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INTRODUCTION 

à gér2r l'ex~laitation de sa f2un2 s~uvag2. 

Grâce à une léQisl2tion partic~lière et au développement des 

structures d'élevage, l'exploitation de la f2~ne sauvage est 

devenue possible. 

~·1ai ntenant 

cette ressource par des di v~~s syst~~es ~cm0e: 

1) l~s safar~s de c~asse 

2) l~~ s2faris photo 

3) l'exploitation d2 la v iande d2 fau~~ 

4) la vente des trcphé~s etc~ 

f\1n1 1 ·:::: le context2 géagr2phiqu~ et au 

Puis nous étudierons l'aménaçe~2nt des fermes 

f aLtr-12 leurs systèmes de capture, 

leur bilan économique ainsi aue la path0loç i 2 . 

Enfin nous terminero~s sL~ l'organisat~~n des fermiers de.ns 

le pilys et leurs psr s pectives d'avenir. 



1~11 §lIY0IlQ~ §§Q§B0E~!QY~ 

Le Zimbabwe se situe entre 16 et 22° de latitude sud, 

avec un climat qui se modifie selon l'altitude. 

On peut diviser le pays en 4 zones; 

1 • 1 e " l m·JV e 1 d " qui s E' si tue c:L:i. n s l a va 1 1 é e du Z am b è:: e et 1 e 

sud du pays CMatabeleland) à 600 mètr~s d'altitude, 

moyenne de précipitation de 350 mm. 

2. les "midlands" qui se situent entre les deux 

vi 11 es du pays, Harare (la capitale) et 8ul2wayo, 

avï::c une 

mètres d'altitude, avec une moyenne de précipitation de 450 

mm. 

3. 1 e 11 higl1veld 11 qui s:,e situ'~ entre Haran::~ et la Vë1.llée du 

Z <:::unl:J è z e à 1400 mètres d'altitude~ avec une moyenne de 

précipitation de 650 mm. 

4. les "eastern highlancls" qui se situent dans l'est du pays, 

près de la frontière avec le Mozambique, avec un climat très 

modéré (frais et humid2) 

On peut constater que la véç~t3tion chang~ considéra­

bleœ~nt selon les altitudes. 
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Sui~ le "high v eld" on trouv e surtout dP~ 

et 

!es mopan~s et on y trouv e beaucoup d'arbustes. 

1.3.a> La popL1l ati on traditionnelle on peut di vi s:E\r r::i.n 3 

tribus 

Les MASHONAS se retrauvent s~rtout dans le "hi ghVf-::?l d 11
, les 

"midlanc! ·s", et lt"2s "e2.stc')1~n highlands". 

L2s MATABELES se concentrent autour de Bula~ayo et dans le 

11 1 0 ~·J Ve 1 d 11 
• 

Les TONGAS habitent la vall ée du Zambèze et autour du lac 

Les Matabeles ont leur origines dans la tribu des Zoulous 

(une grande tribu de guerr~ers qui se trouve actuell~rncnt en 

Af1~i que du Sud) . 

Ils sont par tis au nord quand les Zoulous se divisèrent au 

début du 19ième siècle. 

Traditionellement i 1 y avait beaucoup de. guerres ~ntre 1 es 

Shon as et les Ndebeles, et les Shon a s ont été repouss és au 

on dit que les bl an c ~ , 

ont prot 6 gé les Shonas auparavant m8ssacrés p a~ les Nd sbeles. 

De~uis Et Jusqu'0ux temps m~dernes les deux peuples n e s'en-

tr:::: r:c! c~ nt pc:1s • 

.., 

..::. 



l.3.b) cc~ nnu 

unE·'' pcipu:!. ,·.-'. t . :i. c:in d"c:i~igin2 européenne qui était en 

1978 avr~c 250000 pe~sonnes, 2ctuellement ~, y a environ 

100000 européens d'origine dans le pays, un nornb!'··e qui e~.t 

1.3.c) Depuis le début du 20ième siècle, la popul.::\tion 

indienne a augmenté au Zimbabwe, comme dans beaucoup de ~ays 

colonisés par des angla i s (comme le Kenya et J. '':'-Hr-ique du 

1.3.d) B:i.(~n sCi~- e::iste taujc:iu1~s une :1opuJ.ation cle. rn:?ti~.:; qui 

néan~oins reste relativement l:i.mitéG au Zimbabwe. 

Depuis la colonisation en 1860 le gouv 9rnem2nt anglais 2 tout 

fa :i. t po1.11'- r~ncour·D. r:;~·~J'- l l°" ';; ,:?\ngl t :\.i. ~:; .~:t s:. ' :·'t ,::·.!JJ. :!. !r · r-:-:: n G:hCJc!ési e du 

(actuel l (~f:l'.:::?nt l .:1 Z -:rn1b i e) et en Sud 

(actuellement le Zimbabwe). Après l'indépendance de la Zambie 

en 1963, 1 es b 1 .:~ ne::, Zi mbab:,·Jt:: or1t décl E11~é 1 eu1~ 

indépendant (unilat~ralement>, et la Rhodésie était seulement 

reconnue par l'Afrique du Sud. 

La politique était dirigée vers un système ~2rit2liste, 

1 • • :n F~ 

cl :i \/ '. :·:~r-si f :i ét:-~ " 



une guerre d'environ a an~~ ti~ouv :f:: 

l'indépendance en 1980. 

Depuis 1980~ be a ucoup ds bl 2~cs ~ont p artis 0~ ~~ Jlet erre~ en 

Australie, au Canada, st e~ Af rique du Sud. 

Avec ~ux, ~èaucoup de connais sa nc ss sur !a pr oduct ion moderne 

et des techniq~es avancées ont é g a l eme~t disparu. 

En 1980, un g o uvernement ss form~ en majorité de r-epr-ésen-

tants des tribus (Mashonas et Matabeles). 

ils ne s'entendaient pas traditionellem8 nt 

connu beaucoup cle. pr-ch l. èrnç;:;·5", clr::· :i. ntc.·1'·nr:? j us;qu • er1 

1986. 

Artu~ll ~ment on 2 form6 un état avec un parti politique) régi 

par des principes sociali st~~-

Néanmois 

fermiers-commerci aux p rn .. t 1·· :::. c.: r· v i t- de t r· e rrq:l ~. i r: à l • é con o mi e du 

car leur production (par exemple de tabac et de vianci~ 

de boeuf) 

La division des terres 0~t nct~~ llement: 

1 é..:::oc l:ë-1. p CJL: :·- J ·~·-: '=~· 7. onE'.:·=:. c:o:r:mun t:··. l E·:::. 

1 6600 h ,:1 pnu1- l. ·:::? ~:::. ~: on es comme1~c i i:tl es 

200 ha pou1~ 1 f.?:S = c::r1 (·?S u1-bai nes 

39000 h3 - l'ensemble d~ pays 



Hi sto1·-:i. quement le Zimbabwe a produit de la viande 

et 

le bétail a cra de f3çon importante. 

La faune sauvage qui était là traditionellement était consi-

dé~é2 comme concu~rente du bétail et~ de plus, était suspec-

tée de tr2nsmettre beaucou~ de maladies contagieus es c omme la 

pPste bovine et la fièvre aphteuse. 

lr~s années '50, presque toute la faune sauvage a été 

Plus tard, en 1.967 :, on s'est limi té aux h8tes préférés de 

§1gssi~2 filQC§!10DS comme les suidae, l r::.~ hu~=fle~ 

le koudou et les gu~bs. 

si tL.1.:;\ ~: :Lon ·:::; 1 a lut t r:~ f \ .tt un SLl.C:C è·3 ~' ce qui 

montre que beaucoup d'espèces pourront être sauvées dans une 

tc>lle lutte. 

Bien qu'il y eùt un début pour l'établiss0ment ~~s fer ~~s de 

faune sauvage dan s l0s ~nn~Ps '60~ bp~ucoup de ces i~éPs ont 

~:::. Lt :i. t !-:-? ~ les années '70 10 parl~ment la 

\' (?Ut 

cf i 1··· \:·:· 



peut être exploité par le propriét ai re 

ie\ 11 i ma u :.; · p r- o t é g é <:; • ( v ci i 1~ an n (:,~ :-: C' t ) 

l e prem ier but ~ t ~it 1 'aug m0 ntat ion d e l 2\ 

p ;~ CJ\J LlC t j. D:l d2 viande de boeuf, p ot.t!·~· J , ;-:·~~< p C:= :- ·!:: . ... .._ t: i on 

{Cette exportation a été ré ~lisé c en 1986, le 

z i. m !::J c:l b ~·; e e ·::; t en mesure d'atteindre les quot;:·:s E~> : p 01~ t E:b 1 es 

ce qui permet un afflux dans le pay e ri e 

v:i ses). 

Mais l'année 198~ a connu des périodes s èches de longue durée 

~t les fermiers ont beaucoup ~ouffert. 

L :"~~:::. fer mi f?!~ s a y,:-1; t c omme.n c !·~· J. ' '.·:·~ ;.: p l D i t ;;,; t :!. ::J :1 

faune sauvage ont E:\Ll ~~Si SOLt f ··~ t?l"'"" t , fî'l i::\ l S CC'• ~·"' (2<;;.t en 

comparaison ~e leur collègues. 

partir de 1983/84, on organise de plus en plus de s a faris 

au Zimb2.b~·11?~ avec: en conséqLterice Lln(-7" ·.1elD1-:!.<::; t,\t:i.·:::.:: de 1.::\ ·fE\Un •:::: 

sat.t \/~,o ~·: .. 

T nut d ,. v.:-1 c: Dup t.tn 2 ant j, 1 ope n' t=c~~, t p 1 us unP b ·, ~··!:. :":! n 1 :~ ';] 1. ::. <;; <::t!::l J. •=:: 

mais au contraire peut dev enir un animal de prix. 

les fermiers ont arrêté de tuer la faune sauvage et, 

Il est imp0ssibl~ d~ jQnn2~ d8S chiffr0s exacts su~ lœ nombre 

de f er~i~rs qui exploitent leur faune et sur l~ur comotabili-

" t:.:I. 



sauv2g2 et l'inté~êt général augmPnte tous les jsLl~s. 

un pays comme le 7imtabwP ~ cl i rn,·::tt qui 

ctJr:nD.j. ·t des pc):-i.CJcJC'S ~3(Jr-t t. 

Ainsi ils sont de moins en moins aff?ctés par les années de 

et par des fluctuations de prix sur les 

locoux et inte~n2tionaux. 

En particulier pendant la sécheresse des années 1983 et 1984, 

eu autant de p2rtos ~~~ les autr~s. 

ff: '"·~· t !1 ode [) ét,:;i l 

pOS!=.ï:l.!Ji:l.ités 1 <::\ f ,?,LlnE) s .<::tUVc;1ge 

cl épc-::?ndent largement de la situation de la ferme dans le pays 

et de la grandeur. 

En 

·::-:.CJ!l t. 

"J. owve:!. cl·• · •. · 

r ! ! '·: 
·- 1 ··-·" !I 

Le Qr~ndeu~ moyen d2s ferrn~~ dans l~ 

11 J CH,.)\.1.-:::. 1. cl,. ... .. . ·:: .. ··.' ;:::: : ... 

11 !"': ::. \] h ' j ('? l d 11 

situées 



Dans le highvPld~ ou la pluviosité ann0011e est Je 650 

mm, ,.., , .• ,,I ll'" 
!•''"····:···· de la 

Ici la m~jorité des fermes se trouve a utour de la capi t2l 2. 

Ce sont des fermes avec une production mixte ~e: 

1) IJ ét,:li l 

de 

"mi ni - •=.;a f 2"11··· i ~"-· '.' , . ce qui veut dire d es s2f~ris rl'un ·i { ... ,, 1 ,.-
,J ·-· ··-·· 

le fe~ mier offre ses 

nn le p a ye pour le trophée tandis qu 2 12 carc ass e resr~ à la 

viennent d e la capitale, et qui n'on t pas le temps de passer 

Jours et des jours dan s le p ays pour visit e r 

ri i:?. t. :i. on au:-: • 

l.Jn(:I !IOl_l \iE~l . 1. e de 



C:'.C· :Î. \,·1_;.·, ·-·.·I·· ' · .: .. :'. ··-· 
. .... ·~ .. 

·: .. ,, ·, : :: E•. :~ :-;·: ... · 

l'arc 2st devenue de plus en r-. 1 ; • -:::: 
1·- ••• ·-·· ..... 

E: t i::l t ~- - Ur··, i s;. ·-:o· ·'. .. - ., 
· .. · :. 

La s~ison de chasse à l ' a~me à feu aux Etats-Unt s ~st 

dée d ' un (·? périod1::? '-=!" c::r::.i.-n:::· 1 i· ··. r.~c:: 
··-· •• .1 . .. . •• '· ... , . • ' • • • _J , 

chasseurs à !'arc. 

Ainsi les animaux restent calmœs pendant cette période. 

r- (;,; r1 t e d e c e l l t.·? cl u 11 h i 'J 11 v ! .. ~ 1 c! '1 • 

Ici les -F €·? !,... rnes SCJnt. ( > .'.i·OOO hc:-1) 

Suite à son d~ veloppement dan s J e rest2 du pays, 

tion de la faune sauvage s'y e st imp~2~~~c ~~~~~0mPn~. 

E1"f·.f.:i.n 

()n '/ 

. , 
1 .• 

. .. . J_ 
•:::! t_ 

· ~~i f f é--

du 

fermie~s qui exploitent s <..~\ '-'· \/ -:::\ g ::;: :• c .::\!~ 

c! .::~· d2 



· ·!:-::· 

tion de cette faune" 

c ocn:l\F~r: c ,"!:_, à préserver la faune, mais surtout ~~rès la séche-

r es:.s:. e :":! 1::·:, 
···1 · ·"'··· 

é-

L • e>: p 1 oit at i or\ de 12 faune dans c2tt2 région vsut d :~. !''" ~-?:! qu. :-:::.· 

J. es des chass2s de 10 à 21 SLl~-

plusieurs 0srèc2s de faune sauvag0 0t ils vendent des animaux 

aux autres fermie~s débutants, ou qui n'ont pas assez d •un•'"! 

.· · 

Un c? 

st-trJ--est 

c~ '~·~ ~-:·: n c s s ·""7:. ~ •.• t :···· une 

partie d~ 8000 ha, a\.1::-:·c: r::lu b ét<:li l :1 établi sur Lln2 partie de 

Il 

.-:· :.-. 1 1 '· .1 ."'.71,.1·7, · ..• ...• ·.· ·•'·_)····· :1 

·t ( ··. 



• '.'.': ."."':: 1 1 \ / .':".l ïl :;::;, 
··-· ····' '· ' ,. ' ··' ·-::.1 ·-·· 

12 espèces d'her bes éta ient uti li sées à plus de 10% chez ., -
.'.. 1..~ · 

L'utilisation des arb~ ste~ (f0ujll~s + br2nc h2sl ét2 it de 20% 

chez la faun e~ et seul Pment 7-8% che7 le h(t0il 

Le b é t 2 il restait ~8i ~s sur place qu2 ! ~ fa un2 

à 

\/ i. !-:·?r- s. 

Le choi ;.: l'herbe était plus diversifié 

espèces. 

L;;;1. 

"faune 

La pour quelqu~s espèc~s d ~ faune 

l'éland 

nue. 

Ce t~bleau mont~d le r ~~im~ ~ limentai~ e d'un éland: 

mat. grasse 

~s :l. 

mangera <70% de l'herbe . (2) 

c.::1 

\..' :L t.: .. " l""I 

· 1 ·~ 

/ ., •/ ( r-r • . ::, .. ,.. ' , 
... ;: , ..... ·11 -. 111 · ... •• . • 

.s :• 7:<. (:Ti :i. :-, ' 

.• 1 1 ·1-· 
• 'j ' - 1" . ··~ 

bOLt--

J. ·::'1 

et 

moi 11 1:; 

c c:cn-

ju. 



·-. ~ 

... . ! .. .. : ••• ; , ! __ ...... . . 

!::. 1~ ·:c\ll C:: h C! 'S d L\ 

c! c: , .-·. ,,... . ... ·:..:::::. 

:i Il t. (·:·? \.- iil é d :Î. ~:\ :i. !,... E·:· ~:::. .. ( 3 ) 

On 

être une intro~uct~~n ~r è~ 

quand l'h erb~ est jeune et ve r t e. 

'-' hi:\bi tn.t 

Sur environ 45% des f2rme0 

03ns cette région~ la né rsssité d'avo ir une 2sp~ce qui manga 

l es feuilles s'impose; a1ns~ on pourr~1t aboutir à un équili -

2. 'l!-:·2C: la présence du béta il ··-, ;:- .-, .:::. .--:1 ' '.-.i , ... . ... . ... ···1·-··· 

!~: J ·i. \ 1 :i. :··i 0 !,.. 1..1. :T; ( 4) - ·------- -- -·- -· ··- -



S e 1. cr1 

il faut pr end~e 12s mesu r e s suiva nte s 

qudr:d on \/E::•t.t t Llr-:2 ::·: .. ·:·:. · .'. \/ -::':\ CJ E? :: 

J) 1 ·-. .;. .::.a 

2) Créer des points d'eau ~ermanents 

3) Fai1,...e ce qui veut di~ e 

blc:ic s de sel et évPntu2llome~t suppl émenter en pr ot2ines 

pour certaines e spè ce s . 

4) 1 '2 '5 un 

"borna". 

f::.) Ltr. c!e 

~ot2tion d e quatre ans. 

7) C8ntr8l e des parasites: rcrm~~c~2nt !es ~ o~asites inter-

nes ne s ont pas un problème, m2 1 s ~2 so~t des tiqwcs qui 

peuven t causer des troubles. 

8) !:::vent ur211 emf~n t ~ ··.:' : ··~ ·j_ F:.' ... ! :L '5P •':\ ·-

rition. 

!'" .. , ! ' .. '! 1 '?•-, ........ , .. , . 

r: .. ~j .. ,-, ,. •• , 1 : ~·-

t ·-' · .. - ·· -·· 



~ ... ~ n !···. .... · c: ~ "~: r .• .. ,. .... 
:.:, ·: .. .: 

!.Jr"' ~5! . .!. l'-

du l 2\ 

c apt ure et du transport. 

La gr a ndeur d'un berna moyPn est ~P 7 ~- t 70rn 2v2c une 

de clSture d " Pn virs~ 4m. 

La c!8tur e est ~n boi s et œst couverte , .. ,. 'r=· · ... ,._,, _ 

Les cei ns du bo rna ~ ~ivent 0t~~ :::, F- ,,.- r-· ··- , ,. .1 .; -::· ·.... . ' . . .. .. . - ... · ~· 

ne s~éc r ac~n~ ~as dans 1 2s ~ng les, poussés par l a p2u~. 

une g ir- ,:·.n c! c 

~-0 :,...·'::. ~ .. ,_ d :.t 

1 C::.:.1 C Clffl i C:)f"": l"'l i I.; 
\o•\ ._ , ·- jJ2Ut 

Il est p r 1.J c! r:~ :-' ·: ~. 1 •:::. , ... , ~,. ... ~ ... -:;: ..... . · ... ... .. ·;·: ·:~. i n <=~ ~ 

qu s~ 

hcrn1T:2s .. 

T , 

J. ·'· 

CJn 

C~U.·: .! ·!-. :- .... 

n éc2ssai~e de mettre de 

c~n J .. :::., tC)l.tS:. , .. ., ... . 
·'" ;:;:.: ... ;. 

avant :····-·.::·: 

·.-. ·!· 

-- J_ \·.: '... 
r-1 .• ,, 

. , 
J. .. 



1 .".' .::::: ! ... l r- !,_ j , t t .l ;r·· C: 

: ::, !""' ~ !' .. ,.~ ... -:::..: .... ,' : .; •···. 
· ·•1····· ... .. : ' ··1· .. · . •. ' 

c:~n .... .' .. . i. .- ..; ·- ·· · , , .... 
! :.. . . \.: . . 

!._.2 ,.-! ... •:;1-·, t:::, : .• -1 
"-· '-l .. .. ,_,., · ·· - · 

Duand on les r2lâch2 

du sole.il~ .-, ! ' . : , 
· 1 .. 

après leur libération .. 

Le 

essentiel pour la survi~ ~endant 12 ~~iscn sè~~P! 

/ 

po~ A'lEC. ttAt1PE 
Pcl.l.tt Coë)C.MAacoE12 LE C.AMteiN 

\ 
~-----J- 'Po 1 'NT D'EAU. 

~-d_ A~~flc~. Po\.Ul ~C>­
~----r- 'TEG ~ t't \. ~' AN 1 t'\AU>t 

C.ON-T'R~ \.t ~oL.'E.ll.-

To M, 

TOM. 
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Ce tte clGture est rl~ssin?0 s~l~n un 0 ~2comrna~d atio~ ~25 parcs 

i::t Lt t. ,:t :: t qc.t ;t i ! s 

V(~Ul ent 
,··: ·: ("". \ '~.-.-~;. -:::: 
' · ···- ï ··· - . . ... · 

l'Joi--m .,?.l emc•nt ·:Jn d"utilissr aut a nt qu~ 1 e ·::. 

:!. ~-

•? ·'. ·-r !ï':',-t- c::: ,""' ... '"i '_,._ ~ ... .. : q u :t ·:=:.ort 1 .. ~-, 
.i. ·-· :1 

Une 

d ~~ ·f :?. ,-. :!. ': i \/ ~-~-: . . ~-1 !J Ll r" 
•• _, !'"' ; . ; · •.. -. 1 t ·.' ...• ' . .. ' .. • ..•. ' ,\ ' \ ~' 

t CJ! .. t j C:Lt r" :::; . 

v:i. s:.i ::--' 1. e 

····. ·!- ' · p·• :t. c::. · . . 1• ~ ... - ' 

·I .' .. 



.. , .... +· 
("" ' \ ·. J = •• • • • • t :··- ~:·?' 

car ils sont tou~ dipers~ ~ 

Mais quand les mares n 0tu~ell2s s'assèchen~ on vo1 ~ 1 ··· . ... ... : 

i mpD!' .. tanr::e 

12~:::. 

de 

éventuellemen~ s'y inst2ll2~ont. 

l. 
;:.:!, 

C ~' ... t (~ 

c:t 

n'est pas important sbul e ment pour les E\ n :L :T: .:-'.:\ U. >~ du 

nisœ les chasses . 

Il 

~:: c· ·~. ::. c! :2 , , ... ,···· · -. :-· :- .,:·: 
r- · ····t· . . 

. , /""li., ... . ··' . .. ~ ..... 

l O:•. ,. .. !.: :• 
.. . .......... 1 

h ~ - f"-~ ···: ~~;;;. .. . . 1:! E• 

.• -~"! 



r~ ,-•, ., 
j : ····. ·!·· .... 

! .... 

SEL 

L.. c~ 

Un 

LES GRANULES 

Il 

1 

·f C• :i. ~:-7-

·'·· .. . ·-· . l 1 

.. ... , ··-

E•.' . .l 

, ... 

···. 1 

I'" ' . . .. i 

c: ~ :·:·:· '·: CJ :1- ··· . 

,.~ 1 1 ·::. ; , +· ·i 4.. J~:, 
" "1 __ .. ..... , ' ·- " , ... , !. •. :··:d 

:--:: ... :.- .. 

1 i"' \ 

·-·" 

.. -. .... .. · ............ ' ,,. :• ·:.: .; 

,...{ :• .:::,.:·:,1 1 ,., , ....... :1 

c', •1·-

c.~ ,·:·:, 1 ••• · ·::.~ +· ;"-
···· .t 

1· ... ~':· ., ,.- -~:. 

.•.• · .... !' 



,::;, .. ;:: ~-:· !"'- :T: C~ 

;1 ; .. , ... , ··~ · .. ;:;' . -·l it 

: ... '~~ ·::_, . . ~ .. r. ! ~- ::~. ·': ~-- ~ ... : ·~: .~:·. ~- ·· ,,.. ·-:· 

~eu.:·-

.··· :" .. · ., ... , 1·:: 

c: c-:i c ~- ~: ·~.... ·. ·' -· . .. t . . .J .. - • .··: · ... . ,' .r -· , · ... 

.·-: ··.::·:·-r:-.= ·= :- ~r: .:::. :~ ·: ... · .. 1 · -
.i.' 

, . 1 - '' ·: · ·- .~. ·- ·-. • .1 •• 

,-~ I"''\ 
:. , 

.... · - !- -· ··- ::·:·:· ~ , .... .. ·.-· .: ... ........ . . -~-..... . . :_ , __ .... .. -11 1 --. · - . ·-1 
·-1-"· · .. 

~. c: :· ·~~-

1 ··-. 

·i rr, ·i +· 1.~ 
... - •.• ·- ... ·- !' 

{ · - . .;.. ·--.;:.., 

. . 

l :-·: ·:-· J. :: ·-·. ·-. . ·····-· ...... . ··-, :~. ~ .:·:· . . 

-· ··- ....... -' ·~~ :· ~--: .!. :::l 

: .. .. ( 
.... ··-\· 

. ··-. ,.-· 

- 11 ·•·· ·--. :- .-..r ... t·':.:r~ ~~~ ... . 1 · · 

·-

. -·· ···· . .. ; ;• 

. ·-. ~:::. 

cet.: :' ··· ···· 

.. . ~ _. ·. 

.'. r·; 

,,. ... · - ...... , ... 
-- ·- -· -

l :. , .. ···. 

,-,.i .. 

1.: l ·.":: ·'·· 1' 
._, ... ·- ·. ~-· :?. 

...: .. i 

/!.) 

·I 1.:.:• 



:::! :• ,éUl :i. fik:H .. •. ;.; :--. o'.".711 1 ·!-
i - ··- '-·• -

.i- ,,. ·::J ~ ... t \/ :·: :· ·· -:: ; . ,,-

\1 _,,: .. ... - :!. ·':'. ~ 1 e c :• ~: :: ! ":.1 ., ,.! ... .. .--' i 1 

Er: 

p2 ;,...~. anr: e ·:::. cJLt 

1 '' or .. i g :~ r' e 

pourquoi. 

. l 
1 ·•· 

-~:.··l: c:: .. 

e0t 

co in quel l es sont l ~s e3pèces ou: 

on évite les p~cblè~c s de c3rcnces e n 
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25) Otc!C'/Ori 

26) Cai-aco.l 

..., ,..., \ 

..::o, 

34) Porc-épic - ~Y§i~ill 

35) 82"\S ·~c~b'/ -

(5) 

2L 



on ·ne P "" ' ,-1-. --· -

La distribution des espèces est limi tée à cause de 2 facteurs 

p 1~ i n c: i p a Ll x : 

1) des frontières naturellss pour 

montagnes, des rj viè ~es etc. 

2) la. présence humaine, l 'hom:::e a 

l'anim2l , soit simplement à c a use de ca prése~ c e. 

Pour donne1~ les éland s du c a p peUV<?iît 

ti~ouvés où il y a beaucoup le 

" 1 c:n·J v el d " et dans l e !S " mi d 1 and s " • 

Les i mpaL::is les zèbres et les koudous peuvent 

partout dans le pays. 

Les buffles sont limités à c a us2 des contraintes vétérinaires 

qui ne permettent pas leur présence dans les Z8nes v ertes 

<voir partie vétérinaire/fièvre apht~us2>. 

Le rhinocé ros noir (mangeur de feuill 2 s), le 

"1 o~'·Jvel cl" et les "midland'.::. 11 ~ !andis que le rhinocéros blanc 

(mangeur d'herbe) est prése nt surtout sur l e "hi ghvel d" et 

le~:; "midlancls". 

Aussi une très bon~~ ind~c~ti2n pour la pré sence d'une as~èce 

c~I Un end1~c :!_ t n...-é,,- ·! e-: 
1···· · ·- ·----~ c'est la présence des peintures de 

on peut re~~voir un2 bonne tdé~ sur la présence ~ de 

des 

p~oblèmes plus t~~d . 



L'animal le plus difficile est le s2ss 2 by, car il ne supp o rte 

pas d'être enfermé dans un b n m2 

cl es 

p E·2 !,.... s;. c~ n e l 1 ':::? ~' 11 I ;11 :i. ~ ,.. ::~' -f .::\ , .... 11l 1
' ) .. 

Une particularité des çirafes ~=t que 12 pr é se~c c ~ss ~cacias 

Un des problèmes des fprrniers d2 faun~ s2uv~gc est de 

s .:J. \lCJ i. ! .... jusqu'à quelle densité en pP~~ aller sans qu'i~ y ait 

Ch!~Z 

. l 
l • faut qu'il sach~ combien d'2~im0ux ; , 

ne 

posera pas de grands problèmes, mais les fermiers des grandes 

fennes e:-:tensi ves dans le sud ne pourront Jam2!s 

Il y Et cinq ,:::\ns, on appliquait la méthode des Il t' .. CJ.::td 

counts", veut dire que l'o~ passait en voit~r9 sur 

piste::.; à une certai~~ vitesse sur le ci:• Ltr: e 

f c~:- rne, on comptait tous les animaux jusqu'à une ~ertaine 

di st~mce de 1 a v o i ".: !..~ 1~ Q ( p • r: • 5():n) , 2iVi3i t urie 

formule scientifique pour c2lculer le nombre dPs an:!. r.i -::?. t. .1 :::· ,?_ 1,1. 

total sur le terrain. 

Më1 in t (?rl ' "nt 

CJ (t 

..=... ·- · 



Les chiffres ainsi obtenu n'étaient pas co~rigibles, E:~t rJrl a 

dG trouver une autre méthode pour compter ~es animaux. 

on compte les animaux 2 vQ~ un 2vi c ~ une fais 

.3,!1 .. 

On quadrille 12 terrai~ systématicwement. 

Ainsi on obti:::nt un nomhre d'animaux plus ex a ct le 

et le fermier peut entre autr~ déterminer 

combien i 1 veut 

translocation de l'année suivante~ 

Pour déterminer la densité de la biom2sse anim~le o~tim2le le 

fermier zimbabwien a trois choix; 

1 ) une formule des parc nationaux (origine inconnue), 

d~nn2 une bonne indication: 

868,.'.J.ff.mm p 1 uü:~ 
0:, 75 

1205,9 - kg PV ! km2 

buffle 

gnou 

0.75 
= PV 

= 

= 

h i p p o t r a g LU:?:::: 

=98 éland :::: 79 

=37 rhinci 

sas.s~ib'/ :;: 29 

=50 etc. 

Alors qua.nd on con~ait la surface ~u terrai~ et 

q ' '; ~·~ 

d'animaux (divisé en espèces)~ il est très simple de calculer 

la charge optimale. 

2) Ltn essai de calculer la capacité d'un a 

3) est de fai~e une bonne oh "sc;~vat ion cl ::-:~ le. 

lE·! terr ,niri, 



contrP toute dégr a dation . 

Les ~ 2r miers savent très bi2n qu'une fois tous les !O a ns ils 

une année de séch ercs~9 ~ 

sécheresse beaucoup d'aMimau x rnourrcnt. 

années de séch~resse il faut suppl é mcnt9r avec des (]! .... . :?.-

nulés et des autre suppléments comme du foin , F.!S:,.-

sayer de sauver le maximum d 'ani~aux . 

Ceci est une approche très pratique qui s'est 

bonne dans le sud du Zimbabwe. 

?'1u on ne ::onn,:ti t les:. de 

et là les formule~ devien~ent de p1Ll ':S en plus 

i nt éres ~::. ante~;;. 

Quand un fermier décide de co~mencer une fermœ de faune 

t;; .. ~. Lt\!ElÇJ t~ !C 
. l 
1 ~ faut qu'il ach~te de s anim2 u x , .:;, r -, 1,... 1~.l ~ ·-·r-. ~ --

construit une clSture, des poin~s d'2au et un borna. 
1 

Les an i mau:-: qLl' i 1 achète pr-ovi enr:r:.>nt soit des 

2\/ {:: : ~ r 

par-es 

nation .::~u:-: ~ soit des autres fermiers de faune sauv Age ~ u 1 

ont de tr-op. 

Mais ensuite il faut capturer les animaux. 

Au . l 
1 ~ y a en ce moment tt·o:L-::: é qu:L pp·:::- de 

deux équipes privées, qui so~t les ~'us chèr~s , et une équipe 

des P2rcs Na ticnaux. 

Le capture se passe aussi avec un bom~, mais c~tte foi~-ci le 



b o ma c-:.· s t t 1~ 2, n s:. p or t .::-1 lJ l c· r:.· t f 2\ i t d c? p 1 a ~"' t i q ~ . ~ =:~ '-... 

d~crit ici 2st développé ~ar l• . .rt 
i · i,, 

ou" E '2-n.L.Q. ~ !>'-! ~ o1"'4A 

"OU Vêt-fî" 

l'arrivée dans uns fe~mG ,...,,... ..,,, détermine les vents dominant ~:; 

de la et en général au Zimbabwe pendant la 

sèche les vents dominants viennent du sud-est, 

du boma donc aussi si+uée s~d-est pc•_:_j, .. vent 

souffle dans 12 borna à travers sa bouche. 

Bi en sCi1'" i 1 faut bien camo~fle~ l'entrée du berna, ,..., .-::;, 
r· .. '- • 

dtô'U>: petites collines, et il faut prendre so in qu'il n'y 

Puis on essaye de trouver les animaux par 

trop loin du borna. 

UnE? t CJl ·::; doLtC 2ff:C:.';I t 

v0rs !'auverture ~u borna. 

très f~cile à écrire et à déc~~~~ m~i~ ~~ ce 

,-, ':':'117".: 
1 . -· ·-

,::\ uss;.i 9 ,:\" 

,.., I , . .... · .. .. 



animaux peuvent se~ti r tout d'un coup que quelque 

ns va pas et s'enfuir, le v ent peut tout d'un cc 

s0rti r de la bouche du borna 01-c. 

bouche du borna ils ne r éal is2 nt enccrc rl ~ ~ ;:;:,.!·· Dr: 

cle 1 • il é l i c op t è n .? ;-\ .'-\! 111-
1-· ·,. • .'\, .•• de 

manière qu'on ferme vite la bouche de ~~ma av2c uns sorte de 

A ce moment les animaux voient, sentent et ent2ndent qur:~l que 

chose et commencent à courir dans le borna . 

courent toujours .... . -.1 1 ·1-•.. ·- ··-· ,_ 1 .., "1-or c, 1 ., _ 

vailleurs qui la ferme aussi vit2 q~2 p ossibl2). 

I 1 s n ' arrêtent pas d2 courrir parce qu 'i ls ne voient pas la 

fin du couloir qui se trouve dans le camion. 

La dernière partie du couloir est faite de bo is r~u r q~2 les 

a1_i 

animaux dans un c2mi0n. 

Qu.::n d il s'egit de s impal2s la pc~t2 du cami~n reste · encore 

il d'abord tir 2 r sur tous les du 

sinon ils tuent 3vec leu~s cnrnes les f8melJ 2s 

~·~· . 

.-,,-, .. :.. ·' 



retrouvent leur c~lme c! i :,.. e c t f·:~~ :1: c·z·~ nt ils 

\/C)i. E•n t ~u'il fait sombre dans l e cam jc~~ p ~·~U VE· lî t 

pas échapp2r et que le moteur tourne. 

dernie~s ani~aux dans 

s.cJnt C! tt: " 

contr 812s v~té r inai res Cvo i~ ~ièvre aphteuse) 

sont déjà en route à leur destination . 

Il est évident qu'il n'est pas ~2rmis au ch auf feur du camion 

de s'arrêter au bord de la route, 
. , 
l .L c!cii t ar1-i V!·'.'·~r-

vite qu2 possible à la ferme de destination où un autre borna 

les attend avec de la nourriture et rle l'eau fr aîche au moins 

pour quati-e joLWS etc ....... . . ,. 

Chaque animal pose des prot l~mes dif~~rents pour la t echn ique 

exemple chez les impal~s i ! faut tuer l ~= 8âles et chez 

les zèbres il est défendu d2 mêler des trcupe~ux ciiff érœn ts. 

On capture auss i les giraf 2~ ~ve~ un born a mais i ci on l:?n:!. ève 

toit du camion et 

sombre car il y a danger qu8 12s ~n im 2~x n 2 voi2nt 

qui 

vivent en troupeaux. 

p et it Ufl 



tout ce qu'il y a dan s le fi! 2 t a v ec plus o u moins d e succès. 

La 

Lt t i ~~. :L ~;;: é :,71r-·. Il 

'·- · . :· 

l'équ i pement pCJ L.'.l"' 

3 './Di tLtl..-E~ ~5 m.:-1t é !~ !. e 1 

3 fusils 

1 h e 1 i c op t è !'- e 

environ 800m rie pl a stique avec un hau~ cur de 2~ ~te. e t ~. 

Ce ci que la captur e des an i ma ux e s t cip ér- .:::·.t :i. nn 

co Gteuse et demande beaucou~ d e p a tienc2 e t d 2 l' expé r ien ce. 

Il est conseillé de commencer la cap t urœ a v a nt l a s a iso n c!e 

continuer après la saison de 

an i ma r_1:-: ,::\pE'U!~ és de 

chass<~. 

On pré-fèr-e qt.tf? le p1,.· opriet .:,1•. 1~e s ci :i.t !:".t.tr plë\cc ~"? t c '::i!::;e:·- •/t:-:? la 

21.00 ·ff ! 

L'année La Gr2nsk ne travailJ.er 3 plus pour l~s 

Parcs Nation a u x , .mai s pour l e s ecteur privé, e t ainsi l e prix 



La Gr~Mge au sud d e B~ l awayo, à West Nicnlson~ 

;:~in s.i se f ai 1·-2 unr:· :i. m,J.g e d2 l '' éco: .. 1omi c: c.'' :.·.:: ::-:• ··~= , ... ., ,,.. ,,;r:·:· ,. 

Les chiff~es suivant s sont en $ zimbabwien 

:!. ~; ::: i !n ···- -::!: ~· ~() -f. . .f. 

surfac2 du terrain: 28000 acr~s = 11331 ha 

prix du t2rr a in à l'achat: $12~5/acr2 - $350000 

DEPENSES 

cl8tur~ pou~ 30km à $3000/km = $90000 

infrastructure: les b~rrages e t les points d' e2u = $110000 

DEPENSES ANUELLES: 

la c!St~re à 10 ans: 

l'infrastructure à 5 ans: 

salaires des travailleurs 

l'ess2nce~ l'entreti e n etc. 

$116000/ ::::'tn 

F:E'.JENUS p,~~i.JELS 

1) l :.>. captw-e 

les coQts de la capturG: 

5 jours d'hélico $1000 



2n1m2ux capturés: 

20 zèbres à $750 $ :!. 5~) ()1:) 

10 girafes à $1000 - $10000 

100 impal as à $ 100 - $10000 

20 élands ~ $750 

$51000 

Une levée 11 ~·'Ji l cl l if:::· p:·· :::;c! uc r?:·· s:. :\ ·:::.:::CJc i .::1 t ion 11 c·st - c::-• 1 
! !• ._J / .. 

$·5:!.(H)() == $3825 

coGts de c2ptur9 = $3750 + $8200 + $1520 - $13370 

PROFIT = $5 1000 - $13570 - $37530 

Il y a deux types d~ ch~s~e ~ 

A) la chasse sur cies an~ilop0s; des g nous~ des zèbres 2tc. 

cette chass e dure de 7 à 10 jours et on l :r 2p c :. l FE.· 1 e 

le pri x dP cette ch 2ss2 est $ 350/jour 

B) la chasse sur des grands ci~q ~ J. (2 1 ion !1 

l'éléphant, le rhinocéros(défendu) et l e buffle 

21 jc1Lur-s. 

~ ch asses de 21 j ou r s et 

5 c h ë:i. ~ : ,,,. (·:· ::::. c! ::;? 7 .; .. .. . ,, ;1.·-~ 
~ , ........ ... ~ 

3 :L 



21 Jour s è $650/ jou~ 

1 l éopn.:·-d 

1 élar:d 

2 koudDLl':3 

7 jours à $350/Jour 

1 keiudou 

:~- :1. 7C>() 

3 impal.:::\s 

total 

$ 3753() 

3 * safari de ?1 jc~rs 

5 t saf2ri de 7 Jours 

tot,:\l ~t 12338() 

revenus - c o ats - $123380 - $116000 - $7380/ an 

dans 10 ans les revenus sero~t $7380 + $35000 = $ 42380/ an 

C0s c hiff res ne ~~mblent 

-=!"'"".' .... • ··=-



:T:C'itE~r:t co:·-; tinuc~ll2rnent que~! .... ! .. 
p CJ L~ 1··- 1 l2 f Lt t U 1·- • 

du Plessis est t~ès optimiste 

p" E:.' .. il y a 5 ans le prix d'un impala ét2i~ 

d e \/ F? r: t:. \·?é' 

1 gnou 

1 h:i.ppotrague 

·- -.J .. • .... .. 1 

7000 Rand = $4000 

1200 Rand - $ 840 

6000 Rand - $4200 

·····') 

Il évideht que ce décalage énorme entre 

Zimbabwe et d'Afrique-du-Sud ne peut pas cont in uer. 

au 

Actuellement il est défendu d'2xpo~0~~ ~es animaux de Zimbab-

qt.t =' CJ r. r-t r7' ' '"' c ~~ t-· ·. - •... ,,_ un P''"'u plus 

cinq 2.n ·:s. 



ont '""'Il,_ .; ··.·' 
i-' ' .: . ." \ 

parties de i P a rcs Natio~aux _ 

les Parcs Na tionaux 

Pour une l i ste des pri x en 19 8 8, 2t une ccmp ra1son des prix 

entre les d2rnières ann ées , v oye z ann2xe 4. 

revenu de bôta:i.l 

l l 
'\ r 

DEPENt>EMT 
OF LA OloM~E 
AN' MPlle 

- les revenus sont en rela-

tian directe avoc la consom-

maticn ~e l'herb~ 

-l'essai d'augmenter les 

revenus met en dang 2~ l' e~ -

vi 1~onnement 

F'UIS :: 

-dégradation de 1'2~ v iron~2-

ment 

- la ~2l2ur relative de , -· .l ;:;\ 

v iand6 d~ b o euf desc e n d 

( 6) 

C.OllNQ )A~Awû ~ACI 
"°~~-VIANl)E= l>E 'VA"t\O"" PF.M-4JC. 

icl1~nE 
flHOT'O 

~aNl!Tlt. 
-

l)~~ENtJ'ENT 
J)'E LA Olt> M~.U; 
1'NI t1ALf' 

\ 1 ( 
!)E'PEMDENT 7'10/N S 
OE L>' 81ot1A.S.S E 
A/'U HALE. 

p2nd~~t de la consomma tion de 

- on peut auç ~snter les re-

venus sans d é Q ~~dation c2 

! 'env :i. :·-onnement 

PUIS~ 



Les fermes qui font l ' i n t ég r a tion d e l a f ~ une d a ns leui~ 

production ont beaucoup de suc c è~. 

zones au Zimb abwe avèc d e s économies plus ou moi ~s ~nt éQrées 

entre f a u n e e t bétail. 

rég:Lor1 

S.O. Matabeleland 

S.E.. Lm·JV!·2l d 

l .. 1i dl ancl ·::::. 

S.O. Matabel e l a nd 

Matc~t::i 

100~·~ f,oi.une; 

réi_;J:i. on 

S.O. Matabeleland 

Matf2ts:.i 

s . E • '-- c l-J V p 1 d 

ï.. du r-é(;; ::.u 11 

0 

(i 

U3 1~ 3 , 78 

% du région rev.faun9 rev.bét rev .tot 

91 

10 

61 

T3 

c:) 
; 

9· 

~il !• 66 

$0,60 ;t; :t :152 

~,·=::: ~,·, ..... ..... :• ..... .. . 

re\1 enL~ 

~; -=:: 71-1 ··.·· · .... !' ~ . _ _, 

(6) 

C"J U L.•.:-·1 r.! C? 



i~ .Ch :!. ?.- F!!Cf:: i (400mm de pluie) on ut i lise 2 0% oe 1 ;::\ 

purement pour 12 faune. 

Avec buffles les revj nus son ~ $4,55/h2 

Sans buffles les revenus sont $0,66/ha 

. Donc 

revenu des fermiers. 

Au contraire des mesures vétér~~a~rcs ., ! .":':'• ! \/.':.':'I;·~ +· 
1···· -· • ... .• ··- •• -

A Chiredzi 75% des ranches qui ont i~tégré leu~ bétail 

$5,72/ha, peur la vente d2 la chasse. 

le 

). 
c l 

près de Chiredzi on a fait en~re '78 et '84 

les inv2stissements suivants: 

pou1~ 1 e b ét.:ü l ~i965000 

pour la -Faune $3b000 

p Ci:·- t i !~ d \'2 J. .:'\ f E\ ! l i-1 P. 

pa~tie du bét~il 

L IOl bétail était sur une surface ci~ 20000 ha 

une surface de 10000 ha. 

tDUt le bétail prése~t fut remplacé par de la faune sauv age. 

f e~··· :r:r.-:> 

fermes environnantes; 



!J é·!::,:?. :i. l 

Biomasse en kg/ha 

Revenu net ($/ha) -:""" ~ .. 
· .. ), / C.> t<.:1 :13 '5 

Revenu net ($/kg bio~asse) () ., q 
.... !• ... \-· 

On a constaté que, dans des régi~ns ~ précipitati~n 2rnuelle 

<700 mm l"exploitation de la faune est 

plu·s n~ntable. C'est sar e~ent d'autant pl us vrai, 

qu'actuellement peu de fonds et de str~tures 3ant.co~sacrés à 

l'étude et la valorisation de la faune sauvag2. 

Le 

gros~ $3,50/kg de carc2ss2 

boucherie de dét2il: $5/kg 

(la viande de boeuf c0Qt2 o:r,7 /! .. · n .... . · . ··· ·..;; ·':"?-. Ll d ~ ~~ t i:?. :Î. l ) 

En ce moment :• on entsndl à travers tous les médias en 

Europe que~ l'éléphant voie de disparition. 

actuellem2nt le nombre d"~léph2nts au Zimbabwe~ 

et en Afrique-du-Sud augm~nt2. 

ce p 8!._1_!.- la 

d3ns c~rtain~s r6gions du pays on est obl ig~ 

tuer Ceci 72 p2sse d'une m2ni~re r2p i dc et 



Nom~re d'~l6pha~ t s a u Zimbab we 

1900 

19El3 .. ~ ... -, •/ 
· .. : ,: ., ~' .. . l r.:: .;~ '/ ~::.) 

1900 

19El3 

Depuis 1960 on a tué environ 20000 têtes d'él é ~han~s. 

Mais les jeunes dont li hau teur au g ar rot e st en tre 110 et 

130 cm sont sauvés et vendus aux fermier s ou mis sur le marché 

Coat de l'opération: $127,10 ~ar a nimal 

~~e\IE~fl !.l 

Le profit est donc de $287 ;::1n:i rr:.::•.l 

Prix de vente des jeun~s: 

F'r i :: de capture ~;:LO ..... . ':':i l·-._, ... ~. 2"1 ni m'"'l 

( 7) 

•·:rïl 
... :· c:: :· 



Les rensejgnements q~t ::. SL\ :i. '../E?!1t 1 :·::> 

1~ 

D. . T'·; c: :;1p ~:; 2:: ,, 

Vétérinair~ du Ministère de l'Agr i culture, le 30 

Actuel 1 (::•ment 6 pays en Afrique on~ passé un 2cc2r~ ~v2c 

2) Madagasc21~ . 

3) Bot sv.)i:'ln .:t 

5) Afrique-du-Sud 

Mais les conditions sanitai res au Kenya et à ~adagascar ne 

s.ont p .:is acceptées par la c=c. Seuls les quatres derniers 

cités exportent d2 la viande dans la CEE. 

Cette e:-: p or· t .:1t i 01: est très importante pour 

elles permettPnt de faire rrnt~yr 

L'Afrique-du-Sud, ont 

un ~ccord avœc la CEE po~r exporter 12 vi~ndc d~ f a une 

sauvage (surtout en Al!e~agn2). 

Les conditions à r~mplir ~ou~ garantir ces e ~ pcrtations sont 

t.r-è·s. st1-i ctc::·s :1 com rn 2 nous allons le voir 

sui v <::1 nt :: 

Une f2r~e a un su~p!us de 1000 !mp •. ,~ 

On ··. ' ' :·. S CJ:""~ ]. t ~.- ·. r:::: 



2. t .l f us: ::. 1 . Ils sont immédiatement 2mb a rcués à bord de c am ions 

présents à cSté du boma~ 

le premier c a mion est u~ abatt oir! 

v étér i n a ir a y est faite . 

A ces seules conditions, l' ex port2tion v~r s 

pennise. 

Au mois de juin 1988 , le Zimba~w2 demanda officiell 2 ment 

l'expc~tation de ses viandes de faune sauvag~ vers la CEE. 

Une rencontre téléphoniqu~ a v ec le D Wat s on, 

Ccmité me 

' . COi1T 11,... ITl~i qu'en 1990 le Zimbabwe exporterait '.:. i:\ v1 D.nce c!e 

faune sauv age sur le marché europé~~ . 

Qu .:,\r. ·= ce marché s'ouvr i ra, on p 2~~ s"attcndr2 à une hausse 

d:~s n~.W V 
l~ • . ~ .··. sui~ 1 oc .?.l. E?!'~ p] :!. qi_te les 

investi s:;ements. P ;,.,,.-~··. 

C2s résultats sont le fruit d'une conversation a'1ec 

M. M.Duncan, tecnicien v6t é ri ~2ire, le 10/07/1988, à H~~ 3re. 

C!u:.:\:1c! (Jn p i::\l'-1. f'2 .... ·-, ~ :~ ,.f'. .7:r l 11••,1 •':\ 
.... . ·--· • · ·- . i 

·1·C 



Peut-êt r e ont ils l'habi t ude de f ai re 2t t ~ nt icn a~x tiq~es à 

cause du béta i l, qu'on doit t r 2i t 2r r é gulièr2~2n t . 

3'./f?C '::.cJr:t , -- -
,;. i,;,;.:..• ·:.:::- :T: .::.··. ~ .::'. d i es 

m2 i s l ~ s e f f~t s sur 

Une infestation de tiques et d e s c~r c nc2s alimc~tair e~ -.p .. e .. 

pendar1t 12. sat ~::. or1 ~- èche) sont les causes p~ i ~ci~2les 
.. .l-
u~ iT1CJ!.- t 

des ongulés s~uvages. 

Surtout les élands, le s hippotragu2s et les koujou~ son~ très 

~"· [·?!1Si bl E•S (8) 

·~ :::i · ~-1-· •..•• d ·:·~ '3 t i. i:~ u (2 ::; 

3) larves ~e mouches 

2) perte sanguine 4> infections seondai r ~s 

Des méthodes de contr 8 le pourront §tre: 

1) brQler une partie du terra i n 

2) mettre du bétail sur le terrain, :::dnsi le:.· 

récolter les tiques et ensui.te on peut traiter 1 9 Mét 2 i ._ 

il aLt 

bétail, mais p~éfère~t la faune! Et le bétail souvent ne p2ut 

pas pénét~er dans tout le terrain. (9) 

Au Zimbabwe on a trouvé un a~p2roil qui m~~c~e t r ès bic~ dans 

Cet es:.t utilisé actuellsmc~t au --, - E!I 

(-: f 1·- i que ··- cl u - S u d ( f.°' t b i e rd:. 2 t ;:, :!. 1 l '" t 1 r- ·::. ''.'.' ) , 



s'tco~lc ensuit2 

J. c:n·; 1~ 1~ c u.p er- é:· 

On dispose d"une nourriture 

~-ornmet 1 es. 

animaux viennent lécher 

Et~. i. :T12nt·::: . 
/\C. A RA c \ Dc.--t- par- li?. 

occasion ils se frottent à la vis et 

i 1 ;:\ p 1 u , b c a 1 .t c f.è •._t p 1 ' r~ i:\ u 1~ en t i~ '-:.) cl :::1 n s l ,."~ 

C OfT1ff!f.:? l'acaracide est sur une base huileuse, l'huil r:.' -\:lette 

sui~ 1 ' eaL\. 

Et le tonneau est rempli, 

pc;)t i t tuyau. 

L'aca~acide utilisé ~0t du ~1u~6trin 1%. 

Cette lutte r.ont1~c 

'""' I."':\' 1 ~-
1-' '·- ' ··• '-

cl;;:.1ns sud où 12s fs~mes so~t trè~ grand2s 2t 

les tiqu~s n2 posent pns d~ ~Toblôm~s. 

En pl us i 1 n'est con<.::s·i 11 é cJ' :..:t i 1 i s.~:~ l c "Dune: ,,T: 

qu.c~ pendant la saison de:=:. n. ', .. ::.;.,~ 
i- ·· .!. ..... .... ,_ --·' 

n .-::1 t t..t :,.. ~? , _ , .·:-. 

/1 ,., .. ;-_,._ 

lJri 



NoM'IS~E 

'O E '1 \ <l.'-' ts 
't'P.Yl }'Nt~t 

D.VC'C 

peu au sud d'Harare: 

\0.0 

~ ~ t"\o\~ D~ l' }'I ~"' e. e 
(9) 

La qui est resonsa~le pour la majorité des problèmes 

Mais quand on traite trop ~ ~s tiques " 1 y a 12 r~squc que les 

animaux n'aient aucune résistanc2. 

Ceci était le cas avec un troupeau d'{lands ~rès d~ Masv ingo. 

On avait vendu quelques anim2ux à un f2rmi2r qui ne ti··ai te 

pas contre les ~iqu~s, et ce fermier voyait que les élands de 

t l qLli:.'"S. 

Il traité avec de l'ail~ et toutes le::; 

di Si-).:\l'""U. 

après 18 mois, les élands avaient une rési stanc e suf~ ~s2nte. 

Le désavantage était ~u~ l'ail 2st nss2z cher au Zimbab~ 2! 

Cselo~ une conv~rsation 2v2c M Travers, propriétaire d2 11 Imir2 



est 

La situation au Zimbab ~2 cc~ccrnant la fièvre 

importante peur 12 ÏI =1\ / ~'°:'. 
:·"" ...... i -·· 

La CEE veut être absclument sG~ s que toute 1 2 viand ~ d2 b oeuf 

qui est importée du Zimb 2 ~ w~ v ie~ ~ ~ e s ~ é gi c~ s dans 1 ~ pays 

qui son~ libres du virus. 

F·ou1~ réalise~ ~a le Zimbabwe a cré5 des zones dans le 

des zones vertes, des zones jaunes et des zones roug2s. 

Les zones vertes sont absc!ument lib~cs du virus, les zones 

jaunes sont des zones de tampon et les zones rouges sent des 

Seule la vi ,:111de 

Tct.t·t::: 

qui \/?it es:. ,..,~11 ·!-
1·-· -- •••• ·-

1// c Z.Ot'lrS lllO~ES 

x,y. Il 2&Nes l>E TAt1Pol4 
)t. 

des ongulés entr~ 12s zanes est st.:- j_ cl:: ::::mcmt 

interdit et en t~c~v2 part~wt des insr c cteur s qui 

!._ :t .::\li :L :"!12. l l i3 l 1_ttte la 



fièvre aphteuse est le buffle. 

!Jn a les t~ois ty~es ~~ ·~ :L è'.lr·e 

du virus en même t2mps et p2ur toute sa vie . 

Or1 .' ,.l .. / 
'-J ·-· '• p oi~ ·I:: en t 

vi v2.nt. 

D'aut~es animau~ comme l'hippotrague, l '2 koucfr:iu ~t 

peuvent un des trois types rl~ 

pendant deux mo~s, et ainsi ne forment ~3s un tel dang2 r pour 

1 P- bét2.i. 1. 

le gnou~ le potamcchère ~t le ph~coc~~re ne psuvent 

pas ~LI tout porte~ le virus. 

a ur:e obligation de déclarer quand on a trouv é des 

dans les autr~s régions. 

Les Parcs Nationaux viend~8nt al~rs les tuer. 

CDiTiiTIE'! 
. l 
l ... 

zor:es 

blèmes.Mais 

1-, :" \ I 
' , I a pas de migration d~ faune au 

et les zones de tampon n e pos~n~ ~as 

co:nrne i~ est c~nstaté jans su:~ 

l'éconcmie de l'e~pl~itation de fau~2 la perte des buffle est 

d ommagc~ble ;our un f~r~i2r qu1 ~xploito la faun ~~ 

a\1 1'0C l~ buffle et 12 léopard il p2~~ c~fr~~ la ch -::\s~. e 



fno:i. ·;:; ~, 
.; ., 
· - . .. ::;j :i. l :::; 

des immunoglobwli~ es qu'ils ont 

C 0 1 ;J ·:; t :·- L~ :T: .. 

· · \/ : ~. r- ' ... t ;;;: ... 

Quand on a3~trap~ C8S v22ux~ o~ les é l ève ~ l a main po u r les 

P , 11 <::: ·- -· ·-· de 

aphteuse. 

En ce moment il y a d eux troupeaux d 2 b uff l~s in demn2s à 1 i:'I 

fièvre dc:\n ':5 le p ~l ·.., .. ~ :;;. ~ ·'· .::: ~ ( Ul:l:0 

d 'e::périence des Parcs Nationaux, i ~~5 ') k !n a t..t n o :·- d 

et près de MasvinQo. 

Il est malgré tout asse~ rl6licat p~ Ll~ le Zimb 2 jwe d 'avoi r un 

·t i'"" 0 l.l p e :::·l Lt dan~. \! e J·- t C· ·~. !~ c' e'.-=.:.t 

strict~ment interdit selon l~s règ le~ de la CEE. 

n~-,_,., .. Tc :;:pson d i rcct~ur d es services au 

Z i :nb ab v; s·:· m'a ~:\SSLll,.. é qLlC' p «::"1'/S com:T:e 1 ' (.': 11 c::n,::\g ne:• 

F2t l E•S P.::\ys ·-B::is qu e·: 

e:·: i stcnt, ma is 

éracli!'1 ''2 r- la que 

c'est encore un grand probl6m2 ~n It ~ lie. 

:i. 1 ., .--
·- ~ l oc .:i. l 

la viande qui sort des zo~os r cug 2s . 

pou1-

,., . 1·i , ..... :·· - ·1 "• : ~· .. 
· .. 1-- · ... 



très infectieux pour les v2c h 2s~ 

fermi e rs qui ont l eur ~étail et 

\ / Ont ce1'-të1i r:ement de séparer l e b ~ta ~l gr·1cJLt::::. 

pendant ce temps, et les mettre dens des paddocks différ2nts. 

Auj OLWcJ, hui la zon~ i~f~stée d2 mauc~ 2s tsé-tsé est la 

v2ll~e du Zambèze au nord ciu lac Kariba. 

F'2n d :?.!ï t. années '50 la lutte c~n~re l .?. ir10L1
• C !; C t ~: .j-·t S é 

ét2it très importante. 

F'endant ce temps on a tué ~ratiqu2ment toute la faune 

le pays pour diminuer le nombre de mouches.<§~ GQCSit0os> 

Pendant les années '60 on a tué que le0 guibs, 12s buffles et 

les k ouc! CJu ·:::; :• 2t cett2 fois-c~ on 2 ou beaucoup de succ ~s , ce 

qui veut. dire qu'on pc:ut t1~f:·s bir~n 

sensibles et non-sensibles. 

Mais la G. ffiQ~§ii§D§ peut ~tr 2 très dang e reuse parce qu'elle 

d6pass e 40 personnes par km. 

la vallée du Zambèz0 n0 il y .? 2~~0~2 d~s mouches 



Tout.es les voitures qui sortent de cette région (et 

r.:ell~2s qui 

Les animaux sauvages psuvent êt~e très gravement infes-

tés par des helminthes, mais on voit rarement des sympt8mes. 

L.es helminthes peuvent 

le parc .::\ ·f ,:\:Î. t un 

le:: une 

recherche de l'université. 

Ces contr8les ont montré que: 

1) les ièbres, les gnous et los impalas peuvent être infectés 

des strongylides pendant la saisGn des pluies et j u.~~te 

"~p11-ès. 

2> Les hippotragu2s peuvent êtrb infe~t~s par des amp~ictomes 

et de la co~ci~iose égal2ment p2nd2~t et 1 i:\ 

saison des pluie~. 

recherches aLttOLll,.. 

étaient tout2s nôg~tives. 

Il est conn~ que les éléphants dans les parcs et aussi 

la nature sont presquQ toujours infesté avec 

]. i d::?!5. 



F' ar-f o i ~:; n·-. 

sauv2g? quand ils ont été en c6ntact avec 

Il pas d"orqanisation resp8nsabl2 de la di•::;tri-

bution de la viande au Zimb2bwe. Le prix de l'animal vivant 

devient tell emr:mt élevé qu"il est beaucoup plus att:·-acti·f 

désormais de vendre l'animal sur pied ou de le laisser 

ser plutGt que de les tuer pour la boucherie. 

0Lt2nd un surplus est tué, !a vian~e est vendue au boucher, 

qLte l'~nimal soit abattu par le f~rmier ou par un 

c~n dehors des cas de consommation personnelle'. 

l'utilise dans l'élevag2 des crocodiles. 

Le bouch2r peut soit: 

vendre la viand2 fraîche ($5/kg) 

sécher- la viande ainsi 

Voici seulement quelques m~ i s ~ue 1·~- peut ~s procurer 

la viand~ d~ faun~ sauvag2 ~ ~arare, en fait depuis ~ue le 

Joshua Nkomo se soit étonné de son abs~nce d 2n~ ·• 1a 

c.?.pi tale. 



). E1 -:::· : '..\ n ~. :T: 2 ! .t >~ ·::~. 0 rï t . 

compt a nt bien ~ammene~ ch ez e ux 

suivant· la volonté soit 

Mais le plus souvent cette opération s e ~ éa lise au 

Les cornes sont séchées au sol~i l~ puis traitées d~~ 0 des 

bains da sel et par l'huile. fait 

exempl2 des ce~d~i s~ s . p3ttes d 'éléphant sont 

transform62s en poubelles! 

Le facteur limitant devient le prix du sel qLl i a énorrn :·~ment 

monté ces dernières années (de $7 pou~ u~ sac de 50kg 

1982 à $25 en 1987). 

E;.:empl e: de 

.~L'. Z i mbab~~J2 

12. 

19r.32 

$.:1. 200 

$75(> 

d ''une 

Si_ti te à une visite faite à la tann e rie de Promley, 

en 

de Har2r2~ j'ai pu con stat~r qu ' il était très Ji f ficil 2 de se 

p~ocure~ suffisamment de sel, celui-ci venant surtout d "Af ri-

q L~e ·-d Lt -S t_t d et coGtant donc cher en 

ch i miques dcivent ég2lem2nt être irn po~tés. 

50 



complèt2rn 2nt dans la faune sauvage. 

Ils reçoi v ent leur maté~iel: 

2l des chasseurs locaux 

3) de·::. fz21~::1ir:~1~s qL1.i ont · tué c!c:s 2.n:L:T:E\U> ~ cl(·?:.· <: : t. t 1r·p}. ' .!.S 

ici les prix ont augmenté. 

r.:rLl(? 

$15 

$1 (l 

;-, L:"."1::;,1 ! ·· . ' 
,~ - -···-· ·· m.:::\i '.::. 2.U <:ô~:. i. 

pr épa:·- éc $40 P "":!<::iu de k:::i:..:.jou 

crue $l75 

$:L4UO 

Bien les chasseurs d2 safaris payent qu e !es 

Les produits peuvent ~tre expo~tés après un oe~mis des P ar~s 

Nationaux et une signature dms insp2ctions vét~~in2ir2s. 

Le cui 1~ c~. Lt ~ :L "1' h ' ·' L·i "J i:., - .. . ..... c.:\ . 'f " ·-·· ~ et s1:::t.{ l ~-s les CLti !,.S 

d'éléphant et de boeuf sont intéressGnts. 

la faune sauvaq~, et t ~- · ,'·· "''· · · peu 

L: 

'.5 :!. 



Ur:e p E~!,.... Sl.l!'l !ï e le 

Dr. M. Knottenbelt. 

le '.:; 

Un on 

du sang ou de~ tissus à l'universit é , i 1 

peut s'écouler des mois avant qu'on ait la réoonse. 

Cela ne motive pas les fermiers à c o opérer au maximum. 

En p1~incipP tous ~;ont 

organisés et font partie d'une assncj2ticn. 

F ,:,,.i-- mer s 

Cette association fournit aux fermiers de faune l'infor 0 0tion 

qu'ils dem2nd2nt et est sout c~rH .t p ,:;:1~ 1 c~ 

fermiers doivent pay0r, p.c. ~ la c~~ture. 

- , • • •• - ,.... .::li d ':" ; .c. ,,.. ~ J_ • I 
=~c...-... -· t: • ni o. m'"' •._ 1 on 

2> infcrmer le public 

pet...~:--

3) org~niser dœs sessions de démon str~tiQns 

4) gtre le centre de coo~dination de 12 captu~e 

5) fai~e d8s statistiques 

q! .. ',;~-:-:• les 

En ce moment il y a 143 membres actifs et 250 m~mhr~~ r~ssifs 

dans 1 ·~ssociatici,. 

r.:;r".' 



1.11 L~ Ei:!ILlB 

!~t 

b1·-aceinnage!, t1~è~- p~?l.J cl !,J 

dans un pavs comme le Zimbab~c r •• , r::"t .-::. 1 , ,-· r ·-1 t ;-; .... ··-· .. .. - .· .... .. - _.,, ... 

pourront se passer du jour au 12nd2m2~n, ··r 2·~ut 

suivre les développ2ments de près. 
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ANNEXES 



·f\NN'ë.'Xé.1 

ZIMBABWE . 

A. Overview 

Zimbabwe has enacted comprehensive leglslatlon Io lmplement CITES. The Control 
of Goods (Import and Export) (Wlldlile) Regulatlons, 1982 apply Import and export 
controls to all the species llsted ln CITES Appendices l, 11, and Ill, and ln soma cases 
ex tend controfs beyond those of CITES for specles indlgenous Io Zimbabwe. , 

The principal act ln Zimbabwe for reguiatlng the taklng and domestlc sale of wlldllfe 
ls the Parks and Wlld Life Act, 1975, as amended. This act lncludes provisions on 
the taklng of lndlgenous plants, hunting of wlld animais and regulatlon of flshlng. 
Certain lndlgenous plants and animais listed ln schedules to the act are declared to 
be speclally protected. General regulations to the act make detalled provision for 
huntlng restrictions, licences, requlred forms and tees • . 

A.1 List of Relevant Leglslatlon ln Force 
. . 

1. Parks and Wild Lite Act, 1975, as amended. 
2.· Parks and Wild Life (General) Regulatlons, 1981 (S.1.900 of 1981). 
3. The Control of Goods (Import and Export) (Wild Llfe) Regulations, 1982 (S.I. 557 of 

1982) made under the Control of Goods Act (Cap.280). 
4. Trapplng of Animais (Control) Act, 1973, as amended. 
5. Natural Resources Act (Cap.150) and Amenjments of 1981 (No.16 of 1961). 

A.2 Competent Authorlty 

The Department of National Parks and Wlld Llfe Management, Minlstry of Natural 
Resources and Tourlsm ls the lead agency for specles conservation al the national 
level. 

The Natural Resources Board, establlshed under the Natural Resources Act 
(Cap.150) with Ils countrywlde system of conservation commlttees, ls responslble 
for general supervision of all activlties concerning natural resources, lncluding 
wlldlile, ln Zimbabwe. Il has speclal competence ln matters of species conserva· 
tien, partlcularly outside protected areas. Conservation commlttees representlng 
grassroots conservation lnterests supervise conservation matters al the local level 
and play a major· role ln wildlife management and control of hunllng. 

A.3 International Conventions 

Zimbabwe became a Party to CITES on 17 August 1981. 

Zimbabwe ls not a Party Io the Afrlcan Convention. 

B. Summaries of Relevant Legislation 
B.1 The Parks and Wlld Lite Act, 1975, as amended and consolldated ln January 
1982, ls the principal act regulatlng the taklng of animais and lndlgenous plants and 
the sale of wild animais or wild animal products. The act establlshes a Parks and 
Wlld Lite Board to oversee national policy and programmes on the conservation and 
use of wlld lile resources and natural habitats ln Zimbabwe. Provisions are lncluded 
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concerning the Parks and Wild Llfe Estate, National Parks, Botanical Reserves, 
Botanical Gardens, Sanctuaries, Safari Areas and Recreatlonal Parks. Ali these pro­
•ected areas are managed to serve conservation purposes. Taklng is generally pro­
hlblted ln Natlonal Parks and Botanical Reserves. ln safari areas, hunting may be 
allowed by the Minlster. 
The act provides that certain animais and lndlgenous plants are specially pro­
tected. Schedules Io the act, which the Minister may amend, list these species of 
wlldlife. The act generally requlres a permit to pick any indigenous plant on any 
land. The Mlnlster ls given authority to prohibit or restrict hunting and removal of 
animais ln defined areas. The act allows the appropriale authority for the land (the 
land holder) considerable freedom ln Ils use, includlng the hunting of wildlife (other 
than speclally protected animais) on his land. However, the land holder may not sell 
a llve animal or a trophy (durable portion of an animal) without first obtalning a per· 
mit. 
Conservation committees responslble for overseelng use of local lands also tnay 
restrlct huntlng. Enforcement powers, legal proceedings and penalties are provided 
for. The act contains ten schedules, two of which deal with specially protected 
animais and lndigenous plants. 

8.2 The Parks and Wlld Life (General) Regulations, 1981 (S.I. 900 of 1981) are the 
principal regulallons made under the Parks and Wild Lite Act, 1975, as amended. 
These regulations speclfy prohibited and restrlcted methods of huntlng. Provisions 
are included on the lssuance and use of varlous licences. The prolessional hunter's 
licence, leafner professional hunter's licence and professional guide's licence are 
applicable only ln protected areas (the Parks and Wlldlife Estate). Howevcr, il ls an 
offence for any person to purport to be a trcensed operator wlthout being so Il· 
censed. Breeder's licences and trophy dealer's licences also are covered by these 
regulatlons. Speclal procedures apply Io possession or transfer of Ivory or 
rhlnoceros horn. Additlonal penalties are speclfied. These regulations contaln ten 
schedules, includlng schedul~s of animais for the huntlng of whlch specified 
weapons are required, and forms for registers and certiflcates. 

8.3 The Control of Goods (Import and Export) (Wlld Lile) Regulations, 1982 (S.I. 557 
of 1982), as amended, made under the Control of Goods Act (Cap.280). implements 

• CITES ln Zimbabwe. Ali specles llsted ln CITES Appendices i, li, and Ill are lncor· 
porated lnto national law by these regulatlons and CITES Import and export con· 
trois apply. ln addition, the regulallons llst certain lndlgenous species from CITES 
Appendix Il to whlch Zimbabwe applles trade control measures as if they were listed 
ln Appendix 1. Trade controls also are extended Io live flsh and llve crustaceans not 
specified in CITES, and to all speclally protected indigenous plants and parts 
thereof, unless such plants have been artlflclally propogated. These regulatlons ln· 
clude provisions on lssuance and use of the Import and export permlls and cer· 
tlficates requlred . Penalties for offences agalnst the regulations are specifled. 

8.4 The Trapplng of Animais (Control) Act, 1973, as amendcd, regulates the maklng, 
possession and use of certain classes of traps for capturlng animais. Legal pro· 
coedings, enforccmenl powers and penalties for offences are lncluded. A 1982 
Notice (S.I. 646) under thls act llsts the compensation Io be paid to the approprlate 
authorily for lllegal trapplng of speclfied specles ol wlld animais and flsh. 
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B.5 The Natural Resources Act (Cap.150), as amended ln 1981 (No.16 of 1981), pro­
vides for the conservation and lmprovement of all natural resources of Zimbabwe, 
and creates a Natural Resources Board Io oversee national conservation measures 
(sec.10). "Natural resources" are deflned Io lnclude the animal, blrd, and lish lite of 
Zimbabwe, and the lrees, grasses and other vegetatlon (ssc.2). Particularly on lands 
not part of Zlmbabwe's Parks and Wildlife Estate (the country's system of protected 
areas). the Natural Resources Board oversees measures concerning wildlile 
management and malntalns close consultation wlth the Department of National 
Parks and Wlldllle Management. The act also authorlses the creallon of local level 
conservation commlttees responsible for supervlslng and undertaklng measures of 
natural resources conservation ln Intensive conservation areas - areas deslgnated 
by the Mlnlsler (secs. 50,52,48) and covering most of the country. Local wlldlife ' 
management and contrai of local hunllng lnvolve the direct participation of local 
conservation commiltees at the lmplementation stage. These commlttees recelve 
direction from the Natural Resources Board and advlce from the Department of Na· 
llonal Parks and Wlld Lite Management. 

C. Regulation of Taking of Species 

C.1 Taklng Generally Prohlblted 

The Parks and Wild Lite Act, 1975, as amended and consolldated ln January 1982, 
(hereinalter relerred Io ·as the "principal act") declares certain animais to be 
speclally protected (sec.34). These animais are llsted ln the Sllcth Schedule to the 
act. Taking of specially protected animais ls prohlblted except ln accordance wlth a 
permit issued by the Mlnlster (sec.36). This permit may be lssued only for llmlted 
purposes: sclentilic research or educatlon, falconry captive breedlng, live export or 
restocklng, wlldllle management or defence of property (sec.37). 

The prlnclpal act also declares certain lndlgenous plants to be speclally protected; 
specially protected plants are llsted ln the Seventh Schedule tQ the act (sec.38). Tak· 
lng of such plants ls generally prohiblted except under certain clrcumstances where 
the Minis ter Issues a permit Io the owner or occupler of land (sec. 40). Permlts may 
be lssued for such purposes as export, cultlvation and propagation, sclentiflc pur· 
poses and the collection of speclmens for museums or botanlcal Institutions 
(sec.41). The Parks and Wild Llfe (General) Regulatlons, 1981 (S.I. 900 of 1981) 
(hereinafter clted as the "principal regulatlons") specify the procedures for appllca­
tlon for and use of a cultivator's permit for speclally protected lndlgenous plants 
(secs. 46,47). · 

Several notices made pursuant to the prlnclpal act speclfy certain animais and ln· 
digenous plants to be protected animais and plants wlthln the conservation com­
mlttee areas of responslbllily deflned ln the notices. 

C.2 Taklng Allowed Wlth Regulatlon 

The principal act prohlblts the hunllng or removal of any animal on any land except 
ln accordance wlth permission from the approprlate authorlty for that land (sec.47). 
"Appropria te authorlty" means the land holder, whether a prlvate lndlvldual or the 
state dependlng upon the land ln question. Local conservation commlttees oversee 
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wlld Ille huntlng on most land. These commlttees lntcract with and rccelve manage­
ment advlce !rom the Department of National Parks and Wild Life Management. The 
Mlnlster ls authorlsed to prohlbit or restrict hunting or removal ol animais in any 
dellned area for purposes of contrai of disease, protection ol human Ille and proper· 
ty, conservation or administration (sec.48) . This provision gives the government the 
power to take unllateral action to contrai or prohlbit hunting il the appropriate 
authorlty abuses Ils rlghts and the abuse ls not stopped by the corresponding con· 
servatlon commlttee. Under thls mlnlsterlal authorlty several notices have been 
lssued ldentlfylng "non-hunting" or "restriction on huntlng" areas ln Zimbabwe. An 
exception ls provlded for acts ln defence of Ille (sec..49). Reportlng procedures are 
speclfled for animais kllled or wounded by accident or ln defence of lite . Where a 
speclally protected animal is killed or wounded under such circumstances special 
procedures apply (sec.51). Speclal procedures also apply to reportlng requlrements 
for the wound!ng of dangerous animais, as ldentlfled ln the Ninth Schedule to the 
act. 

The principal act prohibits any person !rom undertaking for reward any huntlng 
safari ln national parks and other lands under the authority of the Minister except 
with a professional hunter's licence, learner professionaf hunter 's licence or proies· 
slonal gulde's licence (sec.53). The act specifies the conditions of issuance and use 
of such licences (sec.54-57). 

Local conservation committees may recommend hunling restrictions on any 
alienated land wtthin Ils area for purposes of wildllfe management (sec.68). On 
allenated land, the Minister also may restrlct or speclfy hunting periods, alter con· 
sultatlon with the Natural Resources Board and the conservation committee con· 
cerned (sec.66). Allenated land ls dellned as private land, State land held through 
purchase or lease or trust land held by lease. 

The principal regulattons speclfy prohlbited or restrlcted hunting methods, . par· 
tlcularly the use of lnapproprlate weapons, and lnclude a schedule listing certain 
methods for varlous animais (sec.53). Application procedures for professlonal 
hunter's licences, tearner prolesslonal hunter's licences and professlonal gulde's 
licences also are provlded for. · 

With regard to plants, the principal act prohiblts the taking of any lndigenous plants 
ln Zimbabwe except wlth a permit lssued for that purpose by the appropriate 
authority for the land lnvolved (sec.45). 

C.3 Taking Nol Regulated 

The principal act contains a schedule (Schedule Eight) listing certain problem 
animais. Il is the responsibillty of each landowner Io contrai the populations of 
problem animais. Landowners are advised by local Conservation Commlttees and 
the Department of National Parks and Wild Lite Management when special contrai 
measures are requlred. 

O. Domestlc Trade, Possession, and Transport 

The principal act prohlblts the possession, sale or other disposition of any llve 
speclally protected animal or the meat or trophy of such animal except with a per-

-~ 
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mit lssued by the Mlnlster (sec.36). This permit may be lssued for sclentlrlc, educa· 
tlonal, zoological, falconry, captive breeding, export, restocklng, conservation, 
defence of life or property, or other purposes determlned approprlate by the 
Minlster (sec.37). Except where a permit has been lssued, any speclally protected 
animal kllled or found dead becomes a State trophy (sec.37A) . . 

Slmilar provisions are made ln respect of speclally protected lndigenous plants. The 
principal act prohiblts the sale of any such plant except wlth a permit, by a dealer ln 
such plants, or by a member of a recognised horticultural soclety selllng to another 
member or recognised soclety (sec.42). The purchase of a speclally protected plant 
ls prohibited except wlth a permit, from a dealer or a public place, or a~ a member of 
a recognlsed hortlcullural soclety from another member of a recognised soclety 
(sec.42). The Mlnister Js authorised to Issue permlts to cullivators of specially pro­
tected plants to sell such plants (sec.43), or a temporary permit to any persan to sali 
under speclfled conditions. The principal regulatlons under the àct contaln candi· 
lions for the lssuance and use of a temporary permit, lncludlng the requlrement that 
a certlllcate of sale or transfer contalnlng partlculars about the permit, piani, and 
parties Jnvolved be dellvered Io the purchaser before sale (sec.49). Records of such 
transfers must be kept by dealers or cultlvators for speclally protected plants llsted 
ln a schedule to the regulatlons. 

The principal act also contalns provisions for the domestlc trade of animais, ln· 
dlgenous plants and trophles. The act prohlblts the sale of any animal, or the meat 
or trophy of any animal, where the animal has been hunted ln contravention of the 
act (sec.59). An exception is made for animais whlch were barn or hatched and have 
remalned ln çaptlvlty (sec.60). Except for trophles lawfuliy acqulred from the State, 
manufacture of articles from trophles or disposai of such articles ls prohiblted 
(sec.61). Any purchasér'of a live animal has the burden of verlfylng that the sale ls 
valid. An exception ls made where the sale ls ln a public shopping place or other 
fixed place of business (sec.62). The Mlnlster may Issue a permit to any person to 
sell a live animal or trophy (sec.65). Such a permit ls requlred for the sale by a land 

· · holder of any live animal or trophy obtained from hunting on the land holder's land. 

The principal regulatlons under the act speclfy the conditions for application and 
use of a trophy dealer's licence. This licence ls requlred for manufacturlng trophles 
or carrylng on a trophy selllng or buylng business (sec.62). Each dealer ls. requlred Io 
keep a reglster of transactions ln trophles ln the form prescrlbed ln a schedule to 
the regulatlons. An Ivory dealer or manufacturer must obtaln an Ivory dealer's 
licence or Ivory manufacturer's ·licence as speclfled ln the regulatlons (sec.63). Ivory 
manufacturers must keep speclal registers which lnclude the accumulated Ivory 
dl!SI resulling from the business .and must submlt monthly returns on dust ac· 
cumulated or sold (sec.69). 

The prin"cipal regulatlons also requlre that Ivory or rhlnoceros horn must be pro­
duced to a specllied officer' for reglstratlon wlthln flfteen days of acquisition 
(sec.73). Upon a determlnatlon of Jawful possession, the specllled olflcer shall 
reglster the Ivory or horn, give Il a distinctive mark as speclfled ln a schedule to the 
regulations, and issue a certlficate of ownershlp ln the form specifled ln another 
schedule to the regulatlons (sec.73). The sale or transfer of unreglstered Ivory ls pro· 
hlblted, and a lawful sale or transfer requlres a correspondlng endorsement and 
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transfer of the certlllcate of ownershlp (soc.76). The sale, manufacture, processlng 
or caivlng or any horn ls prohlblted (scc.77). The transfer of an unrcgistered horn ls 
prohlbitod, and any legal transrer requlres the corresponding trans!er and endorso· 
ment of the cerlllicate of ownership (sec.78). An exception to the requirements ror 
registra lion ls made for ivory or horn held by a museum, scienli fic or educalional in· 
stitutlon (sec.79). · 
The principal regulations also prohlbll the possession or breeding or reptiles or am· 
phibla ror sale; or ror sale or trophies therefrom, except with a breeder's licence 
lssued and used ln accordance wlth provisions of the regulatlons (sec.57·59). A 
reglstry of speclfied breeder acllvltles must be kept by the breeder (sec.60). 

Flnally, the principal act prohlbils the sale or any indigenous plant picked on any 
land except ln accordance wlth a permit lssued by the appropria te authorlty for that 
land (sec.46). · 

E. International Trade 

E.1 Leglslatlon 
The Control of Goods (Import and Export) (Wild Llle) Regulations, 1982 (S.I. 557 of 
1982), made pursuant to the Control o! Goods Act (Cap.280), is the principal legisla· 
tion ln Zimbabwe governlng international 1rade ln wildli!e . These regulations are 
promulgated expressly for the purpose or lmplemenling CITES in Zimbabwe. No 
person shall import lnto or export from Zimbabwe any wild life, lrophy or controlled 
goods_~xcepl ln accordance wlth these regulations (sec.3) . Exceptions to lhls 
general rule are made, e.g., for Items acquired before the Convention became ap· 
plicable (so long as the persan holds a. certiflcate to that e!lect), or ror approved 
museums or sclenllsts. 

Ali species listed ln CITES Appendices 1, Il, and Ill are listed in lhese regulallons and 
CITES Import and export controls apply. ln addition, the regulations list certain 
CITES Appendlx Il specles lndlgenous to Zimbabwe to which Appendix 1 trade con· 

trois are applled. ·· · .· . 
The regulatlons conta ln two schedules, the flrst declaring game-traps of met al con· 
structlon, operated by springs, to be controlled goods. The Second Schedule con· 
tains live parts, Parts l through Ill for Appendices 1, 11, and Ill of the Convention, Part 
IV speclfylng wl.ldllre not speclfled elsewhere, but trade in whlch ls controlled, and 
Part V speclfylng wlldlife whlch ls treated as wildlife ln Appendix 1 or the Convention 
for purposes of Import lnto Zimbabwe. The trade controls are extended to the 
followlng wlldllre not speclfied ln the Convention appendices: 1) all vertebrates and 
lnvertebrates, other than flsh or crustaceans, of specles normally exlsting ln a wlld 
state in Zimbabwe, 2) live flsh and live crustaceans which are not specl!ied, and 3) 
ail speclally protected indigenous plants as derined by the Parks and Wild Llfe Act, 
1975 and trophies of such plants, where such plants are not specified and not ar· 
tlflclally propogated (Part IV, Second Schedule). 

The regulatlons provlde for the lssuance of lhree klnds or documents: an open 
general permit, a permit and a certilicate. The open general permit may be either a 
general Import or export permit aulhorlslng the Import or export of any wlld Ille . . 
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relerred Io ln Part Ill (Appendlx Ill of the Convention) or Part IV (extra trade con trois) 
of the Second Schedule. Open general permits shall be lssued by the Minlster by 
nollce ln the Gazette, taklng lnto account the obllgatlons of the Convention (sec.4). 

A permit may be lssued by the Dlrector of National Parks and Wlldllfe Management, 
or the Controller of Customs under hls direction, authorlslng the Import, export or 
re-export of any wlld lite or trophy. A permit shall not be lssued for Appendlx 1 
species except where the Dlreclor or Conlroller ls satlsfled that the correspondlng 
export or Import certlflcate wlll be forthcomlng from the country of export or Import, 
and that the trade wlll not be detrimental Io the survlval of the specles. ln the case 
of lmports, arè lnvolved Il must be determined lhal the Items are not Io be used 
primarily for commerclal purposes, and that no law has been contravened ln obtaln· 
lng the items for export. ln the case of a llve speclmen, the Dlrector shall be 
satisfied that the recipient and shlpplng facllitles are suilable. These conditions 
also apply Io the import of wlldlife ln Part V of the Second Schedule. ln the case of 
permits lssued for wlld Ille ln Part Il (Appendlx Il of the Convention), the Director or 
Conlroller also must be satlsfled lhat the trade ls not detrlmental Io the specles ln 
the wild, lhe Item was not obtalned ln contravention of any law, and, for a llve 
specimen, that export shipment ls ln such a manner as to mlnlmlze rlsk of lnjury ' 
(sec.5). 

Certificates may be lssued by the Director, or Controller under his direction, 
authorising the Import of Part 1 or Il Items taken from the marine envlronment not 
under the jurlsdlcllon of any state, or the re·export of any wlld llfe ln Part 1, Il or Ill 
(Convention Appendices l, 11 or Ill) or any trophy of such wlld llle,where the Item was 
prevlously lmported lnto Zimbabwe under these regulatlons (sec.5 (1)(c)). A number 
of conditions are specifled for lssuance of a certlficate. Where the Item ls to be lm· 
ported and Il ls a Part 1 item, the Dlrector must be satlsfled that the Import ls not 
detrlmental to the survlval of the species and not to be used primarlly for commer· 
clal purposes. ln the case .o.f a Part Il Item, the Director must be satisfled that the lm· 
-port ls not detrlmental Io the survlval of the specles. ln elther case where a live 
speclmen ls lnvolved, the Dlrector must be satlsfled as Io certain mallers relatlng to 
handllng and as to the r.ecipient conditions. · · · 

Certlficates for re-export shall be lssued only where the Dlrector or Controller ls 
sallslled, ln the case of Part 1 items, that an Import permit wlll be granted by the 
country of Import and the provisions of the Convention are belng complied wlth; llve 
speclmens must be so prepared and shlpped as Io minimise lnjury. For Part Il Items, 
the Dlrector or Controller must be satisfled that the provisions of the Convention 
are belng complled with, and, for llve speclmens, that preparation and shlpment 
minimise rlsk of lnjury. 

Whenever appropriate and feaslble, the Director or Controller ls authorlsed Io mark 
wlldllfe or lrophles belng lmported or exported ln such a manner that the mark ls dit· 
flcult Io counterfelt (sec.14). 

The regulatlons speclfy Information whlch shall appear on every permit or car· 
tlllcate and authorlse the Dlrector Io prescrlbe a form to meet these speclflcatlons 
(sec.6). No permit or certiflcate shall aulhorlse Import, export or re·export for more 
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lhan one conslgnment of wlld Ille or trophles. A permit ls not transferable and shall 
be valid no more lhan six months unless lt ls revoked earlier (sec.7) . 

The Mlnister is authorised to appoint lnspectors for the purposes of these regula· 
tlons (sec.11). Powers of lnspectors and other authorised ministerial represen· 
tatlves are lncluded, as are provisions on oflences and penalties. 

E2 CITES Authorllles 

Tue Zimbabwe CITES Management Authority is: 

Department of National Parks and 
Wild Lite Management 
P.O. Box 8365 
Causeway 
Harare, Zimbabwe 

Telephone: 707624 
Cable: PARKLIFE HARARE 

Elght reglonal offices of the Management Authority have been identified as campe· 
lent Io granl permits. The Scientific Authority ls the same as the Management 
Authorlty. 
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Exemples de petit~s fermes/p2~cs autour d'Ha~arc: 

A) 1·.;i 
i • • J\l. 

à 100 km d'Har a re 

production: bétail + faune sauvage 

les animaux présents: 

2 éléphants 

10 b Ll -f f 1 es 

33 i1 :i pr.1ot..r al!]Lte'.;~ 

20 élands du cap 

7 damaliques à front blanc 

7 rhinocéros noirs 

45 cobes à croissant 

31 s ,::1 ssabys 

-,r=-
1 ~' 

1 l i Dil 

cl es i mp.::l:L ,:;,·.:: 

des c~phaloph~s du natal 

des cobes cles roseaux 

La ferme est divisée en trois oaddocks aù 3on~ ~r atiqu &s d2s 

rie naissance des gnousi pour éviter la transmi ~si on du coryza 

gangréneux des bov ins. 

(~tJ j CJ t.tr c! :- h L~ ~. 



p~c~~ction: bét~i l ~ fa~n e - p r oduits agricoles. 

les animaux p~és2~ts: 

35 i 111pal .:~s 17 gnous à queue noire 

4 damalisques à front blan c 65 cobes à croissant 

15 autruches. 50 grands koudous 

22 élands du cap 

9 sassabys 

Cette ferme est très i~tér~ssa~te ca~ ils n'n~t cas beaucoup 

de bétail (50 tètl::::~) :• mais leur produit principal le 

tabac~ l'arachide et le mais. 

La production du tabac est f a ite dans le parc, et on cultive 

quelques hectares de plus pour la faune! 

Ils ont commencé l'exploitation de la faune il y a deux 

et cette année ~.L.t!'"" les 

élands~ les koudous et les cob0s. 

L'anné~ prochaine on ajout~ra lbs gnous et les impalas. 



Mu k i ':::• :i. :<: i Wcod l2nds est un petit p 2~c national 
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13 gnous à queue noire 
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2 co~es è croissant 
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saison d0s plwies Cmois d"a~ Qt -sept~mbr2). 

En ét6 ~n supplémGnte la J·2ticn avec du sel~ en 

avec des granu~~s. 
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The c~ncept of carrying capacity is central to conservation and 
wildlife management. Where the goal is . preservation for nonconsumptive 
uses, the di fference between the carryi ng capacity est imate and the actual 
density provides an index of the success of preservation measures and of 
the effort required in law enforcement. · The carrying capacity estimate 
also provides an indication of the area's potential for tourism. Where the 
goal is consumptive use, the carrying capacity estimate contribùtes to the 
determination of sustainable off-take quotas and the econornic potential of 
harvesting _. Where the goal is control, the carrying capacity estimate 
gives an indication of the effort and cost required to reduce the 
population to a specified level. For these reasons, it is useful to 
clarify precisely what is meant by the term carrying capacity, · to review 
the methods of estimating it, and to look at what it means in terms of off­
take quotas. 

2. WHAT IS CARRYING CAPACITY? 

The term carrying capacity has been used in a variety of different 
ways by different people. As a result, there has been a good deal of 
confusion and argument at cross-purposes .. A key step in clearing up this 
confusion was Graeme Caughley's (1979) paper entitled: "What is this thing 
called carrying capacity?" Since this appeared in a very obscure 
symposium, it is worth summarizing the main points here. 

Caughley's paper refers specifically to large herbivores . He starts 
by making the point that plants and herbivores exist in interactive systems 
and that the two components cannot be treated in isolation. Any particular 
plant-herbivore system will, if left undisturbed by outside off-take or 
input, settle down to an equilibrium state with a particular biomass of 
animals and a particular biomass of · plants. Caughley calls this 
equilibrium the "eco7ogica7 carrying capacity." This is the point at which 
the rate of production of edible forage equals the rate at which the edible 
forage is consumed by the animals. At this point, the plant biomass will 
be well bel ow what it would be if there were no animal s present. The 
animals are not necessarily in very good condition; their death rate equals 
their birth rate (this is why their numbers are stable), and they may be 
small and bear small trophies. This equilibrium is usually what a pure 
preservationist means· by carrying capacity. However, a livestock owner, a 
game rancher or a park warden may wel l regard . the situation as 
"overstocked" or "overpopulated." · · · 

.The ecological carrying capacity is not the only possible eqÜilibrium 
between plants and animals. Other equilibria can be enforced by removal of 
animals, and each enforced equilibrium differs from the ecological carrying 
capacity equilibrium in that the standing crop of animals is lower and the 
standing crop of edible vegetation is higher. Suppose we start at 
ecological carrying capacity, then set _a small hunting quota which we 
remove each year; .· The animal population will drop slightly and the edible 
plant biomass will increase slightly. This is a new plant-herbivore 
cqt1ilibrium which depends on the regular off-take of that small quota. We 
can now increase the quota slightly and the system will shift to a third 
equilibriurn with fewer animals and more edible forage . · 

147 



~ "I!'' •• ..... 

If · we made a series of · experiments of this kind and plotted the 
equilibria on a graph of standing crop of animals against standing crop of 
edible vegetation, the points would lie on a single curve which is called 
the zero isocline of vegetation. This curve defines all possible 
~quilibria that can be enforced by sustained-yield hunting. Figure 1 shows 
a modelled zero isocline of vegetation and the sustained off~take needed ta 
enforce an equilibrium at any point on the isocline. 

FIGURE 1 (from Caughley 1979) 

~ 
~ ECOLOGICAL CA.RHYING CAPACITY 

fü 
u 
0 

~ . 

~! . . 

~l' ·. -----, ..... 
0 -~,' OFFTA.KE ..... -... ..._ . 

0 STANDING CROP OF PLANTS .. 

The zerri isocline of vegetation marking the position of 
all equilibria between plants and animals enforceable 
by hunting. The off-take curve is the annual sustained 
yield necessary to enforce such equilibrium. · The 
ecological carrying capacity point is the equilibrium 
in the ab~ence of hunting whereas the economic carrying . 
capacity point is the equilibrium enforced by a maximum 
sustained yield. 

· The next point to notice is that in Figure 1, the ~ff-take required ta . 
stabilize the plant-herbivore system at any particular point follows a 
curve which rises from zero at ecological carrying capacity, reaches a 
maximum, then falls back to zero ·as the animals are removed altogether. 
The maximum point on this off-take curve is the maximum sustainable yield 
(HSY) and it occurs at a point where the number of animals is below that of 
ecological carrying capacity (usually between a half and three-quarters of 
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U1<1t level), and where the edible plant biomass is above that at ecological 
carrying capacity. The MSY occurs at that point on the curve at which the 
rate of increase of the animal population is highest, the rate of increase 
being determined by the number of animals multiplied by the excess of the 
birth over the death rate. This is the point called by Dasmann (1964), the 
"optimal density," and it corresponds to the point of inflection of the 
logistic population growth curve at which the rate of population growth per 
unit time begins to decrease (Mentis 1977). At the MSY point, the animals 
will be in good condition and have high reproductive and survival rates. 
Caughley calls this equilibrium point the "economic carrying capacity." It 
is a situation resembling this that most livestock owners and game ranchers 
mean when they talk about carrying capacity. · 

Neither the ecologica) nor the economic carrying capacity or any other 
equilibrium point is in any sense objectively better than any other. Which 
is preferred depends on .the objective for the area. If the objective is 

. preservation for aesthetic or scientific reasons, ecological carrying 
capacity may be preferred. However, if the objective is either to obtain a 
sustained yield, to maintain animals in better condition with larger 
trophies, or to maintain a higher biomass of vegetation, the manager must 
apply an off-take pressure heavy enough to supply an appropriate yield or 
to establish the desired plant-herbivore equilibrium. The manager may not 
like all the linked consequences of the off-take, such as the reduction in 
animal numbers or the increase in vegetation, but he will have to put up 
with them. ln short, the zero isocline represents the class of technically 
sound options, but the choice of which point on the isocline is enforced 
depends upon the value system of the manager. lt is what Bell (1983) calls 
an aesthetic, as opposed to a technical decision. 

3. COMPLICATIONS: 

Caughley's (1979) paper gives a clear and straightforward exposition · 
of the concept of carrying capacity. However, as he himself has pointed 
out often enough, life is not always as simple as that. We now have to 
consider a series of complications: 

a. Eruptions: 

Firstly, as Caughley (1979) points out, anim~l populations can exceed 
ecological carrying capacity whenever they arre suddenly released from a 
constraint such ~s hunting, · water shortage ·or competition from other 
species that has been holding them below ecological carrying capacity. 
Here, the classical eruption, crash, extinction or recovery to equilibr~um 
occurs, the sequence commonly seen following the introduction of a species 
to a new area (i.e., moose on Isle Royale, thar in New Zealand), or the 
setting up of a national park (elk in Yellow~tone, nyala in Lengwe, impala 
in Natal). This sequence was originally described by Riney (1964). 

The eruption-crash sequence is caused by the fact that the animal 
population is confronted by a superabundant food supply in response ta 
which it increases rapidly and overshoots ecological carrying cap~city. As 
Caughley (1979) puts it, the reason for the overshoot lies · in , the 
herbivores' inability to distinguish between what, in monetary terms, we 
describe as principal (capital) and interest. To them, all edible plant 
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~aterial is food and they have no inhibition against browsing or grazing in 
excess of the vegetation's rate of renewal . Hence, they can reduce the 
supply of food available to the next generation. This introduces a lag 
between cause and effect which sets up an oscillation, the spectacular peak 
and crash of the ungulate eruption . . With medium sized ungulates , this 
usually takes 20-30 years to complete (Caughley 1981). 

An equilibrium is finally achieved, however, because the plants and 
herbivores are pulling in opposite directions. As the plant biomass 
declines, the rate of plant growth per unit biomass increases, while the 
food intake per animal declines , reducing animal condition and natality and 
increasing mortality. Except in special circumstances (see below), 
equilibrium at ecological carrying capacity is the inevitable outcome of 
this negative feedback within the plant-herbivore system. · · 

The route to the eqUi li bri um can be smoothed out, that i s, the 
overshoot and crash can be reduced or el iminated by reducing the rate of 
increase of the animal population during the eruption. This can be done by 
culling at a rate adjusted to allow a slow rate of increase. This allows 
time for the vegetation to adjust to the herbivore increase and a gentle 
approach to ecological carrying capacity at which point the cull will be 
zero (Caughley 1977, Bell 198la). Whether the final equilibrium is the 
same, whether or not the overshoot and crash is eliminated by culling, 
seems open to question. Riney (1964) implies that following the overshoot 
and crash, the habitat is degraded and the carrying capacity reduced. 
Caughley (1977), however, suggests that the ultimate equilibrium would be 
the same whether or not an overshoot and crash had taken place . This is a 
hard pair of alternatives to test and 1 am not aware of any convincing 
evidence on either side. My guess is that the outcome would depend on 
whether the crash was accompanied by a significant loss of soil nutrients, 
in which case the following equilibrium would have more plants and fewer 
animals than the former (see Bell 1982 , 1983 and Chapter 9). Ce r tainly, 
however, most conservationists will · end up with calmer nerves if the 
overshoot and crash . is moderated by culling. 

b. Oscillations: 

In certain special circumstances, a · stable equil ibrium at ecological 
carrying capacity may never occur. These are the circumstances of heavy 
plant use and slow mutual responses between plants and herbivores that lead 
to ·prolonged oscillations or stable 'limit cycles. The conditions are 
outlined in Chapter 9 and analyzed in detail by Caughley (1976a and 1977). 
There is some evidence that in certain situations, elephants and woodlands 
may exist in this ty~e of relationship (Caughley 1976b and see Chapter 10). 
The long-term oscillations involving predators, small mammals and 
vegetation in the subarctic zone are probably also of this type although 
here the story may be complicated by cycles in secondary chemical defenses 
in the vegetation (Krebs 1978). · 

In these circumstances, we are faced with another problern of 
terminology in terms of carrying capacity. How do we describe the carrying 
capacity of an oscillating system ~here the densities of animals may vary 
by one or two orders of magnitude? This is really a seman~ic argument. 
Sorne people prefer . to say that the carrying capacity is continuously 

150 

-a 
'· 

.. 

··· Y 

--

. - ~ . 

·· .. '. 



changing, others to take a mean value, and yet others to take the peak 
value. My own view is that the concept of carrying capacity is, at best, 
an ideal ization of the outcomes of certain types of model which, in the 
stable limit cycle situation, is inappropriate. However, in such systems 
hunting or culling may have a stabilizing influence so that an equilibrium 
is achieved; here a stable ecoriomic carrying capacity may be intermediate 
between the extremes of the oscillating animal density. This is the basis 
for the argument that culling may be necessary to maintain relatively high 
elephant densities. 

c. Environmental Fluctuations: · 

A common situation is that densities of plants and herbivores vary 
continuously bath within and between years in response to environmental 
fluctuations, particularly rainfall. In areas of high rainfall variation, 
usually arid areas, densities may vary greatly. Here again, it is probably 
strictly correct to think of ecological and economic carrying capacities 
varying continuously. However, in most situations, it is more practical to 
think of each as a series of bands of different probability. This is the 
approach · adopted by Caughley and Walker (1983}. 

d. Emigration and Immigration: 

Norman Owen -Smith {in press} has concluded from simulation trials that 
the point on the plant-animal density curve at which a system stabilizes 
can be influenced by animal movement into and out of an area. He suggests 
that if animals are prevented from dispersing, the system cornes to rest at 
a higher density of animals and lower density of plants than if they are 
allowed to disperse. One may infer that if animals are forced to immigrate 
into an area, the system may reach still higher animal densities and lower 
plant densities. This is the situation envisaged as resulting from 
compression of elephant populations (Laws, et a1. 1975}. Such limits to 
dispersal and compression may erode vegetation capital and lead to a crash 
or oscillation. For example, Huffaker (1958} in a classic series of 
experiments wi th orange mi tes, showed that bath the stabi 1 i ty and the . 
equilibrium levels of a plant-herbivore system can be modified by 
manipulating the ability of the animals to move between cells of a mosaic. 
It is necessary to add, however, that not everyone accepts the existence of 
the "fence effect," that is, that preventing emigration produces a higher 
equilibrium density of animals. Caughley and Krebs (1983) quote data from 
Bayliss (1980) that purport ta show that fe~ced and unfenced populations of 
kangaroos stabil ize at simil ar densities, and argue that the fence effect 
is only significant for species which regulate their densities by (fbrced) 
emigration; among mammal~, that is, the small ones. 

e. Predation: 

In the same simulation trials, Owen-Smith (in press} showed that the 
. eqtiilibrium position is affected by predation. This is scarcely surpri~ing 
since ·aff-take by predators (or disease) is equivalent to off-take by mari. 
Therefore, when discussing ecological carrying capacity it is necessary to 
define the level of predation · asiumed by the term. .Ëqually, when 
discussing economic carryirîg capacity it is necessary to know at what point 
on the zero isocline the system is being held by predation in order to 
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estimate the balance of off-take available before the MSY point is reached. 
As with human off-take, the predator-prey interaction is stable if the off­
take by predators is less than the MSY. If it exceeds this value, the prey 
population will crash leading to extinction of prey and/or predator or to 
oscillations. It is worth noting explicitly that predator-prey 
interactions are essentially identical to plant-herbivore interactions, 
that is, that all intertrophic level interactions are equivalent. The 
equivalence is due to the fact that exploitation by a higher trophic level 
leads ta a decline in density and an increase in unit productivity of the 
lower trophic level. This point has been emphasized by Bell (1971) and 
Caughley (1976a) who used the Lotka-Volterra predator-prey models as the 
basis for his analysis of plant-herbivore interactions. 

f. -Interactions wifh Other Herbivores: 

Interacti6ns between h~rbivor~ -species in African ecosystems are 
complex, asymmetric and nonl inear (cf., Bell 1969, 1970; Bell 1982 and 
Chapter 9). Species may depress each other's densities by competition, 
increase each other's densities by facilitation or have either effect in 
different vegetat ion types, di fferent den si ty ranges and di fferent t ime 
scales. Sorne species seem to be cornpletely independent of each other in 
this respect. - The details of such interactions are largely unknown and/or 
disputed (see Sinclair and Norton-Griffiths 1982). However, few would 
dispute that in order to estimate the carrying capacity of an area for one 
species, information on the densities of other species is required. A 
clear eut example is David Hopcraft's game ranch on the Athi Plains, Kenya. 
In the medium grass paddocks, the carrying capacity for Thomson's gazelle, 
a small mixed feeder of short grass plains, is very low unless grass 
structure is modified by livestock grazing or mowing, in which case the 
carrying capacity is relatively high (Hopcraft, pers. comm.) Situations of 
this kind imply the existence of more than one stable point (ecological 
carrying capacity) along the plant-herbivore isocline of the sort modelled 
by Walker, Ludwig, Holling and Peterman (1981). One must also recognize 
that, when di scuss i ng the carryi ng capaci ty of _ an area for a herbivore 
cornrnunity of several species, the biomass contribution of different species 
may not be convertible. For example, if the total carrying capacity is 
estimated at say, 4,000 kg/krn2, half of this may be due to elephant; if 
this species is not available for some reason, it is unlikely that this 
component of the biomass can be ,replaced by some other species. It is 
complications of this kind that Ian Parker refers ta in Chapter 18. 

g. "Genet i c Carryi ng Capa ci ty": _ 

The above · ~~mmary of complications due to ~nteractions between species 
leads on ta yet another branch of the concept of carrying capacity. This 
has been termed "genetic carrying capacity" by !an MacDonald (while 
speaking extempore at a CSIR symposium in Pretoria in 1982) and its use was 
implied by Brooks and MacDonald (1983). This term means the density of 
each species that can exist in an area that will not cause depletion of 
other species to levels at which thej are genetically inviable, as defined, 
for example, by Frankel and s·oule (1981). Although not usually stated so 
explicitly, this idea probably corresponds to what many conservationists 
feel when they talk about carrying capacity. The actual equilibrium point 

· implied can be anywhere along the zero isocline, for example, the genetic 
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carrying capacity for cats in canary cages 1s zero, and the decision as to 
what is accepted as such depends on the details of the ecological situation 
and a set of aesthetic decisions as to conservation priority (Bell 1983). 

h. Economie C6nsideiations: 

The MSY point, or what Caughley (1979) calls economic carrying 
capacity, is not necessarily the most economic point at which to maintain a 
plant-herbivore system in terms of financial return. This point has been 
made by Mentis and Duke (1976), Clarke (1976), Mentis (1977) and Larkin 
(1977) among others. Firstly, as Clarke (1976) pointed out in purely 
financial terms, the most profitable strategy may be capital reduction of 
wildlife populations rather than a sustainable harvest, since the economic 
return on the financial capital derived from the animal capital is higher 
than the incarne from a sustainable harvest. In these circumstances (which 
are the rule rather than the exception), overhunting or overstocking is the 

· correct economic strategy. ·. Secondly, even assuming that the strategy of 
sustainable yield has been adopted for other reasons, the MSY point may not 
be the most financially rewarding state of the system. There are many 
socio-economic factors involved here, such as the costs of infrastructure 
(i.e., fencing, abattoires, etc.) and the influence of supply on prices. 
The most profitable strategy must be worked out in detail for each 

. situation. Mentis (1977) suggests a means of making such calculations for 
African game ranches. Such approaches have led to the concept of "optimum 
sustainable yield" and "optimum carrying capacity" (larkin 1977), which, as 
Bell (1980) has pointed out, is any point along the zero isocline that 
corresponds to the manager's value system. 

4. CARRYING CAPACITY DEFINITIONS--CONCLUSIONS: 

The concept of carrying capacity is weighted with emotional baggage in 
conservation circles because it is used to imply the RIGHT densities of 
animals for an area while any 6ther density is the WRONG density. If the 
densities are WRONG, steps must be taken to get them RIGHT. If they are 
too high, the area is OVERPOPULATED and densities must be reduced by 
culling, while if they are too low, the area is UNDERSTOCKED and densities 
must be increased by reduced harvesting, law enforcement, translocation or 
range improvement (i.e., water sources). In either case, the angels of 
ecological calamity haver nearby on threatening wings. · 

However, we have concluded that carryinJ capacity may be defined in 
several ways which effectively allow · any of the possible points of 
equilibrium between plants and . animals to be identified as carrying 
çapacity, from zero animal.S to the density that leads to a crash. . We 
conclude, therefore, that the only embracing definition of carrying 
capacity is: "That density of animals and plants that allows the manager 
to get what he wants out of the system." Thus, any specific definition of 
carrying capacity must be expressed in relation to a particular objective, 

_and it must be defined very precisely since there are no "natural" 
stability points in such interactive systems that actas foci for self­
defining concepts . Thus, for any definition of carrying capacîty for any 
one area, it is necessary to specify at least the following: · 
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a. The species o~ group of species of which the carrying capacity is 
being defined; 

b. _The dens~ties of those species ~hat may be expected to interact 
with these; 

c. The level of predation and disease (subsets of b); 

d.· The rates of immigration and emigration; and 

e. The probable levels of variation due to ~~ternal factors such as 
rainfall. 

Owen-Smith (in press) defi~es as "saturation density" that density of 
a herbivore species at which a system stabil izes in the absence of human 
off-take and predation, with an enclosed population (i.e., with no 
immigration or emigration) with no competition or facilitation by other 
species; he also specifies the predicted amount of fluctuation in response 
to rainfall fluctuations. This definition is a tighter version of 
Caughley's "ecological carrying capacity" and refers primarily to the 
scientist's objective of determining the point of stability in an 
undisturbed population, that is to K in the logistic equation. 

Caughley's "economic .carrying capacity" refers to that herbivore 
density that corresponds to the maximum sustainable yield, usually between 
half and three-quarters of "ecological carrying capacity." As we have 
seen, the use of the term "economic" is perhaps unfortunate in that this 
point does not always refer to the most economically rewarding harvesting 
strategy. However, the sense is clear and the point itself is unique 
(within the specifications listed above) and its_ identification is not, in 
principle, beyond the bound~ of human conjecture . 

The concepts of "genetic" and "optimum" carrying capac1ty are more 
complex and subjective. They require complex biological and socio-economic 
analyses to establish the classes of technically sound options from which 
the chosen objective must be selected by aesthetic decisions. Such complex 
situations will not be discussed further. 

1 
5. HOW TO ESTIMATE CARRYING CAPACITY: 

There are three broad approaches to estimating carrying capacities, 
. which may be summarized as follows: 
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The Analytical Approach: this approach aims Ù con­
structing an estimate of carrying capacity on the basis 
of analyt~cal components of the plant-herbivore system, 

· such as the maintenance and growth ·requi rements of 
different types of herbivore and the production and 
quality of the vegetation under various conditions. 



The Comparative Approach: this approach is based on 
the simple assurnption that areas with similar physical 
~nd biological featur~s will have similar carrying 
capacities. 

The Mani pul at ive Aooroach: th i s approach i s based on 
the idea that the response of a plant-herbivore system 
to manipulation (i.e., an increase or decrease in off­
take) can indicate the shape of the zero isocline and 
where on the isocline the system is currently resting 
and hence, the potential carrying capacities defined in 
their various ways. 

a. The Analytical Approach: 

This approach is well-illustrated by the work of Mentis (1974), 
Phillipson (1975), Mentis and Duke (1976), Mentis (1977), Le Houerou and 
Hoste (1977) and Rees (1978). Le Houerou and Hoste (1977), for example, 
based their estimates on ninety pairs of data points (each pair consisting 
of mean annua1 rainfa11 and mean annua1 pasture production) from eight 
countries in the Mediterranean basin and eight countries in the Sahelian­
Sudanian zone. On the basis of these data, curves were constructed 
re1ating mean annual pasture production to mean annual rainfall in the two 
areas. Then, using a series of assumptions concerning the percentage of 
the annual production that is consumable, the energy content of the 
consumed forage and the energy requirements of a series of livestock types, 
these curves were converted into curves relating stocking rates in hectares 
per livestock unit to rainfall (1 Livestock Standard Unit, L.S.U., equa1s 
1,000 pounds [= 454 kg] [Brown 1971]; l Tropical Livestock Unit, T.L.U., 
equa1s 250 kg [Boudet and Riviere 1968]). They finally derived equations 
which, for the Sahelo-Sudanian zone, was as follows: 

y= 0.0004 X l.OOl r = 0.89; n = 45 

Where y is the number of tropical livestock units per hectare per 
year, x is the mean annual rainfall in millimeters, r is the correlation 
coefficient and n is the sample size. The authors made comparisons with 
other pub li shed data sets of the same type and noted broad agreement. 
However, they pointed out that the relationships determined for the 
Mediterranean and the Sahelo-Sudanian zone ','lere significant1y different 
.from each other, net production being in the order of 50% higher per 
rainfall in the Mediterranean zone. They further noted that carrying 
capacities vary in relation to other factors than rainfall, and that, under 
given rainfal1 conditions, ·yields may vary as much as one to five times 
(and exceptionally one to ten times) according to soil type and range 
condition, whi1e different management practices may 1ead to variations of 
equal magnitude. · · · 

A similar approach was used by Grimsdell and Bell (1975) to estimate 
· the ecologica1 carrying capacity of the Bangweulu floodplain, Zambia, for 
black lechwe. Here, the authors estimated by clipping the protein 
production of the peri~heral floodplain (the area in which the lethwe spend 
.the high flood season which is thought to be the limiting period). · ' They 
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then assumed 50% consumption of pr6tein during the high flood period and, 
using an estimate of protein requirement derived by scaling from livestock, 
calculated a possible carryifg capacity for lechwe. The result was a 

· minimum of 1~5 1echwe per km giving a total of 185,000 for the southern 
fl oodp lai n s. 

The analytical · approach has many problems associated with it, mainly 
related to the difficulty of converting vegetation production estimates 
into animal stocking rates. As ~mphasized in Chapter 9, there is no simple . 
relationship between total plant production and herbivore production; the 
relationships are complex and nonlinear since they are strongly influenced 
by the relative production of the various usable, nonusable, . and inhibitory 
plant components (that is, by vegetation quality) and by vegetation 
structure (see Chapter 9). Moreover, the ability of different herbivores 
to convert any one vegetation type into animal biomass differs radically 
according to digestive physiology, morphology and body size (Bell 1969, 
1970, 1971 and Chapter 9; see also Mentis 1977). In my opinion, current 
models relating primary to secondary production in African ecosystems are 
far too simplified ta allow the analytical approach to be used successfully 
in all but the simplest situations (few species and low rainfall); I 
believe that the approach is liable to be inaccurate and possible seriously 
misleading. 

b. The Comparative Approach: 

In the comparative approach the area for which the carrying capacity 
i s to be est imated i s compared with other are as for wh i ch the carryi ng 
capacity is known and the carrying capacity of the most similar area is 
assumed ta apply ta the study area. This approach depends on two sets of 
factors: · 

Firstly, it depends on methods of classifying land units, by means of 
which the degree of similarity is assessed, that correctly identify the 
main factors controlling carrying capacity . Vegetation type, rainfall, 
soil type and the . availability of surface water are the most widely used 
among these. 

Secondly, it depends upon the reference areas actually being stocked 
at carrying capacity, and upon their animal biomasses being correctly 
estimated . It is always necessary t6 be aware that both assumptions may be 
false. Firstly, important species are frequently absent from faunal 
communities (i.e., elephant from Natal until recent reintroduction or white 
rhino from much of its range, Owen ~ Smith, in press) . . Secondly, most areas 
in Africa are subject to an unmeasured amount of illegal off-take in 
addition to any measured legal off-take, so that most conservation area 
populations do not fulfill the conditions for ecological carrying capacity, 

· . Still less for Owen-Smith's conditions for saturation . density. And 
thirdly, ·estimates of wildlife den~ities · and biomass are not6~iously 
inaccurate ind unreliable. 

East (1984) concludes that ., since animal bfomàss · ar~ intell igibly 
related ta certain cnvironrnental variables (i.e .. rainfall, soils), 
therefore, the populations compared are at or near carryi ng caraci ty. 1 
suggest, howcvcr, that the 1-cal imrlication of this result is that 
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estimates of densities systematically depart from real carrying capacities 
in relation . to rainfall, soils and vegetation. Thus, East African 
grasslands with good visibility of high densities of smaller herbivores 
probably produce density estimates close to actual carrying capacities 
because 

(i) sustainable yields are high from high densities of small 
_animal s whi ch have high rates · of i ncrease and are, 
therefore, less likely to be depressed by legal and illegal 
off-take; 

(ii) hunting conditions in short grass plains are difficult for 
both predators and humans; _ and 

(; ; i ) estimation of population sizes is more accurate in 
conditions of good visibility. 

In the basement woodlands, the oppositè is true on all these counts so 
·that density estimates are likely to be well below carrying capacities. 
Thus, while real carrying capacities are controlled by rainfall and 
landscape, observed values tend to exaggerate the contrasts in systematic 
ways, bath through modification of densities by off-take and through 
counting _bias. 

Probably the best known example of the comparative approach in Africa 
is that based on the paper of Coe, Cumming and Phillipson (1976) relating 
herbivore biomasses to rainfall. These authors derived the following 
equation to predict herbivore biomass from mean annual rainfall: 

y= 1.552 (± 0.329) X - 0.62 (± 0.903) 

where y = log herbivore biomass (kg/km2) 
x =log mean annual rainfall (mm) 

This equation was derived using data from 24 wildlife areas in eastern 
and southeastern Africa, and it has been widely used to predict biomasses 
around Africa. However, Bell (1982) has emphasized that the data points 
from which the equation -0f Co~, et al. (1976) is derived are biased towards 
the high end of the biomass spectrum; this, Bell argued, is because the 
density of biologists is correlated with t~e density of wildlife, so that 
low biomass areas are underrepresented in the data set. ·Furthermore, Coe, 
et al. (1976) themselves note that their regression probably does not apply 
to areas with annual rainfall above about 800 mm which were, however, rare 
in their data set. · 

Bell (1982) assembled a larger data set which included a wider range 
of geomorphological situations, soil types and vegetation types. He 
concluded that herbivore biomass is described by a family of curves 
relating biomass to rainfall, · each curve being characteristic of a 
particular geomorphological situation. · The higher biomasses, occurring in 
high nutrient status situations such as alluvial areas, correspond with the 
curve descri bed by the equat ion of Coe, et a 1. ( 1976). This · curve 
approximately defines the upper surface of probable biomasses ·below 700 mm 
annual rainfall, although it can be exceeded in special circumstances. 
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Lower nutrient statu~ situations. particularly basement plateau areas, have 
.. much lower _biomasses pei- rainfall. Further, there are indications that 

herbivore carrying capacities decline above about 800 mm of annual rain­
fall ; this is particularly clear in basement situations (see Bell 1982), 
where the inflection of the curve probably occurs at lower rainfall than in 
high nutrient situations. The relationship between the carrying capacities 
for elephant and humans and geology and rainfall have been examined in more 
detail by Parker (1984), and are discussed in Chapter 9. The data of Coe, 
et al. (1976) and Bell (1982) are summarized in Figure 2. 
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Suggested relationships between herbivore biomass, mean 
annual rainfall and geomprphological situation. The 
-shaded areas ~re adapted from Bell (1982) and the heavy 
line shows the · curve derived by Coe, Cummfng & 
Phillipson (1976). Few data points fall within the 
white ·area and · this may represent a genuine 
discontinuity in the biomass spectrum equivalent to the 
distinction beü-1een . arid-eutrophic and moist­
oligotrophic communities. 



lt should further be noted that the . influence of rainfall on primary 
and secondary production is not necessarily expressed by a simple function 
of mcan annual precipitation. This point ha.s been made by Walter (1951) 
and Le. Houerou and Hoste (1977) among others; these authors point out the 
efficacy of rainfall in stimulating production is strongly influenced by 
potential evapotranspiration and, hence, by temperatures, wind, caver, etc. 
In consequence, winter rainfall tends to be more efficient than · summer 
rainfall (see also Condon 1968) . . Other authors, such as Jager (1981) and 
Western (unpubl ished) have . shown . that the intensity and seasonal 
distribution of rainfall · is important. Intense rainfall tends to be less 
efficient due to relatively high runoff, while double rain seasons appear 
ta produce lower production and carrying . capacities than the same rain 
total- in single rain seasons, presumably because of the interruption of 
growth. . 

The most detailed example of the comparative approach is that of 
Condon (1968), developed for estimating livestock carrying capacities in 
arid lands in Australia. Condon's method is to relate the area in question 
to a standard reference area by means of comparative weightings on a series 
of axes each of which refers to a particular environmental parameter. 
Condon chose as his "base value" an area nwith red sandy loam brown acid 
soil, of level to slightly undulating topography, carrying open mulga scrub 
wi th certain grass speci es pastures of moderate to good pal atabil ity. 
Long-term stocking records show this class of country to have a grazing 
capacity of 8.0 dry sheep per 100 acres (one sheep per 12.5 acres) at an 
average annual rainfall of ten inches (254 mm)." Note that Condon's 
grazing capacity more closely represents "economic" than "ecological" 
carrying capacity, the objective being to minimize soil erosion and pasture 
degeneration. 

The environmental parameters used to modify this base value were: 

a. 

b. 

c. 

d. 

e. 

f. 

rainfall, with weighting factors for winter and summer rainfall, 
using a rainfall-grazing capacity curve similar to that derived 
by Le Houerou and Hoste (1977); 

soil fertility, moisture relationships and erodibility; 
. . . . 

. . . 
topography, with negative· weightipg for slopes leading to. runoff 
and positive weightings for situations with runon; 

tree densities, using a series of calibrated weightings for four 
tree types at different tree spac.ings and a 111eighting for tree 
clumpiness; · 

two weighting factors based on pasture type wère used and one for 
pasture condition; and 

barren areas, using a weighting factor related to the proportion 
of barren areas, i.e., salt pans, rocky areas, etc. · 
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Thus, the grazing capacity of ~n area is given by the base value (1 = 
8 sheep/100 acres) multiplied by a weighting value (i.e., 1.3 for rainfall, 

· 0.7 for soil fertility, 0. 2 for dense woodland of class C tree type, etc.) 
for each of the above factors. 

My feeling is that this system is excellent in principle but 
impossible to put into practice in African wildlife situations, at present, 

. since the necessary calibration data do not currently exist (which in any 
case would be different for each herbivore species). It would be a useful 
project to collate and generate the data needed to develop a system of this 
kind for African wildlife ecosystems; it would, hmo.Jever, .be a colossal 
undertaking with many methodological difficulties . It would also require 
clear and consistent decisions as to which definition of carrying capacity 
was being used against which to calibrate weighting factors and as to how 
to handle oscillatory situations. 

A s1mple version of the comparative approach to carrying capacity 
estimation was used by Grimsdell and Bell (1975) in a second attempt to 
estimate the carrying capacity of the Bangweulu floodplain for black 
lechwe. Here, the Kafue floodplain, where the Kafue lechwe was clearly at 
carrying capacity (Rees 1978) was used as a . reference for comparison. 
Here ~ the l echwe occurred at a dens ity of 1, 000 l echwe per kil orne ter of 
floodline (Bell, Grimsdell, van Lavieren and Sayer 1973). Applying this 
figure to the 160 km of floodline in the southern Bangweulu floodplains, an 
estimated carrying capacity of 160,000 black lechwe was obtained. 

c. The .Manipulative Approach: 

1 use this term to refer to any of a variety of methods that make use 
of system models to estimate carrying capacity since such methods normally 
require the system to change to some extent in response to some form of 
manipulation in order · for the parti cul ars · of the model to express 
themselves . 

One such method is described by Caughley (1977), page 181, on the 
_basis of a model developed by Morisita (1965). "If a population is 
i ncreas i ng towards an assumed steady dens ity of unknown magnitude ( i . e., 

· towards an unknown carrying capacity), a logi stic curve can be fitted to 
the trend of numbers with time to provide estimates of rm and k. During 
logistic growth, the trend of (Nt+l - Nt)/Nt is linear on Nt+l such that 

{Nt+l - Nt)/Nt = a-bNt+l 

where a = _erm_l arid b = a/K. Consequently, bath rm and K can b~ ~stimated 
by least-squ~res regression if estimates of N are available from three or 
more consecutive years. MSY can then also be estimated from the 
instantaneous rate of harvesting, H rm/2 appropriate to a population of 
sizeK/2." . .. . . 

Grimsdell and Bell (1975) u~ed a modification of this method to make 
· yet a third estimate of the carrying capacity of the Bangweulu floodplains 

for black lechwe. It had been concluded that the popul~tio~ · was stable at 
about 17,000 animals as a re~ult ~f a harvest by lion and ill~gal hünters 

. of about 4,130 animals per year, this bèing the sustained Yield, ~Y, and 
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that the intrinsic raté of natural increase, i'm• was 0.28 . Now using the 
logistic equation shown in Caughley (1977) from Graham (1935): 

SY = rmN(K-N)/K or rmN(l-N/K), where N is the population size at which 
the SY is required, a set of values of SY for an N of 17,000 was calculated 
using a series of values for K as follows: 

N K SY 

17,000 50,000 3,125 
17,000 100,000 . 3, 950 
17,000 160,000 4,250 
17,000 200,000 4,350 
17., 000 . 300,000 4,500 

It can be seen that the K value that corresponds most closely to the 
estimated SY of 4,130 is 160,000, which agrees surprisingly well with the 
other two estimates by the analytical method (185,000) and the comparative 
method (160,000). However, it should be noted firstly that the method is 
very sensitive, that is, that a small difference in SY makes a big 
difference to the estimate of K, while the estimates of N and SY are likely 
to contain considerable errors. The best one can say of Grimsdell and 
Bell's example is that, on the face of it, it does not contradict the other 
estimates. This method might be useful if sùfficient data are available to 
calculate the carrying capacity of an area for a population subjected to 
illegal off-take; it depends on a fairly good estimate of the rate of 
illegal off-take, for example, by the methods described in Chapter 22. 

A simpler variant of this method has been suggested by Bell 
(unpublished letter, 1983) for situations such as national parks where the 
abject is to specify a maximum tolerable Jimit to illegal off-take (see 
Chapter 35 on master plans), the goal being to keep the population in 
question close to carrying capacity, but where the carrying capacity is 
unknown. Here, it is sufficient · to reduce the illegal off-take ta a 
relatively low fraction of the intrinsic rate of natural increase, rm (see 
below) as a multiple of the current population size; the population will 
then aLitomatically increase to a level ci,ose to the carrying capacity. 
Monitoring of the level of illegal off-tak~ and the population size should 
then allow rather good estimates of the zero isocline and the various yield 
parameters. · · 

6. ESTIMATING CARRYING .CAPACITIES--CONCLUSIONS: 

The estimation of tarryin~ capacities is the graveyard of ecological 
reputat ions. It i s easy ta be wrong; i t i s easy to be shown to be wrong; 
and being wrong can be expensive. · 

Estimating carrying capacity is 6ne of the .most difficult tasks facing 
a wildlife biologist. Firstly, he needs a clear statement of what 
definition of carrying capacity is intended, and secondly, he is fa~ed with 
great technical difficulties in determining what density of animals · ' 
corresponds with this definition. The estimate rcquires the use of one of 
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several rather complex models of the plant-herbivore system and fairly 
accurate data on a number of factors that are not always easy ta measure. 
Amateur conservationists use the term carrying capacitY ·.very freely and 

. base a lot .on it; however, it is fair ta presume that they are usual ly 
unaware of the conceptual and technical difficulties involved. 

In my opinion, the analytical approach to deriving carrying capacities 
from primary production estimates via estimates of herbivore food chain 
efficiency is decidedly premature in the present state of our ~nderstanding 
of the feeding ecology of African wildlife. I feel that the most reliable 
means of getting a reasonable "ballpark" estimate of carrying capacity is 
by means of the comparative approach as used by Coe, et al. (1976) and 
modified by Bell (1982) and Parker (1984). However, this method must be 
used with caution. Firstly, it depends upon a val id comparison between 
areas, based . on an objective system of · landscape classification (see 
Chapter 8) . . · Ultimately, the .aim should be to develop an analytical 
approach to 1 andscape compari son of the sort advocated by Condon (1968). 
Secondly, one must, recognize that many, or even most of the biomass data 
points used by Coe, et al. (1976), Bell (1982), Parker (1984) and others do 
not accurately represent systems at carrying capacity, either because 
species are missing altogether, or because of unmeasured off-take, or 
because of census errors; this problem is particularly severe in low 
carrying capacity areas which are relatively vulnerable to harvesting 
pressure (see below}. Finally, they are subject to a variety of problems 
due to variations in rainfall patterns and efficiency, to intrinsic and 
extrinsic oscillations, to animal movements and ta predation pressures. 

The manipulative approach has two great advantages. Firstly, the 
manipulation itself contributes to the manipulator's understanding of the 
system, that is, it embodies the concept of adaptive management; it makes 
use of management ta improve the quality of management. It means that the 
manager need not be paralyzed by lack of good information. Secondly, it 
provides direct information on harvesting rates, which is often the reason 
why carrying capacity is being estimated. The manipulative approach is, 
therefore, probably appropriate to progressive fine tuning of the estimate 
after a broad estimate had been made by the comparative approach. 

7. DETERMINING OFF-TAKE QUOTAS: 

We are here concerned with ~~o types of of~-take quota; firstly quotas 
for sustainable yields of · ave~age adult animals, · usually for meat 
(subsistence quotas), ~nd secondly, quotas for sustainable yields of 
exceptional laige males, for trophies (trophy quotas): 

a. Subsistence Quotas: _ 

There is a large literature 6n this subject, but it has been ~educed 
to a few simple principles by Graeme Caughley in his 1977 book "Analysis of 
Vertebrate Populations," Chapter 11. The màin points are quoted here, but 
the reader is referred ta that book for the full treatment. 

The si~plest model of populati~n growth is the.lo~istic model; It is 
oversimplified and rather unrealistic but provides a useful introduction to 
the subject. The logistic equation is as follows: 
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r rm . ( 1 - N/K) 

where N - population size, 

r = its rate of exponential increase, 

rm its maximum intrinsic rate of increase, and 

· K population size at steady density (i.e., carrying 
capacity). 

Graham (1935) first applied the logistic equation to sustained jield 
questions. He pointed out that because rN is the instantaneous production 
of animals over and above the production required to hold the population 
stable, it also equals the sustained yield. The rate of harvesting (H) 
required to hold the population constant at N can now be found from the 
equation: 

HN = rm N (1 - N/K) 

The sustainable yield, SY equals HN for any level of N, so that the 
maximum sustained yield, MSY can be calculated very simply: 

The MSY is obtained from a population size of N = K/2 
at a harvesting rate of H = rm/2 to yield HN = rm K/4 
animals each year. Put more simply, the MSY is 
produced when the population is reduced to half its 
density at carrying capacity and harvested at half its 
maximum intrinsic rate of increase. 

Caughley (1977) goes on to show .how using the logistic model in 
various circumstances, the values of rm, K and SY can be calculated, some 
of these methods have been touched on in Section 5 of this Chapter. How­
ever, he continues by pointing out that the logistic model is considerably 
less realistic than interactive models of plant-herbivore interactions with 
or without consideration of a predator trophic level . . Such models are more 
complex than the logistic model and, as Caughley says, at this stage of the 
game it is too much to hope that the data needed to use them in practice 
might be available. He notes, however, th~t there are approximate methods 
of calculating MSY by the interactive model which circumvent the need-to 
estimate the full range_ of parameters . · Although approximations, they are 
liable to return estimate more accurate than logistic estimates. · These 
calculations are shown in Caughley (1976), but briefly, they lead · to 
estimates of MSY generally somewhat l01·1er than the equivalent logistic 
estimates. Further, the MSY is produced by a larger population (0.7 x 
carrying capacity instead of 0.5 x carrying capacity) than that estimated 
by logistic models. The disparity between the two sets of estimates of MSY 
serves as yet another . warning against an · uncritical approach to the 
estimation of carrying capacities and sustainable yields. 
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b. Estimation of rm: 

The next ~equirement in calculating sustainable yields from the above 
models is an estimate of rm, the maximum intrinsic rate of increase of a 
population. The.re is now a considerable and growing literature giving 
empirically determined values for a wide range of African wildlife species. 
Sorne of the data is reviewed by Western (1979) and Caughley and Krebs 
(1983). These authors derive the following equations relating life history 
parameters to mean body size: 

(i) · Birth rate (br) as a% o~ the population per year: 

(1) For artyodactyls (Western 1979): 

log br 3.18 - 0.35 log W (Win grams); 

br 1,s13w-0.35 

(2) For all ungulates, carnivores and small mammals, 
Western (1979): 

log br= 3.09 - 0.33 log W (Win grams); 

br= l,230W-0 .33 

(ii) rm as a fraction of population size: 

(1) For a range of species (Caughley and Krebs 1983): 

r . = 1. 5w-O. 36 m . . (W in kg); 

(2) For a range of homeotherms (Fenchel 1974, quoted by 
Western 1979): 

rm;.. ·i.4w-0.28 (W in kg). · 

These equations give the following values expressed as% of population 
size for three species of mean weights of 10, 100, and 1,000 kg 
respectively: 

MEAN WEIGHT (kg) 

10 100 1000 

br (Eq ia) 60.2 % 26.9 % 12.0 % 
br (Eq ib) 58.9 %' 27.5 % 12.9 % 
rm (Eq iia) . 65.5 % 28.6 % . 12.5 % . 
rm (Eq i i b) 73.5 % 38. 5 % 20.2 % 

. ~ ... 

These figures show a fafr co~fespondence between · the · first three 
equations, while the last equation (Eq iib of Fenchel 1974) seems to give · 
values of rm which are too high for most large African herbivores. It ii 
interesting that Eq iia of Caughley and Krebs (1983) for rm gives slightly 
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h j 9 h cr va 1 u es th an W es t c rn ' s ( 1 9 7 9 ) e qua t i on s ( E q i a and E q i b ) for b i 1· th 
rate, althcugh the differcnce is very small and probably insignificant. 
lhis implies that rm is achieved when mortality is very 101" or absent. 

Since the two curves are so similar, it is immaterial which is used; 
h01·1ever, the birth rate has the conceptual advantage that it does not 
include an unknown quantity of "natural" mortal ity, so that when 
calculating the proporti6n of . the population increment available for 
harvesting, one makes out a total estimate of mortality, including 
"natural," predation, illegal hunting, control hunting, etc. Any surplus 
between the sum of these forms of mortality and the birth rate is available 
for harvesting (Bell and Mphande 1980), or for population increase (see 
Chapter 22 and 26). · 

. A final point worth noticing is that the values of br or rm derived 
from these equations (leaving aside Eq iib) are all somewhat higher than 

. the rm values modelled for a range of African ungulates. For example, 
Grimsdell and Bell (1975) derived an rm value for black lechwe (mean weight 
63 kg) of 0.28, using a young age distribution and a sex ratio biased 
slightly in favor of females. However, equations ia, ib and ic give values 
of 0.32, 0.32 and 0.34 respectively, for this mean weight. For elephant, 
using the mean population weight of 1,725 kg from Coe, et al. (1976), the 
equations give rm values of 0.099, 0.107 and 0.102 respectively. Hanks and 
Mcintosh (1973) argued from a computer simulation that under optimum 
conditions an elephant population cannot increase at a rate higher than 4% 
per year. However, Hall-Martin (pers. comm.) has collated data to show 
that the confined elephant population in Adda National Park increased at a 
mean rate of 7% per year over a 25-year period, while Van Wyk and Fairall 
(1966) quoted by Barnes (1979) show that the elephant population of Kruger 
National Park grew at a constant rate of 9% p.a. over a 70-year period 
(although counting bias and immigration may contribute to this). My guess 
is that the birth rate of 9% p.a. for elephant quoted by Western (1979) 
from Laws (1966) gives a reasonable estimate of rm for this species. My 
impression, then, is that computer simulations of rm tend to err on the low 
side since they usually include significant mortality, whereas in an 
erupting population well below carrying capacity, mortality may be very low 
indeed. This underestimation of rm may be exaggerated with elephant as 
recent revisions of Laws' (1966) aging criteria (Jachmann, in press; Craig, 
unpublished) indicate that elephants may conceive at significantly younger 
ages than has previously been assumed. 

c. Estimation of Trophy Quotas: 

As Rowan Martin points out in Chapter 17, sport hunting has quite 
different characteristics from other forms of off-take in that the harvest 
is usually confined to a relatively minute segment of the population so 
that the impact on the population is very small. Various complex models 
have been developed for some species to predict the productivity of trophy 
class animals under different conditions. These; h01·1ever; are impractical 
in most African conditions~ so I . will here simply quote figures derived 
empirically for the setting of sport hunting quotas by the Oepartment of 
National Parks and Wildlife Management, Zimbabwe (Cumming, pers. · comm.): · 
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Suggested Trophy Quotas as % of Total Population Per Ycar 

Elephant 
White rhino 
Black rhino 
Hippo 
lion 
leopard 
Ungulates of mean 
Ungulates of mean 

0.5% 
1.0% 
1.0% 
l '.0% 

10 % 
10 % 

adult weight 
adult weight 

100 - 1,000 kg 
less than 100 kg 

2% 
2% 

In many cases, it is desirable to initiale hunting in areas where 
population sizes are unknown. In these situations it is meaningless to 
attempt to set quotas on a percentage basis, and it niay be preferable to 
set quotas by specifying minimum sizes of individuals that may be taken. 
For example, any elephant might be a11owed with a combined tusk weight in 
excess of 30 kg, or any Pterocarpus angolensis tree might be eut with a 
basal diameter greater than, say, 50 cm. The quota is then regulated by 
the rate of recruitment of individuals to the permitted size classes. This 
quota system has been advocated by Bell (1984) and it is suitable for 
species where the feature, which is the basis of selection, increases 
continuously with age, so that only the older individuals are removed, 
leaving a protected segment of breeding adults. This is not true of most 
African antelope, which tend to achieve maximum horn length in early 
maturity then lose length from wear (Grimsdell and Bell 1975; Berry 1984). 
(There are exceptions, notably among the Tragelaphines, Bell, unpublished 
data}. The system has been further criticized on the grounds that it will 
lead to selection for smaller trophies, but 1 am not convinced that, in 
thi s respect, it di ffers from any other form of trophy hunt i ng. Further 
pros and cons are discussed by Bell (1984). 

8. OFF-TAKE QUOTAS--CONCLUSIONS: 

The setting of off-take quotas is an obvious candidate for adaptive 
management. We have "ballpark" methods of estimating the two required 
parameters, K and rm and a variety of models for estimating the MSY from 
these. Provided we do not consistently exceed the MSY, we are unlikely to 
do the ecosystem any irreparable harm. If we use Western's (1979) equation 

. for artyodactyl birth rates (b = 1,513 w-ü.35; weight in grams) to 
estimate rm and Graham's (1935) !fogistic equation (MSY = 0.5 rm x 0.5 K), 
to estimate MSY, ~e are probably fairly safe to begin with. 

. . 

Once init~ated, the o~f-take program itielf provides the best means of 
refining both the system model and the estimates of its various parameters. 
Usually, the only really rel iable statistics . available are the legal off­
take and the condition data derived from harvested animals. As Caughley 
(1977) pointed out, the off-take can be used to estimate numbers by 
relating to an index of population size . . This method was used by Bell 

·. (unpublished data) to obtain an estirnate of warthog ni.Jmbers in lengwe 
National Park, Mala1<Ji. Here, an annual count of sightings at water hales 
had been made for 17 years s'howing a smooth increase · of sightings of 35% 
p.a. (Bell 1981). In 1983, the sighting rate ~1as 783 warthog per day, so 
that given a 35% increase, the sighting rate in 1984 should have been 783 x 
1. 35 = 1, 057: · . Hov1ever, du ring 1984, a tata l of 154 warthog 1·1ere shot in a 
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culling program. Following this, the 1984 water hole sighting rate was 301 
warthog pcr day, that is, 28.5~~ of the expected nu~ber. This means that 
removal of 154 warthog reduced the sighting rate by 759 sightings per day, 
so that each warthog removed was worth 759/154 = 4.9 sightings per day. 
This implies that warthog .in those (very hot) conditions visit water hales 
4.9 times per day each, a figure · that agrees well with Cumming's (1975) 
conclusion that warthog drink four times per day in very hot weather. 
This, in türn, implies that the warthog population was 200 in 1983, 
increased to about 216 by mid-1984, and was then reduced by a cul l of 154 
animals to a total of about 61 by late 1984. In this case the population 
size, and hence, the off-take quota, had been s~ri6usly overestimated (Bell 
1981, notwithstanding), but the cull itself provided a means of correcting 

. this errer. 

The same emphasis on monitoring and feedback from off-take, for 
example, by catch-per-effort records, applies to sport hunting. 

9. MULTI-SPECIES SITUATIONS: 

The emphasis in this paper so far has been on relatively simple single 
species situations. However, most African wildlife situations are 
considerably more complex, with a wide range of herbivore species actually 
or potentially involved. Key questions in planning the use and management 
of an area, are: 

What is the total carrying capacity of the area? 

How will the biomass be partitioned between species? and 

To what extent are the contributions to the biomass by different 
species interchangeable? 

We have · al ready covered the question of tata l carryi ng capaci ty. In 
discussing the second question of partitioning of biomass between species, 
a range of perceived "optimal mixes'' can be expected, corre~ponding to the 
different perceptions of the concept of carrying capacity. We will here 
only consider the "ecological species mix" corresponding te the equilibrium 
"saturation densities" as defined by Owen-Smith (in press) of a full faunal 
community as reconstructed from records of recent historical occurrence in 
the area concerned, existing in an enclo?ed hands-off situation. As with 
carrying capacity, the same three approaches are theoretically available, 
but here we will use only the comparative approach. 

No t1·:0 faunal communities are identical in species composition or 
relative dens it i es; commun it i es vary conUnuous ly. present i ng conceptua l 
difficulties in cornmunity classification as discussed b_v Clarke and Bell 
(in prep.) The best knDlvn classification of the zco9eographical zones of 
African ungulates is that of Ansell (1971). · 1-:hil:! the factors influencing 
faunal co:ëmunity structure have been discussed by Lë-prey (1963, 1964), 
Bell (1969. 1971, 198la and b, 1982 and Chë;:iter 9). r.:entis (1974), Cumming 
(1982), Huntlcy (1982) and 01·1en-Smith (in press) c:~:on; others. 
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Briefly, we can identify nine main types of Afritan ungulale community 
a s fo 1 l 0\-J s : 

2 

3 

4 

Desert and semi-desert communities 
Desert and semi-desert communities 

Arid-eutrophic savanna commun it i es 
Arid-eutrophic savanna communities 

Moist-oligotrophic savanna communities 
Moist-oligotrophic 

Forest communities 
Forest communities 

sa vanna communities 

5 : Floodplain communities 

a 
b 

a 
b 

a 
b 

Sudario-Sahel i an 
Karoo, Kalahari, 
Namibian 

with woodland 
grassland 

with woodland 
grassland 

a . Eutrophi c 
b Oligotrophic 

In classifying large herbivores 1nto ecological groups, it is useful 
to distinguish between grazers, browsers and mixed feeders and between 
animals with mean body weights in the ranges: 

Large 

Medium 

Small 

over l,000 kg 
press); 

100 - 1,000 kg; and 

under 100 kg. 

Megaherbivores of Owen-Smith (in 

This gives a matrix of nirie ecological groups; it is also useful to 
distinguish a tenth group, containing only zebra and buffalo, from the 
group of medium grazers, in order to separate this subgroup of relatively 
unselective coarse feeders from the remainder of this group which are 
relatively selective for vegetation structure and quality. 1 personally do 
not fi nd the category "bul k and roughage feeder" of Hofmann (1973) a very 
useful category since it confuses species which are tolerant bath of 
structure and qua 1 i ty (i.e., el ephant and buffa l o), wi th th ose that are 
tolerant of quality only (i.e., wildebeest) and not particularly tolerant 
even of that. The ecological groups of herbivores are summarized in Table 
1. 

. '• 
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°' l.O 

FEEDINC "TYP.E 

HEAN 

ADULT . \IEIC!IT 

LARGE, l_.11., 

OYl'r 1000 kg 

Hf.DIUH, 1".e. 

100-1000 ka 

SHALL, 1.1'., 

l•.•• th•n 100 k1 

!l...!ll 

F.COLOCICAL CROUPS or LARCE AFRICAN HERBIVORF.S 

CRAZ ERS 

· \lhlte -Rhlno 

Hlppopotamu• 

Or1x 

Roan 

s. b 1 .. 

llaterbuck 

HartebeeJt 

Topl 

Warthog 

Fore• t Hoa 

L•chve 

Reedbuck · 

Kob 

Puku 

Bu f f ·a 1 o 

Zebra 

Wlldebee•t 

Cattle 

Bll'Jbok 

Orlbl 

S1tatunga 

Sheep 

HIXED FEEDERS 

Elaphant 

Eland 

Addax 

Sclmltar Oryx 

Bu•hplg 

N1•l• 

Impala 

Crant Cazelle 

Thom1on Gazelle 

Sprlngbok 

Ostrlch 

Coat 

BROWSERS 

Black Rhlno 

Clra!fe 

C r e a · t e r li:. u du 

Bongo 

Okapi 

Camel 

L" 11 'e r lu du 

Bu•hbuck 

Cerenuk 

DulkerJ 

Sun l 

Crysbuck 

Strln!-uck 

lllpsprlnorr 



' . ' : . 
' i' 

~:.. . 

n: 
" ,; 
\;. ,_ .. 
L 

~; ~ 
:: ,. 
. :. 

•. :_. r 

do ~ot have access to ~ood data sets from all nin~ community types 
to show how the herbivore biomass in each is distributed between groups. 
The following is therefore open to correction when better data become 
available, bearing in minci also the caveats against assuming that biomass 
data repres~nt accurate estimates of complete communities at carrying 
capacity: 

la: Desert and sem{-desert community; 
. (unpubl i shed): 

Kalahari, from Graham 

% OF TOTAL BIOMASS IN EACH HERBIVORE GROUP 

GRAZ ERS MIXED BR01JSERS TOTAL 

Large 0 0 5 5 

~ 
. . 

10 

Medium 50 20 5 85 

Small 0 10 0 10 

Total 60 30 10 100 

2a: Arid-eutrophic savanna community; with woodland; Luangwa Valley, 
Zambia, data combined from Caughley (1973) and Douglas-Hamilton, 
et al. (1979): 

% OF TOTAL BIOMASS IN EACH HERBIVORE GROUP 

' 1 

.. GRAZ ERS MIXED BRO\.TSERS TOTAL 

Lirgc 10 73 1 84 

1 
12 

Medium 1. 5 O. s·. o.2 ll1. 2 

Small 0.5 l 0.3 1. 8 

Total 24 74. 5 1. 5 100 ·. 



2b: Arid-eutrophic savanna community, grassland , Western Serengeti, 
Tanzania, from Bell (1969): 

% OF TOTAL BIOMASS IN EACH HERBIVORE GROUP 

GRAZ ERS MIXED BROWSERS TOTAL 

Laq:;c 0 0 s 5 

1 
63.5 

Medium 18 6.5 · a 88 

Small 2 4 1 7 

Total 83.5 10 . 5 6 100 

These data refer to the Western Serengeti as . a whole. As was 
emphasized by Bell (1969), this area contains a series of subcommunities 
related to land form that differ considerably in the ratios of grazers, the 
shorter grass areas in northwest being dominated by wildebeest and 
gazelles, the taller grass areas in the southeast being dominated by 
buffalo, zebra and tapi. The populatio!ns increased considerably in 
subsequent years (see Sinclair and Norton-Griffiths 1979), but species 
ratios remained approximately similar. The Serengeti migratory populations 
resemble more closely those ·of the northviestern corridor, being dominated 
in biomass by wildebeest, zebra and gazelle. The comparative scarcity of 
elephant in the Serengeti may be at least partially an artifact of the 
human history of the area, although in the pure grassland areas, they 
cannot survive. 

· .. : 
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3a: Moist-oligotrophic savanna, 1vith 1·1oodland; Kasungu National Park, 
Malawi, from Bell (1983) : 

% OF TOTAL BIOMASS IN EACH HERBIVORE GROUP 

GRAZ ERS MIXED BRO\.lSERS TOTAL 

Large 1 55 0 . 5 56.5 

1 
22 

Hedium 11 3.5 1. 5 38 

Small 1. 5 0 . 5 3 . 5 5 . 5 

Total 35.5 59 5 . 5 . 100 

The percentage of biomass contributed by elephant and buffalo could 
probably rise considerably higher since bath species are currently below 
carrying capacity as a result of past settlement and current illegal 
hunting. However, in the moister and more ·01 igotrophic parts of this 
community, bordering on the oligotrophic forest in, say, northern Zambia, 
northern Angola and southern Zaire, the contribution of elephant to this 
community falls conspicuously and the overall biomass is correspondingly 
~educed, see for example, Huntley (1982). 

.··· 
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3b: Moist-oligotrophic savanna. grassland; Nyika plateau, Malawi, 
from Bell (unpublished data): 

% OF TOTAL BIOMASS IN EACH HERBIVORE GROüP 

GRAZ ERS MIXED BROWSERS TOTAL 

L;irge 0 0 0 0 

1 
29 

Medium 16 24 0 69 

Small 28 1. 5 1. 5 31 

Total 73 25 . 5 1. 5 100 

4a: Forest communities, eutrophie; no reliable data exist; the 
following is based on an unpublished aerial survey of the 
treetops sali~nt, Aberdares National Park, Kenya, by Watson, 
Graham, Woodley and Bell in 1966. 

% OF TOTAL BIOMASS IN EACH HERBIVORE GROUP 

GRAZ ERS MIXED BRO\JSERS TOTAL 

f 
L1rr,c · 0 40 5 45 

1 
3? 

M<:'dium 2 1 5 .45 

Sm,1 ll 5 0 5 10 

Total 44 41 
1 

15 100 
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4b: Forest communities, oligotrophic; no reliable data exist, but the 
following is based on information supplied from Sapa National 
Park, Liberia, by N. Bell and N. Penn (unpublished) : 

% OF TOTAL BIOMASS IN EACH HERBIVORE GROUP 

GRAZ ERS MIXED BROWSERS TOTAL 

Large • 0 5 0 5 

1 
10 

Medium 0 0 0 10 

Small 5 20 60 85 

Total 5 25 60 100 

It is not clear whether the relatively low densities of forest 
elephant and buffalo represent carrying capacity densities or whether these 
species are reduced by hunting. Nonetheless, it seems clear that there is 
a real distinction between the contribution of the larger herbivores to the 
biomass in the oligotrophic as opposed to the eutrophie forests . 
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5: Floodrlain co111:11unities. _the 6ang-.·:eulu f ~o c::::-· :-:--· 
Grimsdell and Gcll (1975): 

% OF TOTAL BIOXASS IN EACH HERBIVORE G:-.:·:::-

GRAZ ERS MIXED - . - .. BRO~SERS -... -...... ... 

Large · 1 5 0 
-·- ... 

1 

· · · --- · ~ 

10 
! 

Medium 5 0 0 . . 

Small 76 1 2 . . ! 
~ i 

Total 92 6 \. 2 i . 
· ' 'I • i -' . 

It is likely that all species "in the Bang\'Jeulu flood~'lain h ' t'
1
., 

carr~ing capacity at the time of these survey~ and that bi · ~h't' ,\,~~l:"· 
part1cular'.Y elephant . and buff_alo, ha~ been d1spr_oportionatt:ily J;-~-~~ 1 ~:-. 
Bangwelu 1s a relat1vely ol1gotroph1c floodplarn; in m~wt? , l.d~~­
floodplains such as the Zambezi delta, Mozambique, the Elt'pfnn\l1t;

1
oph1c 

Malawi and Mana Pools, Zimbabwe, the biomass is dominated by l;-ii·~, . •11.·sh. 
particularly hippo, buffalo and elephant. · .t ~l't'r1~s. 

10. SPECIES MIXTURES--CONCLUSIONS: 

Four general points can be made about multi-species mixtui·c•s: 

Firstly, the data on which to base comparisons to predi .1 species carrying capacities are very ·poor: _counts ai·n l rnixed 
"" unreJ i,1hl<' d 

unevenly biassed; many communities are incompl1te; and most popul it i an 
more or less influenced by human activity, These departurcs rr 0111 ' lh<~n~ lare 
are most pronounced in oligotrophic woodlands where visibility i~ ltC'al 
distributions clumped (and therefore liable to large samplinq erro~·) poor. 
animal densities low (and therefore vulnerable to hunling press·. and . 
Tflerefore, c_ai.Jtion is required in predicting species mixes fro 111 sttci, · ;;;,f!~· · 

. Secondly,_ herbivore · community structure is . ~xtr~mcly flr~xifilp . 
response to d1fferen~es of lan~scape type. Class1f1cat1on of c:

111111111111
i·t. 10 

as a ttemptcd above 1 s of margina 1 value at best. Perh'1p'.: u11 • .
1 1 

• · 1 es 
t01·1 a1·ds \·1~ich \~le s.ho_uld be _ ai~i~g is to attempt t? build up a pi;fi'/,~,'.Jilch 
the cai-ryrng capac1t1es of rnd~v1dual l~ndscape un1ts and Lirvl Li<r·I. ·. (.of 
Chaptcr e~, so that _the carr-!rng capac1ty of an area c~n fir: 1!'..f. iiu;tJr·rJ _,ce 
the relative prorort10ns of 1ts component facets, bearlrl'J in l:ilfid u,;,1,b~ 
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particular combination of facets may boost the carrying capacity above that 
of the sum of its parts, as in the Serengeti ecosystem. 

Thirdly, we agree \olith Owen-Smith (in press) that in 
communities, megaherbivores t.isually contribule 40%-70% of 
except where they have been eliminated by man or where fibre 
limited by low infiltration (Serengeti, Nyika) or 
(floodplains), (see Chapter 9) . 

most savanna 
the biomass, 
production is 
by . flooding 

. Fourthly, I .would expect that there is relatively little opportunity 
for substitution of biomass by species between ecological groups, although 
there may be ~orne opportunity for substitution within groups, particularly 
of medium grazer biomass · by livestock. If for any reason the biomass 
contribution of megaherbivores cannot be taken advantage of, it is doubtful 
if much of it can be made up for with other species . 

* * * 

As a postscript, a recent paper by East (1984) examines the relation­
ship between biomass, rainfall and soil nutrients for a wide range of large 
African savanna mammals. From East's regressions, a range of carrying 
capacities for mixed communities might be built up from individual species 
values, on the assumption of rather limited interaction or substitution 
between species biomass. East concludes that the relationships between 
biomass, rainfall and soil nutrients proposed by Watson (1972), Coe, et al. 
(1976), and Bell (1982) for whole tommunities apply to the majority of 
individual herbivore species. In addition, he recognizes a division of 
savanna herbivores into two groups, which he calls "arid savanna 
herbivores" and "moist savanna herbivores." "Arid savanna herbivores," 
which dominate total herbivore biomass, include grazers, mixed feeders and 
browsers and include the very tolerant species such as elephant, buffalo 
and hippopotamus. Their biomass tends to decl ine at higher levels of 
rainfall on low nutrient soils, and only the very tolerant members of this 
group (listed above) are widespread in moist-oligotrophic situations with 
over 1000 mm annual rainfa11. "Moist savanna herbivores" are mainly highly 
select ive . grazers such as sable, roan, hartebeest, reedbuck, oribi and 
warthog. · They occur widely in moist-oligotrophic situations; their 
biomasses are usually low, but are distinguished by the fact that they sho1~ 
a positive correlation between bio~ass and rainfall, even in high rainfall 
areas. 
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DEPARTMENT OF NATIONAL PARKS AND WILDLIFE MANAG:&IENT 

TROPHY FEES FQR 1988 
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,J,84 
I · 

198.5 

- . T 
·· El.ephe.nt - Male ... . 2000 3000 
Elephant ·- Female 700 · 700 · 

. 1 . -.~ · .. .. 
· Elephant - '.l'usk.1es~ '" " 250 . > . .. 250 

Bu!':fnlo - . Male .;; ::. : :bo' ·., ... c: · 500 
Bu1'falo ~ Fema'i~ '" , ::. . ': . .:.150 .··_- .· " '.)00 

. · · ·.$.'A. ·t·· / '. ·. \ · : ' ·-Lion - ·Male ··. }'i,.~ü·;:~ · . 1000 ·~=..::· ;- - 1000 
Lion - Female · .. .. .. . . 600 · ,. 750 

· · Le o pard . .· -. /.< ~~:~X:·'.:~ . -; : .. . · . , , . . . · 600 · 600 
Sable - Male . , .. . - .500 600 
Sable - Female "" '. ' ; · 200 200 
Xudu - Male 200 200 
Kudu - Pemale ·' :· '. ; 75 '' ·,: 

. ' ... ' 
,Waterbuck - Male · 2.50 2'0 
Waterbuck - . .Female . -. 7 5 75 
Zebra . 
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l'.l!'Jpala - Male 
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::::::·. · .·. ·1 OO ' ' 1 OO 

·· ) .' · • " 1 :JO 130 
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--"DBu~hpig ,~- . '. .. ,,.;·· 2.5 4o · 

Hippopotamus . ,::. ~'. .500 SOO 
Crocodile .. ;· '· ~ . :300 'OO 

i:~~:!red Fox . ~· . J<Y:~· :: ~ ;~ 
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Serval 
Civèt Cat 
Genet Cnt 
Wild Cat 
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Baboon 
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( 

OF . PARACLINICAL VETERINARY 

·. UNIVERSITY OF · ZIMBABWE 

·. DIAGNOSTIC PARASITOLOGY 

HOSPlTAL ACCESSION NO. 

. · SUBMITTER 

.· .. · . .. _ 
. : . · . . : 

.SPECIES BREED 
('°··· . 

RELEVANT HISTORY & CLINICAL FEATURES 

.... 
''" 

. :·,':·~ti .. 

- . . - ·-· ... 
.. .. ·._ . . . .. -

·,:·: _··./ ·· --·> :. 
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·. · .~-- --~-- ~~ ~~ ~··:~~.~- - . ·. ' ·· ·, ·.·· 

. .. . . ·. ·. ,'.(::_ OTHER AFFECTED ANIMALS 
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, • . . . ,_ .. 
. .. ': : .... 

AGE ~~~~~~~~~ 
- J .. 

.. . ' 

." .. . I . 
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. ' 

DATE 
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. . ~ ... . 
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........ 
~:-:. . 
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SPEÇ. SUBMITTEDi · Faeces/Urine/Sk~n sc~apirig/Blood.Others 

EXAMINATION(s) REQUESTED 
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: . --. .. . 
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ANN'è~~ S--

GAME POST-MORTEM FORM 

FARM: TELEPHONE: 

ADDRESS: DATE: 

SPECIES: SEX: Male/ Female / Lactating 
,. 

AGE: Newborn /Young/ Adult / Aged TIME SINCE DEATH (Estima te): Hours 

EXTERNAL EXAl'vUNATION: 

1. Wounds / Cuts /Abrasions/ Bruising /Fractures / Damaged Horn(s) / Predator damage 

2. Ticks / Other parasites .............................................................. :=: .. _ None/ Few / Moderate /Many 

Position of parasites: Face / undcr tail / between front ]cgs / between hindlegs / whole body / near wounds 

3. Abnormal discharge from nose / mou th / eyes / anus / vulva / ud der 

Consisting of .....•................•..... , ........... froth / pus / blood / saliva / faeces. 

4. Mouth inspection: worn teeth / long teeth / missing teeth / temporary teeth (milk teeth) / foreign material / other abnormalitîes 

•••••••••••••••••••• ••• .. ••••-• ••••oono-uoo-•oo•-••••••••••-U••••••••••••••MOooooouoooo••••M••••••••••••••••••••••••••••••uoo-••••-•••-

5. Skeletal muscles .: .................................. dark red / patchy pale areas. 



At\\N~~E 5" 

···~ 

INTERNAI... EXAJ\UNATION: 

1. Quantity of fat ....................................... ., ..................................................................................... None / moderate / large amount 

2. Organs ......................................... -........................................................................ ................................ With gas formation / Without gas formation 

3. Contents of chcst cavity ........... -............................................................................................ None / watery fluid / blood / pus / food / ycllowish plaques 

Contents of belly ........................................................................................................................... None / watery fluid / blood / pus / food / yellowish plaques 

4. Lungs ............ Colour ............ Normal (pink) / abnormal / diffuse ( whole of lungs affected) / nodular (local swellings) / patchy / front 

parts of lungs aff ected 

Contents of airways ..................................................................................................................... None / pus / froth / blood / worms 

5. Heart ............ Colour ............ Normal (medium brown) / abnormal / abnormal material attachcd to internai wall of heart 

Fluid in sac surrounding heart: Yes / No . Colour ............................................................................... .. 

6. Liver ............ Colour ............ Normal (medium brown.)_ / pale / dark /diffuse / focal / multifocal (more than one area) 

7. Kidneys ............ Colour ............ Normal (medium brown) /pale / da rk brown / red /diffuse / focal / multifocal 

8. Spleen ............ Colour ............ Normal (grey-red) / abnormal 

9. Bladder ............ Contents ............ Normal (urine) / dark urine / stones 
' 

10. Uterus ............ Non-pregnant / Pregnant / size of foetus- frombase of tail to base of skull ............................. ........ .. cms. / blood /pus/ bones 

11. Gut ............ Outside ........... ~ Normal colour (grey-white} / red / greenish-black / diffuse / patchy 

Contents ............. :·: ........ ". ............. : ....... Normal / watery / bloody / dry/ worms 

Forestomachs ................................. Defects inner wall / abnormal contents ........... -.... .. ...................... . 

Stomach ... ~ .... '.: .. Contents ... y ....... Watery / Semi-solid / dry food / milk / blood / worms / other ..... -.... -......... _ .... _ ................... .. -.......... _ ............... .. 


