
BBHA VIOOR f:F .LAROR: MMtWS 

DtltiNG mE FOitUTI ON ~ i.AXI xARIBA 

. 
"" 

., 

. . . 

~ .. a.ucs 
.. (Mauonal Ma.-. ·I!Ul .. ro, Rh!Miea.t.a). 
~ . 

" . 
( Api'U, 1965 ). 

" J 

· . 

. ' 

.. 

' 

The
 U

niv
ers

ity
 of

 C
ap

e T
ow

n



 

 

 

 

 

 

 

 

 

The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 
 

The
 U

niv
ers

ity
 of

 C
ap

e T
ow

n



Frontiapiece. 



Ilf1ROIJ!tflqi 

"\CIJ!IO!H.PGilt.lilil'§ .• • • r • • • • 

ME.THOQS • . -J.. • • • . '! • • • • • • .. • • 6 

.l"! Dl§QlUPti.CW OF UABH'*'l· • • -. ~ • • --- . • • • • • • • -· • .• • ' 
2. Mmloos NJP R&Sutrs cr GNtt -Rf9£UR OfiMriSJS • • • • • • • 1 

3~ .Dij.1&RMI!jnON <F . .,Ppm gw. · ..•.... . ........ ~o 
4. DErEmi!t\TIOl! W PJrisiC~ £5!11Uq1! l14ACI H!!fALS •••• l1 

• ·.. • - ' € 

S. JlGi t!l£tEI!!lNATION • t · • • • • • • • • • • • • • -·• • • • • • U 

1. 
2. 

3. ... 

5. 

ti. 

1. 
8. 

TIJ cgrJWr ypzx 'ALLii • • • • • ·u 
SITUNIOM . ....... ~ • • • • • • • • .. . . . . . . • • 
9l9lP'i All) JOP9Ciw!*. • • • ... . . . . . • • • • • • • • • 
CLIMATE •• • • • • • • • • • . . _. ••• ........ 
VEGETATION. • • • • • • • • • • • • • . ·-. .. . . . 

18 

18 
19 

19 

20 A. ll.verile 11Bptft101! • • 
B. Hopaae .11ld • • • • • 

c. ScM 'D!l!H$1· • • • 
D. tlx!d Wo!dlycl ...... . 

B. CJ!n §ayanMb • • - • • • • 

F. Ve&!ttt;iM oJ' !WI· Studx .... • 

MAMMALIAN FAVNA • • •••••••••• -. 
!Hi NATIVE D!M.Blf 1\NTS. • • • • .. • • • • 

. .. . 

.. . 
• • • . ... ·-

•••• 

••••• 

.. 20 

• 21 
• 21 
.21 
• 21 

• • • • • • • • • 22 

. ........ ~ 
!SITS§ 2t!!lROL !IDil'D!q. • • • • • • • • • • • • . . • • • • 
BJ§H ClLWNC OF FISHIHO GR911pS. • • • • •• • • . . • • • 

'1'H8 FILLDfG (!: LAP IN\184 • • • • • 2 7 

1. ISLAND f9RHA!IOH. • • • • • • • • • • • • • • • • • • • • • 27 
2. CHANQES Ut Tlli lEG§l'ATIS!! • • • • • . • • • • • • • • • • • • 11 

1. 

.2. 

l •. 

4. 

A. Paftiallx Sulger&ed Veptttign. • • • • • • • • • • • • 27 

B. 
c. 
D. 

S<.tak Zoue • • -• • • • • • • • • • • • • • ........ 28 

• • • • • • • 29 

~- . • • • ••• • • • • • . .... 
... ...., to Floodifg • ' • • • • • • • • 

a. B!l!!tiQ!.!f on Islaada • • • • • • • • • 

SPQT'J'ID HJAEMA. • • • • ._ • • • • • •• • 

• • • ·-. • • 29 

• • 34 

• • • • • • • • • 35 

•••• • • • • 

• • ••• • • 

• 35 

37 • • 

• • . . • .. • • • 42 

J.BOP.ARD •••••••••••• • • • • • • • • • • • • • • 42 

A. B!Jtayiour • &lMda • • • • • • • • • • • • • • • • ~ • 45 

LION ••• • - • • .... .. • • • • • • • • • • • • • • • • • 

A. fte!P28'! to noodJ.a& •• • - ••••••• · ·- ... ... ... 46 



6. 
? .. 

8. 

MCDJAR. ··9 • • • 

~ !ai!OMI "·nau•· 
§L!J'1!4J!I· • ;.. .. • •. ii' • • • 

BLt\CK R!W#g;p.J ·• • • .. 

~ EehawiOur on Islapdt• 

BUI\CfiELL'S ZFJ3RA .- ••• 

"- l!!!p21!!! t,-n•h•· 
'• . ..· 

B. Bebayj.ggr og I!l&!!fs. 

9. PUSH PIG ••••.•.•• 
'A. ....... to"'"'¥· 
B. Bei!!JifU!:.OD 181 .. . 

16. WART tpg ......... . 

A. fleslp!ft to ·Poodinc· 
B • .Behatleur oa Ia!MN• 

. •. • • 
•· ...... 

. ··~ ... • 
•• ••••• ... 

. ·-· • . .. • 

. ··- . .. . . 
• • .. . . 

. . 
• ... fl: .. • 

.48 

.$0 
. . , . . .. • .. • 51 

. .. . .. . . . . .. ... ... • • .. . • 54 

• • • • .. • • ,. !f ••.• ·. -~--.• .• • .• • • 56 

. . . .. ... ... 
·~· 

• 

•••••. •• ,.. .• 56 

.. .. ........ ·• .. . .. 57 

.. : . . • •• • .59 
.. _ ... • • • ••• • • 59 

.. ..• · :· ...... . • .. ................ 59 .. .. 

.. . ; .. .. :.. . ..... . . • • ~· .•• :• .... .. 60 

~ .... .. ..... . • • :.. • ~ .. , . ... ~. • 61. 

. ·~ . • • . -~ .. ·• . . ..... .. , . 
11. DUlKER ~ • • • • • . ~· .• . • . ... ... . .. ... -;;.. .n 

• 72 

12. 

A. JS!I!OU! to O!Ofi·g,. . . ~~ 

B. B!M!ittg 011 Isl!Rg. 

S~ARPE1S ORJSB!Pl. • • • 
A. B!fpow so f}!!4b!g. 

a. Pl!ftiour 01 lfladt. 
i 

• 
• 

• • 
•. • .. 
• • 

• • .. .:.; . ..... . ..... 
• • .. ..... . ,. ..... .... . . 7S 

• • • . .:~.~ • . ·• • .•• ;.- • .• ?4 

• •. • ~· • .••• •• .• 74 

• • • .• , •..•.• .• ..• 15 

U. KLIPSPRINGER ~ • ·• ·~ .• ··;• • ~. . ... . .. . • • ••• . ... • 7i 

A. A!JPPBI! to Floed!pr. • ~ • • .• • • • • • • • • • ~ • .. .11 

B. Begri!U£. oa Itl•r'•· • ·• • • • .e • • • • ... • • • • ·• 

.JA. CcttMOM WATERBVCK • • • • • • • • • • • .• • • • • • • • • 
• • 71 

• • 18 

.76 A. Ieapo!!!t SO f'l!!!U•s . .. ,. • • •••• • • ... ~- . • • • 
15. IMPALA •••• . .. . . ... ;...,., . • 

A. RB•I!C!II!! to FleecUpr. 

B.. BebayioU[ OJ! 1flapda. 
li. ROAH • • • • • • • • • 
17. SML§. • • ••• • . .. • 

. .. 

. ·~ 
• • 
.. • 

A. rie1ponae to Floodieg ••• 

Be BebatlOF on Itlaad•· ·• • 

• • • • • • • 
• • • • • ••• • 

• • •• • • • • • • 

• • . ' • • • • 

• • • • • • • • • 

• • .... ~ - . ... 
• • • • • • • • 

• • • • . .. • • 

• • • • 

• . .. 
• • • 

. ~-· -~ 
• • • 
• • ... 

.83 

.94 

~ .. ~·· .95 

. ·• ... ·• • 95 

• • • ~ •. r. • • 9i 

18. BUSHBYCK • • • • • • • • • • . ~ . . • • • . . . ... • • • .96 

• • • • • • • • • 

B. • • • • • • • • • 
19. IY!!!! "!: • • • • • • • • 

.\. Reaponae to Fl.todias; • .. • 

. fl; Be}!aYiour OD Itlpa. • 
• 

• • 

• • 
.. . 

• • ••• 
• • . ... 
• • • · . . 

20. ELAND •••• • • . . . ~ . . . . . . 
21. BYfFALO. • '• • • • • • • • • • • • 

. . . . .. ~ . . . ,., 
• • • .91 

• • • • • • • • .lot. 

. • • • • • • • ' .101 

• • • • • • • • . . . . .. . . . 
• • • • • • • 

.lGI 

.105 

A. Response to 

8ebaY1our on 

floodtn& •• 

Ialancla •• 

. . .. . . .. • • • • • • • • 

•• 1~ 

• .106 

B. • • • It - • . ··-.. • ·-. • .101 

.. 



QISCUSSIQN. • • • • • • • . . . . . .109 
1. mE L@(E MMtMAL FAUNA lH AN A8§'A W MOP!@ J!iU) •••••• ie& 
2. mrf;k ANR IHI'RA-SP!CI[IC RELAt'pl§tull§ • • • • • • • • • • .w 

A; eo.pet\tioa for Fog4. • • • • • • • • • • . . . • • • . .w 
B.· Predation • • . • • • • • • ...... • • • • • .. . . • . • • • .U6 

l. H<JCOSTATtC MfCHANJSM IN THE kU!]'ENr\!«:E CF POPULAtiON§ • •• 118 

~tlJ111.W' • , • .. .. • • • • • • • • • • .129 
LITgA1'1N cttm ...... • • • •• .m .. 

,, 



INmODUCTION _______ _...._.. 

'ftle succesa of large mammals, native to marginal areas in 

•\frica, suggests that an underatand.in.g of their basic ecology will 

lead not only to their aurvival through cornet management, but 

also to better conservation practices where ungulates form a part 

of the economy. Gaining this underatanding depends to a large 

extent on field studies aa, for obvioua reaaona, it is usually 

difficult to subnit wild populationa to predetend.ned experiments. 

Valuable complementary data can be expected from· captive specimens, 

altbough captivity has Umitationa and it is often difficult to 

assess the effects induced by captl.Yity on the normal behaviour 

of a apecies. 

When undertaking a field s1:Udy it is, however, economical 

to select and exploit. situations which provide easy acceaa to certain 

types of infonnation which might othei'Wiae be difficult to obtain. 

These often involve a striking change in the animal-environment 

relationship and Hiney (1958 and l963,a) baa •phaaiaed the oppor­

tunities arising fi'CIIII the sudden alteration of the animal aspect 

which reaults from the introduction of large maJJiu,) s, while in thia 

study, changes initially affected the enviroraent. 

D1e present atudy sought to make uae of condi tiona during 

the formation of Lake Kariba, which ruulted from the impoundment m 
the Zambezi. Tbree important facton led to changes in the 

ecology of the Kariba Basin, an area of 2,109 sq. nd.lea, inhabited 

by primitive tribeaum ani supporting •tanaive populations of large 

game manmals. In chronological order these were : i) the evacu­

ation of the native inhabitanta; U) the preparation of fishing 

grounds; and iii) the inundation of almost the whole floor of the 

Central Zambezi Valley. nte removal of the people resulted in 

large areas, especially those on or adjacent to fertile alluviua, 

which had been over-poJJUlated, being fallow until either cleared. 

for fishing or submerged by the lake. '!be bush clearing of selected 

areas designated tor fishing-srounda reaulted in the destruction 

of most vegetation, while the filling of the .Lake transformed a 

terrestrial el'l'Yironment, bisected b.1 a aeuonally fluctuating 

river, into a large static body of water within four and a half 

years. The habitat tlua eliminated waa typical of dry marginal 

areas in Hhodesia, the remaining strongholds of large mammals in 

the territory. 

This paper aims at describin& •- of the effects of the 

formation of lAke Kariba on large 'WIINtla and their reapo.nae not 

only to flooding, but alao to the Ofti'-J)Opulated conditions which 

arose on islands on which they became .rooned. In so doing it 

is, however, necessary to touch on the influence of put human 
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settlement on the distribution am abundance of large maumala 

and on the effects of the cleariq of incipient fisbing-groWlds. 

It ia also convenient to mention briefly SCIRe of the most obvious 

responses of other groups of an~a,aa they showed certain siml­

lari ties with those of maDIMls. 

Periodic droughts in marginal areas lead to a temporary 

reduction in essential habitat reaoureea and consequent over-

population. Animals are also subjected to oc:c:aaional floods, 

which occur almost annually on an African vide basis. Conditions 

at Kariba enabled these two extraala to be observed simultaneously, 

with the exception that water was always readily available even 

when food or cover waa limited. 

It 11 obvious that when many rivers overflow their banks, 

the strength of the flood waters is sufficient to sweep away 

animals, even if they are acc:ompllahed swiDners. . This mechanical 

effect is ignored when interpreting the observed response of large 

terrestrial mammals towards floo41n& at Kariba. Here flooding waa 
more akin to that of lakes filling to unusual heights, of which 

there have been seYeral examples 1n Central ,\fric:a during the 

past few years, or when llllture rivera, auch as the luangva or the 

Senegal overflow on to the flood plain seasonally. Hr. o. F. Vesey-

Fitzgerald (1!!!1 £5!!!!.) indicates ttat the abnonJal high level of 

Lake 'Ianganyika in 1963/1964 generally fawurecl large mammals by 

inducing better grazing conditions (of the soak zone at K.ariba 

p ~i) 1 although a n\aber of zebra became cut off by rivera and 

eventually drowned. 

11Je flood plain of the Luanpa Hi ver in Eaatern zambia 

is uneven, ao that teaporary islands are cut off by a slowly 

moving body of water during tbe floo4 aeaaon. Unfortunately, 

the area is not well known at thi.a time of the year, and the only 

species so far reported aa being maroonecl oa ialanda are Impala, 

while Vervet monkeys have become trapped in trees in the water 

(Mr. M. Ronaldson, 2!!:.!.• caum). Mr. j. Feeley (!!!£!.. camm) 

reports that under abnomally high flood conditions, the Impala 

became isolated on termite lllOWtda and under these conditions 

scme would almost certainly drown or stane, suggesting a rasark-

ably close parallel to conditions observed at Kariba. Blair 

(1939), Yeager and /nlerson {l9.U)1 Stickel (1948), McCarley (1959) 

and Ruffer (19bl) have observed abd.lar behaviour in small North 

lmerican mannala am Bigourdan (1948) for wart lbg in Senegal. 

'ftle effects of flooding ora large ~Da~~~nala will ttua depend, 

to a large extent, on local topography anct, ln particular, on 

whether or not islands are formed. It ia nevertheless reaaonable 
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to asaume that animals which do ted to reDain in an area 

regularly, or even occasionally, affected by this type of 

flood, would be more susceptible to Yiolent fioods, which are 

difficult to obsene because of their yery nature. fUrther, 

it is highly desirable that the effects of the conatnaction of 

large dams on the fauna and flora of an area should be taken 

into account at the planninc stages in order to minimize ttae 

disturbance to the ecolou of the region flooded by the dRDl 

and down stream of the barrage. 11d.s requirea, amoncat other 

things, a basic understanding of tht reaponae of species towards 

large scale inundation, so that a secondU7 aim of this study 

ia to record observations on· bebaYiour and ecology of animals 

affected by the artificial inundation for enntual c•parisan 

with similar situations as t•y ariae elaewbere in Africa. 

IslAnds at ~iba, on which r.niaals bec•e marooned, 
became over-populated aa the habitat decreued, unless this loss 

was compenaatecl by an exodus, or the rencmal of the animals. 

Population density increased, not through rec:ruitment, as 

generally ~s w .. n numbera became too hJ.&h, but throu&h 

reduction in habitat. 11d.a obrloua fact led to a norlllll popu-

lation becoad.ng over-stoeked ·very rapidly, without a period of 

adjuatment to declining resources. \4th the •c:eption of the 

availability of water, thla proceaa waa aiad.lar to that experienced 

by pop.alationa durin& a severe dnu,ght. 

Many populations became Umlted to lUll, easily obaen'ed 

areas vhere the habitat was deterloratJ.n&. 'ftd.a created excellent 

opportunities fer obaening surri•al mecbant.u in sneral apeciea, 

in areu made ...-ginal ancl finally intolerable to the species by 

the conditione created by the flood. 'ftWI opportunity va~ 

enhanc:ed by the fact that not all 1alanda bec8e wer-atocked to - . 
tbe aaae extent, or vltb the sae c•bln&Uon of spe~ea, or .in 

precisely the same . habitat, ao . tlat then reaponaes could be com­

pared between islands with clifferin& .wirct~~~ental conditione. 
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Results of Game Rescue OE!rations 
(D~oember 2nd. 1958 - Juno 30th 1961) 

' . ' 

~. --------- -
Rescued % of Total 

Destro~'ed Total caught or 

.Driven ·1 Di ed % Lose destroyed 
Total ' to · ~andle<i During during 

sat~ty rescue rescue 

. 115 '· 
~ 

175 6 ) .4 99 274. I "?.2 , 
~:·~'!. 

217 .n 120 97 2 0.9 206 423 11.1 
. · ' ·r;

1
i.t: ~~'. ~~~~~~~.-~~ -~:{ ":~ · , ,. 

~ ' 

, fJy'aeM. ~ . a Itt'\ L!.. (..-,_ . ''l!'f; • . j· - . 2 ' - ~ 2 0 - • t! l. -.;i~>~·-
:::., .t. 2 

~' •. "" . -·~ -·,,.,•f-"1 .· '; -l~ ·,~.L::~IfV..~·- ~~ - , 
. ' 

. ,:.Leopard . ... \i ~.'v~.L ~; :·-~ · ~' .t ... . ' ·. \'f' 1 ... -~- -,_ ' 1 . 1 l OO .C 
:.· ,;, 

l " \, ' ' . <· ~ ..__ 'L"i ~· •f, 

~:/ft! ... \-~ -:~ · . .t.-··u'A ~ ! .. . '· r ... ~.· i 
• I ~ '":. '1 \.- _ ~~l ;c l _ · 

r:;; -~ ~ -~ • ''f 

Ant.bea.:r .::~·.; . • •.. 'f'~' '; ~·· 38 .. ~~~ : . 
38 2 ' 5. 3 .r:.•;.. t' ,._ ;, 3$ "'· .. 1 0 

·" "'~ ~ "',;}. t~ ..-··. 1 .. --~ . 
~-- ~ r ·t' : ·, . 

~'~G~:{i/~ · .. _. ~ t' ':, ;-_}1 -~ I ~~~ 
~o..."-'· _r~, 

~-· ; . 2 ._ r_~ 
1 0 ., 1 4 > 0 .1 . Elephant , ."'· .. -~"~·~, .... ~,; _ . '-~ ·~.· 3 - ... 

~--'lie " t:--~.;-' ,:.. ;_/"!} .., ~ t .. •• ~ -r ~.. .... "" r 

Rhino ... ··•i:.'• -'; · "'" •:. · 16 ,. ~6 3 l S. B • . .,. ., 
16 ' 0.4 I , 

" ~~,~~~· !;r~~~-s._---~~---~·t::.~~t~ ~;·.. -- ; ? . ,. ., •. 4 &.1.. 

Zebra . ·.. : •. · -~ ·" ... • t • • ~ · .. iJJ ., 10 J) ~5 : 25 .0 ~ l ' 61 . · .. - •.lo.,\• .1. 6 • ·; 'f"~ :1" '" -~ I·~~..,_ - - . iJ~~-- · ... ~~:~·t,;~~~-~· . ~~ . -~ 'off ... 
'• Ja, 9 4.' 8. 2 

-. ,~ 

49' t ·,. 1_.3 · Buah Pi g . it;;i-'.!:._t·.·~ .. :·~ • 11.9 .. ' ' 
' ~ •• > 

• - ~~~·-~~'-~_"-; ,_.~,!;~ ·'\; r=4~"!: r ' 't ·· .. >· ... ~~ iz~9 ' t!S:J"t. Rog . ~~ ' . ~-· " .. ;, •.. .' . 487 ; 17 470 31 6.4 .3 . .. 490 J 
• -~ • ' ~· ~- "'<.~- .oljjr ; .,. 

~-Duiker : · · · · · · · ·· 169 2 · 167 ., 4 2.4 . ' 6 175 . ~ - ~ 4. 
• I :j., ~ ._~ I . ~ . II' ~ o;~ : ., ' 

r:a- ;· ,. . . 
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20 
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• · ... "' 
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Bush buck '·" ,\I•~ f , f .,:, 1 ' 328 29 299 40 12.2 2· 3.):'., . S.? . t/ . r·· ... J' «,.. • " ' KUdu . .• - . . , .. · ! ' ' '153 
, 

)) 123 7 4.6 2 155 4,.1 

.Total I 3,474. I 299 3,175 261 I ?.5 I 326 J 3,000 I 106,0 
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the mainland and did not drown or beco lo t among the trees . 

Any which showed signs of drowning were loaded into boats and 

\fere then classed a3 "caught" in ble 1. 

lbe next phase t-1as to plan the r oval of animals which 

could not be driven to safety. Here the size and shape of an 

island and the species on it had t o be taken into acc~unt, but the 

procedure was generally as follows :-

Dangerous game was removed first~ rn m st instances, Elephant 

swam away from islands, but this had to be prompted on sevebal 

large islands between 1961 and 19 3 by shooting a few, and there 

were three Elephant prior to this which proved difficult to ve 

(p. S() ). The small number of Lion and ftlffalo trapped before june 

1961, left of their ~in accord, but later numbers of both sp cies 

were caught or destroyed. Leopard usually disappeared without 

trace and probably swam to the mainland the only ttenpt at 

catching a Leopard f· lied when the m· 1 wed under the influence 

of an :imnobil isi.ng drug . Black Hhinoceros were imobilisoo with 

drugs before being moved 1D the mainland, s has been described elso -

wher e {Child and l'othergill, 1962 ) . 

Animals which could be driven into the water were dealt 

with next, as it \tas easier to catch tb f r small rnot or boats 

than on land . Here the size of an island was im ortant for, as 

shown in Table 2 , most species took t the water more readily from 

small islands . .\nimals which were too powerf ul to be caught in the 

available game nets were then run down. ~en were distribut ed over 

the islau1d an the animals were ke running until tley could be 

c ught on foot. This metl od was used for Z bra in particular, and 

usually led to chases lasting over four hours , by which time the 

animals were exhausted , so that :t tbod was not satisf ct ory. 

It was, therefore, delayed wherever possible on large islands, where 

the bigger or more dangerous animals could he clULSed to one portion 

of an island while ller species were caught el ewbere. 

Game net~, of quarter inch rope \.,oven into a nine to 12 

inch me h, were very satisfactory for L'llpala and Wart Hog, tm two 

most conmon species on islands . The nets were erected as an 

enclosure (fig. 1), preferably across narr~ necl of the island, 

so tl"a t animals were funnelled toward t e entrance . Beaters drove 

animals towards the nets 1 but these drives often had to be repeated 

several times as animals broke and doubled back before entering the 

enclosure . t.rart icg t hat tangled. in t he nets well ahead o a drive 

had to be removed quickly by men den b hind tre nets, as their 

squeals ala~ed other game. Once group of animal wa in the 

enclosure, the ntr nee was raised by men concealed near the gate. 



Table 2. 

Zobra 

Bush Pi g 

' art Hog . 

Duiker 

Grysbuck 

Kllpspringer 
~ 

·!a.t<3rbuck 

Impala .· 

.. uable 

Bush buck 

Total 

The · eadiness with whi.ch Ungula. tee 
Entered the \-!a.ter from Large and 

· Small Isla.achs. 

Islands Under 5 Acres Islands over 5 cres 

Sampl e Entered Entered % 

.? 5. 71 4 5 13 

10 10 100 4 2 50 

45 37 82 74 8 ll 

31 31 100 4 0 {) 

20 . 17 85 10 5 50 

s 3 60 7 o· 0 

16 16 1(; 4 · . 4 100 

17 . 9 5.3 472 13 3 . 
2. 2 -100 2 1 50 

45 43 96 12 . 5 . 42 

18 13 .72 17 16 . 94 
... 

216 l.S6 86.1 646 59 9.1 

' 
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~ 
~ 

lg. 1. The ran~ of g.e •~• on Ialand 17, used on 
8th. june, 1960, when over 70 of Impala and 
'*rt HDg were caught. 
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~ ···-~.e."' f ·· ·: "·.,, · . AniMla vbic:h ·e~apeil tile •ta Wl"eUIUally left until 

, ~ .. ~ . ~ ·'· .::. . . . . . '"' . . ;,' . 
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• . ' . \ ~ :. 'f t: • - ···, ~ . 
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,. >t , z , I ' ,. ... • 
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' - ' ~"' ·- ••• :. ,.._ ' ~.... j • l', ,. • ~ , .... ... ~~~ - ; 
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' ~~ . . · r ~ 
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had the use of jeeps or horses and only caught animals whicl 

could be captured before they were too tired. 

Other species with high losses a t Kariba were Dushbuck 

(12.2~ ) and Impala (10.1%), both of which were prone to shock. 

This was characterised by high body temperatures, rapid, shallow 

respiration and a rapid, irregular heart beat, accompanied by a 

tensing of the muscles, so that the neck acquired a rigid, shallow 

"S" shape. sane animals with these symptons were saved by poUring 

water over them to reduce the temperature and so help restore 

norn1al respiration and heart beat. For example, a male yearling 
0 

Impala had a temperature of 106.4 F (the normal temperature in 

five calves used to being handled, averaged 103.7, range 103.5 to 

lOJ.9°F ) when cau.ght. 'nlis was reduced to 103.4°F in 12 minutes 

and \r4S accompanied by a rapid fall in the respiratory and pulse 

rates and a strengthening of the heart beat. 

Shock acted quickly and a struggling animal often died 

within a minute. It seemed to affect animals in better physical 

condition, possibly because they were stronger and more alert. A 

curious property of shock in Impala was the way it seemed to be 

cmmunicated through a group, in much the same way as mass · panic. 

On several occasions, a nt.~nber of parties of Impala were caught 

under similar conditions and in one group mortality was higher than 

in preceding or succeeding groups. lhe same sort of thing happened 

in different boatloads of animals loaded simult aneously, where con­

venience determined which animals were put into any particular boat • 

• '\n example of this occurred on 28 ~1ay, 1961' when eight of 10 Impala 

died in one boat, although only fou.r of 29 di.ed in three other boats. 
'> 

J\nimals were marked for future recognition with mlllbered 
. . 

ear tags before being released. These metal tags were very 

efficient in species where the incidence of . torn lobes is normally 

low, but tended to tear out in species like Wart Hog and Rhinoceros, 

which frequently have damaged ears. Routine records were made at 

this stage. These included the sex, weight (where possible) and 

estimated age of each animal, but during this study the follOW'ln& 

additional data were sought: hind foot length; status of the udder 

or obvious signs of pregnancy, scrotal le~b and physical con­

dition, and a few animals were mouthed. to obtain the tooth formula. 

3. I}ETERMINAUON OF BREEDING STA'ruS 

Breeding data· from Kariba was compared, wherever possible, 

with information collected in other parts of Rhodesia . At l(ariba, 

dead animals were autopsied in the field and this i.nfonaation was 

au~nted by observations of ·living animals, although elsewhere 

this was not always possible and men stationed in the field preserved 

reproductive tracts in 10% Formalin. 
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A careful macroscopic search wa made for foetu • s and 

corpora lutea in dead females, the udd rs of all females were 

tested for milk and obvious cases of pregnancy in living animals 

were noted e In males, testicles were removed by a tangental cut 

along the proximal edge of the corpus testis, and weighed. In 
addition to this, a scrotal length wa obtained for a few living 
fushhuck and Impala at 1.\ariba. The scrotum of bound animals was 

drawn horizontally along a tape and allowed to relax before measuring 

it to the nearest l.alf centimeter . Tl1is m a ure was useful for live 

animals, as it correlated with tl~ testis weight. !n seven Impala 

calves, where the test is was under ive grams, too length averaged 

3. 8 em (range 3 t o 4. 5 em), in 10 y arlings, with testes weighing 

15 grams, it was 8. 4 em (range 6 - ll em), while in 2J adult , 

with testes over 35 grams, the scrotum was never less than 11. 5 em. 
and averaged 13. 5 Cltl . 

4 . DE1'£HMI NATION OF ?HYSICAL CuNDITI ON IN LtillGE MAHHALS 

nle physical condition of individuals indicates a popu­

lation response to the status of the environment. Conditions will 

demonstrate the relative suitability of a given habitat at the 

current stccking rate and can also be used to predict the effects 

deterioration of resources will have on population structure. A 
differential loss of condition betw en diff rent s x or age clas es, 
for example, shows which group will be ost sensitive to a further 

decline in environmental conditions. 

The condition of animals was determined by tl~ technique 

developed by hiney (1960), and the results from this method have 

been checked against the extent of fat reserves . 

l"'iney showed tJ.3t an objective assessment f% condition in 

deer and some ,\frican antelope was possibl , if individuals were 

a signed into one of three condition classes, based on the features 

sho\w in Fig. 2. In animals in good condition (i), the points •a' 

to •c • are not angular .and 'd 1 and ue 1 are not readily visible. 

Animals in poor condition (iii) bave •a• to 1c 1 clearly angular, 

the lateral processes of the lumbar vertebrae are visible as a 

shelf •d•, and the ribs, •e •, are clearly defined . If, after a 
critical examination of these features 9 a1lbnals were neither good 

nor poor, they were classed as fair, as represented by (il) . 

This method was tested on antelope in the W nkie r.iational 

Park, nd elsewhere in Rhodesia, and wo ed 11, but different 

ete of criteria were n cessary for other taxonomic group~ and 
could only be developed if reasonable samples w re available . 

Daboons were divided into two categories . If tl.e ljmb 
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girdles showed clearly and the aw..na protnadecl, tt.y wa e 

classed as poor and all others ~re called fair. 

Zebra classed as thin had well defined rib cages and 

vertebral pla tf OI'IBS, tut these tended to be obscured by tbe dis­

ruptive effect of the animals • stripes and were difficult to 

detect at over 2! yards, even when using 10 x 50 binoallars. 

'Ibis probably accounts for the widely held belief (see for example 

511ortridge, 1934) that zebra are seW. thin. Zebra in poor 

condition were not confined to islenda at IUui.ba, as most samples 

observed on a cropping sch .. in the south of Hhodeaia during tbe 

latter half of the dry season contained a few (5 to 1 0% ) thin 

individuals, 

\\art Hog, with the ribs and points of the pelri.s ahowing, 

with slack skin over the abdCMDen and often with the dorsal pro­

cesses of the vvtebrae in the l•wbar resian fo~ a definite 

ridge, were classed as poor , ~ none of tbeae features showed, 

they were classed as good and all ln~tes were called fair. 

'lbese criteria were developed at Kariba and have been maintained 

throughout the present study, althaugh prelimi.nary results fram 

elsewhere suggest $C1118 wart ftlg and, to a leas• atent other 

species, classed as fair vere acaaally 1n poor condition. 

Other species were divided l.Dto poor or fair condi Uon 

on more subjective estiaate1. 

lbe meatunments of fat re....,es is being investigated 

as a means of detel'llining conditiOn oflarp ...ala in Rhodesia, 

tut prelimi.nary results show a good correlation vith the Yisual 

assessment method. nus work is ·baaed on Riney (1954) who 

shoved that the size of fat deposits gives a reliable index for 

the condition of free-ranging Red Deer, C!ryua t\!RINt. U.nn, 

tut establishing criteria for 11Jodesian speciet depends on the 

availability of suitable material ranging from good to poor. 
. . 

Riney based hi a work on over 1, ~ Red Deer carcasses alone, and 

there were over 300 other autopsies imol'ri.ng six additional 

species. It is neither economic nor pnctical to kill sufficient 

aniMls for this purpose alone, to that data baa been _ taken from 

animala shot for Other purposes. lbfottw~ately, 110st hunting 

schemes are in over-populated areaa and ·take place mainly in the 

dry seaton, so that, although data froa aniMls in poor concli.tion 

is available, few aniJaals in better shape an shot. &aough work 

hat, however, been done to shov that the Mtbod will work wi tb 

most species. 

Rl.ney fOW)d that the orcler in wblch fat is laid down 

or resorbed from given centres in tbe bOcly is constant in several 
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distantly related tallonomic groups, and dat41 from Rhodesian 

species follows the .same pattern. 1bis a pplles only to the 

beginning and ending of the process in each deposit, as fat 

may continue to change in one centre after changes have started 

in another. In Red Deer in very poor condition, for example, 

the first easily observed deposit to respond to i.JBprovements in the 

el1Yironment is tl8 bone marrow. 1bi.s is followed by abdominal f at, 

including fat around the kidney, and finally subcutaneous fat is 

laid down. Loss of . fat is in the ·reverse order. 

Kidney fat glves the best index for a wide range of 

physical condition and was me&aured by remonng the kidney with the 

fat around it, using the cuts shown 1n fig. 3, and weighing this. 

1be fat was then expressed as a percentage of the weight of the 

kidney with the fat removed in order to standardise readings f.-am 

different sized ani.Jaals. 1be relationship between kidney weight 

and live weight in Impala is shown in Fig. 4. in which fat animals 

are excluded because of the obvioua influence this fat has on an 

animal's weight. 

Changes in the depth of 

at the upper extraae in the kidney fat and are useful for deter­

mining the condition of individuals high on a theoretical . scale 

extending up f:rom death 'tO ·animals in peak concliU,on. 1he depth 

was measured to the nearest mi.lllaetre near the root of the tail 

by making a cut at 45° to the dorsal procesees of the lumbar 

vertebrae. The greatest depth wali tai::on, but if Wlder one milli-

meter it. was ignored and if between ona and three mll.lillleters, it 

was described as a trace and taken as 'tWO Dd.ll1meters when ealc:ulating 

averages. 

Changes in · the marrow fat indicate condition at the 

opposite end of the overall scale and ·overlap the lower limits of 

changes in kidney fat. The feuur bone was broken and the fat 

was assigned into one of three classes. .. If whitish in. colOO.. 

and waxy in texture, it was good, 1f red and gelatinoUs or watery 

or oily, it was poor, and all .intermediates were fair. lbe con­

dition of the . bone ..-row could alao ·be assessed in carcasses 

which had been dead for some U.. lbis was very useful · in cases 

where decay was f ·airly well advanced or where otber deposits had 

been damaged by scaftngera. It is necessary w s'Cnaa 1 however, 

as some authors have overlooked this potnt, that altbaugh poor 

marrow does show an animal to have been 1n poor condition, better 

marrow does not necessarUy •an it vaa iri fai~ or good condition. 

1bese three t,ndices can bo. coabiDecl to cover a vide 

range of physical condition shlilar to that describecl by Riney (1954) 

which show a satisfactory relationahip to Yiaaal. asses._t of. 

condition. Work at KariN de&lt mainly with ania&la claaaifled 
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as poor and it was i mportant to be sure t hat these had depleted 

f at reserves. The preliminary results in · a ble 3, show that 

this wa s in f ct the case, and indicate t he correlation between 

the extent of various f a t re serves f or a number of s pecies for 

which adequate measurements are available. 

It has been suggested that large f at reserves are 

seldom developed in African game because it never has to face 

critical winters , similar to those experienced by deer in ranges 

with winter snow. nte five animals classified as good ( Table 3) 

did, in fact, have \'/ell develo Jed reserves and at the beginning 

of the flood season on ~he .Kafue flats, lechwe, Kobus leche (k-ay 11 

had large deposits. Back fat rang~d between a trace and 30 r11n 

(mean 12 nm) in 41 females over a year old, \while the kidney index 

ranged from eight to 12 (mean 53.3) in 36 specimens, four of which 

had indices of over 100. 'ibese measurements were taken at a time 

when the Lechwe were becoming limited to a small portion of their 

range ( Hobinette and Child, 1964 ). The use of condition indices, 

as suggested and elaborated by Riney for ungulates in temperate 

regions, seems equally appl icable in principle to most ungulates 

in tropical regions, b.at much more work is needed to explore 

further the uses and limitations of the technique as an index to 

the suitability of s pecific environuents for each s pecies. 

5. AGE DETERMINATION 

The absence of established ageing criteria a nd growt h 

r ates for all species, except Duiker, proYed a serious handicap 

when determining t he age s tructure of opulations marooned on 

islands. As a result, less precise methods had to be developed 

on the study, and several species could only be divided into 

au-bitrary age classes, based on stages of development. lhe fact 

that changes i n the age composition of these populations could 

still be detected further stroogthens t he conclusions reached in 

this paper. 

&boons were divided into infants, juveniles, sub-

adults and adults. Infants were dark in colour and judging from 

a known age ~ptive specimen incl\l4ed all individuals up to at least 

three months old. juveniles had tredominantly adult coloration, 

but were less than half the size of adult females. AnLmals larger 

than juveniles, but not yet full gr-oWn, were classed as sub-adults, 

but the separation from adults was made diffieult by the possibility 

that young males may f!1.'CN more quickly a nd would have been tenned 

adUlts, while the · same aged females .,ay s.till have been called 

sub-ad~lt·. Changes in population structure were, however, so 

clearly defined that this problem did not alter the results ob­

tained at Kariba. 
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Tab le 3. 

1/isual 

.., . . ........... . 
I • ..,·• ;;:. 

Comparison of The Visut'll r..fethod of 
Assessi ng Physical Condition with 

the Extent of Fat Re~es 

Fat Naasu,rements 
s sess , pecie s Sa;npl o Back Fat !'11!'.ll . Kidney Irdeac Marrow i1 
ment Spread . r~M.n Spread !~ean G. 

I mpala 3 14-17 16 72-14S 101 3 

Good l ~\"art Hog 1 - 11 Over ~- not 1 
weighed 

Kli pspringer 1 - 8 - '63 1 

Impala 11 Tr-ll 7 ZG-5C 36 4 
' 

~ art Hog 1 - 7 - 13 
Fair 

GrJsbuck 1 3 65 1 - -
Bush buck 1 - 2 - 52 

I 
Kudu 

l 
1 - 3 - 3'' '-• 

Roodbuck I 1 - c - 36 1 
' 

I 
Zebra '1 - 8 - 3 

Impala 83 0- 6 1 0-39 7 5 

Poor Duikar 72 ...() 0 o-2C 

-I/ art log Yl 0- 10 3 0-~ 7 
.. 

Steenbuek 14 -o 0 0- Tr r 

ushbuek 7 o~Tr 1 b-B 24 ' i :i. ) 

Zebra 7 o-o 0- 0 c 
Kudu 6 0-2 0 3-15 7 

K1ipspringer 6 0- (; c 0-Tr 2 2 
.. 

Baboon 4 C-C 0 o-o 0 
-

Sable 4 C-0 0 ;..C 1 
' 

Grysbuck 3 0-0 0 0-Tr 0 
' 

Tsessebe 3 0-Tr 1 - 2 1 

! Rhino 2 0-0 0 - 0 . ., ' . .. 
Ul6db\lck 2 0-0 0 1- 13 7 

Buff alo 2 0-0 0 0-0 c 
Roan 1 - 3 - 7 

-
~·ota.l 275 

G • Good, F = Fair, P • Poor 
·. ' 

i) The marrow was not eheeked on a few skelet ons retained as 
specime'ns ·' 

11) Additional irrreatigation needed r o·r ass1·gn:1n , comition of 
Wart Ho~ 14arrow 

1;11) Average infiuenccd markedly by a Bushbuck \d .t no bac k or 
marre>w fat \.~ich died of stal"V'a.tion, with a k idney index 
of 89. 

F. P. 
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15 45 
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by the state of tooth eruption and it was not possible to check 

the teeth of many living Lmpala at Kariba. They were usually 

caught in groups which needed to be r~leased quickly to avoid 

losses from shock. The cheek teeth are diffiettlt to see because 

of the narrow muzzle and Child has shown that the incisor form 

teeth are replaced by the age of 20 r~mths in most specimens, 

whereas yearlings at .1\ariba in May to july were 19 to 21 months 

ol d. *'ar of these teeth might have been a guide, but was 

considered unreliable because of t l e harsh feeding conditions on 

some islands. All casualties and carcasse s found on islands 

were, however, aged according t o t t e method described by Child. 

Small antelope, including Klipspringer, Crysbuck and 

Bushbuck, but not Duiker caught in 1961, were aged frQm size. 

nu.s was not satisfactory for Grysbuck, except as a means of 

distinguishing young calves, because they probably grw rapidly 

as Hiney am child (1960 and 1964) showed that Duiker over six 

months old were all about the same size. The average wei ght of 

five Grysbuck with adult dentition was 2 lbs. (range 18 to 24 lbs) 

compared with an average of. 34.9 lbs . (rang-~ 31 to 4 lbs ) in 16 

male and 38.5 lbs (range 27 to 47 lbs.) in 15 female Duiker, with 

the same dentition, from the Cewall area and Dodd.ieburn Hanch, so 

that Grysbuck probably grow even more quickly. 

In a sample of 31 Qrysbuck1 there was one which was 

smaller than the range covered by specimens with all adult 

dentition. It had a hind foot of 175 mm. compared with two 

adult males with a hind foot of 194 and 214 mm. and four adult 

females, where it ranged from 202 to 209 mm. (mean 206 um). l.ive 

weight was also of little value i n ageing these small antelope . 

&.tshbuck are bigger than Q'ysbuck and compare in size 

with Impala and, as in :Dnpala, females, which mature earlier than 

males, reach maturity at about one and a half years (Wilson and 

Child, 1964 ). It therefore seems pr obable th t visibly smaller 

Bushbuck included all those up to a year old, and t hese were 

cla ssed as cal ve s . 

Large antelope , such as l~du, Sable and aterbuck, were 

handled in relatively small nl.lllbers and were di f ficult t o age as 

little is known of their rate of growth and tooth erupti on, or of 

their age at maturity. The order of tooth eruption follows the 

usual sequence in deer and antelope (excepting Duiker) so that 

-where the t oot h formula could be obtained, age was expressed in 

tenns of the state of tooth eruption, or in animals \iith fully 

adult teeth a s wear, recorded as either light, moderate or heavy. 

rwo known age two year old Kudu helped in the assessment of age 

in this species. 
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Buffalo were also divided into age classe based on 

the t oth· formulae, in this case n d fro a collection of 

jaws and supplemented by flesh measur ts. 

The ~thor 's own records of the a composition of 

populations of large mammals trap d on i land is a ented 

by departmental records of ' e cscue o rations . Thes 

records are used cautiously, a ages re estimated by several 

observers using different standards. lt i safe to ssume that 

nimals recorded as juveniles were ery you , although 11 ults 11 

may ha\"e included many imnature s meant th.lt a 

decline during the year in the prop rtion of juveniles, in species 

wi tb a marked peak in calving, could mean ither a juvenile mor­

talit:y, or th t the calves had own too big to class as juveniles. 

s fact w s not taken into account y 00. • nn and n (l962c} 

although ther is little doubt t at tren s t ey describ d 

re correct. 
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1 . SliD TI N 

Lake 1\ariba lies bet\ieen 16°25 • and 18°5 •s, and 25°45 • 

and 29°5 • E, {Fig. 5 ), It resulted from the flooding of most of 

be Central Zamhezi Valley, whic h is defined by l5ond (l-is) as 

lying between the Victoria F"alls gor s and · iba. gor ge , when 

the river was dammed at liariba ., i'he river here formed the 

boundary between odesia and Zambia . 

Fi eld lVOr k took place all along the southern shore 11 

but on the north bank was limi.t.ed t o within 20 miles of filnga 

(Fig , 6 ). The area on the east b..-mk of t " Bumi Hiver is 

mapped in greater detail in fi~Jre ?, as it is discussed later 

in the paper . 

In order to avoid confusion with other publ ished work, 

it is necessary to point out that there has been considerable 

alter ation of place i~es in this re · on during the lust few 

:ears . The most importan"t of these lf' s the renaming of Northern 

Rhodesia as Zambia and the Sanyati r ver · the UnniatL It 

should also be mentioned that there e two 2-Menda rivers flawing 

into Lake Kariba , one from the no1·th above lli.nga and one from the 

south below- Chete. I slands were allocated arbi trary numbers 

during the course of field work and these are retained in Figure 6. 

2. GEOLOGY ANQ....10POGRAPHY 

Gair (1959) recognised tbe Zambezi Valley as n rea of 

subsidence overlaid by I\aroo sediments .:~ upon which alluvi were 

later deposited. He considers major geolo0 ical change ce-sed in 

e rly t ertiary times and t hat the topography of the valley ar ose 

from erosion. 

Around the southern and easter n hares of the Umniati 

basin, at the eastern et d of the Lake, there is an brupt escarp­

ment formed by the Matuzadonna and adjacent ranges (Fig. 6) . 

These mountains reach 4 , 068 feet and are over 21300 feet above the 

valley floor . Elsewhere, the descent t o the valley from the 

Fhodesian or Zambian p ateau is d a series of r ough andstone 

ridges resembling giant terraces . Ute last of these ridges varies 

fro under mil e to over 20 miles fuom too Zambe:si river. It 

s rts the valley floor~ which i flat or undulating with occasional 

isolated hills, and slopes gently front the foot of the ridge (see 

eros sections Fig . 8 ) . f looding covered m st of this area, so 

that the shores of the Lake are along the ridge. e main excep-tion 

i a broad apron of f l at land at t he ba~e of the Matuzadonna range, 

between t e Unniati and Bumi r ivers. 
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oan.-ally the soils of the valley noor vere d_.ived 

frO. .Jearoo deposits, but there vera anas of fe.rtlle alluviUIIl 

along rivvs, _and old eroded alluvial terraus fonad a band 

same distance from the Zlunbni, · ~ the Slagwa ...S Ulmati 

valleys. 1'bl most extensive clepoalta Of ferUle alluviua were 

between tbe HaaWBO and ·sebungwe rives, · vhln ~ Zambesi 

meandered through a plain up to five lllles wide. 

3. CLIHATE 

'Ole Central Zambeai Valley baa 11114 dry winters, 

leading to a hot dry aeuon before tiM rat._, . which are character-

ised by sporadic heavy falls ewer a period ·ot a!x montba. RaiD-

fall and tt~~~perature fiaura fr<IB 1957 to 1961 for Mariba and Bl.np, 

the only two Mteorologlcal stations an the aouth bank, -Hl'e araphecl 

~ Figure 9. A aore detailed account of the cl1ate is given by 

Scudder (1962 ) • 

1be coolest months .are june and july, with average 

t•peratures ar--' 70°F. .Frca theo, ..a.. t-..peraturea Ji. .. to 

a M1ri•am of 85 to 90°F. in Octo~~- Nw...,_., before 1:he raina 

bepn in earnest. 'l1le amua1 rai.Dfall -•~ KariM and Blnp is 

·c 25 and e 26 inches ru~iftl:r, and ~ the ra1Dy nason 
118M t•peratures r.U.n around 80°F, befare deelinlng ' to the . 

. . 
winter llinimulia. 

'Ibis cl.JJiate is not aa _. ... u that aasociated . . 
with aaa1 ariel regi.ona, altbouJh in ca.DD vith .:t.._ it liAs a 

wry ctry _season laating ·~ to ~- 'i,laacu. Riney · (l?U) 

and otheft haft refer~ to tbls type ·of 11 tuati.n aa .....-lin&l" · 

_or "dry -..pnal•, ,Uaplylng it approac..e.· ..11-arid _coDdltiona 
and J.a Ulisulted to Conventi.O,nal agricul.tlil'e~ ~t QD & Ytrf 

ateasive scale. ltd.s term ·is ap)II'Opr.fAte for .anY-of ~· g­

areaa in IGlodeaia, inclucl1ng the Ctntral ziii1MS1 valley~ aad baa 

been adopted here fer areas with fiuctuatln& climatic conditloaa 

which periodicAlly experience poar rainy . aeaaoria. 

• YEQiiAIION 
•· 

1be n:getation waa cbaractu'iatically ded.cluoua 

exc•pt for the narrcw fringe ·oi OYei'F"ft tnea on fenile 

· alluviU. -along· rtftl'a and is de8CI"ibetl by keay aacl ;\&brm.lle 

. (1959)' as precl.S.nantlJ aavamah ~cilul : doidnat.d by ~~, 
. . . 

Col'Phoi"'P'P Epant. . ·_'lbe .aaopane _w.._. not ~~~ •• , . 

scattered thz:ough it then ~· tbiclalu1 wld.le ~- rOcJ[,. area. 
there was a lllixture of other treea • . 

. .. . 
there vas a ·broad belt of open aavannab With acatteNCl ..U : 
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trees and tussocl gr~ssland on the old eroded al1uv· 1 terraces . 

A. Riyerine Vegetation 

!be riverine vegetation had been greatly modified by 

the dense human settlement on f ertile alluvium., so tha.t limited 

areas retained a closed canopy ;.1hich h-:td gener ally been reduced 

to scattered big trees, with scrub or native cultivation between 

them. The species composition of 4 5 evergreen trees in an area 

near Binga is given in ·ra ble 5, w·h.ieh sho.~ how the natives saved 

those trees most useful to them (see Scudder, 1960 ) . 'lbe general 

nature of the vegetation between the trees is analysed in lable 6, 

based on point- line transects . ! 11 the most fertile areas, the 

scrub was mostly .\cacia spp . with some Uicrostachvs cinerea 

(glomerata) but even here grasses were poor ly developed. Diospyros 

guiloeusi..§. became ver y conspicuous in less fertile areas , while on 

the oldest r1lluvium, where lar&re trees were r are, the scrub was 

more vari ed and included Cornbret'l!!!!, cpp., Oo:nmilJhora spp. , Terminalia 

spp . , some ~-!!!. sp '• and a few stunted mopane . 

This vegetation type supported few large mammals apart 

from monkeys, as its distribution eoincided "lith that of the densest 

human settlement. ~1ost of it was subnerged so that it is ow 

represented by isolated, poorly developed pockets along some of the 

tributaries leading into the Lake . 

B. Mopane Veld 

Mopane occurred in almost pure stands over most of the 

valley floor bet ween tbe riparian fringe and the rocky ridges in 

the ar:ea described as (A) in the cross-sections of the Lake (Fig. 8) . 

1llese attenuated trees up to 60 ft . tall, formed an open canopy and 

grasses, mostly short annuals , wer s se . Usually there were 

occasional Laobabs , ,'Jdansonia digi· _ ta0 and in some areas a few 

In one area 

sampled, Comn:iphora accounted for 7~{; and mopane 51% of a total 

woody c · nopy of b9% along two step~polnt transects. en another 

transect , T. prunioides contributed 14% and mopaile t e remaining 

30% of the woody canopy. The differ nceG in the actual number of 

trees was greater than these results suggest 11 as both onllliphora 

and ·r. prunioides have spreadi ng oms which frequently covered 

several points on a transect , whereas this was unusual for mopt.lne . 

Thompson {19o0) attributes t ·~ widesp.-ead occurrence of 

mopane in the Central Zambe:zi Valley to soil conditions, with a 

shallow top soil overlying an impervious sodi urJl....do · nated subsoil ~ 

Here the shallow rooted mopane competes favourably with deeper 

rooted plants . He also found that mopane does not become estab-

lished vhere there is a good gr' ss cover, but that once established 



ble 5. 

Species composition of large tree 
on fertile alluvium ne · nga . i) 

Species ounted % Total .Sampl 

.Lonchocarf:!!s cal!!!ssa 159 34 . 87 

Phxllogeiton discolor 105 23 . 02 

Di.OSPY!OS mes}!ilifonnis 47 1u. 31 

Tri £!10Chi ton zambesiacus 2 5. 70 

Acacia albida 21 4e61 

Cordyla africana 18 3. 95 

Trichilia emetic!_ 17 3, 73 

Tamarindus indica 17 3. 73 

Azanza garckeana 7 1. 54 

Kigelia pinnata 6 1. 32 

Combre 1 imberbe 5 1.10 

1\i.rki.a acuminata 3 o. (, 
Unidentified (5 species) 25 5. 48 

45 

i ) · enclature follows Bo hey (1964) 



Table 6. Veu.atation on Fertile Alluvial Deposits 

Ground cover ''l}'O<>dy cover 

No 1. old % bare 
Transect stations cultivation ground 

·~ grass + ~ forbs + r total 1-. Diospyros r- Thorn 
canopy- canopy guiloensis scrub _,. 

1. 100 0 9:) . 0 43.0 1S.G 61.0 45. C 27.C 
,. 

2. 500 26 92. 9 )8 .. 2 9. 8 45.0 4.6 39. 8 

J. l (,IQ 0 9'<J . C 34.0 lC . C 3)~C 
.. c .. o 64.C 

.. 

- . 

Thorn scrub i .n this araa consisted mostly of 1\cad.a spp. , especially A. tortili5 (hetracantha), 
with some Dichrosta.sWs cinerea (glome.rata) · 

-

': other % total 
SPJ: • l 

I 

4.0 64.0 

" r o. ,._ 48,C 

18.C 78 .. c '" I 
1 
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it suppres 'eS ass gro !his was orne out b the impr oved 

grass cover observed in bush clearin:;s . For example, at the 

height of the gr~ing season there was 4 \l;1 grass and grass canopy 

averaging 20 inche in height in a clearingj compared with 19%, 

averaging six inch s, in uncleared mopa.'le vel 20 yard away. 

lhe significant improvement in the _):'a&s cover (standard error 

difference of proportion 0. 0644, :l"'O• v\)1) was accanpanied by 

an ncrease in other .roody species at the expense of rnopane, and 

this probably favoured browsing anJ grazing an:i.mals . 

c. Scrub Thickets 

There were patches of dense scrub catter d tl~ough 

mi.) pane veld, most of which were dcmi.n.lted by jesse, t.:ombretlln 

+acagnoides, which s~ldom exc eded 15ft, ot ~nmiplor· spp. 

or termi.n lia pruni.oides, which were all trees about 30 ft . 'lll . 

1hickets in the lt'.iati basin contained most of the species 

characteristic of open savannah, while i disturb d areasu they 

\".rere mostly ,\cacia spp . and Dicllt'O tach .ts cinerea . 

Tirl.ckets provided good c ver and oftoo contain d 

palatable browse plants , but the ground cover was negligible . 

D. Mixed iivodl nd 

}~kedly deciduous woodland containing many differ ent 

species occurred in rocky areas , es c lly on the ridge forming 

much of the Lake shore. Conspicu us trees were: Sclerocarya 

caffra, . cia acuminata, Strychn..,.2!. spp o, Canbretum spp ., C . phora 

quinguel oba and baobabs . lhis vegetation had more 

t was r latively ur.U 

portant in de present 

E. Open Savannah 

Tl e commonest of the small ·trees in open avann h are 

listed in Table 7. ; osmos kirl£1:\_ pre ooti.nated in s~ 

whil elsewhere re~}i randi~ ar~ ~~bret pi cula _.! were 

c on. The greatest mixture of sp cia occurr d l ong 

many \vater courses draini thi s und lating country. .\nd.ropogon 

g yanus and Loudetia flavida wer e vid spre d ~ng the tall r ank 

per nnial grasses which grew in most areas ~ 

f . Vegetation of main study area 

'!tie areas i n which mo t field -..1ork took place wer e 11 

c - acterised by mopane veld . There was < n inttu on f t he pen 

savannah element associated with it in the Nyarnuni. l ver ' ea on 

the w st bank of the Ulllli . ti '\i v 'E' I) where 1 trees and tu be 

and tall per ennial grasses were more abundan than usual . Tbe 

mo ne in the tllmi east ar el pe 

with scat tered p tthr3S of jesse o 

e map I on Island 17, whose vegetation is s own in f i re 10. 

-~----'----------------~ 



nable 7. 

Important T.reea in Open Scrub Savannah 

Species 

Olospxros Jd.rld.i 
Terminalia randii 

l'. brachrst....a 

T, stuhlp!annU 

C(!Jllretu! ap1Q!l!U. 
\ ' c. ghasalense ( turnif olia) · 

c. imberbe 

Acaeia nimscms 

A, tortilis (heteracantha ) 

fillosti@ thonninrJj. 

Kirlda acuadnata 

Sclerocarxa ca(fra 

9-lphora app. 

Croton •P 
Colophospermua mopape 

Tamaripdua indJ.ca 
' -

lli plod!Yncbua condrlocar~ 
(losaaaJlicenij) 

) 

!>terocarpus b$tpanni 
HYpbaene crini ta 

Status 

Very CCIIIDOil 

carmon 
· Loca~y cammon 
v.-y cc:maon 
Local] y CCIIIIIOil 

C..on along 80IIle water courses 

scattered along water courses 

Locally caamoa 

Scattered along water course• 

Scattered scae distance fr• 
water course~. 

Scattered SOM distance frclll 
water courses 

~deapread re)4ti vely sparse 

Scattered al~ ·water courses 

Lbd.ted diatributloa 

LOcally tCIIIDOil 

Sc&tt...a near water course• 
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was drawn at the end of June, 1960, by packing off key distances 

and estimating others in relation to thesea By this time » t e 

island had a somewhat different shape fram that shown in Figure 7, 

taken from the 1 , 500 fto contour on 1·ederal Survey maps ,. Topo-

graphy and past human disturbance, associated with a light shifting 

agriculture, were the chief causes for the greater complexity of 

the vegetation on the island. There were a munber of marula 

trees, S£lerocaoa. caff:a:,a, Kirkia acuminata and .Lopchocarpys 

caprissa trees on outcrops, and Holmskioldia fQj.ness;en§ with sane 

llichrotgchn ciner a 11 Ter;udnali .. hras:hy§tEp'!!Qla and ~ombJ'etum 

apiculatum thickets mark d old patches of cultivation. 

Most of the island had had an annual grass cover, but. 

neither these nor the scattered perennials associated with 

·r~ brachystemna or q. apiculatum could be identified in june 1960 

because of trampling by the concentration of game on the island. 
0 ortions of the island, not sulmerg by arly 1961, supported the 

annual Digitalia sp. 
p 

~~st of the Bwni west area had been bush cleared but 
had consisted chiefly of mopane veld with patches of jesse. 
Thickets of T. prunioides and Cgmmi.phora spp . were fairly numerous 

along the Uumi river and Islands 201 and 210 consisted of a ridge, 

where there \-vere other speci s, including Cornbretwp imberbe, c. aPi;~u­

latum, Kirkif acuminata, T. J!:Utlioid~§· Ctlllmiphora spp. and fair 

amounts of j sse , associated with the mopane. Perennial grasses 

were only plentiful on Island 201 arad in parts of the clearing. 

In the region ot Island 7, there was typical open 

savannah dominated by ienninalia tandii, and the uncleared crest 

of Bumi Island l d savannah woodland similar to that found on 

rocky areas . 

5. MAMALI AN FAUNA 

Concentration of gam in the Central Zambezi Valley 

t t racted hunters since before Rhodesia was colonised in 1890 

(1:;ale, 1960)11 but it was not until .. Rescue (per tions start d 

on the Lake .in December 1958, that there was any sort. of survey of 

the l-tammalian fauna . !Woo then ~ ~ :escue dealt mainly with lar 

mammals, so that much work remains to be done ~n the smaller s es. · 

Table 8 lists th mammals so far recorded from tbe area. fenar s 

on di tribution a1·e general and ab,utdance is indlccolted by 11rare", 
''comruon•1 or "abundant", as judged against nearby areas . The 

scientific namenclature and arrant,rc.me.nt follOl-:s Ellerman !£. ~ (1953 }., 

unless otherwise stated, but c01'11110n names are those in general use 

in Rhodesia . Remarks on distribution in Zambian waters are based 

on records kindly supplied by Mr. ¥. r·. H • .'\llSell . 
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Table S. 

·n Nama 

~hart-snouted Elephant Shrew 

Four-toed Elephant Shrew 

Night-ape 

Bush Bab 

Vervct !<Zonkey 

Baboon 

Pangolin 

Side-striped Jackal 

Honey Badger 

Genet cat 
Large Grey I·'Iongoose 

Slender Hongoose 

Dwarf !4ongoose 

t·~hi te-tt.J.iled t-iongoose 

Selous Hongooa 
#Olf 

Spotted. Hyaena 

Wild Cat 

Scrval 

CaracaJ. 

Leopard 

Lion 

Elephant 
Dassies 
Dlaek Rhinoceros 

Zebra 

Bush Pi 

\'!art Hog 

Hippopotamus 

Duilcero 

Grysbuck 

Klipspringe 
Uatemuck 

Impala 

A Systema.tie :List of Uo..·n:'!lalS ltecOtC$d 

tro~ the Kariba Basin 

Scientific N, 

El&ElJa.ntul.-u"s brachzth.vnchus A. Smith 

Petrodroans tetra.d.aetylus Peters 

GalaP,O seneg&:lensis E. Geoffroy 

G. ere.saicauda.tus E. Geoffroy 

C~rc:opith&cus aothim ...._ Linn 

Canis adu•tus Sumeva.ll 

4tcaon pietus 

1"Tellivora C&J!nsis Sch:teber 

Genetta sp. (?all !isr~ Sc."treber) 

Hewstes 1chnerum~n Linn 

H. sansu-ineus .RUppell 

Helogale P!rYUl~ Sundevall 

lchneum1a a.lbicauda G. Cuvier 

Paracynictis selousi de Winton 
Protelea cristatus Sparrman 

Crocuta eroeuta. Enclebe. 

Felis liby~a Forster 
F. aorval Schrober 
F • . earac&l Sehrebe:r 

Panthera P!rdus Linn 
P. leo Linn 

.as 

~onta a.fricana Blumenbaen 

!L~ndroS,vra:x brueai Gray 

Diceros bieornie Linn 

!fauus burehelli Gray 

Pota.!Icehoerus 29rcus Linn 

fh.acochoerus aet.hioEieus Pallas 

H1PJ!OJ?2ta:nus a.'IlEhibiu! Linn 

Sylvicapra e:iffi~ Linn 

.ph1ce.rus sharP!i Thomas 
Oreotragus oreot.ra@s ZllW.nermann 

Kobus elUPSiJ?rY!!lm!S Ogilby 

Aewceros tnelam;pus Liehtenstoin 

Abundance 

? 

c 
R 

c 
A 

R 

R 

? 

? 

R 

c 
1 

R 

? 

R 

? 

? 

c 
c 
? 

R 

c 
c 
c 
A 

A 

c 

c 

? 

c 
A 

c 
A 

c 
c 
A 

Remrks on 
Distribution 

Kariba. .. Umniati R. , 
Binea, Seb\lngwe r.. 
Kariba Area, Zambia. 

Throughout E of 5e 

n caught-

,) .... 
• also known 

from Za~ian waters. 
Throughout 

Throu.sbou: 
Bum1/Umniati areas on 
both eides of Za1lbezi 

Bun R. a."ld Binga 

O~e pack recorded SuWMa! 
(Re~cue Reports) 

Bum! ,R. ani Supaka:ru.=a area 
ani Za~ian waters in this 

rea. 

~.Umniati Easin' {Smither, 
ers. c:o:trm.) 
Kaneh~41ssion area and 
oppoai tt: ~ebungwe estuary-. 

Umniat1/Zall.bez1 oo~luence. 
Sinazongwo, Za."nbia. 

Zambia, opp • . Bumi R. also 
Rhod. Island. no locality 
reco%\ied .. 
Bin~ta/SebungWe R. a 
Bumi R. Sinazongwe (Aneell 1964 

Throughout 

'I'hrou~out 

Bumi R. 
Kota Kota area, 'Zambia 

throughout 
Throughout E of !-':&sumo J .• 

Throughout 

Throughout 
Throughout 

Umniati Rs. 

Between Sengwa an(j Umniati 
Sinazon~ Area. Zambia.. 

Throughout 

Throughout E:, of I•1asumo R .. 

'lbroughout 

Throughout 

Throughout 

Throughout 

Throughout E. of tJfaeumo R. 

Throughout, raro in 



Table S. conti.mled 

---------------------------------------------------------------------------

Roan 

Sable 

Buebbuok 

Kudu 

Eland 

B\l!tal.o 

Hare 

Porcupine 

canef~ 

Bush :~~quirrel 

Spri.ftg !iare 

Common N._ 

Red Je).d Hat 

Marll.qua Rock Rat 

Mul\1almlate Rat 

~Mou·• 
Singls-atriped Rat 

SJln.r Mouse 

PcMehe<i Rat 

Gnater Gerbil 

SoS..Uf'ic Name 

H1PP\rae• !Q!!inus Deemanat 

H. pY!r Harris 

'fl!l!l&phu! script\?:! Pal.l.u 

T. atrepsiceros Pallas 
Taurotragus om Pallu 

Smceru.s cattsr Spaft'Un 

LeP:'f ap. 
!fl!trix ar~caeauatralla Peters 

t!!n'O!O!la rsw:l.llderi!F! T...s..k 

fU'&Xerua cef!pi A. 3Jilth 

Pedetu caf!na1a Forner 

Aeth5!\f• eh;rza~~lus1 ) de 'rlin\OD 

A.. ~,neia A. Smith 

PJ!!!lYe11 naWeneis A. Sm1th 

MWI Dd.Duto!des A. Slld.th 

!-emtUIC!J!l! p=illlda ThOIU&I 

!c9!f! aptnos1ss!!!f1ii) Pet.rl 

Saqwatoaa c~• Peters 
Tat.., leucosa!\er Paten 

1) AnMll (1964) 

11) Davia (In preu) 

111) Maeeter e\ &1 (1964.) --
* Ver;1 abtmdaftt clurJ.ll& rodent "eruptloa", lld.4 19'9 

A • abundant. 
c • I!Ofti!BnR 

R • rare 

? • statu not. detel'ldned 

Abvadance 

R 

c 
c 
c. 
c 
A 

c 
c 
T 

A 

R 

R 

A. 

A 

' A 

c 
c 
A. 

p.. 2. 

Remark:e on 
Dietribution 

Dumi/Umniati areae Rbod .. iaa 
10 miles 'fi. K&ri.ba Zcmgwe R. 
area Z&albi&. 

Thl'oughout E. or Maaumo a. 
Throughout 

~ 
Chete to U:lniati R. 

Throughout E. or MaiNM R. 

'l'hr<Nghout 

cnete to l.lllllliat.i i. 

K.ariba/Ulllli&ti areaa 
Throuahout 
Maeumo R. and Bt.raaa area 

Throughout 

Kviba area 
Th!"O\l&hout, upeeiall)r Mttled 
&I'M& 

Bin&&, Kariba 

* Bin&& area 
Karib& 

Blnp 

'l'hroua,hout* 
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1 
·1 are numerous in the area, there 

,\l though • r ge maram s 
. b . oo areas such as the Luangwa 

are fewer species than l.n ne.tr Y g:.u . 

d 
. ki' ':··u· on 1 Park . Child and '.avory (19b4) h<.we v llev an \\an e ·"• . 

~ed on specie~ on the hhode5ian plateau which do not ext01\d 
remar i o far confin.ned 
into the Zambezi Valley and ther are no spec es s 

t.l plat - u, 
l

n the Centr al Hegion which do not extend on to le 
l ri a Ba in. 

llabi tats in the Luangwa Valley are ·i.mil. r t o t le , 

1 
neries found in the former and abs nt from the 

but there are t li'ee s r ... 

latter . These are Jiraffc , Giraffa camelopardalis, Lim1 nd 

\\ildebeest , eonnochaetes taurinus , LUrch 11, with relic populations 

h 1..u a ( S
ell 1960a) and 1\lku, ·ow var oni , U.vingstone, 

in t e angw: ' 
which do not reach 8 far south the bezi/l.uangwa confluence . 

It is also interesting that Otters, particularly Aonyx c pensis 

, hi h e not been recorded alo g either tl~ Central ~nbezi or ::sc nz, av 
luang\ia river., although they are known from tribut ries of t e 

.Luangwa .. Ansell, pers . comm. ) and are c on above the Victoria 

Falls . 

If, as may be expected from their pre ence in djoining 

areas, cheetah, Acinon:vx jubatus Schreber, occur in the Central 

Zambezi valley, there are 28 species of ls, jackal-sized or 

big_ er. Jhis compares with 32 pecies in the luangwa Valley 

( 
1
\nsell, oers . £2!!!!!!.), and 35 species in the ankie Mtional Park. 

lhe following res:narks on distribution and density of game 

in the Central Zambezi V lley apply m:U.nly to Hhodesian portions of 

the valley flooded by Lake Kariha, cJ.S conditions in · · 1bia were 

different . 

Game was generally scarce in the densley populated 

meander zone bel the Binga escarpment where the river wound 

through a flat fertile alluvial plain ~ up to five mi+e wide, before 

curving eastwards towards the mouth of the Nasum I ·ver. Came be­

carue more plentiful between this rlver and the wend river and was 
most concentrated east of this. 

.\nt ar, shuck, l3ushbuck nd Kudu occurred along the 

whole length of the valley, but were relatively scarce in the 

ander zone. Elephant were wide pread and numerous , although t ey 

were rarely found on alluvium near nga before the beginning of 

1960, but then became as comnon here els !I .ere. ·boon and 

Klipspringer had a fairly even distribution, but Pd.p o and IA.tike_r 

were most common in the meander zone, w ere the latter were plenti-

ful. Hyaena , Leopard and Bushpig we:re also widespre d, but t eir 

secretive habits made it difficult to judge relative densitius . 

Dnpala and Buffalo bee numerous e at of the Mwenda 

ver, especially between t 1e Sibilobilo and Unniati rivers . '!hey 

extended as far ~est a the asumo river, whic formed a fairly 

abrupt limit to their range . The o ly signs of either species 

in the meander zone were the spoor of two Impal , found on one 
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' o~casion. 1be distribution of lilU"'t ~ and WAterbuck alao 

followed this pattern. 

Eland and :U.on were ~·· noted west of Cbete, although 
there were sporadic reports of Uon, US\ially from some 418tance . 

away fJ'Cilt the Zambe1i, from Cbete ""to kariba, where they occasion­

ally wandered wcugh the township. t~o only -occurred between 

the )Ven4a and the Uani.ati ri..,e.-a an41 . like U.on, became more 
nuaeroua away from the zamben. Roan were limited t.O the area 

between the Umliati and a.ami rivers, zebra spread as far aa the 
Sibilobilo and sable Antelope as far wat as the ·west bank of the. 

sengwa. 

'lhe correlaUem of theae distribution patterns with 

l'l1man settlement are discussed below and at creater length, by 

epeci~s, be~ng on p .. "3s .. 

6. 1f1E NATIVE INHABITANTS, 

'!he majority of the ·_native ptople belonged. to the !bnga 

trib•, whose distribution in the·· valley vas lal-gely dependent on 
fertile ·alluvium and is ahovn in f1.g. ll; compiled from tho best 

available census (Scudd_., 19621 Depc. reports). They bad a 

subsistence econany baaed on agriculture and supplemented by. 

hunting and gathering. 'lbeDBjcrity were casual 11'ul'lters ~ 

trappers, but many villages. had a flltl sped.alists, who were known 

to kill moat species •. including l*lffalo and Rhino, b.at it is 

doubtful vhet;ber they hunted many Elephant. 
. . 

fbnting probably bad little effect on lar~ manmal 

populations away from densely settled ar•• and was probably 

less _significant than changes in the babitat1 resulting from 

an expanding population retaining prim1t1Ye agricultural methods. 

Declining conservation •alues were tharaeterlaed by a decline 

in perennial grasses and acrub encroaclaent. \\ben the Tonga 

were evacuated frCJn the lake tbsin in 1957/58 (Nesbam, 19_60) 

'perennial grassea colonised the cul.Uvatlona they ~eft, and 

scrub in old. abandoned lands bee-. very dense in tbe absence 
. . 

of goat~ which bad maintained • clear browse line. 

the dense settleaent 1n the Mander sone probably 

accounted. for the· paucity of gau there, aa tlta"e are heavy 

cOncentrations of large mammals· on aJ.mllar alluviUJil below 

M'ariba and in the Luangwa Valley I W(4"8 there is also an inYerae 

:correlation between_ the abundance of ganie and the density of luDaD 

settlement. ltere human aettl•nt is not aa dense as it was 
along the Z.ben, although tbla is offset to some extent by 

many tribeamen possessing tiraanalt and in the l.uangwa, bunting 
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is probably more signifi'-... .,t over larger areas than it had been 

along the southern bank of the zambezi, where there were very . 
few fireanns, Further, th.~ trend tcwarda greater linimal density 

down the ·Central Zambezi Valley was relaied to dims.nish1ilg human 

densitiea and consequently to pronresaively less disruption· of 

the habitat. . Five species did not obey the general trend. 'lhe 

rocky habitat of Kllpsprlnger vaa useless for cultivation and 

offered itself reasonable protect1an from the regular early 

burnl.ng poUcy of the Tonga, which, aa \bat (1958) warns, is 

detrimental to the veld in 'low ralnfall areas. Further, these 

areas were not aa heavily usea by c1cmestic stock. IU.ppo fed 

extensively from river bank cultivattona, vbt.le ~kcr are well 

known to favour inte.nsi vely farmed areas allowed to go fallov, 

and Ibboons are ccmnon i!l·~y agricultural areas in Rhodesia. 

It has been noted that Elephant increased in these areas in 1960, 

after the evacuation ~ the Tonga, 

1\lthcugb hunting probably had a·l1mlted effect on tho 

distribution aud abundance of moat species, it did explain the 

distribution of ~no· (rtoth and CbUd; ~ prens). This species 

is easily eli.m1nated by hunting due to the lov replscenent rate, . . . ... . 

resulting from long ges~tioi;l and growth periods and heavy 

natural juvenile mo~ ty, 1hey were absent fran the .Lake 

area west Qf the rve_nda, where bnmacs .became more numerous, and 

along the Zamben, where they vere easUr. accessible to huntera 
• • I ~ r 

frcm Zambia. Ro~ and Child attribute tho lack of Rhino east of 

the Umniati to past TB~tse Fl7 OOntrol_HUnting operati~ns. . . 

7. . TSETSE CONTROL HUNnNG . _ ... 

'Oietse Control lhnting in the eastern half of the Unniati 

basin betw!ien 1946 and 1956 (Lovemare, ~· S2!!!!) almost 

certainly affected Rhino,. but it la difficult to·assess the 

effects on ·other large m.1mnnl. populatl.ons. · Riney (1963) baa 
., - ~ - ' ., " 

shown how t~e cessation of J:amting can cause pop.ll.ations to increase 

rapidly; and this may even take place during the operation if the 

Tsetse hunting -is not sufficient to arrest an increase in popu-
- • ... • I .. 

lations alr~y under ~Y for other r~sOn.a, such as may be 

associated with c~~es _in the environment, or because shooting 

itself stimulates. Jrl.gher productivity (ltlney, Ms.) Child and . . 
Wilson (19641;>·) have demonstrated that the increase may contirue 

. . ...... ., 

in a Duiker population for at least 28 months after shooting stops. 

Some knowledge of the history of the pop!lations affected 

by nsetse Shooting wuld therefore be needed to gauge ita effect. 
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1he third factor whicb •Y haw affectecl gAUDe clistri­

butiOn vas the clearin& of fut..-e fishing srouata. Trees sub­

•rged by the lake were expected to take a long time to decay ao 

that all woody Yegetatic and, i.ncidentall7, moat other vegetation, 

waa ·cleved frGa 2501 000 acrea ill anaa &elected for fishing. lhla 

took two years, bat at any given ~ocallt:r operat1ona usually lasted 

about a weeh and involwd heaYy ~machinery, ganga of 

ax.u aiad fire. Plate 2 and Table 9 illustrate the effects of 

clearing in well 4enloped llOpaDI velcl. 

Moat large me...,.li aycd. .... the di.aturbaace and Iwpala, 

ll.liker and llepbant returned to cleariDga tan=diatel:r operationa 

bad ceased. ca. J)dk• allowed a bullcloser to paaa within 4u 

yards. of it several t.laea, before bolting fr• an 11alaml' of 

aurri'fing trees, leaa than 30 yaNa in cli...V. 

The re&rowth of wgetatlaD in. ;clearin&a vaa rapid 

(Tat·le 10). Aa noted (p.a.l )1 craa8ea ,_more Yigoraualy 

. than in uDclearecl ilJ"e&8, alli. the pi'Opll"tlon of aopaoe in the 

woody 'fegetatlon .·dec:U~, vtaile PS''· app., . Qg!ll!=ttup apisulat• · "' 

jHse, C, elaeap!icl!a, · Tej.d.R!HJa hrpbpSep and ArM;a app~, 

increaaed. · .MimJ Of these crew te siX f"t or -... in tbree 

·•easona, whereas mopane . 1el~ca gow .llalt thia hlight • 

. the followin& gaM waa recoNaclin clearlncS near Binp 

vi thin six lllOiltha a Elephant, Dut,ker • ludu, Kll.peprinpr, Impala~ . . ~ .. 

Baboon, . Antbear and tllppo. tt.y UJOatly l"elllli...a Deal' the edpa, 

but £lepbant1. l:llppo and l\alkar fed. tut · in ~he OPID• Table 11 

gina an indication of the species and tbl1r abuDdance in clearinp 

bltveen tbe Mlenda and ·tlllln1at1 ri_.. vithl.a a year. It has belll1 
.•• < 

suggested that saae apeciea becaDI -... ru.rcua in clearinJa, but . . 
there ia no evidence in .Uppart Ot this aild 1 t appearecl that buah 

clearing had Uttle effect .. on the 411atrilution· of gue and althea gb 

the bi'-.au en . Ukubula Ialaud~ wtlich fONM in a clearing, vaa not 

detenainetd ~atflJ, C.naa., oa thla 'lalaad lad.i~tecl an an.t.aal 
' . ' ; 

density of the . ..- onler here at oa un.l.-.4 iSland: 17. · 

Altkauch c..._.. .aaaociatee ws.• the encuation of the 

. lbnga Md ·bush cleariiJ& c:CIIiapletelt' altered the ec;olQ8Y ot the :.-ea, 

the potenti~ Peri~ f~r o_baenatloa ~ the effecta ot tbeae 

c~gea on aniMla w . l.bd.'ted by : tbe rlain& wa•• • of . the ~· 
Lake. Tbe .... t i~t!Dc op~tle• for the:atudy of ans..l · 

behaviour and •. ~l~omaiint · "lthloU.W.pa, and . the 110at 
. . -;,~+ >·. .: -. . ~ - : : .. . j 

profouncl ad lasting ·~ea in tbit ·eco-BJa~ follGWell tbe '1teacly 

rise in the ltY•~ of t~ Lake. ·. 
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Plate 2. 

.· ·~ , 
•• j 
•t , _., . 

Sbowa the edge of a bush cleari.D& in well deYelop!Cl 
pane .e~d. Note . tbe removal of all lesser 

ftgetation. 
(Photo: \J. Child). 



Table 9. 

Effectiveness of Bush Clearing in Mopane Veld 

Illustrating the Fadieal Changes Wrought in 

the Habi. tat within about 

--------~--------------------------------------·----------------~~-----------
!ra~~ect No. of Un­

cleared 
eared % grass + % woody % litter 

No. points 

I 

I I 

I II 

IV 

v 

on 
trans­
ect. 

262 

600 

100 

100 

100 

X 

X 

X 

X 

X 

_ ass cover 
canopy 

35. 5 

21. 

u 

0 

1. 0 

4 0. 8 

38.3 

0· 

0 

1. 0 

44 . 3 

3b ~ v 

8. 

9 . 0 

11. u 

--------------------------------.-------~----~--------------------------~----------~----------~~ 

·•-te the removal of most grass with the woody canopy. ·· 

Little natural litter survived in clearings where it consisted 
mainly of ash and chips from felled timber . 



Transect 

1. 

2. 

). 

4. 

;. 

6. 

.., 
t • 

8. 

9. 

10 . 

11. 

12. 

13. 

14. 

15. 

16. 

" 

Table l.C. 

No. of 
r'o:l..nts 

100 

lOO 

100 

100 

100 

200 

200 

100 

100 

50 

100 

100 

lOO 

100 

100 

100 

Season 

gro-vdng 

dry 

dry 

dry 

dry 

dry 

dry 

dry 

dry 

growing 

growing 

groWing 

growing 

growing 

grOtR'ill8 

gro'.dng 

Interval 
since 
clearing 

5 mths 

l2 mtha 

l2 l!lthS 

.12 mtha 

12 mths 

12 mths 

12 mths 

12 mths 

1.2 mths 

l2 oths 

12 mths 

12 mtha 

12 mtha 

2i yrs 

2i yrs 

2~ yre 

Regeneration of Vegetation 1n Bush Cleared Areas 

% Bar-0 
,grouni 

S6 

97 

97 

92 

94 

98 

99.5 

92 

94 

94 

91 

96 

sa 

97 

98 

9? 

% Litt1.lr 

12 

3 

lA. 

22 

10 

8.$ 

.. 

.L. 

22 

10 

22 

3 

10 

.3 

21 

2J) 

46 

%Grass 

12 

3 

2 

6 

ll 

. 2 

0 

6 

11 

6 

6 

4 

a 

0 

l 

3 

% Grass 
ea. now 

29 

3 

7 

19 

a 

3.5 

(; . ') 

J.9 

G 

6 

4 

10 

49 

1 

16 

15 

% \•toody 
canopy 

0 

3 

4 

2 ' 

2 

4. 5 

0 

2 

2 

4 

9 

.3 

2 

.32 

15 

J9 

I"!ax.Ht. 
woody 
canopy 

-
3.0 ft 

2.5 

).0 

3.0 

6.0 

-
J.O 

.3.0 

2.0 

?.0 

7.0 

7.0 

9.0 

10.0 
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?1opan3 v<#ld 

Infertile al1uvi\lnl with 
mopane. 

!nrcrt.ile Glluviu:n 
mixed specie 

A.s last, but soil more 
fertil.l 

As No. 4. but burnt 
over 

Fertile e.l.luvium with 

Dmill ... graded alluvium-
oitd cultivation 

Da.m-graded alluviul!l 

Fertile alluviwn bumt 
over old cultivation 

Fertile .alluvium 'with 
·'caci 

Fertile alluvium with 
caci 

Fertile alluvium with 
Aeaei 

Fertil.e alluvium -with 
A<::ad.a 

Hopano with H. apinosc~ms. 
he<lv1l:' over-populat 
with game 

A• laet, but jeaso With 
themopane 



Table_2d. 

G e Recorded in C ri s 
':'it .:tn Cne Year. 

Ba' oon - eo.urn n along edge, one troop of 3C out · in clearine, 

t"'.:> miles fro t ss. 

Antb a - eo:r~"ll n . 

B e .ant - gr oupe up 19 ~OJ o .• 

Phlno - severa a ons:r ed e , i?N"o out in clearin • 

Zebra - three h3rds of four, five and ei·:rht . 

·. ~art Hog - eommor1 . 

Hip - co~ on. 

Duikcr - co·nacn. 

Gryabuck - und t ermin :i . 

- com.1 on in herds of up to 19. 

Iltp;:J.a - m.t.11erou , some herds of over lC ' . 

Roan - one herd of six . 

Sa.bl - individuals a.rrl ~11 groups eo,nmon. 

Bu~hbuck ~ und t rmined. 

Kudu 

Bufr aJ.o - thr e h r ds o over lCC and •. ny smaller group • 
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TilE FIWNO OF LAKG Kl\tUBA 

the dam _wall at Kariba vas closed on 2 necember, 1958, 

when the level in the Zambezi was 1,283.() feet above sea level. 

At ·'first the level rose rapidly, but then slowed . down as the 

lake began to spread out, and it was not until May, 1963, that 

it reached its full capacity (Fig.l2 ). The uneven rate at 

which the water level r.ose was an important factor in the present 

study. It resulted in a number of islands forming rapidly and 

then not submerging while the lake level \t:as almost static. 

1. ISL \ND f0f-11ATION 

Cbangea in terrestrial habitats wre mostly along the 

shore where many islands formed, particularly near river mouths. 

Sane of these islands persisted for over a year 1 b.tt most dis-· 

appeared sooner. OVer 500 formed when high ground on a 

peninsula was _separated fran the amdnland by lower ground., . . 
which flooded first. Big islands• Uke Island 17 {Fig. 7), 

fonned as water backed up diverging water courses, and most of 

these subdivided- before iubmergi.ng. 

2. CH.\N<m§.IN THE VEGEIA!lON 

Changei in the VegetatiOn along the Lake shore fell. 

into three categories s _ 

A. Partially submer&!d ,yegtatign 

~ ilnportanee of the fri.nge of partially subnerged 

vegetation depended upon its resrmnee to fiooding. Effects 

varied between species and individuals in the ·same area, so that 

the following is necessarily a generalisation. Forbs and 

grasses, excepting reeds, (Pprarmttes sp), died _within about 

two weeks. Woody plants 1 however, survived longer artd. 1 t was 

here that there was the greatest individual variation. Generally 
the_ following were the maxiiwm periods tbat plants survived in 

water:· .~cacia app; (excluding A, albida) and ll1s:hrostachu 

cinerea under foul' months, ,\dans~a digUaJ!. Tamariodus indica. 

Colophosf!enmmt, rnoptn!, 'lriplottg.ton zambeY,K}ls, Ieml!¥1a spp, 

£2mbretum spp, Ficus spp, fi2lmsldo\cD;a epines£ens, !,'hrllogeit~ 

discolor, wnch~arw$ ca5!!ssa, and t\SanZa garckean.2 mostly died 

in six to eight months, although exceptional ;\. diQ.tata, c. mopar1e 

and L. caP!s~ Uved for 12; ·'S~s;ia albisJa, plcsmos, mespili!of!!!\s, 

f\irlda acumina.ta usually died within 12 rrronths, although a few 

A. a.lbida and K. acumi.nata lived longer 1 and aanie m,.ospn:os 

mespillformis and Gar<:inia livingsj:;oqei live4 in water at lllnga 

for over 14 months. It was ,noticeable that at Blnga most 

D. ,mespilifOJ'!DiJ.• Ficus sp. and ,\. garekeana died at about the 
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same tiJne and iumediately after fruiting. 

Most species standing in water c:•• into leaf and/or 

remained in leaf until they died.. lhere were 1 however, three 

exceptions which shed their leaves as usual. 'Ihese were !h. 
di&itata, K, ac::UJ!linata and Sterculia caaingtlo)?a. This pbenQllenon 

of ·deciduous trees remaining in leaf also occurred in the soak zone. 

B. Soak Zone 

'Dle aoak sone, aa used in the present study, refers to 

a band 0 to 500 yards wide into vkic::h JDOisture penaeated, causing 

the vegetation to flush. It mer&ed with partially submerged 

vegetation and was not important durin& the wet season when the 

surrounding vegetation was green. It did not have tlJDe to develop 

when the lake was rising rapidly, b.&t froa june to November it 

provided an unseasonable belt of green vesetation. 

Four bands could be diat.lbiUlsbed in the soak aone and 

probably reflect the depths of roo-ting syatala. 1he surface waa 

moist near the water 111 edge and grasHa and forl>s &rfltl out of 

season, althouch woody scrub such aa J!p!.l! app, and Dlc::h[oatacm 

sinerea ahowed signa of distress, much aa though standing in water. 

In the second band 1 the soil was clrl• and favourecl the woody 

plants aore 1 although grasses did not do as well. In the third 

~one woody species and forbs were green but grasses were not, 

whl.le in the fourth band only woody plants benefitted. 

In tbe best developed aoak aonea near Binga in 1959, 

grasses and forbs fiowere4 by the first wek 1Jl October, two to 

three months early, arxl had ahed their aeeda by December. Tht.a 

green vegetation attracted birds and grasing maaala such aa 

I-D.ppo. Befere it fluabed, spoor and droppings of two herds of 

Hippo kept unler observation, were cCIIIIIlOII half a llile fi'OIIl the 

Lake, blt thereafter they seldCIIIl _..... JDOre than 200 yards frCIIIl 

the shore. The grassea were beaYily gaaed and tr•pled and in 

two areas spoor coTered 52 and 39.7% o£ the palnts on step-point 

transects. Other species whoae spoor vaa dense in the soak 

zone were Kudu, Sable, and. Water'buck and, en overpopulated 

islands it vas very heavily used. fa many ialanda it resulted 

in the trees r.-atning in leaf thl'eughout the year. 

1.be soak aone vaa best developed on fertile alluvi&D 

in 1959, and waa less iaportant ill substqueat J'8&rs when the Lake 

shore waa along leas fertile soils. It is therefore considered 

unlikely that it will give rise to extensive riparian vegetation 

as, in many areas, the shore is against reeky hillsides. 
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C. Floating oo~a~c, Vegetation 

Large carpets of floating aquatic vegetation (Plate 3) 

developed in sbel.tered parts of the Lake west of tl}e Umiati 

river. It waa dominated by the fern Salv,inla ~uriculata, a 

native of SOuth and central r"cnerica, vhicb entered the Lake in 

early 1959. By j.tly there were large accunulations near Chete 

and in ,\pril, 19601 Schelpe "(1961) estimated it covered 75 square 

miles. 1.be rate of spread appeared to slow down in 19&1 and 

1962, h~rever,. due to increased wave action as the Lake grew and 

spread into bush clearings, where there were no trees to protect 
the fern. 

D. Effect on Animals· 

jackson (1960) described the rapid build up of aquatic 

organisms. Insects ~came· very .cbundant along tl1e shore, · 

especially in the soak zone and many partially tml:aerged trees 

were festooned w1 th spider web while spiders were also nry 

co~spieuous in fl~ting vegetation. 

·•pbibians were locally abundant in .$Om~ soak zones, 

but most reptiles were affected .aover,ely as their habitat sub­

merged. As FitsSimons (1962) notes most snakes can swim well, 

as can most lizards, .-mt bot.h groups became mar~oned on islands 

. or 1n trees where they f~ll easy prey to birds. t:ven Crocodiles 

were not numerous and to contact seven along 40 miles of shore 

was remarkable. Low rtumbers were partially at~ibutable to 

commereial bunting before the Lake formed, but then they became 
' . 

·spread out along t;he greatly extended shore; although t~re was 

a tend9ncy to gather near river InOUths. Many of the sand banks 

esse~tial to breeding wore subaerged and eggs were found exposed 

on 'wd banks. lhla, although CrOcodiles were found feeding on 

ca.-rion on the las't p9rtlons of several i~nds to ~bmerge, 

numbers are expected to remcdn low for SQIPe years. 

Leguaans, Varanus spp. , were coanon, especi&lly 

V, nilotieua, among partially -subraerged trees and· fed extensively 

in shallow water. Tortoises, particularly the Leopard 'fortoise, 

Q!oehelone ·.pardalls. often became llliU"OOD!L'd ~n ,J.slan(la where, many 
. !fU.St. have drowned, even ·thougb their b.loyancy allowed them to 

·swim br paddl;lns their legs. . A tortoise was once recorded 

eating Salvinia. 

th~ behaviour of birds during the fo~tion ot Lake 
Kariba is to be·'discussed.more fully elsewhere, \'nt generally 

'they fell into two important classes. ~strial species 

disappeared or bee•e concentrated on islands· as their b.abi tat 

sutmerged. 1he high numbera found on islands were due to this . ' . 
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' • ' ! 
and to species which vlsite-.i the i:;:laruls to feed. the fo~, 

which .included Swainson's rrancQlin, lTa~P,l!gas swainsoni, 
crested Cuineafcr..rl# Qattera edouarcJ1J Helmeted- Cbineafowl, 

l'Wdda mitrata and Blue \\·axbill,· praeg!nthus ant:ol~nsis,, eventually 

became lin:d.ted to trees in the W'u~er as islands subnerged nnd there 

they pt)r1.shed while species like the L.bng-tailed Starling, Lamero­

tornis mevesg. left islands when food was scarce. ltost fruit­

eating forms, such as parrots, ;~cee!ts.!Qs £9!:ystu~ and f?• mcnr!, 
Lovebirds; f1~apornis lilianae • aml layards Mtul, fxsnonotu~ 

barbatus made use .of partially submerged trees when in fruit, and 

insectivorous species, such as hornbi.lls, 1bchus app. 1 Drongos, 

Dicrurus adsim:i.lls and bee-eaters, tterops spp, used dead trees aa 

well. 

1be soak zone off set, to some extent, the lots of 

habitat for a number of species and SuWlied seed-eaters with· 

food earlier in .the season than normal. 11te early appearanc;e 

of insects in these areas attracted tnsectivOJ."ous species while 

t-larabou, !Aptopti,l~s crumenifeme• ,.re able to pierce the roofs ... 

of rodent b.u'row& in damp soil. lbere was-- a false start to th-e 

breeding season among~ Red L'isbop ll.rda, &t!!legtea orpc, in which 

the males ~e into nuptial pl\.lllas;e and b:.tilt nest frames two to 

three months early, but these wve not occupied by females. 

Salvinia carpets atuaeted 11 speCies, including Long­

tailed Starlings and Pacquet-tailed nol~e, ())racias ,aJ)!tulatua, 

which normally feed on -the gr.ound. These species retw-ned to 

flOQded areas when ~ carpets formed. waders and herons rested 

- or fed on the fem and Black Crakes, ~ocorax flavirosg:a, were 

conspicuous on it when 'dle soak •:met:;, to wbich tbey bad become 

confined, were flooded. wlrl.te..,...i.t."'lgCd 13lack-terns, gh)..!dc-nias 

11\coptera, rested on floating veget~tion and fed on the spiders 
. . - ' 

in carpets of salvinia in much the same way aa they scooped 

insect larvae fraa the water. Initially African· Jae~aa, 

.Ai:tophil~rnis afric~nus,· suffered fi'OHl the loss of aquatic 

Vf!getation, b:.tt numbers soon increased in areas with fern where, - - -
_judgi~ from the. rfunber of juvenilos seen. tbey must have bred 

successfully. 

M.ost bhds nOn.aally assod.ated with open water became 

common On the take. waden wte plent1fu1 along shallow water 

and re-exposed mud-banks, after ~be -lake level dropped a fw 
- -

feet. '(bey were especiall)" plentiful near the soak zones 

during the -dry season and here, ducks and geese became very 

nwnerClUa at ~ertdiri timea of the year, espeetally in cleared 

areas. Fishing species sucb a• r4rtere, ,'1tJhima. anhins;a, 

Reed rormorants, Pl)alacrocorax africanut, !>"ish Oagles, Rallaeetug 

~I. and some of the kingfishers, Family ALCitDINID,\E, were 
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lea• restricted by the depth of the water and were consequently 

widespread. likceptiona to these prraralisations were the Pratincol, 

~ola pratincola, and the water Uikkop, 1\lrhinus vermiculatua, 

which become Umited in distrit;Jution after 1959. 

Generally terrestrial ~;yecies had a reduction in habitat, 

compensated to some extent by the soak zone anq, carpets of floating 

aquatic plants, while those species normally associated with water 

became. numerous along the shore. Doth groups, however, lost many 

nests which submerged while occ.up1ed1 or ~-ere swamped by Salvinia 

deposited in them by wave action, 9r were deiltroyed as banka, 

eroded away through the increased wave ac;ti on. 

'.ihere were similarities between the behaviour of birds 

and mammals, as .-epresentati wa of both groups bec8Ble marooned on 

islands, wbl.le others visited islands to which they were attracted 

by improved feeding conditions or aperienced an increase 1:D poten­

tial habitat. Most mammals could stfim to some extent, but many· 

drowned or became marooned lm islands or in partially subner~d 

trees, where ~hey starved or fell easy prey to birds. Other · 

species benefitted from ttie soak .zone and same $Wam to. islands to 

feed, bU.t then left when tho food supply diminished. 

Most rodents and other small roannala perished. ftlrds 

of prey frequently took· up stations o~ small 111lands and several 

were seen preying on mammals marooned in trees, where the coaaoneat 
species were &ash SQuirrels, Night 1\pea and Pouched J.iiee. 'tbere 

was an eruption of rodents 4t 111.nga in the first half or 1959, but 

it is doubtful whether the Kariba project waa responsible. 'lbe 

coumonest .species were PEaAD ntl!l!n&a A, Sm1.tb, and Tatera 

·1sucol!§t!r Peters, which represented uo.G% and 37.8% of the 

rodents trapped. between June and •\loOOst, 1959. t\lthough the 

'lb~a eat many rodell'ts, the ab$enee of the people· wa1 of little 

i.Jnportance 1 as rodents were plet;ltiful 15 miles south of Binga in 

densel1 settl.,d areas. 'ftte spreading of the Lake displaced only 

P, nata:Ynsis for a short, distance. Figure 131 baaed on catches 

in water traps at different distances fralll the shor.e, suggests 

they may baYi$ been compressed in a band 50 to 100 yards wide along 

.the $hare, which supports leager· and ).nderacn. (l.g.U), Stickel (1948), 

McCarley (1959) and Huffer (1961), who tourxl that rodents remain 

in their hcae r-anges during A flood. 1, leuxopster, on the other 

hand; was more plentiful away frem tbe water·••· edge where "the 

sandier habitat along the foot of the B1.np Escarpment was 

apparently more suitable. fluctuations in rodent denat.ty over 

.100 yards from the shore were attributable to local habitat differ-

ences. The behaviour of these twO populations suggested a nanaal 

•J11pti-on. 
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thmbers were reported as high in 1958, higher in 1959, 

but in 1960 rodents were scarce and only one Pouched Mouse was 

caught in August under similar conditions to those in which 18 

f.· natalensis and T. leucogaster were caught in six water traps, 

exactly a year before. These two species were abundant down 

river fran Kariba in 1959 and the Tonga could recall similar 

eruptions from previous years. Mowbray (per~. ~) reports 

high nt.mbers in the Sabi Valley in 1954, 1956 and 1959 and Miuherbe 

(1963) and Davis (1946, 1959, 1960) j.ndicate similar outbursts 

of these or related species in other parts o~ Central or South 
Africa, 

Bush clearing, however, did appear to hasten the crash 

in rodent numbers. P. .natalensis nlJRhers declined during the 

last week in July (Table 12), when many dead rodents were fo~d, 

even where· scavenger,s were numerous. There were few s;l.gns of 

disease or heavy parasite infestation among 228 rodents autopsied 

during July and most had scme subcutaneous fat and fat around the 

kidney, although 64 to 71% had not yet acquired adult size a~ 

determined from flesh measurements. The drop in T. leueo&aster · 

nunbers took place a li.ttle later ('!able 12) ard here too, the . 

142 specimens dissected showed rio cause for the sudden mortality~ 
. . -

The presence-or absence of rodent pellets was recorded 

in plots of one yard radius. at every tenth point along nine step­

point transects, run in September, in similar cleared and uncleared 

veld within a distance of half a mile (Figure 14 (a)) and showed 

a fairly even distribution. Pellets were divided into fresh. am 
· old droppings, on colour and texture, and the incidence of fresh 

pellets is shown in (b), indicating geater losses in the clearing 

during the die off. Old rodent pellets were probably not over. · 

two .to tbree months old, judging from pellets kept under obser-

vation. lhe covering of woody canopy, ard grass and forb canopy 

along the lines is given in (c) and (d) .-espectively, and shows 

the correlation between fresh rCident pellets and woody canopy. 

It was also significant that the diG off of P.. natalensis coincided 

w.i. th the general l.eaf fall in the area sampled, suggesting shade 

may be important for the survival of high numbers of this species, 

aa Bodenheimer (1957) bas demonstrat~ for other burrowing. forma 

in marginal areas. nu.s would be particularly important at the 

beginning of the hot season in an animal whose burrow-s seld<~n went 

deeper than 13 inches. 

Large mammals were less subject to pred~tion than small 
species and , scme moved to and fran islands, b.tt there were many. 

which perished in spite of Game f<esc:ue operations. there were 

m.uneraus islands which submerged before they lrere cleared, most of 
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The DeeUne in P.qdent Nu:nben in 

mid-1959 
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which were surrounded by Salv!nia 'through which small boats could 

not pass. There were also islands where ~ls died of star­
vation ~fore the whole population cculd. be removed • 
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:ttiDi BfllAUOUR C'N LARGE ~ 

DUHING LAKE FO tfo~ATJON 

1he rest of this ~per deal• with the effects of :take · 

formation on· larp manmals arid the res pons~• of the vancua ~pecies 

to the marked changes irduced in the babitat. lD lllOit. ea .. s; it 

is convenient to. cQnSlder, fil'at their reactl.OQS "to flooding, ancl 

secondly their response tQ being marooned an islands under differing 

envirouaental conditions. 

'lbe readiness with whicb different species entered the. 

water· and their twin1sdng abili.ty are <:.ompared with present know­

ledge of their movement patterns, aa the extent to which eacll 

sp~ies was localised in tts movements appeared to be the main 

reason some. spec:ies became trapped on amallislanda, others only 

on larger lslands and sa-me hardly ut all. leland• .sometimes 

fo.rined quickly, but this was never a sudden prqcesa and was 
preceded by a· concentration of ~s an the peninsula giving 

rise to an island.. . Free mov•enta within. an ani.mal•s heme t'ange 

at. this stage would bave reduced its ch&Elce of being marooned, 
unless the greater part of its ral1~ wat in the area giving rise 

' . 
to an island, aa the shore would have ~onstantly deflected move-

ments until the animal eventually ~bed the iethiB\ls connecting 

the incl.pit:nt ialand to the mainland. 'lbe greater concentration 

of an.imale 1n this portion of the heme range would have enhanced 

t~ effect. 'Ih;is. is box-ne tl.lt by the fact that e.nimals which are 
known to be very localised becaae trapped on .all islands, those 

with 1ntennedtate hQdle ranges in larger areas,· while others which 

move considerable ·dis~es were. t~Bly marooned on Yery big islands, 

or when the apreadin~ of the Lake eventually subaerged their whole 

h'-De range. 

The area from which the population on an island was 

derived was calculated fl'()m 1:251 000, 25 foot interval contour 

maps, taking into account the patt:Orn of flooding in the reglon. 

These areas represented the maxi~ fram w~ch animals would have 

been moved withwt having been trapped on proevious islands, allowing 

that such islands formed fr<a large enaugb areas. 

'lhe response of animals to flooding showed bov gradual 
inundation of an area would affect a particular speCies. Apart 
Jrcm animals which may actually be washed away, this behaviOur 

would probably be similar during any severe floods; such aa 

affect parts of .1\frlca almost every year .. 

tho behaviour of animal a and an.tmal populations marooned 

on over .... populatOd islands enabled same interpretation of their 
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basic habitat requit"ementa in the larlba Baain. Also of partie-· 

ul.at interest were the responses of bJ'<Mdng ani. granng ardsal$ 

to critieal.shortagea of habitat ruOW'Cel on islands whieh sub­

merged slowly. 

It is convenient to describe each sped.ea individually 

in ~e systematic order proposed by Ellerman ~ !!, (19~ ), begin• 

ning with a brief elabor~tion of their d1.stributton in the study 

area, followed by their reaction to flood1.111 am concludina with 

the'reaponse to conditions on islands of those vbicb became 
marooned. 

Cbacma Baboons, Papio w:sinus Kerr, were common ·a11 

along the Central Zambezi Valley where large ntDbers became 

marooned during the formation of Lake l(arl.ba. Many drowned or . . . 

starved as islands sutaerged and tbey ~~ confined. to lJar-. 
ti~ly . eubnerged ~eelh 111e maber of lllboons trapped greatly 

exceeded the totala ·shown in Table 1, based on llescue Reports, 

as their agility in escaping tbrouch the canopies of partially 

auhnerged trees when. disturbed .bY JtOtor boats, mtlde estimating 

numbers very difficult, especially aa troops often split up in 

different directions. 

_ Wbile data was being collected for this paper 1 priority 

·was placed on determining which aex and age classe,s were represented 

. in a group or troop. This information was more ,important for 

· determil$\g changing trends in pop.tla.tion structure .tbari the 

totals of· ani.mals preaent. 

A. Resgonse 'to floodins 

Baboons apparently becameaaroaned on islands because 

trOOps occupied filily restricted ranges. Near the Nyamune 

River, several groups became isolatc:d on islands of less than 10 

acres, which formed slowly over several months in an area, which 

did not exceed 700 acres. 'Itiese small groups probably .representei 

the splitting up of a larger troop, On the eaat bank of the Bum! 

River two large troops, totalling over 80 individuals, were trapped 

frcm an ar-. of about 7.5 square miles, while on the west bank of 

the Burr.i a tToop of over SO became rn.arooned in an area which bad 

not ~ceeded 3.8 square miles. 

Six. of the groups in the f.bramune area were on islait.ds 

within easy reach of. the mainland, as .Baboons can swim well:, took 

to the water readily when disturbed and, in any case, could have 
covered a fair proportion or the distance to the mainland through 

the canopies of partially subnerged· trees. 
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At least four trOops of &boons of over 20 individ­

uals took to tbe water voluntarily and swam to fruiting tJ"ees. 

One tree was within 10 yards of land, but to reach another 

the. Baboons ml,lst have swum at least 30 yards and Haslam reported 

a tbir'd troop which he estimated had swum 50 yards. .Rescue­

Reports mention the return of a fourth troop to trees from whi~h 

it bad been driven the previous dtly. 

'lhere were -'9 observatiOns of the behaViour of eight 

troops on islands, towards the approach of ll'U.lJlans. ~n..,rally 

they ran across an island and ·into the aMllows where they cl.itab~ 

t.l"Ms before it became necessary to swim. . This caused troops 

t() break up as smaller animals had to clJJpb t.rees sooner than 

adults. 'ihiB fragmentation of tho troop was purely temporary 

and is not to be confused tdtb the break down in troop· structure 

described below. 

If the Baboons in · tbe troea wre pursued, they showed 

little hesitation before jumping into .the water, if other trees 
were out of reach. niis included all a~ classes, from S1tiAll 

adult-coloured juveniles upwards, and all escaped individually, 

although jWlor (1960) ·indicates dark infants were carried by 

·their mothers, even when· the latter were awinming. · · 'lbis pattern 

of flight was: to be expected from observattons of troops under 

nonnal conditions; the matn difference being that .W.l animals 

fell back mo.re quickly. 

It is not surprising that Baboons took to the water 

readily fran· islands or partially aubrnerged trees, as ll\11 

(1963) mentions that in . 'the cap'e of Good Hope ~ture Reserve, 

a troop crossed a shallOW' vlei, wW,:re several became -drenched 

during a squabble. H~ al.s.o note¥ that frequently, when feeding 

along the coast at the edge of the waves, these Baboons walked: 

through .-ock pools .. 

Baboons swam wll. junor (1960) describes how the 

smallest s.peci.lnens swam under water like Nonkeys, while the 

lumbar region& ·of older animals were seld(.IU subuerged, although 

. they held their heads beneath the surface when apj,roached. 1bere 

was. a. CC$1plete intergradati~n freD small animals which· swam under 

water to large animals which swam ~n the surface, and the sub­
merging of the head was apparently an attempt "at concealment 

derived from the way juveniles swa~~. The grel\;test distance a 

Baboon swam under water was 20 yards; altheugh the ma:xi1mln dis­

tance swam, according. to .Jlilor waa one and a hnlf miles. This 
was exceptional, aa ~Y seldom escaped towards open· water . and 

usually climbed a. tree within SO y.ards.. lin average sw.in'lner. 

bad little difficulty in ov~rtakinz 8lboons in poor physical con. 

dition .. 
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'lbus, Baboons took to water r·eadily,, cauld swim well 

when necessary, and cQUld move considerable distances through 
. . 

partially submerged vegetation. Tbey~ed off small on-shore 

islands and from trees in the water along the mainland shore, 

so t~t small home rang9s ap~ared to be the main reason they 

became trapped~ . Although the actual s~es of the hame ranges 

could not be determined, there were at least five troopa which 

originated. frCil'l a total area smailer than the smaller of two 

ranges in the Cape described by Hall, where the . troops occupied 

13 and five and a halt square milea respectively. \dtb the 

exception of an island on the west bank of the lbl1 r.J.ver, where 

there was an island of treca in a lerge bush clearing, islands 

were in continuous similar habitat wi.th ·tbat on the mainland and 

in all cases the islands formed $lowly over ·several months. 

Near the Bumi River isthmuses persisted for three to seven months, 

while the incipient islands remained abaut' the same nze.' By 

this time over-population was marked and ha4 tmeir ranges reached 

to the mainland, it is probable that they would have left the 

islands. FUrther, if they foraged three ~es each day and did 
not always return to the same sleeping places (in this case trees), 
as Hall found in the cape, there would have been even lesa libli­

hood ·or their being trapped* as they would have tended to mo~ off 

the peninsu~s. · · 

It is to be expected· that Baboons would remain within 

their bane' ·ranges during abnormal floods. If tba w-hole range 

were affected, they would seek refuge on island& or in partially· 

subnerged trees. When these too disappeared, most of the popu­

lation would be eliminated, .aa it 1.1 unlll(ely that many would 

swim to safety across open .water. The ab1.Uty to cllllb treea 

obViously make'S them less susceptible to floods of short duration 

than other pure~y.terrestrial species, but 1f the floods persisted . ' 

the tendency to take to trees might be a_ disadvantage. Instead 

of giving ground before the rising water• they would bec<xlle 

marooned, even wbere no islands foriaecl. 

B. Behaviour on Island! 

lbboons becaae too muerou• for· the food supply on a 

number of islands where they also shoved signs of being short of 

cover befo~ the ishnd1 · subnerged. . Hall. (1960) does not mention 

Baboons using cover to avoid danger, but the following observations 

. demonstrate that it is important in aome d.rcwaStances. Fothergill 

wa~ched two Baboo,ns befn& chased by a Leopard. 1hey · dld not 

attempt to climb trees, but vent te ground be:tw"n two rocks when 
. ' .,•. . - ' ' 

bis pre~nce distracted. the Leopard. 'lhis wq not simplY a case 
of the ·Leopard being too close to allow thela to slow.d~ _ahd 

. clilllb a . Uee 1 as they bad ample opportunity of doing so when 
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. Fothergill intervened. Baboons also vent to ground in holes in 

the presence of .II.Jilans. lbis was Obsened ()n 22 occasions ~ -

always involved lone a<hll t Baboons in poor cond1 tion. 1bie 

suggested that when weakened- by starvation they attempted to avoid 

dtmger by bidJ.,ng,. but it is possible that the same behaviour is 

used ·by small groups when· pressed by a predator, as Fothergill 

did not consider the two ·animals, mentioned above, to be in poor 

condition. 

!here were tvo reports of their sharing ~ hole with 

another species.· On one occasion· it was a .Porcupine, while on 

~e second there waa a Wart Hog a11d an Antbear in the ttole. CWl 

Island 11, most ueable hole~ were occupied by ~t Hog or Hyaena 

and there were 14 examples of- Baboou hS.ding in depressions quite . ' 

inadequate for the purpose. A Baboon usually-lay on its side with 

its bands ~ear its face and remained motionless watching the ob­

server appl".oach, and at least three- were caught before they bolted. 

Baboons beg~n d}'in« of starvation on Island 17 early in 

june, 1960. By then- the island had been heavily trampled by the 

conc~tration of Other game. Thttre were no fruiting 'b'~S and a 

search for possible insect foods under li~ly rocks vas unsuccesaful. 

'lhey were often seen scratching for roots and bulbs in damp soil ~n 

the soak zone, bat an investi&at1on of DJDerous acata showed they 

were feeding mainly on leaves and bark_, especial~y those of mopane. 

The droppings were large and 8oft with a greenish appearance, due 

to many poorly digested frafPlents of mopane which indicated Uttle 

selection when feeding, as their . digest1ve systems were unable to 

cope with the mopane which is bitter tc lutan taste and 'liAS taken 

very sparingly by browc:in~ species on the island. 

Most of one troop fed extensively. for about a week on 

the internal fibrous materiill of a fallen baobab. They chewed 

.the tissue for juic~s and spat out the pulp~ rather as Robertson -

l:llllock (1960), and Napier Baa and Sheldrick (1963) have described 

for Elephant during periods of food ~it,y. 

carrion was plentiful on· the island and there was l<lme 

· evidence of Baboons eating flesh, although not to the extent which 

might have been_ expecte~ among sta.I'Yilig omnivef'Oua feeders. Heavy 

Baboon spoor round a Wart Hog, and an Impala carcass suggested they 

may have been responsible for removing the viscera. The cries of 

small .llliker, vi th the damp umbilical cord still attached, attracted 

attention on 23. june. It was being attacked by two adult J)lboons, 
one of which bad bitten it about the head and left fore .limb. . 

iutopsy revealed a tooth bad punctured between the left frontal 

and parietal bones, lut the attempt at id.llin& was very clumsy 

compared with the techniques of moat predators. 
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Oil another island Fothergill came upon Daboons feeding 

on a Dushtuck, whose carcass was atill warm, and which bad pre-

~bly been killed by the Baboons. 'lhe abdomen had been ripped 

.open and part of the viscera \Ia& m:lsai:ng. In y~t another instance 

-.,here Oaboons were starving. Fothergill found then· eating maggots 
' . 

around a rotting Elephant carcass. 

Hall. (1961) and (1963), Shortridge (1934) and Fi tz­

simons 1 (1919) ShOW that llaboonS f'.ab A wide Variety Of plant and 

invertebrate foods, as well aa occasional lizards etc., but it is· 

unlikely that they were serious predators ot game in the study 
• -, . r • 

area. 'they may hav.e killed a number of newly born animals; but 

even when starving made little use of abundant carrion, and seldC!ID 

attacked full gro\m animals. This is in aecordance wi tb Artse~ 

(196~) and Poles (1956 ), both of wb(Jlt conclude that &boons 

seldom prey on game, and tends to contradict Dart (1963) who 

.describes predation on wild and dcmestic ungulates in South and 
East Africa and recounts 'heavy predation on small stock in one · . 

. farini.ng area.. At.tacb were directed at adult as well as young 

animals and · tm't considers that 3:\boons need a constant supply of 
protein. · 

.·When islands subnerged Baboona Uved almost exclusively 

on browse and often denuded ·one side of a tree or trees to a · 

remarkable ex~nt; leaving the other sides almost untouched, and 

feeding was usually limited to a few tree a, although others of the 

same species were w1 thin easy reach. 

'lhere were at least 79 Baboons on I$land 17 in june 
1960, and during five weeks of observation.,, not a single animal 

was classified as in better than poor condition and inost were 

suffering fmn acute malnutrition. By the end of june, they 

were dying and a total ot eight carcases were found. Islands 

202, 203 and 205 were also predominantly mo_pane veld, but there 

was less deterioration of habitat, and a troop of ·over 50 Baboons 

were in much .better eondition.,and were mere alert in April, 19&1. 

CD. the other hand, eight Ba.boons were in veey poor condition ·on 

Island los. amopane veld island reduced to a diameter of five 

yards by june 1961. :these arWnals had disappeared by mid-July. 
. . 

'lhe relative physical condition of these three samples reflects 

the statue of the habi ta~ which was vewy poor on Island& 17 and 

108, and much betteT on Islat~S 202, .203 and 2051 where in addition 

it w~s more varied. 

Under .such stresa the structure of Baboon populations 

changed. 1here was a reduction in· breeding activity and a dis-
. organisation of nonnal troop structure. Hall (a. cit) bas 

. pointed OUt. that the gregarious habit and COilplex intra-troop 

behaviour ie charac:teristie of Slboons, except possibly under very 
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worked on Island loo in july • 1961., and obs~rved .four major points 

which are substant~ated by work elseWhere on the lJ.tke: (al Baboon., 
' . . 

with two exceptions, fc>raged in ....u. groups, often of six or less 

animals, which Hall felt represented a aplltting up of one or. more 

larger tl'oops, (b) no oeatrus ferales Wre obser~d, (c) only two 

e~rri.ed infants were seen and .(d) there was. a general ·breakd~wn in 

t.~e social resporiai venesa be~en meJtbera·· of a group. 

Molt troops . on ·tbe mainland wre utl'f:lnely vocal, but 

on· islanda BaboOl'la licre seld\111 heard to utt.r any souricJ a't all and 

the alarm bark was never r~corded, not even on I&land 17 where the 

.Rescue Unit comped near the Baboons for three and a half weeks. 

Not a single oestrus fama.le or dark coloured infrant was aeen in 

five troops on islands, totalling o•:r 200 individuals. lbi.s 
interroption of the ffll&le cycle in Baboons is paralleled by tbe .· 

cessation of menstruation in ~ert J'eatricted under severe conditlons 

in japanese Concentration CU'ps in Java between 1942 and 1946 (Dr. 

G. Broekhuysen, per~. CODIR.) tile only·.ani.mal which was canied 

wa8 a 1111all · fa.~ol<>ured juvenile on I_aland 2Ul aa1d even thl.s ~• 

abandoned by its mother the second tiJae thtt troop was flushed and 

had to take to sbal.low water. 1ht.s and its sise, indicated it. 

· was almost at the $tage of becaning independent. · 

Hall (2£. ei t), Ansell (1900&) and aac~erman (1931) 

describe. Baboons as breeding throughout th~ year, ··and· while 

working on Island 1?, two troops, ~ontacted by the author on the 

mainland, each contained at least. one oestrus female and several 

dark infants. A large troop of over 60 in the Luang,wa Valley, 
. . 

where the habitat is ~imilar to tho Kariba ~sin, bad at least 

five oestrus females and seven infant~ in July, 1963. Aecording 

to Hall the presen~e ~f oestrus females and infants at any time of 

the year is normal, and their absence on islands was, therefore, 

unusual and apparently resulted from three separate factors: tbe 
inhibition of tb.e normal female :C)'Cle, pregnancy failure and a 

heavy ju'ienile mortality. 1bere was no ~ct evidence of preg-

. nancy failures, but it cannot be discounted u, with a gestatlon 

period of siX to seven months (Asdeil, 1946; Kenneth and Ritchie, 

1953 >.. many females could. hAve been maw<~ before conditions 

deteriorated. '!his was particularly true on Island 1?, where an 

area of 7.5 square miles was reduced to 130 acres in four months. 

1be reduction of breedill8 activity among_ females, 

coupled with the obvious heavy ·die off among juveniles, led to 

a marked change in the age compold.tion of troops t which could be 

expected during a natural catastrophe- similar to that induced. by 

the formation of Lake Kariba. 
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'!he breakdown in troop structure fouWI on Island 100 by 

Hall, was alao apparent on Island 171 where there were at least 79 

BabOOftS 1 WhiCh had 8'fidently belonged to two trOOpS I OCCUpyinc 

roughly the areas marked as A and l3 in Plgure 15. 'lbe best counts 

of these two troops nre 35 (two counts) for A and 28 (one count) 

for B, bJt by then the troopa bad bepn to d1.U.tegra.te and five 

juveniles had been caught. When fluabed they usually eaeaped into 

partially aubnerged trees in the direction of the arrows, suggeatina 

they bad been compressed on to the ialand from different directions 

and had ended up in poor habitat. Further, conditions deteriorated 

rapidly during june. A few solitary animals and groupe of two or 

three were noted on otber parts of the island clur1ng the first wek 

of the month. They were all adults of either sex and the l'JUIIber 

increased during the month until za were counted on the 20th. 'Ibis 

count excluded seven carcasses aorl ••oral other adults which were 
destroyed or expired in partially aubnerged trees. 

Nineteen animals were removed fi'GIIl the island and in­

cluded the five smallest juveniles (one faule with a hind foot 

of 122 nan, and four males with feet ran&1ng fnwo 147 to 161. Dlrl)1 

which were with the troop when eaughtJ f1 ve large aub-adul ts or 

young adults (two fellalea with hind feet of 144 and 147 Jllll1 and 

three males with hind feet between 162 and 169 .. ) also removed 

fram the troop, and 12 solitary a4ul:ts. In the last group, six 

fenales bad bind feet between 191 and 112 am1 while in three malea 

they ranged fran 196 to 223 11111 in the larpat lllile found on the 

island. 

\>#ben the island was left on Sth. july, 1960, the two 

troops still retained their respectin are&8, but were much 8111Aller 

and consisted of uniform-sized anlmals. It was difficult to 

decide whether these were old sub-oadults or small adults, but both 

sexes were represented. In February, 19611 19 or these a.nJ.mals 

remained on Netting ~int, the only unsulaerged portion of the 

island, and they still retained a d.ght troop fo!'IDiltion. there 

were 12 left in April, by which time they were lbd.ted to partially 

submerged tree a, but even then rema.ined as a eampact group. 'Dle 

eight Baboons on Island 108 were all about the •- aise aa tM last 

survivors on Island 17 and probably repre~ed the remnant of a 

troop. 'lbey included at least one male and three f..Ues and, 

like those on Island 17, flushed aa a group. 

It would thus appsar that the severe conditions on 

islands affected Baboon troops in the following order: f•alea 

ceased eaad.ng into season and there were v•y fev infanta or 

other amall animals; then as condi tiOil& deteriorated further 1 

adults be~ dissociated {ram the troop am lived and fed ind1Yid-



-42-

ually or in S~Dall groups. These were the weakest animals on the 

island and their carcasses were the only ones found, although ••• 

juveniles probably 41ed earlier. 1he laat portion of the popu-

lation to suniYe in three troopa conaieted of ani.naals just reaching 

phyaical maturity, and at least ou group lWiilined gregarious for 

11 months after the adults began breaking away. 1beae animals 

had campleted the period of maxiJnum ,rowtb, aaauming Baboons follow 

a llOI'Ilal growth curve, but probabl.7 had not yet bred which is a 

severe strain on the individual, judging frcm the cessation of 

breeding among older anJ.mals. 

2. sPO·rrED HYAENA 

ifyaena, C:[os;uta erocyta bleben, were widespread 

( T4He 8) 1 but remained inconspicuous and were known fr(XD only 

two islands. there were five J1Yaena on Ieland 17, judging fi'OID 

spoor after two bad been removed. 

two sub-adults, Vith half grovn permanent canines, 

took to the water from Ialand 17 aftv three men bad walked around 

the island once on the day the Reacue Unit l.anded there. When 

picked up in a boat, they vere Pdndng strongly, clog fashion, and 

had covered a distance of at least 1.25 miles. 'lhe other three 

Hyaena were never aeen, aa they apent the day in burrows, but they 

remained on the island for three weeka before disappearing. lbey 

visited several large r'\nt Sear holes JII.OSt ni.gbts and ap)larently used 

several r or lying up in during the day. 

carrion waa plentiful on the islanl and in most cases the 

Hyaena limited themaelvea to rsori.ng the viscera, although on one 

occasion they took the skin of a akinned Impala while the Cdrcasa 

lying alongside it, on the aide fraa wld.cb they approached, waa 

ignored. 

3. LEOPARD 

Leopard, Panthera pa.r!u~ Ltnn, occurred throughout the 

Central 2'AIIlbezi Valley, but being DtOre or leas solitary, nocturnal 

and silent, like Hyaena, they remained inconspicuous and even on 

islands on which they were known to oceur, were selclan seen. 

1.lley were found on a maber of small islands, but Hescue 

l.;eports are not specific as to their exact location, so that it baa 

not been possible to calculate the areas fr001. which these formed. 

In several instances, however, they did not exceed a few square 

miles, but Leopards took to the wa:ter voluntarily and swam con­

siderable distances. 'lbe longest recorded swim wa• of a leopard 

which left Island 21 on 7th. june, 19Gl, after JDOst of the game on 

the island had been reoved the previous day. The Leopard was 
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found soon after sunrise in an isolated tree about l,OO·J yards frCllll 

the island and still some 2, 000 yards from the mainland. 

J\. B!haviovr on Islands 

Leopards were very successful predators on a number of 

islands, b.l.t disappeared fraB theialanda when prey became scarce. 

&bortridge (1934) and Roberts (1951) auggeat 14opard feed mainly 

on ntedilll-sized antelope, of the aise of llapala or ~biker 1 although 

1111aller prey may be taken. Mi. tchell !!. !l (!!!, e:esa) analysed 

96 Leopard kills, vllich included. Z1 ID8Im1&l apecies ranging frca 

Harea to \dldebeest and .U.chtenstein •a Hartebeest, Alc:ela[!bvs 

llchtenstei~, Peters, but included mostly Reedbuck, Redunca 

arundiy Doddaert, f\lku 1 Mker aftd llllpala. 11M largeat kill 

recorded on islands at Kariba waa a full grown sable in Yery poor 

condition, but the JDilin prey in tbls ana appeared to be wart Ho&1 

and the smaller antelope, including Iapala, lklshbuck, Duiker and 

Crysbuclt. Hltchell n. !l have oae reeerd of a leopard eating fiah 

to which may be added three reports fra tbe z.bes1 Valley, in 

each case fish which bad been stolen fr. fisbina '*'PS• 

When Island 21 was first located, 1 t supported at least 

35 Impala 1 maerous Wart Hog and lll&ller I'IUIIIbers of Q>ystuek 1 Bush-

buck and ludu, in addition to four Rld.no. When it waa cleared 13 

months later, there were only 11 Impala, in spite of the intervening 

cal'ring season, and there were no recent aigna of Wart Hog. lbe 

island waa not seri<usly over-pop.ala'ed ao that the reduction in 

ant.mals vas attributed to the actiYitlea of the .Leopard. 

l'be IAopard left the island the clay after the Impala and 

two Kudu were remom. It is possible that tho disturbance asso-

ciated with thal.r reacue atimulaUIClit to do ao, tut this ..-eel 
' 

unlikely as the Leopard r8101lined en the ialaads fiye weka before, 

while extensive areas of SCJ'Ub were clearecl in preparation for the 

capture of tbe four Rhino. Further, tbere were reports of ei.milar 

behaviour on other islands. A Leeparcl dlaappeared fr• one after 

killing 10 of the 21 Impala on it, vbile another ODly left an 1aland 

well stocked vi th anaall game when 1 t had reduced their ruaber to one 

Busbbuc:k am two Baboons. A tbird report deacribecl a Leopard 

moving from one island to another after game had been rescued f.-­

the first. 

This behaviour of U=oparda suggeata that 1 under nonaal 

conditions, they would eaigrat.e froa an area when food becae scarce. 

Leopards a.re usually regarded as fairly localised, vhlch, if true, 

show& a balic difference in their movement patterns from that of 

loc:allaed ungulates, at leaat sCllle of whieh starve rather than leaye 
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an established range {p.~ ). 

The confined nature of the islands probably simplified 

hunting and on Island 21, where the wart flog vere ellminated, there 

was a noticeable shortage of bul"rowa for cover. "Jhis situation 

resembled the. experimental conditions desci"ibed by OaWJe. (1934., 

quoted in Allee et al 1961)' in which sredatory unicellular 

organisms completely eliminated tmdr prey before dying out them-

selves. 1hls probably rarely happens wtder normal corditions where 

the Leopard could be expected to move 01.1t of the area or shift ita 
attention to a different species, before tht~t whole population waa 

ellminated. 

4. LION -
U.on, l'lnthera leo Linn, were ~orded on only four 

islands and were not a conspicuous species in the central zambezi 

Valley, where they were seldObl heard at night. The patchy dis-

tribution mentioned on p.,"rr4 sug,ge~ted they move about a fAir amount 

and, although. nowhere camnon, may be more nt.~nerous .in ar.ea.s of broken 

country. 

;1. !ieSJ?OD~!!;? to lloodip_g 

Uons croaa water quite freely and like most cats are 

good swirrmers. carr (1962) describes how two t.e· JJ.on1 freque~ly 

crossed the Luangwa ·Fiver,· and Uoo are ·wen known to 110ve on &nd 

off islands in the Upper Zambezi l).V·'U" system, where they are 

reputed to prey ·mainly on Sitatunga, ,kaggpbus aptkei SClater, 

and Bushbuck. SJJortridge (1934) JJ.Qtes ~bat, "Uke tigers fUld 

leopards, lion enter the water readily and frequently cross river•. 

In the -Northern Kaokaveld they habitually swill across the O.mene -
.. 

which has an ave~ge width of 80 to f)O yards - and appear to choose 

places where the river is rapid and c:~Dparatively shall~· •.••• 

At Andara, in the \\'estern Caprivi, where the Okavonga splits into 
' ' 

se'Veral ebannels, lion have often been known to swilll to islands in 

mid-stream in order to attack herds of cattle whi.cb arfl kept there". . ' 

'1he most remarkable report of the awinli1ng powers of . .Llon can~s 

frcra Mrs. Joy l\dams~n <1?.!!1· COflll!), who 4escribea the~ swiianing 

to islands beyond the coral reef ()ff the Slst African coast. 

A total of 19 lions. were recorded on islands. ~o on 

Sampakaruma I eland 1 fir·at report.ed early in 1959, may have beett 
. . .. 

marooned when the leland fonned. ODe was ehot by a poacher late 

in 1960 or early 1961, but tbe fate of the ~econd was never 'stab­

lishad • although r<eacue Feporta in41Qate it 4i~.Ppeared fran the 

island. 

ntere were no · U.on on Island 100 during tbe 1961 
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rescue aeason, bit, by April, 1962, a pride of a1s had IJWUID to tbe 

island, which waa then over one-and-a-quart• miles frcm the main­

land. By :\pril, the islam bad split into four, l:ut still held 

fair populations of game, includin,--; at least J:) Buffalo, fcur zebra, 

three Sable, a number of Impala, Kudu and other smaller an:illlala 

(Haalam, E!r.!.• Si!!!!.>• Spoor shoved where the lions crossed between 

islands on several occasions, substantiating the following report f~ 

sulam. 'lhe Rescue Unit landed and camped on the islanis in tbe 

position shown in fig. 16. lUring the firat night, the U.ona aoved 

past the camp frCIIl the eastern tip of A, and the following morning 

were found on D. lhey were driYH fr• hare to c with acme diffi• 

culty, but by the afternoon were back on o, btfore returning to A 

during the night. Two Li.onessea were rescued in 1962, but the 

remainder stayed until the end of january 1963, wt.an a Game Scout 

saw tbelll awim to the mainland, a distance of at least six-and-a-

half miles. lhis undisturbed behaviour was sild.lar to that 

deacribed for Leoparda when prey beelae Umttad on islands. 

i11e beba'fiour of this pride is described in s<ae detail 

as it waa similar to that of lion away fi'OIIl lake .L<ariba, which cross 

to islands inhabited by suitable prey. It. is interesting that in 

the Central Zamben Valley they .- at least one-and....a-quarter 

miles to game concentrated by Lake rarlba, as there were no natural 

islands in the region capable <t supporting a large game population, 

those in the Zambezi having been heavily mltlvated. 

the 11 Llon on Ukubula Ialand included four cubs fra 

two llttera, which Haslam eatillated to be about two and six montha 

old respectively, and a male bellevod te have SW1D 1; miles to tbe 

island after having been disturbed fran pa:rt of Ibuyuamonga lal.and 

(Dr. H. F.oth, 1?.!£1.• £S!E.). Ukubul~ Island waa well stocked vith 

game, those listed in Table 13 being a conservative estimte baaed 

on the first lUrvey of the ialand.. An adult mue and female and 

one of the larger cubs were shot, but two days later the Lion were 

still on the island. 'lhat night they were fired at unsuccelfully 

but then disappeared and JRUst bave SW\IIft to the mainland, a distance 

of at least one-and-a-quarter mlles, as no drowned carcases were 

found in an area where they could hardly have been missed. 

Mitchell tt!!. (1!!, areas) fowad that &:Ufalo were the 

most important prey of Lion in the Kafue National Park, and it ia 

significant tbat three ialands on wldch 19 Uon were found, were 

tho only onea where more than three Buffalo were known to have 

been marooned, although one of those on llkubula Island probably 

swam there following its disturbance fr• another island wbere there 

were no &ffalo. a.l!falo sips were widespread on S.pakanaa 

Island, although the population was never es~te4, bt.lt on both 
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the other ialanda there were large heNs of a~t Jv and 200 

respectively. 'lbe Buffalo became over-pOp.alated on these two 

islands and lost condition ao that, wi~h other species on the 

island, they must have been relatively easy prey for the Lion. 

U.on are strong swimmers, which appanntly na. over 

large areas so that it is unlikely tbat many would bec(De trapped 

by floods, as they are quite capablecf awiBDing a awollen river. 

They evidently benefitted temporarily fr<m the concentration of 

game on three islands at Kariba, wbere their behaviour on Island 

100 showed a natural tendency for .Lion to swim to islands with 

sui table prey. 

5. ,\NTDEAE 

lhe widespread diatrilMtlon of Antbears, <r:n:terol!l• a(er 

Pulaa, noted in ·riable 8, waa baaed on the occurrence of their holu, 

aa this nocturnal species is rarely aeea out ey day~ 

,\~ ResQonse to Floodi!lJ 

Antbears sought cover in holes when danger threatened, 

which made them difficult to dri-.e into the water, altbcugh once 

in the water they could swim reasonably well, as Junor (1960) baa 

noted. Antbears apend the days down holes, vh:ich are larger than 

those made when feeding, su.mesting ·they have fairly localiaecl 

habits, although little is known of their Jlll)vemertts or how mazv 
sleeping holes there are within an .individual's home range. It is, 

therefore, difficult to estimats the effects of flooding on an 

Antbear population. Dle use of holes for shelt• during the clay 

and their behaviour on large islands suggests Dl&J't" vould drown. 

'Ib1s is supported by obaerMtiona lll&de by Mr. H. &ld.thers (111£1.. 
tOIIIIl). during flooding in the Oka't'onga region of Bechuanaland. 

Here the laftd is vwy flat and larp areu fioocl to a d.epth of a 

few incbea and All1:beara, dri:nn fran tbei:r burrows, beccae ..at•ooned 

on the mound of earth thrown up at the entrance, wheN they are 

easily killed by a.ast.en. On the other hand, Antbears never bee_. 

trapped on islands which originated fran snall areas at Kariba, 

although their holes, including sleeping burrows, were c:aranon on 

such islands. '11le ..allest. areaa in wbic:h Alltbears were known to 

have been marooned were apprGXimately 1 1 ooo and 2, 000 acres res­

pectively. the latter was on allUYlum. and only one ant•al waa 

recorded, but there were two or three ~tbears on the former in 

mopane veld, where tend.taria were aore caamon. 

B. Olhari.our on Ialanda 

Antbear burrows ~re important refuges for a number of 

species such as Genets, Cl.vets, Wild Cats, Hyaena, Baboons, wart Hog 

and Grysbuck. S(J]Ie of these may have disputed possession of tbe 
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holes with the s~tbears, as Rescue ~-:eports describe at least two 

with badly_ mutilated tails; in one C•lSC wJ. tb the tail severed com­

pletely. These wounds were atrributed to Bush P.ig, as they were 

the only species capable of having inflicted ~em. A dead t\ntbear _ 

on Island 17 may have been killed by Hyaena. 

'Ihere were tw islands where Antbea.r could not dig and 

where they were found wandering about during the day. 1be first 

was a fiat alluvial island with the water table wi 'thin 18 inches 

of the highest point. NUmerous burrows had been started and 
abandoned whe!l. they reached moiat soil. An .\ntbear splashed 

ashore at 16.35 hours, after the obeerver bad been on the island 

about an hour and a half, during vhicll tilae .it must have been 

hiding in the shallows. Co~tions on this ialand were rather 

similar· to those in the Okavon~ described by &nithers. 

'Ibe soil waa rocky on the s~ond island, whie~ bad 

formed fran the crest of a rldg~. _,.'.Jt· 1\ntbear was seen at 13.00 

bour.s, while another was· .found asleep in a shallow horizontal 

burrow tunnelled three fee~ ln~o tbe base of"a termite mound. 

The animal was lying on its side in a. semi curled-up position, 

with the snout near the chest -and covered by the fore llmb_s. It 

did ~ot wake up with four people less than a1x feet away, until 

deliber~tely. disturbed, wl).ereupon it bolted cut of the burrow, 

instead of attempting to dig away fram the danger, as was their. 

custom. 

1he .islands • soil• were clearly unsuited to burrowing 

and droppings. found contained. a bigb proport1on of earth to insect 

remains, com~red wi ~h those from other islands. 'lbcre were 

several active. termite mounds, but except· for the one mentioned, 

none had been f~ frl'lll to ani ntarked. extent, although most bore 
- . -

signs of superficial ~tbear activity. 1\io bad ·freah castings 

where the 1\ntbears had succeeded in pierCing a small ho1e into one 

of .the -outer.·cbam.bei's of the nest.. . Qlcceptlng for one mound on 

a· steep f'Ocky area, all were old with well weathered surfaces and, 

jud~ng from ~he scratches on _them, weN too hard for the. a~e , 
to dig open. Shortagea of ·1\ntbea.r. fvod were reported frCIIl tw 
~tber islands, on one. of Which three Antbear& were ·~Y ·thin and 

weak. 

lbese food shortages \fare_ caused by th~ unusual c~n­

ditions at Kariba as Antbears \fel'e forced into unsuitable habitat. 

It is unlikely, h~"-ever, that su¢h speci.aUsed feeders would CXPf!l"• 

ience much inter-specific com_pot1tion or suffer fran the tj-pe of 
- .. 

.food shortages facing most game mammals; as a result of failure ot 
' . . - . 

the vegeta'd.on through drou~bt ... 
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Elephant, I.oxodonta a!ricana nlumenbach, were amo~g the 

most conspicuous mamnals in the Cef\tral Zambezi Valley. A number 

_ were cut off when large iSlands were formed, but could hardly be 

classified as umrooned as Elephant swam to and from islands. ntis 

was confirmed on 17 islan~, but probably happened very much more 

frequently.- One island was about a mile fran the mainland and 

here, the number of Elephant _fluctuated irregularly between zero 

and 14 over a period of nine months,_ during which time the Rescue 

Unit visited the island on eight occasions. Elephant now swim 

to an fran Ukubula Island .(Dr .. H. Roth~ ~· eDIIm) 1 a distance 

of one and a half miles. 

How the Elephant found their way to the first of these 

islands through the hanogcnous, partially subnerged mopane veld, 

presinted an interesting problem. lt was also difficult to under­

stand why they took the trouble to 8\dm to it• Some islands 

visited by Elephant bad well developed soak zones, which may have 

attracted them, especially when grass waa green out of seas-on,· blt 

in this ~ase, the vegetation waa simila~ to that along the main­

land and bad actually been mo.re -heavily used by the Elephant. 

Nicholson (1954), lbss (1961) ~nd Napier Bax and Sheldriek (19&3) 

all found that Elephant eat mostly grass when it is available, 

although they also take woody.plants and yet there was very little 

grass an this island, vhere the Elephant had eaten browse frcm 

species whi~h were re~ly available .on the tnainl~nd. 

A possible explanation is _t..br'lt. Elephant have conventional 

movement patterns, which. in this case included the area in which the 

island formed, but this still doea not answer the question as to 
bow they knew of the island •s preaence in such nat country, or how 

they located it. It is bardlr conceivable that they- dmvJ.y. swam 

about i-n search of islands. 

It is not surPrising that Elephant could. swim to and 

from.islands, especially those near sbore, as they often swim .to 

islands in the Zambezi below. Kariba and above the Victor~a Falls, 

and it is well known that Elephant take to ~ater readily and can 

swim well (see for example, Carrington, 1958).. It is, therefore, 

interesting_ that Elephant were.reluctan~-to leaVe at least six 

islands when humans were'- present. although they did so later when 

undisturbed. lhis entailed a swim of over a mile for scme; but 

the maxtJBUJil distance reco~ed was t~t covered by a female Which 

bad to be caught in the water to prevent her drowning. According 

to the men responsible ~or her capture, she was at ~east two miles 

fran land, but probably had sWWB mucb further. 

Orily three elephant remained on .islands for any length 

of time after the habitat bad deteriorated. An adult b.U.l was 
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found on Island 1 on 3rd .. june, 19\>01 having SWUIIl to the island 

since the l~scue Unit •s previous Yilit some four weeks before. 

This Elephant could easily be ehaMd into shallow water, where 

it once attempted to hide by lying down, so that only its trunk 

was above the surfdce, but all efforts, spread over five weeks, to 

drive it into deep water failed. $bou were fired near it, it waa 

pelted \dth stones and a dead tree on tbe side of the island was 

soaked with petrol and set alight, but with no success, although 

t:he island was less than two acres and comdsted of two isleta 

separated by a narrow strait. 1he Elephant had starved to death 

after removing all edible browse on the island and in the sb.&llwa 

by the time the t;eacue Unit returned to the area in September. 

lhe second isl.c&nd where E.lepba.IK remained after food 

became scarce vas Island 101. A herd of about a dozen was first 

reported there in October, 1960, but left aome time in December or 

January, while a female stayed behind on the island. In i'~ebruary 

it was noticed she had a small calf, but she and the cal! did not 

disappear frCIIIl the island. until tbe latter half of March. A care-

ful search for carcasses indicattd that both bad reached the main-

land almost a mile away. This denonatrated the remarkable svbaiDC 

ability of a young Blephant call, wbicb could not have been more 

than three to four months old. By the time tbe cow- left the islancl, 

most of the browse had been eater.. 

This cow had appu:P.ntly waited to calve and then allowed 

the call to grow before leaving the island. lhe reluctance of the 

bull to leave Island 1 was p-obably Jue to fear resulting fran 

efforts made to drive it into tbll water. .'\8 already mentioned, 

Elephant vere reluct&nt to go into deep water in the presence of 

humans, apparently appreciating bow vulnerable they are when 

awi.mmi.ng. Sblilar bebaYiour waa noted for 1\bi.no (p.S"~) and 

Buffalo (p./o6 ). 

fa.epbant are strong swimmer• and can probably avoid 

most natural floods as, although little is known or their move­

ments, it is obvious that they wander 0\'er considerable distances. 

1. i:ILACK HHINOCEROS 

The rescuing of Black !~eroa, Dl.eeros bis:ornie ann, 
from island in the Lake was a priority for the tmodesian Rescue 

Unit and, aa they bad to be drugged aad handled indi rldually, their 

capture wa1 better documented than thSLt of any otbar species. This 

enabled r~th and Child (!Jl P!:•••) to suppl .... nt personal observations 

vi th f<eac:ue At porta and so describe in s.a detail the distribution 

of the whole population fraa the area affected by the Lake. They 

also deal with same of the characteristlca of the population •a 
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atruc:ture and dynamics and aome of tbe behaviour of .. Rhino on islands 

so that it is now necessary only to Suml&rise their findings and to 

mention some of the behaviour_ they did not cover. 

'1he distribution of Rhino was limited to areas on the 

. south bank where human settlement had been sparse and where there 

bad been no previous Tsetse Control t&mt1ng ·operations (p. ;JS ). 

Roth and Child attribute this to the sensitivity of the mdno 

pop.1lat1ons to hunting .. · A total of 62 ·were recorded between the 

Unniati and Mre~da Rivers and probably represented the bulk of the 

population resident in this area as, although Rhino frequently 

~allow, they avoid deep water and wtre therefore readily trapped 

c;m islands. 11te only reference f;;und in the literature to their 
. ' 

switmd.ng is the d.e~cription by Hawthorn and lock (1960) of one 

. which "had to swim at Kariba. .,ttere, there were several additional 

records of Rhino s\d.rnsn!:ng up tQ 20 or 25 yards_, which waa approaching 
' . . 

the limit of their endurance, as Black Hhino are pool" swtmners and., 

unlike -the ASiatic species, do not Uke deep water. Jotr •. N. Dean 

. (pers •. eamt~), senior warden in tnUhluwe Game Reserve, ZUluland., 

which has .. a dense Black Rlnno popUlation, is of the opinion that· 
this species will not cross a rapidly flowing stream if it is over 

15 inches deep. .He also found they preferred wallows with more 

mud than water-, 'although they continued to use th~ after· rain 'Wi~h 

water ·up to 18 inches deep. This ia iH contrast to the three Aalat.Lc 

_ fol1_Ds. Barbour and Allen (1932) note. that the javan lilino, 

nhinoceros sondaicus Desmarest, is partial to entf'..ring streama, and 
' . 

Hub back . (1939) records the same for the Sl.lnatran species, !ll.d~rps 

sumatraensis Fischer, which !~quently goes into clear streams up· to 

t~ee ~eet deep, while Ripley (1952) foupd the Indian Hhino, Rbino­

£eros unicornis linn, to be an acc01pli.sbect swimmer With, among 

others, a record of one which swam the BrahmapUtra rdver. 

'the fa.:~ that sane Black fi.hino went into deep water at 

Kariba was therefore unusual. Rescue Reports describe spoor 

leading from one. island to anothe~ tbrOugb_water up to three feet 

deep, and a family party was ®served feeding in about this depth 

of water on Island 17, but eharged back on to the island at soon 

as they \-1ere distUrbed. 'Ute male of tbis group hid in the water 

on thre~ occasions after the female and calf had been rescued. 

· turing pauses while attempting to drug :1t, it waded s·o to 100 yarda 

into the shallows and stoOd motionless in thickets with only its 
. ' 

head above the surface; but bolted back on to the island as soon 

as men gathered on the shore. It also crossed 150 yards of w~ter 

up to three. feet deep at least five times, but, as when biding, 

never did ao while being chased. · 'ibi.s ·was the animal Hawthron 

. and Lock described swi.Uilling about 2! yards and ~s the. only o~e 

reported to have done so before be1rig darted with drugs, although 

a number entered the water a.fte~rds and some drowned whe~ they 
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collapsed ·in the shallows under the influence of the drug. 

Rhino are weak swimmers wbich experience difficulty in 

holding their heads above the surface. Li.ke Elephant, they appear 

to realise how vulnerable· they are in the water, which accounts 
for the fact that they could seldom be driven into the shallows and 

explains the behaviour of the male on Island 17, which charged back 

on to the island as· soon as men tbrentcmed to block it off fran 

land~ 

Localised habits also contributed to their being marooned 

on islands. Six marked individuals were contacted after release, 

and all were ·w1 thin four miles of the release point. An adult 

male see:t at the north eastern corner of the Unniati \{est bush 

clearing; had been noted in this area on sever~l occasions by 

Nr. Stokes, the f~nger in charge of the area.. It was then 3.5 

miles from where it .bad been.releas~d s~ months before; which 
probably represented its maximwn movements in 11 months, as it 

became marooned for a second time when Island 100 formed between 

~his locality apd the release poif!t, in l-fareh 1961 .. 

In this general area, tl<fO marked Rhino were seen after 

rra couple of mo~thsn within ·"a few miles" of the r,elease point. 

One of these animals was later ·contacted one and a half miles frcm 

the release point a yeat:' after release~ bu:t the other died in the 

area in the meantime, (Dr. H. Hoth, ~· S,S!!!!.). 

l;n adult female was retaken on Ukubu:la Island, which 

formed nine months after its release. lbe break through giving 

rise to tlliEi island ,was four 'miles fran the release point. An 

adult male froxn thi-s island bas remai'ned within 11about five miles" 

for several mont~s since its release (l-A.l,rden P. COetsee, pers. _cooru) 

and another, liberated on the ea$'t. bank of the Sengwa fJ.. ver 1 was 

contacted five months after release when it had moved less than 

three mile~ into, the nearest suitable habitat. 

On 16th. . April, 1961, an ~dult Rh1.no was disturbf!d. by 

a boat ·and ran about· a mile into a bush clearing, but then slowed 

down arid circled round, so that it headed back in the direction 

whence it came. Wheri I:ost fran~ sight, it was almost back in the 

same clump of trees fram. which it had been disturbed. 

Small bane ranges seem to be normal for. Black Rhino, 

which frequently defecate in the same place, as Dean (2J!.. cit), 

basing his conclusions on recognieable .individu.als in 1-D.uhluwe, 

notes thu.t "For t~ greater part (black) r:hino have very definite 

home ranges in which they appear to spend tbe greater part of their 

lives.: .. I do not consider the home range to be in excess of six 

square miles and often as little as tour square miles~ .;."\n important 

factor controlling the s~se of ~he·hcme rane~ here is'probably the 

availability of water. In most p9.rts of the reserve even in dry 
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only one record of a cow and calf leaving their normal hCIDe range 

for another area, eight miles away, crossing a river (presumably 

wl th it ttle water) to do so where they. have since ~ned perman­
ently. u 

'lbere were two male Rhino. in the Nagupa,Dde Tsetse Area 

and these. remained in a . suall area of about 12 square miles for 12 

months after selective, but ~ensive hunting (approximately one 

hunter per 3. 5 square miles) began in the area. lbey then moved 

13 mil.es and left the area, breaking through the game fence surround-

ing !t, (Mr. J. Kerr, ~· conm). A Male with a ~cullar kink in 

1 ts tail was observed in july, 1963' and was reported to have re­

inained within half a mile of the confluence of a small tributary 

and the .luangwa River, during the dry sea1on, for at least tw~ yeara, 

alth~gb ~uring the rai.na it may have been forced a mile or so f~ 

the J.uangwa by the inundation of the flood plain. 'lb1s animal 

was seen by the aUthor within one mile of the same loca;lJ.ty 14 
. ' ' 

months later, in September,· 1964. 

This evidence indicatea Rnno are generally fairly local-

ised although the availability of .open water probably determines 

the size of the hame range aa Dean ha$ suggested. R1 tchle (1963) · 

indicates they wander five to 15 mlles fran .water to feed in parti 

of Kenya, as well defined Rbino path$ lead out this distance fran 

water holes.··· Stockley (1950). and Ripley (1958) bave gone ~· .~ar 
as- to describe them aa teiTitorial, on ac:courit of their defecating' 

on middens and then scattering their .dun& with, their f~t.. Although 

.Nbino do occasionally figbt, the active defence of. territoriea needa 

substantiating in viev of the .small 81R9Uftt of aggressive beh«dour 

found by Roth and Child, when Adno poPulations becciae canpressed m 

· to islands at Kariba. further/ Ripley (1952) ha~ su~geeted the 

great Indian ~no .are also terr.ltol'ial ~ .they too have midd~ns·, , 

but .Gee (1953) disagrees, as seve.U animals may use the same dung 

heaps . and this author ~ggeats they may play a role. in t<stablishirag 

social hierarchies within a voup •. 

Black' Rhino are probably' auscept1 ble ~0 abnormal floods 

where these .affect the great~ pan cf their bane range, even if 

the· water were only &·foot or so deep. A female and calf drowned 

in this much water within a few days of an island su.tmerging, 

indicating ~t is essential for .Rhino to lie dQWI1, as they often do, 

when sleeping. 

A. aeenour on Ialands 

Black Rhino are generally accepted at browsers of a 

vartety .of trees,· buabes and· sbrubs, althoup ·they seldan eat much 

gra8s •. ·. They _experienced· shortace• of food ae :islands ·dim1nished 

· in size, whic::b may have led to the deaths of two very aail calve a · 
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and an adult, b.lt Roth ard Child have argued that this had little 

effect on the structure of the population, although moat marooned 

Rhino were thin. 

Tbe plants eaten by . three tad.no on Ialand 17, based on 

observations of undisturbed feeding and the obvious d.gns of browaing, 

included CambreJ:l.lll a@f!ulatun, Dloamos guiloensis, Hglmskioldia 

spinescens, Di.chrostashxs cinerea, and traces of mopane were found 

in a few droppings. lhese were similar to the plants taken by otter 

browsers, especially Impala, the moat m.erous ·sped.es on the island, 

and suggest considerable caDpeti tion for food. 'Ihis may have caused 

the three Rhino to feed in the shallows, where Impala never went, aul 
was substantiated by the following incident. · One of the lflino bad 

broken _down a b~ancb of canbretum apimlatum and was defending 1 t 

frcm Orysb.lck, an Impala _ard a lllahbuck. In this, it waa not very 

successful, as uaually, when lunging after me of them, the other 

two were able to ni-p in and feed. 

the breaking down of amall treea ~r branchea up to four 

and a ·half inches in diameter waa aore preValent on tbia ·island tban 

in ·any other area irtveatigated on the Jake, lt was done with the 

chin .. and meant Rd.no could obtain food fl'Ca above the clear brovae 

line left by Impala (p.~ s- ). lbia behaviour' in response to food 

shortages is c~ri in Hluhluve aeconting to Dean, who describes 

areaa of two or three acres in vbicb. moat of the Aca£1& kaJ:roo is 

damaged, 

Jlhino populations withstood conaderable ccrnpressi<m 

into the •all areas on Utlaraa, without the various mpaller groups 

losing their identity (Rot~ and Cb:Ud, 21!.• £1!• )"and without inter­

specific canpttition ·for food resulting in a hea.vy mortality. . . 
Obviously. there is a level at- wb1.ch food aupplies will limit further 

gr~h of a Rhino population~ b:lt aa a limiting factor it may be . " 

less lignificant. th~ bUnting, or the availabill ty of "'-ater to this 

localised species, in extensive areas of ot~~se suitable ha~tat, 
. . . 

'Wlth. ·the JK)ssible exception of the Salal1l&nd race, p. bicornil 

!~enli.m (Stoekley. · 21• .QV1 Black Rbi~·a~e ,enerally· 

agreed tet be.dependent on regular_ ac:cue to opetn wa.ur. 

Roth and Child. have ·axJihined the· eaae w1 t.b vhich the 

species can be ella1nated by bfulti~, ·as ~e _.eplac•ent rate to 

the breeding herd i:• slow (8% -, 9% per &nn\ID) al¥l the maintenance 

of the population reliea lar&ely Cld the suni,val and lon,gevity 

of sexually active adults.. 1his.meana that a pop.llation could 

only fluctUate slOttly, and sporadic food shortages would not affect 

numbera to the Pile extent aa they py in rapidly breeding species·, . . . ~ 

which can becaae m.aeroua between IUc~easin periods of food 

scarcity, even if the intervals u. fairly s~ort. FUrther, on 
Islan~ 17, Rhino evaded the critical lack of food by obtai.rdng food 

frc:m a higher level than any other browaen, and the ability to 

cat twigs meant that they usect food unsuited to most species except 
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Elephant. 'lbia, and the fact that lb1no denlity is usually low 

in poorly watt:red areas, suggesta ~t open water is the main 

limiting factor to this species, which lives in small- groups in 

restricted baiBe rangea • 

. 8 •. BYRCHEJ..L •s . ZEBRA. 

Zebr& 1 ftcJ.uUS hurchel!! (;rlq 1 were on].y recorded between 

the ~nda and Uani.ati Rl.vera within ltloclesi&!ll1 portions of the . . 

Kariba Basin. This indi~tea the in:Quence of tuum. settlement 

on their distribUtion in .the Zambe&l Valley, where they are scarce 

· canpared with the sautham· loweld. 8/tre nuabers are high, even 

on down graded ranges, and they are Cine of the thief species 

culled ccmnei'Cially. ~ In one area of just Under . 400 square . milea, . . ·. . . -

14,307 bave been shot J,n the 11 years ·endingln 1963 (~pt.Aeport). 

This population baa .withstood an avera~ annual erop of 1,301 head, 

bu:t Zebra may be ~nore sensitive to habitat deterioration., or bmting, 

in· t.he Zambe'i Valle1, where the fatty nature of their nesh would 

have been prized by the tonga. 

6l head were rec:ord!!d on" three talanda during tbe present 
study and constituted 90:C of those fOund on islands in Rhodesian 

waters before 30th. juDe, 1961. 

A. ~spon1e to Jilooding, 

Zebra were very reluctant to enter water when trapped 

on large islands. ~ey were cbaaed abcut a good deal on Island 

171 both during their capture and the netting of other species 
which preeeded it. Two tangled in the nets and 31 W't~e run down 

in ·chases lasting three to si.x hours of June 13, 14 and 17, but 

it was mt until the third day that al\f entered water over a few 

incl~ea deep. <11 that day 19 crosaed back and forth to nettJ.ng 

point (Fig. 10) several tiaes. through water two feet deep, while 

12 of tbeir m.'Clber were caught. F.lve of. t~ seven left on the 

island that evening had disappeared by next. morning and tbe other 

two took to deep water after a short chase. 

'the behaviour on Island 20l.waa similar. 1\rO were 

caught on land after three hours before one took to the wa~ter and 
again the four which ratained on the island disappeared during the. 

night.- On Island 151 all 17 were run down without· going_ into the 

water, although the prolonged· ·chase nsulted in 10 dying of a~ 

haustion. 

On these three ialandt,. Zebra were reluctant to go into 

the water, eYen when pressed by beatel"a1 but the ialanda were 25 · 

to 120 acres. em a f(IIUl"th small island, bow'ever, three took ~ 

water as the Rescue Unit approached and drowned ~fter svillming 

300 to 400 yards (Rescue Reports). 'these distances must represent 

the limit of their swimming ability, aa the tw'O t:rom Island 17 
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were exhausted within 200 yarda and the one fr<ra Island 201 was 

tiring after 150 yards. 1be firat two bad been. weakened by 

starvation, but_ tbe last was in fal.r con41t1on, ao tbat zebra 

are obviously weak swbuera. they are al.l,o alow, and the only 

other large JIUUl1!lal.s, which ahowtd lesa ability ,ere Rd.no. 

IO.ingel (1964). gina the daily a"Wements of Zebra in· 

East Africa frc:a the sleePing area to food. and ~ter aa about. 

10 tcm. (c 6 Dd.lea) and the aallett area in which Z.bra became . 

marooned was 3. 8 square miles. 'Ihl.a wueata they would DOid 

most natural floods, although water would be an effective bariier, 

and this i$ borne out by Mr. D. F, Vesey.fitzcerald•a (PJI!.. cODm) 

obserntions that they were cut off by rivers ~n lake Tanganyika 

reached an abnol"ftl8.lly high level in 1963/61, where they we~ the 
. . 

only speeies drowed. 

B. l!hayiour, on ~lllancJa. 

Zebra are normally predCII:lbantJ.y grazers, judging frcm 

moat accounts aM field observations, including 10 ~Jtcmacb analyaea • 

The only area where they are known to make atens1ve use of plants . . . 
other than gtaa$ is in the Otpe_ of Good Hope Nature Peaerve, where 

grasses are relatively scarce numerleally in the Cape- acl.erophil 

vegetation. Here at l•a•t: two species of oyperac.ea were eaten in 
fai; amounts in early 1959, inadditlon to ·..u amounts of siX 

1pecies of grass; including f!nta!H!it~ J!1!:2rMtha ~· ~erta sp. 

)lost remarkable in this area, to wbic:h zebra have been introduced, 

was the extensive use made of the JOl.lll.ter sboota and bristly novera _ 

of t(!!talaaia cePb!lot•s. a atifny...brancbed woody CCmposi tae about 

60 em. high. . 1\fo Zetra were onee seen feeding on nothing b\lt tt. 

apical shoots of t~s speci•s for over balf an hour, and judging 

fran the plants this was CGJ~Bon behaviour •. 

It was _.sing tbal Zeira 14thatood the food shOi"-tages 
' . 

on Islands 151, and 17, both of which were in JSOp&ne veld and bad 

been heavily trCDpled. Zebra frequently returned to the fw over­

grazed tufts of perennial grass on Island 17, but ate mainly Utter 

derived from trEpled an:JNal grasses and fallen leaves. 'Ibe last 

did not exceed 10$ of· tile contentt of -any ot the five su.acha 

examined and were probably taken fortuitously as they were relatively 

much mo1•e ·c::rmraon on the grourid. 

On Ial.and 201, on the· other band, there wai ample green. 

perennial and annual grass in -April 1961, and this reflected in 

tbe better condition of the Zebra. Both adults caught were fat 

and even the ju.enile waa in better $hape than the 24 zebra 

conditioned on Island 17, all of which were very thin. 

Being marooned. aeemed to have little effecc on the sex 

and age claaat structure of tbe 41 zebra on Illand 11. A young 

nuraing foal waa the first to starve, wt was followed within a 
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week by two adults. Tbe 3b Zebra handled consistecl of equal 

numbers of males and f.-lea and included three a4dit1onal foals 

which were still nural.ng, and the five vld.ch diaappearecl fl'CIIl the 

island wi tbout beln& aexed wve all full grew. zebra have an 

. extended f oal1ng season ill Rbodeaia aad Kl1ngel (22,. sl!) auggeata 

females mature at tMttween one and two yeara in Eaat Africa, ao that 

growth ia olwiouslyraps.d. If the preMAt .. ple, taken in june, 

ia broken down accordia~g to bl~ foot len&tha (fig. 17) it pvea 

four (9.8 : 100 head of pop.alation) ..U foals and a total of 

seven (17.1 : 100 head) .u.&ture animals. 'lhese ccmpare with 

3.7 and 9.6 "young of the year" and 5.6 ani 21.7 total bllature 

per 100 headof ••ple obtained by Da••nn and Hos.-n (l902b) in 

.-plea of .514 and 83 taken between ltly and sept•er and in Apr1l 

frcm the Handeraon•a Ranches and the fort '1\lll area, napecti.vely, 

in the southwest of Rhodeaia. n&lbot and Stewart. (1964) obtained 

18.2% juveniles under aboLtt 15 aonths old in a a.ple of 1 1 &04 

f~ tbe Serengeti ... Mara region of Eaat Africa. 

Although these ratioa vary cons1:ant17, •.-nding on 

current babi.tat conditions and stockhl& rates, they support the 

contention that there waa no appreciable change in population 

atnu:ture in the Zelra aarooned on Ialaol 17. It ia to be 

expected, however, tlaat prolonpd atnaa would lead in1 tially to 

a heavy juvenile •ortallty, so that it is not surprising tbat no 

shift in the sa ratio was detected. Da.ann and Mossman obtained 

109 males : 100 f..U.ea in 88 Zebra culled on the Henderson •a 

Ranchea, and Wildlife Utilization senices, operating in the south 

of Rhodesia, obtained 93 s 100 in an annual crop of 1,163 adulta, 

where no at~pt was aade to shoot either ... 

In spite of three deatha due lo atanation on Ialaul 171 

Zebra IUrYi ftd ~Wt&rkably well while their range waa reduced frCIB 

between 7. 5 and 15 square miles to leas than 120 acres, conaidering 

the heavy ctDpeUtion fi'GIIl other WJgUlates. lhey auhaiated Minly 

on litter, but had free access to water wld.ch may account for thtd.r 

obvious success on depleted range in marginal cattle ranching areas 

in the south of lihodesia, where water ia t~"ovided for dameatic atock. 

lbey are, however, very susceptible to fences. Wi.laon (Ms.) and 

Child (unpublished) have noted this in relation to gaae fences 1 

while Mr. P. Johnatone (perth c01111.) Jaas found nUIBhers lower in 

areas cut up into paddocks tban in und.neloped areas under a atmU• 
management regime. In addition, Silberbauer (1964 ), recorded no 

zebra in the Central K.alabari fran vbere they have apparently dis­

appeared as the result of a "disease control" cattle fence. 
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9. BUSH Pig 

lhsh Pig~ Potamochoent§ pg!"CU§ ann, ~curred through­

out the study area,- hlt their secretive hab.it$ made any estimates 

of relative densitie-s along the Centl'al z.besi Valley moat un­

.reliahle. lhey still occur ini 1ntenllivtly famed areas around 

~ City .of Sal\sbury, ao that it is unlikely that any tiu1: tho . . 
densest Tonga settlement would have elbd.nated thee. 

, 'lbey became. maroo~ed on islands Wt wre very adept at 

avoiding capture and many must have drowned, although tliey wre 

very hardy and· few died- after . being c::.aught • 

. '\. Resppnae to Floodin& 

· Bush Pig on islands went utto the water wi tb U ttle 

hesitation, usually _as the Rescue Urdt approached. - '111ey were lese 

afraid of water than any species, except w"aterbuck .itnd, in ~pite 
. -

of' a tendency to bide in thickets, _ware usually among the first 

animals to leave an ialand. 'lbis behaviour was noted for 38 

specimens, although lhsh Pig r~ on part of IslaJ:d 17 for 

10 days while game vas caught'elsew~e on the island. 

They ~re: strong svtmmers and Junar (196\>) recorded a 

marked male whieh swam OYer a mile, wbi.le a fenale swam an estim• 

ated 1~300 )lards o.nd was still swirmr1ng $trongly when picked up. 

1bis is not surprising as Fitzsi.JI()ns (1919) remarks that they are . 

"expert 8Winlnen11 , and Bigourdan (1948) tbat they are excellent 

swinm•rs, crosaing large rivera without hesitation and in this way 
appear peri.odieall:y on l&goon ialands 1n wast Africa. 

there were tive islands w.lth B.tsh Pig within eaay sviDIDing 

distance of· the mainland and it s.-s tlk-.t, when more is known Of 
their movements, they will be fa.md to have localised habits. Juncr 

(P.!£!.. £~!!· ) suggests that the marked ale be recaugbt was swiJrmlng 

towards the island from which it bad been relllGVed and another male 

stayed on an island, where food was critical, within half a mile of 

the mainland. Finally; lllsb Pig returned to islands with Umited 

food even though they vere nearer to altemati ve and better habitat. 

B. BehaviS!!£ on ·Ialang_s 

Bush Pig are f Ot.Uld in a varie~y of babi tat types, but in 

the Nagupande t"'e&, where the vege'taticm is similar to that in the 

Kariba Basin, most of the. 109 shot on eontJ>ol were in areas Vi th 

riparian or jesse tbi.ekets. The habitat on most islnnds was, there-

fore, quite Sl.litable although, in a .llllmber of cases, they lacked 

normal foOd and cover through overcrowding by other species. 

1bere were l? to 21 Bush Pig on Island 11. but four waa 

the maxitm.a recorded on other islands am intraapeci.fie competition 
was generally Ught. They overcome the shor~ge of cover by hidiq; 
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in the water where tbey aade fNqueat uae of tel'llite aouada, which 

showed aboye tbe surface aDd wre .t'tea aari'OUIIde4 by scrab. 1'hen 
was also a report of o~~e wbieh bid ill. deep water aacl ~ afloat 

by reati.nc- ita lleM on a branch. 

They noraally feed onJNta or otbel- .....-table producta 

such as fnaits, but Nftl'al autllol'a aoc. tllat t1117,vill take carrioa 

when it is &Y&ilable. they _,.pui.ene.i CODJi4erable coapetitiOA 

for roots frc. Wart !i.l& oa Ia1an4 17, ......_ tt.n were ao fruiting 

trees, but were able to use the rea4ily .....U&ble carrioa which 

Wart Hog did not. Altlaough criteria tor uaeaaiAC tlae pbrsical 

condition of &Ish Pi&.Mn ~t beew deftlo,.., with oae uceptiou, 

those seen or caught on ialaada were J»t thiD. 'Dae exception bact 

ateasi Ye fresh a:ar tlaaae oa the IWat q\lal"ters, apparently caused 

by a Leopard. 

No deatlaa wre record.ACI fi'Cil a't.artatioa, e¥4'!8 on Ialud 

17 where· there vaa a ld.&h proportion of ~ture aniula. ~berta 

(1951) suueats they •:r farrov twice a ,.ar, kt ••t JOUR& •• to 

be bca-a duriD« the raias _(No9aher to Much). There aay be aa 

J14D1 u 10 foetuses in a Utter (Raberts, S!ll• cit.) but Ansell (1960&) 

gi'Yes three or four .aa u-sual aM, 1D the Nagupaade, fift unborn 

litters Yaried f.- twO to four (mean 3.2 ). <D Ialani 17, there 

were two SOtlllders aD4 anera.l individual fhalt and sub-adult anieala • 

. 1be souadera each bad two sub-adults, jullpd u yearlings, and one 

~three aDd the other four sucldillp betweea four aDd six months 

old. The hip maher of .baature an:l.aaals ill tt.ae two souaders aDd 

the presence of other yearlinp i.Adicateel that there vas little 

stress on the .-ple, aa Mohr (1960) describes jUWtnile IIIOI'tality 

as Yery sensitive to food supply iD tile closely related SV• scrroft 

Li.nD, an4 this also applied to wart Hoc at lari.ba. 

Their elusiyeness made it cU.ffiaalt to judge the effects 

of flooding on Bush Pig pepulatious, hut their behaviour and sur­

Yin! on islancla underllaed tbeir .vsatility, which is probably 

largely responsible for their haYiDC rsa.i.Ded nd.esprud in developed. 

fantland within 10 miles of SaUabury (Child and Safti'YI 1964). 

10. WARt HOG 

Wart ~. A!acoch!m• •tbita\91 Pallas. were plentiful 
ill thl KariM. Buin east of the Ha_,. R1Mr, particularly near tbe 

lUai Ri.Yer, and were tbe second aoat awaei'OUS species aarooaed on 

islands, contrihu:tiq 12.9% of tile • ala. rescued by the ead of 

.)u:le, 1961. Their ahaence f..- the ••odv aone waa atcributecl 

to the poor pereuoial gran co•er iadu.ced by 'lba&a •Ficul ture, aa 

they are fairly resistant to hlaati.Bg. 

1hey were Yirtually eUwtuted by aati-taetse CGDtrol 
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but haft withstood siailar operaticms ia two areas ia Rhodesia aDII 

Zallbi.a. Ia • third, a luatinc iatenaity of one 111111 per 3. 5 square 

lliles resulteCl. initially in a ~ ~line ill IUibe~a, but then 

for the next 18 aontbs hlllltin& saeeu••• ~ f&l.rly uaifol'll 

and it 1a debatable whether this latensity of hunting would baYe 

achined their eliaiaation. Bi.Jourdan (1948) streasea their high 

"intellipnce" and Maptability when penecuted. AlloR& other 

things, they beco.e leas diu.,U vlllch uplaiaa coatradietiona in 

11 terature between autbDra such aa Sbortriclp (1934), Steftllsoa 

u.ilton (1947), -.ell (1960a) aad HDhr (1~0), vllo found tJJ. 

aoat actiYe duriac tile U,, and Fltatd.111011s (1919) who deacribea 

thea as nocturw. 

A. TS•eonse SO Floodiu 

Wart lllg were readily trap.,ecl oa islaada, in spite of 

the ease with wbicla maay were drinn into. the water and their 

considerable swimming ability, a~ajnly because of locallsed habits. 

BJ.gourdan found a IUiber of croups resident iD small areas throua.._ 

out the year, but does not indicate the aise of the bolle range in 

ei tiler Seae&al or tbl Sudan, where be worked. l~.uy <m:!,. S!!!l!.• ) 

reports a kaow aale, with an ..Utak~e tail reduced to a stwap 

about an i.Dch lone, which vaa re&Q].arly obse~ ill the one dearing 

iA the Q.rai Forest Resene in Western Rhodesia for fin years. It 

was usually ill the sa. part of the clearing and tbe greatest dis­

t.mce 1 t was .-a up Qd down a riwr was UDder a quarter of a Idle. 

The ani.J1a1 did not apparently cross the cleari.Dg, so that this was 

the edp of its hoae range, vhicb .ay han extended back to the top 

of a ridp about one half alile way. Hr. J. Kerr <1111• SS!!!,) baa 

eight s1gl1tinp, spread over 10 11011ths1 of a recopisable family 

party on one aide of a particular one mile stretch of road near 

the Nagupande area. 

'Jhe sal.leat areas which ,.;ue rise to islands on wbich 

Wart Hog became trapped were of the order of 600 acres, vbile a 

total of 72 were marooaed on Ialand 17. which arose f..- 7.5 square 

mles, giving an anrap density of about 10 wart Hog per aquare 

aile. A similar, although leas aact figure applied to tlmbula 

Island. 'ft1e low nwaber of recapture records d&lrin& reac:ue opera­

tions of marked ani.Jials resulted fl'\'8 the t>ase vi tb which wart HD& 

lost ear tags. 1\t leaat four such aniwa's vere bandled and otlaers 

aaay ba..-e been oYerlooked. <De tagged ...U.l was retaken on Ialani 

17 vi thin half a ld.le of where 1 t waa releaaed snen to eight aontha 

before the island fo...O. Aaotber was on • island betweell tile 

one f,._ vbich it llad been rucued aDd the release poi.Bt, ud juaor 

<an,. i9!!.) is of tbe opinion that it was retuJ'IIiD& to its fonaer 

bcae ranp. Finally, there waa aa adult .ale re:J.eaaecl a.o1 re-c:apt 
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'lbe size of an island gove.tned the ease v.i.th which 

\art Hog could be 4riven into the water (Table 2). Although 

_they wallowed in the sballowa .arCkincl large islanda, they were 

-difficult to drive into the ~a.ter and often· flushed past un-

. concealed _hl.uMns1- rather than. enter water in which tlwy had to 

swim. Adults· showed a little less btsitatien before dr4Dg ~o 

tban ~ ther sucklings or yearlings, but all tba·t did enter, did 

so over recently _subncrged land . between two isliinds. 'llle vege-

tation wa~ simi.l~ to that. in th~ &hallows elsewhere and,_ according 

t_o Silholm (1933) 1 tt~y have poor eyesig_ht and in most._ cases ·could 

not ba~- seen tiM! other island, so that thoir behaviour towards 

water is _further eri.dence of ~oc:aU.Hd habits in an area with 
which they: were tamiliar. ·. 

· 'llley were atrong swlimers, one anlma1 being caught 

over a mile fl'UD the island fran which it had been nush~, anotber 

over ~lf- a. Jiile, and aw:inln1ng d1atanc•• between 100 and 200_yar48 

were C:QIJilon. '!bey ·were strong, not. especially fa$t s~era am ·_ 
often when approached in the water· charged a boat in a .most deter-

' . 

mined fashion &nlil in a fe~~~ cases actually went out of their way to 
attack. tme female adult which ba4 avoided capt\U'e on the Rescue 

Unit 1s firat visit to an island. when all b.uTowS were blocked, took 
to th~ water inlllediately the Unit returned, after. an interval of 

over a month and hid. behind· a large mopane tree in deep water, where 

in order to remain afloat she rested her bead on a braneh. Two 

others hid beneath thick carpets- of ~vinia, with only. the tip of 

the snout and the . eyea above water, and di.d not fiusb ul)til approached 

to within five yards .. 
. . . 

Wl.th the exception of tbe.l.r svi..mrning, the behaviour towards 

flooding at Ifarlba was very simi.lar to that described by Bi.gourdan 

(1948) during seaaOQ&l inundatioria of the Senegal River Vall•Y• 

Here a proportion of the pop!lation becanes marooned on anall:_ 
islands for four or five mO!lths every year, while others, whose. 

ranges do not inclUde temporary islaQds6 -gl.ve ground before the 

flood, and Bigourdan suggests they may disperse 100 lan.· fram the 

river as Wart Hog are found during the rains, in country quite un­

auitable !or them in the dry season. Movements of such magnitude 

require verific~tion, including observations on ~ked individuals 
' . 

as \\mot Hog can do wit:bout water for long peri<Y.ls lasting up to 
six consecutive months, although, as this author baa noted, the 

availability of water probably controls absolute numbers. They 
are resident in parta of SecbUanaland and the south east of Rhodesia 

where there is no water for over 40 m.i.lea in the dry seaaon, and in 

the Nagppande Area, did not concentrate on certain water boles as 
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others ~riod up at the end of t_he l96i dry season, although there 

was a rapid decUne in the physical conditi:on of specimens frmt 

waterless areas. 

Bl.gourdan •• work suggests they ~e well able to 11 ve in areas 
' • < ' I 

·Subjected to regular seasoMl fl~ng, b.lt high losses were . 

recoi'ded <Juring the ~su"ally severe fi~d$ in ~u~d in J~ly, . . . 

1963 (Natal Parka Board neeorde }. In this :case, cold weather 

preceded the rain 411d drove wart Hog into their burrowa wbe,.e many. 

drowned. Player (J!!t!.. ~9!!!!) estimated. that 1n· parts of the 

Unfo~o:ai O.e Reserve some 75$ of the population _perished within 

a few days ·frCIII the ccmbined effeetl Of cold and drown,in&• 

a. Behaviour on Islands 

. ,e es8ent1al caBponent• Qf Wal-t Hog habitat appear to 

-inClude a4tJquate sui ~ble perennial grasses and good <:over, which 

in Rhodesia is often derived f~ the burrows in which the adults 

of this markedly·· diurnal species sletp. l1leae burrows are also 

very important during the farrowing season. Orl.gy (1955) glves 

tempera~es around 30°C and. a·relative tnaidi~y of about 90%· 
. in one be excavated, and .Sowl~ aJtd Phelps (Ms.) have .shown that 

$.tcklings nave llmi ted. control aver their body temperatures and 

in "the laboTatory require· artificial warmth, at least until they 

are over two months old, although by tlte time they are four monthl 

old they ~an· survive overnight at 40°F (4.4°C}. lhia was sub-

stantiated b.r practical expeti.ence when raiaing young· Wlrt Bog in 

thli Nagupaude Area, where t~ CO."ltinued to faveur warmth until 

well oysr four months of age. 

Several authors have .-tressed the importance to tb1• 

species of Ant bear h()les or other burrows and .b!lell (1959) euggests 

a poSitive relati.onship between the distribution of tbe two ·species· 

i,n zambia; although Bigourda.n indicate& ravines and dense thorn 

thick•t• are suitable alternatives. 'there is, hovever, little 

doubt that .1rttbear holes are impOrtant for high numbers of Wart 

:Hog ln the Central zamben Valley. 'lhere are few natural dens 

and t\art Hog probably nev~ make their own holes, although they 
. . ' 

will modify those of other species. captives used 'both the fore 

feet and the rhinorium when thus engaged. ibe former were used 

with the anitDal down an one •twriat 11 ; which ena~ the other fore• 

leg to be extended fo~rd and then swept back with sufficient 
. . 

force to move a stone, six inches in di.Smeter~ some 10 to 12 feet. 

'lhis form of digging is apparently reserved mainly for hard object.a, 

as the snout is used in soil and~ according to Hr. V. \dlson (Per•• 
s:9f!!!) it can be used, 'with the ~ ly.i.ng on ita back, for raisi~ 

the roof of a burrov. 
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There were five Antbear& on Ialand 17, which apparently 
prOVided enough holes in the 7. 5 square m1les fran wblch the ialand. 

origlnated, for the '12 ~ Hog wbicb became marooned there.·. As 

the island dlm1n1sbed, however 1 \tart Hog became short of eover. 

Nor,nally they made frequent use of holes toavoid being caught, but 

on tbfs and other islands, there were 32 records of their attempting 

to shelter in holes which were already overcrowded, or were too 

shallow to acc~odate the whole a.nimal. There were also aix 

records of t.Jart Hog smiri.ng a hole -.d.th another species as follows : 

two Antbears, a Baboon and an Antbeart a Grya.buck, a Civet Cat, and 

twiee with a Porcupine, and as noted, three ~rt Hog bid in the 

shallows. 

'nle use Wart lt<>g ~e of dense cover and their apt.t. tude 

for remaining bidden in small patc::bes of scrub are not generally 

recognised, but are probably important for their survival in areas 

where they are hunted extensively. ln 11 instances, different 

indiYiduala remained bidden in thi.cketa .eight to 10 yards across; 

and even when they were surrounded by men throving stones and sticks 

at the!$, remained m~tionless and would have been ovwlooked had 

tfu)ir pre•enee nQt already been established. This behaviour waa 

continued on overb;rwsecl islands, but was .Jl&turally ineffective. 

No serious ~igllt for possesaion of a burrOW' was noted, 

even when cover was critical, or when Wart liogs o~asionally forced 

their. hindqtutrters into an over crowded hole. 'ftlree adults in 

holes "on Ial~ 17 did, howeverj ad'•pt an a~•aive attitude·vhen 

appl"Oaclled by a yearling whieh1 1ft ~b caae, moved on iDDediately. 

en this ialand there"" three or four yearlinp with·~· on 
their hindq\iatteTa, attributable to lunges fran adulta, which 

occasionally jabbed at them when they hampered their escape during 

a drive. 'ibe lac.k of fighting may have been 4ue to. their poor con-

d1 tlon and l~ek of enerJY, as Fi t•$1mons (m!,.. ~ records Wart Hog 

fighting for sui~ble b\UTCJWS. 

The illlportan<:e of burrowa suggests populations may have 

been restricted_. even before islanda formed~. when iridividuals becaae 

ct'mpresse~ on to incipient islands or· along the lllainland. Weak 

animals cr-awled into holes to die, further ·aggra..-ating the ahartage 1 

as on Island 17 it wa.$ exceptional ror a,n artimal to shelter in a 

bole containing a -ca-eass. On ·ukubula Island~ carcasses were found 
on ·the surface only after moat holes contained a dead aniJnal, accor-

ding to Re.scue Reports. 'lbis bel.'la'd.our suggests a useful adaptation . . 

against the spread of disease in a specie$ wbieh favours bodily 

contact to the extent that irKU.vidtlalrs 'Will luldlt together in the 

sun or a wal.law .. 
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,'\dults. can survive without boles, but observations on 
Island 21 demonstrated their importance for avoiding ~edation. 

On this island a Leopard eliminated a population, described as 
11c:onsiderable'1 in rescue ~ports, within 10 to 11 months. Bl.gourdan 

is of tb.e opilli.on that adults are inmune to Leopards anc1 are safe 

!rem Lion while ln a burrow, but the :former is obviously not the 

ease and there are records of Lion digging rllrt Hog out of boles 1n 

the \'!anld.e National Park. 

&er (1958) suggests tlarg Ho! are chiefly gr&zers of 
' ' 

the aeri.al. portions of: grass .and only root as an emergency, as their 

jaw musculature is unaui ted for obtaif:ling food in this way, and. 

although Mohr (1960) does not quote EWer, she is in general agreemmt. 

'lhe leaves .a.nd stems undoubtedly prOVide aaost Qf their food in t..tlu• 
. . 

land, where liJter observed their. f.edin~. and after many years in the 

field in this well grassed area, t~. I. ~yer (eers. ~) could 

. orily r.ecall' two «:c~si,ons when he bad s.,en th$n rooting. In moat 

of their range, howeves:; they root extensively, at· least se~sonally. 

F1 tzsitnons (1919} records lt in parts ot South .\!rica, Shortridg~ 

(1934) in South \iest Africa, ;1nsell (l960,a) and Mitchell (1963) 

in ?.'ambia, l4unprey (1963} and Ceigy (1958) in Ea$t Africa and 

Blgourdan (1948) in the Sudan and Senegal.. 1bis also applies in 

all areas in Fhodesia and Bechuanaland so far investigated. In 

addition to grass·and sedges, they take fruits, and lligourdan, who 

notes their obvious: liking for ve~ta.tion in damp places, also Usts 
. .. . .. 

eggs, _r('l(fents; snakes, liaards, cri-ckets and carrion. 'lhe. occasi.Gt• 

al use of carrion also remarked on by Steinhardt (1924 ), quoted by 
Shortridge (19J.' ), and Mr. ? • Johnstone (~. S..~') and . the wide 

range of cooked and uncooked foods; including most meat, with tm, 
exception of rav Wlrt Hog flesh, taken by captive animals is impor~ 

ant to later discussion. · · 

Thirty two atanac:h$ from the Nagupande area in vc~ober 

1962 contained grass to the almost ca:aplete excluSion of Other 

matter. . Stcmacba_ frau most areas ~ontained over 90% roots, parti-
.c:Utarly those of Loudetia super~, but also small amounts frca 

dicotyledonous plants, .m. there were extensive signs of rooting 

wi tb patches up to 18 yard~ in diameter cCD.pletely ploughed up. 

St<macbs fran areas w~re grass. f\ad fiushed folloWing :fire contained 

varying proportions of leaves,_ der;:::-::1dirtg on thf! extent of the !lush. 

A tame free-ranglng Wart Hog ate both roots and the leaves and. 

stem• of grasses ~ sedges between February and July, but had the 

exclusive use of green vegetation around a spring. '!'her• vas 

ample green grass, both annual and perennial, which bad remained. 

green lat~r than usual in the soak zone extending over aost of IslaDI 

2011n Apr.tl 1961. wart Hog bad rooted extensively, however, and 

the staaaclt of an adult male casualty in vet,. good condition c:onta.i.ned 



- 66 -

only the swollen roots and very bdsal portions of :;ro:.i.Sb stems. 

:\ sunrnation of these observations sug:;csts ~.art 1iog 

feed on the portions of grass, and to ..t lesser extent, sedges, 

which seasonally have the highest food value, and th..tt rooting is 

not an emergency mechanism as ~r (1958) and horh (l96J) suggest. 

On Island 2.)1 grass roots were ver:· swollen at the end of an 

optimmn grO\oi.ng season, while plants were growin; rapidly around 

the spring and in burnt areas in the \ab'Upande and '-'OUld, there­

fore, h.1ve bad food reserves rnobil.i.zed in the serial portions of 

the plant. It is also possible that the explanation for the 

survival of :.,art. Hog without free ,.rater for months at a time may 

rest in their use of these roots, as in areas with a very dry 

season, perennial grasses t.renerally llilVC a well developed rooting 

system. 

Feedin11 observations ani five stomachs from Islands 17 

and 144 showed that even when critically short of food, ·.~art Hog 

took little besides perennial grass. 

across on Island 17 had been roo~ed. 

hbolQ areas up to 50 yards 

'Ibeir physical condition on 

seven islands showed a close correlation with the status of the 

grass, especially perennial species {Table 14) an.i 32 of 40 (80%) 

animals over a year old and classed as good or fair, cnme from 

islands where perennial grasses were arbitrarily asaigned as 

conmon. lhe only exceptions were fl'Qn Islands 102 to 112 where, 

although plentiful, the grasses h;;td. been heavily overgrazed. It 

is, therefore, remarkable that i'etrides and Siank (in press) found 

l~t Hog mmibers increased in parts of &lst \!rica, while perennial 

grasses deteriorated towards more bare ground and scrub encroacbnent. 

It is also interestine that ~,a.rt l!og made little, if any, 

use of the abundant C4rrion availaLle on Island 17, as they are known 

to eat meat, even when well fed incaptivity. "ibis suggests that 

in the ~riba Blsin \vart Hog are not as cmn1 verous as Hohr (1960) 

and nigourdan (1948) imply, as the ~{art aog on this island were 

starving. 

11te decline in !)hysical condition culminated in losses 

on several islands., inclJ.tdirlc7, Island 17 a:il tJkabula Isln.nd, which 

led to shifts in population structure. 

covered relatively early lo~ses, '..rhile jal'rs frcrJ Ulrubula Island 

inc-~uded the animals which survived the lon.",0st and died on the 

surfl.ce after most holes contained a. car<w.ss. Before discussing 

chan~~es in population structure, it is opportt1ne to outline briefly 

the life history of the species as far as it is l..11cwn. 

In most areas, there is a peak feu-rowing season, whose 

timi.nr. varies locally. rut in ::>ene;~al and to a lesser extent in 

the SUdan, where the seasons are not clearly defined, Bigcurdan 



Table 14. 
Physical Condition of ~:art r!og on IslAnds 

L.CCATIOU OOWITION V""uG31'ATICU 

Adults & Yearlinas Yountl under 1 Year Stat& of Grasses 
Good Fair '~.! 1 -~ ~~ ¥:9~ Annual Spp. Perennial spp. 

-~ ff~ :·l .F .1 'F tl .F Occurrence. Con:lition Use Occurrence Condition Use 
' i .: 

Island 17· : . 3 :3 1a 29 l a !~pane and. common Dry Heavily Rare Green Heavily 
scrub trampled grazed 

Isla.tld. 151 2 5 3 1 i.:fopane· co:mnon I?rt Heavily Absent 
' 

. ·trampled 

·Island l44 
. 

9 2 r-»pane and , 
bush clearings Conmon D%7 ·::rodere.te Con!t:Don Dry 1-1oderato 

Isltinds 202 - 3 8 5 l 3 1 TerminaUa and Common . Green. . Light Coltlill)n Green Light 
206 thicket etc. 

!slaDd s 2 ttwpa.ne - Co:tmon Dey · HeavilJ Absent 
used 

' ' 

Isl.&.n::i 101 '1 Thicket Co:rn:non Dry Light Comnon Dry Light 
:mnk 

Islanis 105 - 1 4 ·4 3 1 3 2 Alluvial -.Rare Dry Light Comon Dry Heav.r 
113 hillocks rank 

· ;t • Iiale, .F= Female. 
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(1948) recorded births in most months, but suspected a peak in the 

SUdan during the rains (June to October). Child ~!!. (Ms) describe 

a definite peak in the Nagupande rea around the end of October, 

with births fraen September to mid-iJec~m~ber 1 between 1962 and 1964. 

Higourdan (1946) reports tht~t litters varied fran one to 

eight, with an average of 3h while Child ~!!! (2J2.s;it) found it U) 
be over 3. 7 (range 1 - 8) in a sample of 21 late tenn pregnancies 

during the first season of hunting in the Nagupande, but note that 

t.he average declined in subsequent seasons, JD,"'bahly as a result of 

the buntin~. 

Child ~ ll!_ (19G5) a~cc w.l.tl1 l:lzourdan (1948) and .\oth 

(19GS) th,,t early growth is very rtrpilt, :~ut that it.t"! readily in-

flw:mccd by t~1e plane of nutri tinn. ~wth is prolonged and 

continue.s in mrU.es, at least, until they ~e over 36 months old. 

Females n1<..tture in their second year and farrotrl for the first time 

on their second birthday in the N-:tgupande, where males mature a 

year later (Child !l a!· Hs). It is possible, however, that like 

other pigs (Mohr~ 2Q. cit) improved habl.tat co.t¥1itions may hasten 

maturity in t1~1rt Ho , as Hoth (!J!.. cit) describes a female which 

was raised on a grev.tly supplemented diet and which, at seven to 

eight months, would have been indistin&'Uisbable fi'OOl free ranging 

adults, except for her smaller tusks. S'imi)ar early maturity 18 

known in danestic atocJ-_ and deer raised under optimum conditions. 

ri!,l'OUI'd&n (1948) found they were practic<llly weaned at 

two months, when the sucklings left tlie burrow' in which farrowing 

to~k place. The last lactating females were found ill the Nagupande 

four to fiv~ months after peak fa..rrowin;; and three to four months 

ufter the la.st recorded pregnancy. In this area, sucklings left 

the burro\YS within days of blrtb and over 3 o wera captured wi tb the 

umbilical cord attatched and, in a few- cases, still wet, and yet, 

accordin~ to tii.gourda11, the cord is shed after about a week. 

t·Jtether or not these umall young accompany their mothers for long 

periods or not requires further investigation, as unaccompanied non­

pre;;nant, lactating females arc fuirly canmon during the farrowing 

season. 

Simpson (19€4) describes rutting behaviour in May in the 

loi'd.nkie National !'ark and ~hild !!, ~ (Ms) found 1 t to be about the 

same time in the ~gupande ~ea, which approximates to tle gestation 

period of 171 to 175 days, given by Lrawn (1936) an:i the observed 

peak in farrowing in this area. 

:~lult males anJ female,, ;., not associate together fo1· 

lon:; periods, according; to Uigourd .~ (1948) ~ilo describes several 

pregnant females running together tl bclm:·e splltting up to farrov, aa 

wll as unstable bachelor LToups of twa to six animals. His over-

all sex ratio was very constant, h~Y,vever, with e-~ual numbers of 

males and fewnales, which is similar to the ratio obtdined tor the 
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Collared Peccary. Pecari tajacu (Linneaus)~ by Sowls (1961). t'here 

were 491 sexed \li&rt Hog skulls collected during the initial aJ.x 

weeks of hunting in October ~ November~ 1962, iD the Nagupande 

·Taetae Area. Of tbe.e, 242 were .ala and U9 (97 : 100) were 
femal.ea, including 12 aale and 18 fe.ale auckl.utp, 64 male and 54 

f_eule _yearlings and four mature f.-lea which could not ~ aged 

further, in addition to tbe adults listed in Table 17, which indicates 

a re.arkably constabt sa ratio iJI all age classes. Further evi­

dence for a constant sa ratio ca.ea frca Table 15, where. the sex 

ratio does not differ significantly frca parity (Chi2 • 0.82) and 

remained constant at different levels ef -~. as wart Bog 

were cleared frc. east to vest on Island 17. 

'l'bese data augest that the breeding pair is tbe basic 

soc.j.ologi.cal unit in the population* particularly u Child !! !! (Ha) 

obtAined a ca.pleaentary Dmlber of bmature -.lea owr two years old 

to the nuaber of mature unbred f-.les. Further detailed reaean:h. 

is needed, especially inte ule/f.W.e relationahipa, aa· it is 

possible tbat an alteration of tbe ratJ.o may produce effecta illpor­

tant to ~ aaana~t of the species. 

Child tt !!. (Hs) calculated a total reproductive poten­

tial of over 268 sucklings per 100 aemally aature females, but 
. ' 

Bi.gourdan (1~) arapea that one youag per year per female is ade-

quate to maintain a. stable popUlation With an aver~age adult Ufe 

expectancy of three to four years, so that tbe value of mltipl.e 

births mst relate to expanding populations, the aipficance of 

which is discussed on p.; ~4 • 
.. 

Another featunt of Wart Hog behaviour which will be dis-

cuned later in tbe papa:, is the habit of soae f.W.es adopting the 

JOUftg from other.t which ha'te died. 'DU.s is aentioned by Shortridge 

(1934) and Mohr (1960}, who· also found it ill sus ;scrofa, and ia 

apparently fairly ea.on in soa of tbe 1ululand c.e lleaervea. 

Mr. G •. Stewart (J!!!1. coa.) has HY~ records of fsales accom­

panied by .ore youn1 than the aui .. 1i tter si&e recorded in this 

area, .and tbi.a is partic:ularly tnle for parts· of tbe raenea in 
. .. ' ' . ~ 

which .there ia · wideacale cullin& of· the expanding wart tbc popu-

lation. 

the absem:e of .reco:rda of ~pant or lactatin& females 

_on ialands .at lariba waa d~e to t..lle · aeuonal nature of births, 

coupled vith the short ,geatation and la~tatinc periods, and the 

aaall sample of feule casualties available for autopsy. It is 

to be expected boweYer, that the low plaJa of mtrition would have.· 

reduced the average Utter suniYi.Jig to full tena, as this ia estab­

lished in the Dfaeatie. Pig (Haa8>Dil, 1960),. wbere the JUaber of 
developinc conceptions is variable due. to the resorbtion o'f surplus 
embryos, and Child ~ !1. (u. £1 t) have found tld.s teadeney in Wart 



Table 15. 

·~of TotGl 
·population 

25 

25 

25 

25 

. The Sex Ratto. at Different Levels 
. of Satnpling on Island 17. 

Sample i-tale .Fe:::ele ~~ Level or No. in 
.population sa:Jple 

16 7 9 25 16 

16 s ll 5G 32 

17 9 a 75 49 

17 ·a 9 lCO 66 

i·Ale Fem$le 

7 9 

l2 20 

21 29 

29 37 
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Hogs. Runts are also common in unborn litters and Molu- (1960) 

describes variations in the reproductive rate of s .. scrofa fran 

150% to as low' as 60% of the original population, depending on the 

availability of food ~~a given year. At least one boglet was, 

however, born on Ukubula I!land during the final collapse of. the 
entire poJllla.tion • 

. It is posSible to deduce a heavy mortality among juveniles 

especially sucklings. {o to 12 months), ~oned on islands. Bi.gourclan 

(1948) describes heavy losses in Wirt Hog two to six months old, ard 

Mohr {1960) bas found the same in other I!Ui6s. Roth {1955) suggests 

that the weaning ,Period is very criti<:al for \-.tart Hog, as capiives 

reared on a unifor.m diet showed a downward deflection of their 

growth curves at this age. W.gourdan•s figures indicate a 

marked decline in the suckling to adult female ratio during the 

first half year frtiJl 350:loo to 200, or less:loo. S:lmilar heavy 

losses are evident in most populations, but are less marked than 

those found on islands at Kariba. 

1be'491 wart Hog ~olle~ted fran the first six weeks of 

hunting in the Nagupande yielded 118 jUVeniles 11 to 12 months 

old and 123 females 3S montha 'old or older, ~.therefore capable 

of having bred the previous sea~on. :a was policy to. eliminate · 

all \Va.rt Hog, but hunters would have tended to bave selected the 

largest targets so that there may ba1re been a bias towards shooting 

more adults from mixed·· groups. If so-, the ratio of 95.9 aueklinga, 

which survived the whole of the previous year, ·per 100 adult fsnale•, . .. . . 
would have tended to be low. 

'lhc ratio of three 1 seven to eight month old sucklinp 
' . 

with 25 (12:100) ad,ult females obtained on Island 17, ws, however, 
very much lower, in spite of the sucklings being younger. Con­

ditions became critical later in the year on Ukubula Island, ·wt 
here too the suckling ratio was very low. Eighty fot.tr jaws W'ere 

available fran the 93 carcasses found oo the island and included · 

three . .1uveniles approaching 12 months, and 68 specimens in their 

third year ·or older, so that if half of tire latter· were females,· there· 

wen about· nine sucklings :100 adult females. 

Suckling ·losses were heavy on moat other islands (~ble 16)1 

even where food w~s relatively plentiful and the adults in ~easonablo 

condition, which stresse& the sensitivity of this age group to the 

availability of food, as well as _cover, and those handled wre all 

very thin. There are no tublished figures of. the proportion of 

yearlings to be expect~d in a population,. apart fram general· state­

ments to the effect that. females are often accompanied by one or 

two yearlings, in addition to the current season •e young. "This 



. Table 16. 

Location 

Island 17 

Islands 
201-204 

Island · 
144 

Island 
151 

. 

Ielands 
109-llO 

Island 
113 

leland 
1ll 

Island 7 .· 

Island S 

Island 
1Cl 

Total. 

:-1 • Hale 

F • Female 

The Composition of \•ra.rt Hog Populations 
from Ial.a.nde 

~uekllngs Yearlings Adults All classes 
:.j F .;r 

.1 F :1 F :'1 F 

1 2 4 9. 23 25 28 '36 

3 1 2 11 5 lh 6 

-) 9 2 9 2 

l '2 5 3 8 3 

1 1 2 3 3 4 

.. 

3 2 1 1 4 3 

1 1 1 2 1 

2 2 2 2 

2 i 1 l 3 

l . 

ll 9 9 10 53 42 73 60 

Tots.+ 

64 

22 

ll 

' ll 

7 

7 

3 

4 

4, 

1 

134 
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infers a ratio of 100 to 200 yearlings: 100 adult females. The 

sample of skulls fran the Nagupande contained 94 (.44 males and 5Q 

females) 23 to 24 month old individuals, which represented 76.4 

yearlings: 100 females, which survived the previous year. 

These figures .may not be truly representative; rut 
serve as a guide, and underline the low numbers of year lings 1 13 

with 25 (52:100) adult fe;nales, on Island 17. Thirteen yearlings 

surVived with the last portion of the poJUl.ation on Ukubula leland, 

indicating a survival rata to the age of 24 months of t39:100 adult 

females during the final collapse of t~ population (assuming 

apprcW.ntately even numbers of males i;tnd females among adults), which 

is significantly lower (Chi2.6.62, 1, .>0,.02) than that found in the 

Nagupande. · 

On both these island$ s. differential mortality favoured 

hart Hog over 30 months old, prin).ari.ly at the expense of the 

sucklings, but to ~ lesser extent also the yeax-lings. there may 
also have been heavier losses among tbree-year-old.s on Ukubula 

Island than amora& individuals of tour years and. older. Child ~ !l 
(1965) found that 23 to 24 month old males .hai the third molar up 

to 26 nm long, while in fenales it was 24 nm. In lnales 35 to 36 

months old it reache4 41 nm, while in females, ·where the dlviaion 

was less clearly marked, it was about 39 nm. As few of the c:arcasna 
on Ukubula Island could be sexed, the sample is·broken down, for tie 

purposes of. n:J.ble 1?, using 25 mm am 40 inm ~ lengths, as the 

division between two-year-olds and tbree-year-olds, and tbree-year­

olds and older animal~ respectively. If two specimens with 40 mn · 

teeth are classed as thr5fe-year, the difference in the proportion 

of :three-year-olds on the island and in the Nagupe.nde is significant 

at the 5% level (Chi 2-3.902), but if these speeimens were older the 

difference is significant at the 1~ level (ctu.2.,.6.921). The 

comparison is, however 1 based. on sinr;l~ samples. and there was no 

indication that tbree-year-oldt were tteaker than older animals on 
Island 17, so that the possibility that there is a differential 

mortality among adult Wart Hog during the decline of a population, 

requires further investigation. 
. . 

There was no evidence to indicate a differential loss 

frQrt1 either sex on any ialands, wht.le the close adherence _of a 

sex ratio approaching unity suggests there was not1e.. The slight 
. . . 2 

differences in Table 16 are not statistit;:ally signi.ficant (Chi •0•547) .. 

·Further, Table .. lS, in addition to showl.lg tht distribution of the 

two sexes o.v~r Island 11, also g.t ves a. remarka~y constant sex 

ratio for samples caught during a period of four weeks, when the 

· popUlation was on· the brink of· collapse. Ml'.uly of the ~a 

·were so weak ·that they .could hardly walk so that had there been 

a. Jbarked difference between. the 'two sexes, it would have eh~ a• 
~ . . . 

. more Qf one or the other in later $ampl~s. 



Table 17. 

Total t\1 

M • ~:tale 

F • Female 

The Age Structure in. a 3ample of \\'art Hog 
Two-years--old atrl Older Compared w1 th that 
ot the Last Survivors on Ukubula Island. 

. - 339(166,173) ·-



- ?1 -

~rtality in wart Hog .followed the claasical pattern, 

w1 th successively older juveniles being el.illinated during a food 

crisis. In this respec.t tht!y were more ald.n to the solitary· 

antelope and Zebra than t~·tbe highly gregarious fonns such as 

Baboons~ Impala and lbffalo, altb.OU&b they were often under ai.milar 

stresses . through over-population, aa they became concentrated in 
greater n\mlbera t))an the more or lesa solitary species. 

. . 
'lhus Wart Hog, _which associate· together in small groups, 

typically . have multiple births and feed cbi.efly on perennial 

grasses, were maraoned on islands because of tbeir restricted 

. h011e ranges and ln spt.te of their considerable sv:ilmling ability. 
. . 

'ibey wer~ the second most mmie""'s species handled by the Rhodesian 

Rescue Unit and expenenced llmitations of habitat on aeverali,landa. 

'these led to a decline in pbysie&l condition and a classical pattern 

of mortality between different age clqses, w.lth affected prima1'1ly 

the sucklings, and 1eaat, animals over 30 1110.ntha ·old. 

11.- outkEn 

lbiker, Sylvicapr;a griluJI.f U.nn1 vas among the few species 

which were more COJtJDon' in densely settled parts of the Kariba Baa1n. 
1.bey were ll\IISerous on td.luviUftl along the too~ .. of the Blnga eacarpo-

. merit where the people had been abunt for about two years. Seven 
' 

were once contacted along a ··traverse of 250 yards in dense bush, and 
14 were marooned on an island derJ.yed frcm a~t a.ooo acrea, giving 

a _density of one J.Uiker to 140 acres. 

· . 'they ~e wU· ~Mown to favour intensively farmed areaa 

allowed to go fallow, apparently· because of the large amount of 
. . 

low browse ·which .bec::ta.es available ld.tb the. t!ncroaehraent of scrub' 
. . 

and farhs.. A sample of 64 IUiker collected in October 1963, along 

the Msola 'vlei in. the Cewall Tsetae Area, had eaten nothing but 

browse. :rtte ·plants ·varied with 1~ availa~lity, but llliker 

taken from areas where forbs were 'maeroua .bad· eaten little else 
. . ' 

and~ tn aU the· stcmachs·identifiable1 f.-agaenta were of browse, 
' . . ' . . 

obtainable within a foot of the grOW'ld. 

Dte number and pro:d.tlity of many .of the IUiker to old 

villages at . Binga, . sU.ggested that the population wa~ ~panding 

rapidly" 'Ibis may have been due to their r-tle&se from a COrtioo 

aider able hunting ·pressure or to. rapld envirom.ental cbangea -

resulting f~om the evacuation of the Tonga (J).i.t)· 'lhe Mzola 
· sample demonstrated the high procluct.i.Yity of the apectea (Child . - . . . . ' . 

and Wilson, l9&41 b) Which, under ideal eondlt!ona, could theoretic-

ally quadruple itaelf in about twO yeara. 

Q.d.ker were relatively scarce in areaa in which li!Ost 
rescue work took place and constituted only 4.6% of the ani.mals 

rcoved from islanda by th~ eri<l of .)\.lM 1961. 
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A. Reponse to Floodigg · 

'lbey took to water readily and, for their siae, were 

strong swimera, although they frequently attempted to hide in the 

shallows. Ci'1 35 obsened, 31 (89~) showed little hesitation in 

going into the water when flushed, and ·the fcur exceptions were 

on Island 17 and did not need to ·go into the water. 

They could swim about as fast as a man and junor (1960) 

noted they swam', up to 1,320 yards. 1be longe$t distancea re- · · 

corded by the present author were a 1. over 300 yardsJ one, 200 

to 300 yards; tbr~e, 150 to 200 yardsJ four, 100 to 150 yards and 

four 50 to 100 yards. · None of these antmals showed signs of 

tiring when caught and, even those which c:over:ed more than 150 
. ' . . 

yards, could have swm much further. 

Localised habits probably accounted for Duiker beeaming 
marooned on islands. Dixon {1964) tells of a marked calf that 

remained for several months within 200 yards of where it had been 

marked, and two tagged adults, with moderately wom pemarient 

teeth, were re-caugbt at Kariba on tbe netu•est land to where they 

bad ~en released. In siX weeks, this pair had remained Within 

a mile, and three others were on the nearest available land after 

21 months. '1\io were withtn two and the third 1d.tbin three ml.lea 

of the . release point, but in all casea moat of the intenening 

distance had been inundated, so that volutltary movement was lesa 

tban half a mile. 

· 1be 14 Dliker. on the· illand near .llin&& were lim1.ted to · 

three acres and when 11 of the were fluabed, they bounded away 

and then, slowed_.doWrl ·or stopped before slowly working their way · · 

back past . the obsener · to the same amall area of bush frcm which 

they bad been disturbed. Siidlar behaviour' was obslti'Yed in the 

· Nagupande Tsetse Are4 d':lring the game dri.n described o~ p.-a~ .. 

N\DerO\iJ:l. I.Uiker were flushed and aftt=r . boandlng away 200 .to 400 

ya.l"Cla.would turn and double back through the beaters, who in many 

. ~nstancel were less than 10 yar4a apart·, <nl.y two aniaals 

. flushed along . the edg~ of the beat attempted to out-flank the drive • 

.tn adult ram bedded und.eJ' tbe saae bush for several days 

on Island 17, until the rising water forced it to an a4Jatent one. 
. 'Ibis "waS repeated ~bree times over a period of two weeks and each 

time it bad to uzse less and less suitable s~lteri as the water· 

. advanced towards a clearl,ng. It could have avoided this by moving . 

. 1()0 to 150 yards into more suitable babi~t. c:.i· the same island 
. . 

. a famtly gr<>upt .consisting of a .U.., a ftaale and an almost full· . 

grown female calf • recognisable by their remarkable colour variation, 
were usually together in an area of about four acrea 1 although the 
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islan4 vaa_l20 acres, supported only seven D.d.ker, and food 
shOrtages could have been expected to induce lesa localised 

animals to wander further. 

Gradual floQd1ng would probably lead to the el.1nii.nat1on 

of Mker~ in spite of their ·~ ability, aa they would 1"t'lmaa.n 

on any tmall elevatJ.ona which formed t•~ary islands. 'Ibis wa• 
noted on five isle:ta under 50 yards in di_.ter, near Binga, where 

a total of seven Mker became muoanecl and apparently perished 

witb1n.lo.O yards of land, as no ligna of their having crossed to 

·the mainland could be found in cS•p soil along the shore. 

B. Behaviour on Islands 

Mker were generally marooned in small numbers; the 

island on whi~b 14 were uapped near. Binga being a striking excep­

tion, so that there vas little intra-specific CCI!lpetition, although . . 

they obviously sufferecl to S<*e extent fraa over-crowding by otlutr 

species. '!bey were short of food on Island 11 due lllAinly to Iapala, 

but were- among the least affected speci~s. Extended periods of 

obaenation of undisturbed feedina showed they ate mainly Halma)gol41a 
. -

s;&ne,Sena, Ccabr!tum a@.sulatum. J.nG~diug dry leaves and, . to a 

lesser extent, ptergsarpus br!n!JIU.• "tb~ last of which waa le.sa 
heavily used by other apeciea. RLney <u£!• sr.a> f®nd tba~ · 

Du1ker subai.st around villa,;ea in parts of Sauth Africa, where 

there is no veptati"!l ;aTai~bl•. for aweral mOnths of the year, 
by .eating hunan excreta, and ~he,.-.y, tblrefore, have used the 

poorly digested .dcirecat1ons of other' apeciea, such aa Baboona, on 
-· 

i:alan4 17 .. · · 

(D tbia a_l\d other islands; they were short of cover. aa 
tbey frequently shelter in thickets or lon& grass, and seven were 
_seen ht~ng in water nine to 12 ineht:a d~p. · Here they lay down 

in dense vegetation, but-'never atteapted' to hide in dteper water. 

With tbe exception of a Jld.Jcer caught in March, all 26 

handled were in poor condi tl.o~. 'lbey are, however 1 very hardy 

~nd can withstand consi.derable depletion of fa-t reaenes. The 

64 Mker c:oU..ct.-4 on trbe Hzola Ylei were taken soon after the 

ve~ation began to flush at the end of the dry season, and au 

-were classed as poor 1 aa none bad aore than a trace of back fat, 

62 had no ki.driey fat and tl1e bone JBUTOV waa poor throughout the 

sample. In. spite of tbia, the pepul.ation vaa apparently still 

increasing.- . lhis hardiness waa found in 14aiker ~~&rooned on 

islands, where not a ai.Ogle aatul"al death waa attributed to 

· atarvation. 
. 

A eaU waa born on Ialanll 17 during the third week in 
. . 

june 1960, indl~Un& flUker cont11'1.l8d to breed -under adverse 

conditions ~t; although the' aal!Dple was ..ut, the low mabel" of 
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physically ilaature anbaala found, $Ug£ested a high aortality 

among Mker under lix montha of age. 'lh18 is supported by 

Rescue Reports, which gl. ve. seven juvenile lluiker in a total of 
lA4; including 5"1 males and 80 !eaales. .- rul.ker grw rapi.dly 

( Rl.ney and . <Jdld 1960), and malta develop horns fi'Qil about two 

months of age (Flney and Child, 1964), aoiJials elaastd as juveniles 

in neaeue Reports may have includ.« only those up to four to a1x­

months old, nuertheleaa the mahu' ia YfJf7 low, as Duiker repro-

duce rapidly. Riney aJ¥.1 Qd.ld (1960-) found ealY1ng .in allaontha 

between October 1958 and )farcb 19601 in the Olwali Taetae AHa, 

with minor peaks in january and june, and Ansell (1963) And Cbild 

and Wilson (l964b) •how that, i_n· capt1Yity and the wild respectively, 

. females reach ·aexua1 maturity at eight to 10 aonths •. ln acldl.Uon, 

the last authors give evidence of f--.lea calving twice a year. 

12. SHARF£ •s CJ\YSBUSI 

Q-yabuck, Ra~ceros !hg:ptj, 'lbraaa, the !malleat 
·antelope found on islands, occ:ur:Nd throughout the lfari.ba Basin 

in aaall_mabers and made up 7.8% of the ....,1, rescued befcre 

30 june, 1961. 'ft:ds vide dietrlbutlon and the .small islands on 

which they becaM atai'OOned, suggeatl4 a maber llily have been onr• 

looked during rescue opvatt ona 1 aa in the Nappande Tsetse Arta 

they favoured babita~ along water cour .. a or tbe edges of tld.ckets. 

A. RegQgnse to Floodis 

L1 ttle is known of tbe aeaional aovfllents 'ot Gryabuck, 

although -the habit of frequently defecating on .S.ddena auggesta 

they are very localised.. 'three ID&f'Md Cryabuck were re-taken on 

the neareat avatlablelaDd to ~be release point. '1\ro were w;lthin 

one mile after a1X to eight aontha, bJ wbicll t~ aost of the 1nttr- -

vening area bad been floode<l, while the thl.rcl waa ttJluaed ami re­

captured ~_Fothergill vi thin 100 ,....ta, after an interval of two 

•ontba. · 
Additional e'ri.dence for their loealiaed habits c011ea 

frca the history of several islaad.a on whl.eh tt.y becaM trapped. 

A pair was found on two adjacent 1alarxla in a bay and within 70 

to 150 yard:a of the aai.nlAttd. 'they crossed back and- forth between 

the two islanda several 'tiMes, in spi.t4t of ita necesaitatiD_. a· 

awim of 10 yards, but seven aten veroe 't.Ul&ble to drive th• into 

the wa~er in tUv oth~r direction, although the total area of the 

islarid was less than haU an acre.· 

A ~yab.Jck became naarooned on an islanc.t which formed on 

the inside of a bend in the ~111.1huru Ri.Yer. lhe ialand waa 

made up of part of the bank of tlw river and was nowhere OYer 150 
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yarda trc:ia tm. mainland, while t~ shortest distance was less 
than 50 y.ards. ~a ani.Daal was cut ·off by the partial flooding 

of two .to two-and-a-half acres .of s1mllar. habitat, which apnad 

beyond tbe affected area,. so tbat choice of cover would not bave 

influenced its aov•ents, at a tl.me when tbQ lake was filUng 

slowly and island formation waa gradual. .'\notber 19 were on 

amallislandndthin 50 to 11000 ,.rds of the mainland in areaa 

derived f'rcm five to 15 aerea. 

~struck took to the water readily 1 but almost always -

over land which had recently connected two islands. Of 28 

observed, 26 (93%) were ·caught 1D the water# tbe two exce}'tlona 

being anisals caught on a large 1aland. . 'lbis eeereti'Ye species 

seldom rushed headlong into the water 1 but plcklcl i.ta way clellcate­
ly through the shallows, vell ahead of the drift. by swam well 

for their aise, but cauld easily be oYVtaken by a man. lbere 

were four which swam over 100 yat4a1 one onr 300 yarda, vbile 

Junor (1960) gives the .axlarn obtVYed di:stanc:e aa 400 yards, 

but_ estillated another DUst ban 8Wlft at least a mile. 

'lbia awin'll:l.ng ability lleUt a tew, wld.cb became maroo~ 
on anall onshore· islands,. 11ay baYe been able to reach the mainlancl, 

when these islandsmbnerpd, although e;eoerally their locaUnd 

habits and preference for habitat along water courses would llllke 

them very susc:eptt.ble to abnonial floocU..ng. · 

B. @!h!Yi9W: on Ialandt . 

. Q-ysbuek exp.-iem:ed severe !=~d.on for food fna 

other species becau•e of their, low reach am· lacked adequate cover 

. on oYV-po~ted 11land1, although_ they were often the only aped.es 

marooned on tbe aalleat idanda. · 

Cover is obviously important to tbia largely nocturnal 

apecies, whl.cn often flushes at \Dier 20 to •o yard a during the 

clay:. 1bis distance increued t• 50 to 60 yards on over-populate.t 

ialanda, vttere tbey were frequently obaerved crouchin& in unsuitable 

veptation. 'ftu-ee ~re aeen to go to ground in ltntbear bolea, 
which was not unusual accord.iiJc •o peraonnel on the Reacue Unit, 
and baa MeJ1 recorded elsewhere (sbortri.4ge, 19~), altbou&b it ie 

unlikely that they would abare a 'burrw with a wart bg under 

normal conditions. 

It ls pnerally agreed that ()'yat.uek ate predmai.nantly 

brovsera, which, in certai..n seaaon-., take young grass to the 
·virtual exclusion of leaves. 1h1• appli«l to two at.acba fna 

Kariba . aaained between April and July 1 which contU.ned ItrJifl!ll.!. 
tandU., I· stt!J.tinil. and . .all fona, IDI to 11 frca the Cewali, 

Nagupande and Qd.pinda 'llletae Ar•s, aU takeA towa.nta the end of 
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the dry season. tbey were, however, olwiously short of food on 

Island-; 17 and 107, due to clear bi"OW'se left by Impala and 1\Uib­

buck, and on Island 17 one was aeeo actively c.peting for food 

with a Rhino, an Impala and a Buabbuck (p.S$) at about 16.00 houra. 

111eae food shortages retlected in their pio'ai.c:al condition. 

Seven caught on islands with pleoty of food in Harcb and Apri1in­

c:luded five adults in fair and two i.n good c:onlli.tion, wld.le 19 

frGD over-brovaed islands in ~ or later inclw:led 17 in poor ancl 

two in fair condition. Normal sea•nal fluctuations in the avail­

abiUty of food could hardly have produced auch a rapid deterioration 

in condition, wbieh resulted ..a1nl:r fi'CIIll CCIDpltition with otlwr 

apKies. 

It is difficult to •••- tbe effects of W11Uitable 
hahltat or food scarc:ity on tbe population structure of c:r,yabuck, 

as very little is knOWD of their hnediDg blolo&Y or rate of •turity. 

Stevenson-Hamilton (1947) and Alclell (lMo) augut aoat calves are 

bom from early to aid ..... , wld.c:h mi~bt bave accounted for the 

only Ball calf and lactating f...:le, Mndlecl on ialanda, being 

taken in late Septaber. A defiRite calving season ..... unlikeq, 

bowner, aa Ansell (1960,a) rec:ol'ds ld.l'tha 1n the Central zambeai 

Valley in Octob•, Dc_.,er and july, to wlllch uy be aclded the 

Septtm.ber caU, anotlaer in Febi'UU'J and one in May (Dei ~r of 

whl.c:h waa over two aontlls old) , &Del a well fOI'MCI fully haired 

foetus collected on 28 April. It ia, therefore, likely that 

Sharpe '• ~yabuc:k will be found to bree4 throughout the year, as 

in the c:on~neric: Cape ar,atuc:k, fl• M'WSM (Shortridge, 1934) 

and Steenbuc:k R, c:aptatz1t 'lhunberg (Da.ann and Moa81AD, 1962,4 ). 

OOy two calves were captured. with 18 adult f.U.ea (U:loo) which 

augeata an abnormally low ratio on islands, either b to juvenile 

mortallty or reproduc:tift f&ilure, and that there bad been a ahift 

in population structure in favour of full grown individuals. lhere 

waa no evidence, however, to suggest a change iD aa ratio, aa of 

222 sexed ~buck recorded in t-:UCUe Reports, U3 were males ami 

109 were feaalea, and in Ml\f iAatanau one or aore pairs wu-. 
captured at the aae locallty. 

13. KIJPSPRJH2fm 

lCllpaprinpr, ~·otr•a• •USU•t ~.were v1de­
lpread and cGIIIIOil 1D tbe central z.blsi Valley, eapec:ially along 

the final rocky descent vbl.ch gaft rlae to 'tbe greater part of 

tba ultiaate take shore. Siaaller mabtra occurred on isolated 

billa and outcrops on the valley neor and 1 t was ll&l.nly tbeae which 

became marooned. Only 20 llipapriqer were reec:ued in RhodeliAil 

waters before 30 .}Wle, 1961, aa they· teDdeCl to bee .. marooned 1n 
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areas where game waa generally scarce and where 1 t was not eco»:cmic 

to employ the whole Rescue Unit, aa would bave been neces84JT to 

effect t~r capture. 

'!be nature of their habitat r~ndered it least liable to 

change as a r•sult of Tbnga f~ praetiees. Tbis and their 

abiUty to withstand bmting, ae ahown by their being one of the 

few species to sumve T$etae control ilmt1ng in 2'ululand (Mr. I. 

Player 1 !!!!. S!!!!,), would account for their continued success 

along the fringes of dense tasman settlement. 

A. ISse>nse so Qoodins 

The occurrence. of •all numbers of Wpspringer in 

isolated pockets of suitable habitat and the be~viour of defe­

cating on middens, 18 indicative of localised habits. 'they were 
also reluctant to enter water-, with the result that they were 

easily trapped on islands. In three ca.ee, it ·waa very difficult 

to chase them into the water, while in sn-en cases all attempts 

fat.led. Conversely, Shortridge (1934} once saw a p-oup cross 

&'shallow, fast flowing river without fear, ·and he felt they wculd 

have &WliD if ~easary. The behaviour at Kar~ba -c:ould not be 
attributed to the general tendency to esc:ape uphill, aa they were 

frequently chaaed to the water •a ed&e and two, caught by the author 

on a narrow flat peninsula, atteapted to break past three men as 

t.bey approac:hed to ·wtth1n five yarda, rather than go ipto the water. 

. They vere slower awiDIJleta than any other antelope and 

used the sam.t leaping gait in the water, a. is used when bOUI'lding 

over rocks. They could cover eoneiderable diatances with tbia 

ungainly method, however, a a Junor (1960) recorded a marked 

individual which swaat half' a mile and aaw another swim 300 yarda, 

while the present author caught one after lt had .s'WUID 120. yards. 

Klipapringer sometime I occur along rivera, but t:bia is 

frequently near kopjea, so that it ts unlikely that unuaually blgb 

fiood1 would seriously affect th•~t 

B. ftpbaviour on I•lan4~ 

Klipspringer became marooned· on isolated bill• and out­
crops, but; as the tops of tbe1e featurea provided the aost 

favoured habitat. (Wl.laon and Child, 19~)~ unllke other speciea 

they wre never forced into entirely unsuitAble 'habitat. f)lrtller, 

the eteep nature of moat of these Jd.lla .eant. a relatively slow 

reduction in area, aa the Lake level eontJ.nued to rise, .and ·llttle 
cc:apetiUon fran other a.peciea. 1b1a was bome out· by the fact 

that all five JCI.ips~nger ~ed were in fair cmdition. 

The .-ple of Klipaprbsger caught was very saal1, but 

c:ircl.uns~antial evidence indicated their b4Jlng aa10ng the laat 

species to be affected by isolat.i• On islands. 
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14. COMMON WAT&RBpgK 

asterluck, lcmu• ell.;aj.pr:lp!yf op.lby, occurred tbrouP­

out the r.riba Basin east of Bin&a, bat aelds became marooned on 

islands aa they aoved to and front islands aore freoly than any 

other species, with tbe exception of Ji:lepbant. 'lbla aeant they 

nld011 llad to be caught and could be ude to sv1a to the mainland, 

10 that the s•ple handled by the Rescue UDit was biased in faVOUI' 

of aaall calvu, adult males and heavily pregnant f-.les. 

A. Rfseonse to Flood.\!!& 

Wllterbuck took to the water very readily and were strong 

tNi.J8ers. <me appeared on an island which was nowhere leas than 

a llile fraa land, but junor (1960) recorded then svi.nllling up to 

one-and-a-half' miles. '1he sw.I.Daing abl.llty was developed at an 

early age, aa a -.all calf, with eight inches of -..bilical cord, 

w. over 200 yarda before being caught with difficulty. A half• 

grown calf was assisted. when it ahowed aigns of tiring after 600 

yards, but adult rams wre bandieapped by the weight of their bM'na 

and two very grand feaalea bad to be caught after 120 and 200 

yards. 

'Diey were fan, MnOeUYerable awi"!'Mra compared with 

other antelope and were only a little lese difficult to catch in 

the water than Buahb.ack. Junor indicates they usually aw1m in a 

line, but this applled mainly to faily goupa, vbicb tended to 

arrange tlwlaaelvea in order of dncending age behind the faaale, 

as groupa of .-lea seld• did thls. In the water, the white banll 

around the hi.Diquartera bad the appareat function of maintaining 

eontact between ind1:ri.duals in a f..UJ &J"'UP and one small calf 

actually rested ita Mad on the nap of the anillal ahead. of it, in 

tbe way jwlor has alreacly cleacribed. 

Wllt•buek .,. to at least nine islands, but probably 

nat. ted manr othera, apparently attracted by vegetation which 

flushed out of season, aa they were very active in the soak sone 

on the ll&inland. They left ialuda when food bee_. scarce an4 

three of four aniaala with penaanent denUtlon were in fair con­

dition, the exception being a lleaYily lactating f...U.e. 

As with Ji!lepbant, it is d1ffiwlt to underatand how they 

located acae of these ialal'Ps, MJIU'&ted aa thly were frcm thl 

mainland, by lalogeneoua partially aublerged vegetation through 

which the ialaDd could not be aeen. 

'lbere waa one case of a f..U, group, conalaUng of an 

adult male and f..Ue and a well gi"'OIl\ calf, ldcling in the shallows, 

(Dr. H. Roth, 2!tl.• £!!!1!.), but g..,.ally thla apeciea waa not 

&reatly affected. by lake fonaatloa. It ia probable that they 

could a-.oid anr craclual flooding, although aGM were wa•hed away 

in the violtmt. floods in Zlllul&nd in Julr lt6:J (Mr. I. Player, 1!KJ.. 

CCIIIIJ). 
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Impala, Aeerceros melampus U..chtenstein, waa the most 

ccmnon large maumal on the floor of the Central Zambezi valley, 
east of the Masumo River, where 11316, or 39.1% of the large 

maJllllals rescued, were caught by the Fhodesian Unit prior to the 

end of june 1961-

lbey were mainly associated with well developed mopane 

veld, even where this bordered denaely settled areas. 'lhe highest 

concentrations found on islands were between the Sibilobilo and 

Unniati Rivers, where large areas of flat homogeneous veld were 

very susceptible to island formation. 'lbere were 298 Impala on 

Island 17 at the beginning of june 1960. Island 144 held 143 

in May 1961, and other useful information for this study came fJUD 

a survey of Ukubula Ial.and in Dece!llher, 1962, and emaller group• 

caught on Islands 14, 15, 21, 28, 201., and 203. 

A. Pil!pgnse to floodip_g 

Impala are dry land antelope which are unknown to enter 

water more than a few inches deep under normal conditions, and can 

be contained in a required mana ... nt area by a narrow river (Rintay 

and 1\ettlleta, 1964 ). It is, therefore, not surprising that they 

were usually reluctant to enter water after they bad becttd marooned 

on islands. 1be capture of 389 waa witnessed, of which only 22 

(5.1~) were caugbt in the water, although aost cculd have taken 

to the water aa they were chased about islands during netting 

operations, or while being run down on foot. lhere are, however, 

two reports of herds of 20 to 30 wtdch took to water easily, aft! 

eight of the nine I.llpala on Island 203 went into the water when 

the first men were put ashore. 1'beae exceptions are discussed 

below in relation to tbe baBe range of Iapala and do not detract 

frcm the generalisation t.hat Impala were extremely reluctant to 

enter water • 

. Junor (1960) deduced the movements of one Impala which 

swam two miles and saw a~tber swill a mile, but these distances 

are remarkable as they were slow, weak swinaers cCillpared with other 

ungulates of a aimilar size, such aa Blahbuck, &ash Pig and Wart 

Hog. 'lbey were easily overtaken by a man and could not swill •• 

fast aa Mkerj which were leas thau half their alae. JN.ring the 

present study, an adult ra eroased between two islands 500 yards 

apart, two Iilpala had difficulty ccapl.ed.ng 200 yards and five of 

11 were exhausted w1 thin 100 yards. None of these was cri ticallJ 

thin, so that ~t is. obvious that Impala an poor swinaera. 

NeYerthelesa, the main reason for large mabers being 

marooned on islands was their localised babits. 'lbey were never 

trapped on iala.nda which began ae lest than f<lUr to five acrea and 

in four casea, where such island• were about to form, all the 
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freshest spoor led on to the mainland. 1he .U.leat islands on 

which they were marooned were originally 10 to 15 acres. 

'l11e Natal rarks Board Staff blw'e marked a fair number of 

calves in the IO.uhluwe Game Feaene. Moat contacts of these anblals, 

onr a period of two years, have been wi:thl.n two miles of where they 

were marked, although a few individual• baTe been sighted OYer 20 

lld.les away. These exceptiona can be expl.ainecl in tei"'IS of dia-
pening individuals, discussed belOlrl. 

~IIIIAml and Mossman (l962,c) have suggested that the 

size of the bGH range in the southern loweld of Hhodesia ia 

governed by the availability of drinJd.Dg water, and•y extend 

15 Idles fraa water during the dry season. I.Mprey (1903), on 

the other hand, found lllpala could aubaiat for long periods by 

drinld.ng dew, and Impala have been collected 40 miles from water in 

the Glluene R1 ver area in the south eut of Rhodesia, at the end of 

the dry season, wben dew ia rare er absent, and in this caae bad 

not fallen for at least 10 days, shoving that, in aaae c:ircWBatancea, 

Iapala may do without water for consiclerabH periods. Data relating 

to the monmenta of 161 aarked Iapala, which be~ marooned for a 

second tiM, are a...ariaed in Table 181 baaed on Rescue Reports. 

thea• reports aeldc. 41efil'll the relea• and recapture pointe 

accurately ao that lllilll7 recapturta ha:n bad to be Gd.tted, wblle 

otbera uagcerate aaov-.nta, aa particular can baa been taken to 

over-estimate diatanc:ea where there 11 any doubt. 

Moat of the aniuls caught w1 tbln oao year vve bandled 

at leaat once while the author waa Oil the Reacue Unit. A aeccnl 

factor leading to eTer-eau.atea of _,_.nt waa that it waa aeld• 

poasible to detenalne frara wldch portion of an island aniMla ware 

caught and • of cour", whether they hacl UMd portions of the ial.ararl 

which were currently aubaerged. 11ua the ant..ala' free JBOYIMI\1:a 

covere4 an area sCIIlelf'here between the diatance they were mOYecl 

by the rialng water and the mana• distance thef could ba•• ao.ed 

away frc. tlw release paint and still haft been marooned on the 

islanct, or portion of island, on wki.ch they vere rK&ptured. 

'lhia distance apprOXi.Mt.- to the greateat "d:l.aetern, or distanctl 

acroaa the island frc8 the point on the ialand nearest the releaae 

point, although in sev~~ral cases Impala did not uae the whole 

dist~e. 

'nlble 18 showa the localised nature of thla apeciea, 

several of wh• did not move over 1.5 mllea on a year round baaia, 

although incipient islands bee_. overcrowded, especially during 

the dry season when the lake leYel vaa alaoat static (n.gure 12). 

'l'be maximum recorded distance that they JBOftCI freely was 1.25 mllea. 
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tablf 18. 

All at 
nlea ... 

Adult 

Adult 

Adult 

Adult 

Adult 

Adult 

C8l.t 

ca.u 
Adul.t 

Adult 

Adult 
A4ul.t 
Cal.t 

C&l.t 

Jta11t 

Adult 
Adult 

Adult 

CaU 
Actult 

Adult 

Adtal.t. 

A.dul" 
Aclult 

Adult 

AdUlt 

Adult 

C&l.t 

Adult 

Adult 

Calf 

Adult 

Amllt 

Mult 

Number 
oauaht 

l 
,., 
l 

1 

19 
17 

2 

J 
3 
1 

14 

Yl 
1) 

... 

' 1 

4 
1 

l 

l 

l 
2 

4. 
l 

1 

3 
7 
1 

1 

l 

1 

:3 
l 

1 

161 
•••••• 

ONerva!jcme oa Me~! !!!:• ot ~fll!ftl! 

Date 
I'!Jl.ealled 

{A) 

IX 1959 
YIU 1959 

n 19S9 
mx 1959 
v 1961 

' 1961 
v 1961 
v 1961 
III 1959 
III 1959 
v 1961 
v 1961 
v 1961 
v 1961 
..,... '111M. 

v 1961 
v 1'161 
v 1961 
v 1961 
VIII 1960 

II 19S9 

IV 1960 
n 1960 
VIII1959 
VIII19S9 
IV 1960 
VI 1959 
VI 1,9 
IV 1959 

IV 19J9 

IV 19J9 
v 19.59 

' 1"' 
IV 19.59 

Date re­
eaptund 
Island 
t01'188d 

(B) 

II 19~ 

II 19i() 
II 1960 
III 1960 
II 1962 
II 1962 
II 1962 
II 1962 
n, 1960 
II 1960 

IV 1962 
IV 1962 
IV 1962 

IV 1962 
!'r .,_~~ 

IV 1962 

IV 1962 
IV 1962 
IV 1962 
v 1961 
II 1960 
IV 1961 
II 1962 
IV 1961 
IV 1961 

n 1962 
IV 1961 
IV 19&1 
IV 1961 

tf 1961 

IV 14161 
III 1962 

m 1962 
If 1962 

lnt.OI'Y&l 
A-B 

m.ontba 

' 6 

6 

6 
10 

10 

10 

10 

11 

11 

11 

11 

11 
ll 

ll. 

ll 

ll 

11 

11 

ll 
12 

12 
19 
20 

20 

22 

2) 

23 
24 
24 
24 
34 ,. 
35 

Locallt.T 

w. Uad.at.1 River 

E. Bwal River 

w. B\81 River 

S1b1lobU. u .. .­
w. B\n1 R1'f'81" 
v{. Bumi Riftr 

VJ. Bumi River 

i:!. BUDli. RiYer 

L 1w11 R1nr 

E. Bum! Rt.wr 
1.-1. a.illlftl" 

W. Bum1 River 
1t1. Bwa1 River 

w. Bwl1 atnr 
w. Bal .... 

\41. B\1111 River 

v;. Bum1 River 

w. a.t..Mwr 

w. Baillftl' 

w. u.u.u Rift~" 
E. BUDd. River 

W. BUild. River 

E. Bumt River 
l'i. BUDd. River 

ii. BWid. ru.wr 

E.l\lli.Biftl' 

w • ..S. River 
w .... Rlftr 

W. Uaaiat1 ld:"r 
w. u.dati Rtver 

w. v.s.au Biwr 
E. B\DI1 Ri'Nr 

;;i. a.tllWP 
w.. IWI1 Ri'RJ" 

Distance 
anim&le 
a)ftd b7 
water. 

ml].e,e 

0.1 
? 

? 

1.2.5 
1.25 
1.2.5 
1.25 
o.?s 
0.75 
0.1 
0.1 
c.1 
0.1 

- (I) 

- (2) 

1.75 
1.75 
1.75 
y 

0.75 
1.0 
0.7.5 
? 

? 

c.?s 
? 

? 

1.25 
1.25 

1.25 

1.0 

1.0 

4.75 

}ia.x. "diarn" 
of Island 
or J&rt or 
Island. 

Dd.lu. 

o.z; 
o.J. 

o.z; 
0.25 

2.5 
2.5 
z.s 
2.5 

1.5 
1.5 
1.1 
1.1 

1.1 
1.1 

- (2) 

1.2; 

1.25 
1.2; 
~ 

1.25 

J.s 
1.5 
? 

0.5 
1.75 
1.7.5 
1.75 
3.5 
)..5 

3.5 
2.0 
2.0 

1.2.5 

(2) 

(1) A large proportion ot th ... ant•l• were J'M&Ught wit.bin two tdl.ea or the releaM poin\, hari.Dg been sved 
1.~ Jl.ilea by the riai.aa water. 

(2) Dae• an1mal.a ll10'f'e4 a mtD, .. or 1.25 miles. They were th• orlb' a:eeptiou to th'l pneraJ. rule and wre 
not ....._.t on the nearest 1&111 t.o tho rel.MH point. !heref'ore the eli~ they wen .wed by the 
riaiftg wa~ could not. be detend.fted. 

Max. diat&M 
l'llOYetJ.. 

mile• 

.2 

0.5 
1 • .5 
).0 

l·7S (1) 
).?; (1) 

3·75 (l) 
).7.5 (1) 
2.2; 

1.25 
1.2; 

1.2; 

1.25 
2.5 
2..5 
).0 

J.C 
3.0 
).0 

2.25 
A.., 
2.25 
4.0 
J.O 
2..; 
).0 

).0 

4.75 
4.7.5 
4.75 
5.0 
;.o 
6 • .5 
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'these animals are signified in '!able 18 and were the 

only ones which were not recaught on the nearest unsubmerged land 

to the release point. 

'Ibe sample includes 74 of 129 (57%) Dnpala r~eased 

between 28 and 30 May1 1961, in the a:rea where tbuyuamoi,ga and 

~yagetera Ialands formed 11 months later. These included all 
I 

major sex and age classes. 'lhis area waa especially interesting 

as 68 {92%) of the recaptures bad not mmd Ol'er 1.,26 lliles, 

although Impala were already common ill the area and si.mllar 

continuous bush cleared habitat extended in all diJ"eetJ.ons. Six 

vere caught on ·an. adjacent ponion of l.Jkubula Island and bad move4 

1.25 to 1,5 miles. ieldlld 1()0 was the only one not connected to 

the Jriainland by similar habitat, as the break through fonning the 

ialand was along the edp of a bush clearing 1n open scrub savannah, 

which is not good Impala babi tat .. 

Even greater localisation wu eYldent on islands where ··. 
Impala remal.ned in area.a which did not cover the whole island. 

Attempts to dri~ ~pala fraa four $ueb area• were unauceeasful, 

untU .animals became exhausted. Impala often broke and doubled 

back, but this usually took place anywhere during a drive and 

could often be attributed to a dieturbance ahead of the drive, unless 

they were being encot.lragec.t to leave their h<IDe range. On Island 

17 a 11\Dber of Impala were 11\adily headed 1nto the game nets fran 

area A. (Fig. 18). · The next day,; however, a herd of 27 could not 

be- driven out f>f lb'ea c, wh1c:h was eboue 21 acres, and on seven 

occaatons doubled back past · beatera in B.. By this time, they 

were so exhausted. that they wero caught on foot, but even then only 

five left what was ·taken aa tbe edp of their range, as the herd 

·ba4 been seen almost daily for three weeks on this pOrtion of the 

island. 1bere waa nothing to cause ~be Impala to double back at 

this particular point. .'lbe vegetation wa, similar over this part 

of the ,island, any scent fnD tbe nets or people behind them would 

bave bean carriecl away by' a cr~a wind fr<* open water, and neither 

_ the men nor the neta could be aeen through the trees with 10 .x 50 

binoculars. 10 test tbe ~potheaia that B represented the edge of 

tho herd •s bane range, two men were placed conapl.cuoualy up wind of 

the Impala in area c during the fow-th an4 fifth drives. 'lbe 

Impala ignored them and ~~any passed w1 tldn 15 to 25 yards of thea. 

Six rams bebaved in a slmllar way on the eastern part of 

Illand 15 and, after doubl1ng back 1n tbe same· area five times, took 

to the water frcim the pbint... This point &Bl the neck separating 

it fr• Island 14 was tbe beat Illpala habitat on a hi& ialan4 on 

which Impala bad been liberated. It waa flat and open, with an 

intrusion of palatable bl'owae plant.a in othend.ae pure aopane. 
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. A large herd was' re~larly aeen. in the area where Island 

· 144 later foraed. 'lbree counts i.; .A.pril gave 108·, 111 aBI 118 

(aean 112.}, but there ~e other iDU'ri.duab and. ~11 grC?ups,_ 

. particularly yearli~ and adult aales, .loosely asaociated vltb the 

~rd, which probably. aecowited for the addit1cmal anillals found on . 

the island ~- May. . . ~The herd .always bung around the edge of the 

cle~ia& near th~· .~stern t~p of the isla!:ld, ~ the. distribution of 

spoor· shoved duit ttiey neither .wnt far. ~t into the ci.eariilg nor 

* deep into the woodland, thus ~aonstrat!n&. in alaost classical 

. style, . the , ~boundary· effect•~ des(:ribed. by_ Laapre, (1963), which 

vas also clearly· discemible in. tbe behPiO\U' of . Ilapala ·along ·the 

edg0 oi bu&h cleared ·water ~urses in' the ad.pinda. Rilols tsetse 

Area. '!he ~· in FiJUre l9 represent the approxbaate path . . 
taken on 12 · unauccesuul dri.•e• <to net these aniwa. 

. ~ ..... ' . 4 

In vieW of the abo•e obseJ"YaUons, fiw attespts ~ere . . . 
made to moye a herd of 74 r._.ales and calves {1'011 a narrow peninsula 

on Ukubula Island;· using a Laadronr .00. 20 beaters; 'lbe aniaals 

were 'driYen about •00 yvds on seven occ4sions; but then, ·as 

expected, doubled. back. On· the third day, ihi.s applied to the . . 
feaaales and calves only, as five rau, which had joined thea since 

the pre-.ious d~ ves • did not turn back 'd. ttl the rest of the herd at 

the usuaL plaee. A dri'ft in the Nagupande '15e~se Area produced 

similar result.s. · l'be area,~vhich was driYen by a line of 235 beaters 

vas reugbly :triangular with a base two miles long and the other two 

sides fiYe to six Miles long. 'lb.e driYe took place from the base, 

. ·between a line of log fire, at 20 faN intenals on one side and a 

tame fence on the other. Three adult r.U doubied past the beaters 

while they were 20 yQrds apaJ't, after the anSPls had been driven 

about half a .Ue, but . a herd of ·about 30 females am j""eniles was 

driven a mile am a balf to tva Bli.les. 1Wo escaped through the 

fires and nine attempted to go through the fence, but only one 

succeeded, before. the r-emaimer broke ~ck put the beaters, who 

were then less than 10 ~s apart. 
. ' .. 

·This reluctance. to lean an ~sta.blished range is, similar~· 
to that dese1•ibed by Hahn and Taylor (1950) for \bite-tailed ·Deer, · 

. -
which starved rather th•. do SO', and Riney (1950) vas ·unsuccessful 

in organising a di'ive to shift a fciml::r of Mlle Deer Odocoileq~ 

heminonus (Rafinesque), r:tom their ~ range.. Impala on islands 

were limited to small· areas. . Cll_ Islama 144 and is, they remained . 

within the unsul:merged portions ·of their oripnal range,' but whether 
~ . ' 

this applied on the other two islands could not be determi.lled •. 
" . 

'lbese ~bservationa demonstrated how easily Im.pala becalle 

. anrocued on isl4Dd& OYer a fe't( acres in area, and offered an explan­

ation as to why some took to water more readily than the majority' 

1' 

'· 
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which ~e very reluetant to _do so. 'lbe Impala on Island· 203 

had been in the area when lslantb 203 and 202 were united, and 

when they took to the water, they did so in the direction of Island 

202, which ·bad been part of their l"ange until a w-eek before. Of 

the r~ning 15 Impala seen to ~er water, U did so OYer the mo•t 

recently subnerged 11and bridges connecting two 1~, · and tbis 

was also the case with the two bent. which. were reported to have 

taken to the water unexpectedly. &lch be~viour would imply a 
memory of the area in t.V"bich they Uftd and ia further evidence for 

the possession of restricted bane ranges aa, in flat countr,y, the 

partially :subBerpd vegetc,ltion a:raund an island was similar in ~ 

directions • 

. The limited hQUe ranges . oecupled bJ Impala in the Central 

z8mbez1 Valley, and their poor Piuning ability, suggest that Impala 

would be particularly susc:epti,.ble to a'bnomal flQOdlng. It ia . . 

therefore not aurprlsing that fair ntllbera were known to have drowned 

during drastic floods in. the Zululand Que . ~serves in. July 19b3 

(Natal Parks Board Record.s ). the sexual segregation of adul~• into 

dit'ferent parts of the habitat, vblcia Ander•on (i!!, mst) bad demon­

atrat$1, would make the f.aaale herd& .&ore susceptible than the malea, 

as be found males remained on ·bit;b ground for moat of the year, 

wbil~ females concentrated along the river in a. small area in 

Hluhluwe Garite R~serve. 

1he fiood plain of the I.uangwa River is not well docwnented 

during the rains When the. river overflC'WS its banks for distances 

of up to about thr~ee miles. '!he depth of this flooding varies and 

nl.Gerous islands form in the slowly moving wa~r. Mr. j. I•'eely 

(2£!..• 52!!11) bas found Impala marooned oQ tennite mounds during an 

exceptionally high flood, while Mr .. M. Ronaldson (R!t!,. csmm,)reports 

a large herd was surrounded by water for sane tbae during the 1963 ft;l 

rainy ~eason. An albino female _had remained in the same small area, 

about a mile and a half across, near where tlte second observations 

were made ( Mr. V. !i.ilson, P!rs. cotrm) for tbree to four years, in-. 

dicati..ng a close parallel between obseJ'Vations here and at Kariba. 

a. Behaviour on Islands 

'1'tu~ restriction of Impala to areas smaller than their 

nonnal ranges led to a rap{d deterioration of _the habitat, which 

was renected by a {all off in the C$.lndit1on of the animals (Table 19) 

and eventually to shifts in tho structure of the poJ;Ulations. Impala 

was the most .numerous species on Island 17, and Ukubula Island, where 

observations of undistur~d feeding b=haviour showed they were res;... 

ponsible for the clearly defined .trowse llne about 60 inches above 

the ground (Figure 20 ). The main plants taken on Island 17 were 

Holmski,oldia. spinescena, Csm.kcWil a»J.cul&t\!!lJ Terminalia bra~!I!D! 



Table 19. 

I.Alcat!Qn Date 3:m~ple 

-
·rsla.nd 17 JtmrJ/July 1~0 197 

Islands 14/15 3ept/Oct. 1960 9 
' 

I$land 202 · .. _:~pril 1961 5 

Is~ 204 April 1961 9 

Island 144 Juns 1961 75 

·Iale.nd 21 JlUID' ' 1961 ll 

Ial$11~ .28 June - 1961 3 

Uku'bul.a Dee~ber 1962 ~ 
~a~d 

Total 450 

Physical Condition ot Impala :!arooned on :;Rgbt Islan:is 

::ale ~ Female 
Ca.lvea Yearlings 

G. F. p. o .. 

20 

9 

l 

7 

Tl 

G • Good CQndition 
F • Fair cOndition 
P • Poor eondition 

F .. F 

; 

1 l 

1Q 

.3 

23 

1 :n 

Physical Condition 

~-a.J..es Females 
.Adults Total YearliJ:L<:t& & Adults 

G. F. P. ,..., 
"'• F. f G. ?. P. 

I 

2.5 70 ~ 106' 

a a 1 

3 4 .l. 

l 1 s· 

21 31 lC 25 

3 1 ? 

2 

34. 57 l 76 

:3 S9 4 171 13 225 

3tatus of Habitat 

Good Ilr•J?ala. habitat - severely" 
over-populated. 

Limited suitnb:'e habitat, over-
populAted 

Good habitat~ abundant f'ood. 

GQod habitat, rood limited. 

·Good habitat. ovar-popula.tcd. 

.Lildted suitable habitat. 

Ltmited suitable habitat. 

Oood habitat, severely over-
populated. 
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&:r£hr5X!fl1.1D umbepiacum, lli.ospJ!'Of guiloens! and traces of •opane, 

Coloehoaptrmum, moene were found in all 62 stcmachs investigated. •. 

ho grass anct·. _very little jesse, q. elatacnoidea, was taken by Impala 

on this island, ~lthough on Ukubula Island jesse bad been very hea:vily 

browsed. 

The order of preference fop ccmnon plants in· the Island 

17 area is given in Table 20, which includes Termiualia randii and 

:r. prnnioidts, which were not pre$ent on the island, but had recently 

been denied· to zmpala in nearby flooded areas.. Canparisona of the 

acceptability of these species 11ere made in tvo wAys. Sinti.la:r samples 

of two species at a tlale, offered to betWeen five and seven~ seven-

month old c.alvea. As soon as one of the ,Penned calves began feeding 

the positl.on of the two apeci.es was reversed. &tcepting for the 

last icur species llst~, all samples were eaten to SCIIe extent,. 

depending upon the ca~bina.tiona in vhi.cla-tbey were offered. Fresb 

· eamples of c. aQiculat111n were preferre4 to H1 IPiDefce~a, and T. · hrilChY• 

stemma in that order, althoughit was difficult :to obtain similar 

leafy branches. of·lj,., spi.nescens; because of its growth form, .and the 

preference for it over 1. ~cll!•t!f!D!. on the ten occasions when 

the two Plan~• were given together, vas lesa pronounced than between 

&D3 two other species.. lbere was u$l&l.ly no doubt which of the two 

species waa preferred a., .after aampllng both, most of the l.eavea were 

eaten from one before an Impala lllOVed to the second. !Jo!pttoa 

Wliloerud.s and T. prpn:!.oides were not caapared adequately but, on 

the occasion they were presented togetmr, 'I'e J!1!n1oid'! was preferred 

~ both calve& tested. 

In addition to fresh material, dey $BB1ples of c. apiculatum 

and dry mopane leaves were compared with other samples. As shown, 

dry c. ass;ulatum was taken in pr-efertnee to all planta below 

§. zambesiacwn, but the dry mopane. leaves were no't eaten, even after 

24 hours in the pen. 'Ihia waa intereating, as these leaves are often 

des.rribed aa useful livestock food in dry parts of J;hodeaia, (see 

for example de. la ltlnt, 1954), and occurred 1n several stcmacb$ 

autopsied at the end of October, in the south east of Rhodesia 

whero the main diet was grass .• 

Other canparisona were made tram the feeding of Impala 

on freshly felled browse. . App.t'aximately equal amounts of. mopane, . 

r.. zambesiacum and jesse were br-ougbt within reach of Impala. After 

two days, 98% of the E. :amboaiacum bad been eaten compared wi ~b 12% 
mopane and 1% jesse' and only Impala spoor was evident on the swept 

ground. · In the same way, D. gyi.lgensi! was preferred to £Oillldphore 

spp. 
. 

Most general works descri.,_ Impala as predCJDinantly 

browser&, wbi..cb take fair amounts of young grass during tlle rains, 

but the relative year-round importance of grass to browse varies 



Table 20. 

'fhe Order ot Prefe~ee shown by Impala 
fOJ" Different Brow.ae t'l&nts on Island 17. 

SPECIES. 

Colllbretum apiculatum (fresh .material) 

Homskioldia spineseens 

. Tel'lllinalla bracby8temma 

Combz:etu:m apiculatum (dry material) 

E!'z!hrgg'lum Ulllbesiacum 

Terminall prunioides 

Dioem;ros quUoensi.s 

Coloffios;permum mopm,e (freSh material) 

Coomiphora spp 

_ Terminalia randii 

Combretunetaesseotdea 

Co1.opho!J.?!rmum f!10P!!!e (dry material) 

) 
) 
) 
) 
) 
} 
) 

Order of 
Preference 

1. 

2 

3 

4. 

5 

6 

7 

8 

9 
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locally With population density and the conservation status of the 

veld. In six areas in Phcdesia, where the ,gras3 cover has been 

severely down-graded, Impala live on browse for much of the year.· 

lamprey (19&3} has found they are mixed feeders, taking a reasonable 

proportion of both, while in two areas in the south east of I'Jtodesia 

they are predominantly grazers. On Wffalo Irulge, perennial grasses 

are generally reasonably well consei'Yed and provide L'lipala with 

most of their food. This i:J shown clearly in T..tble 21,. based on 

353 stomach samples taken by Afrlc,.t:l tecbniciani, who preserved a 

convenient. handful in 10;.; formalin, between t-aNh 1962 anJ April 

1903. &tall particles were floated out in a sieve and tle pro­

pot"tion of br01o1se was estimated and reco.rded as zero or a trace, 

10~, 20 to 50Z or over half a sample. Oru.ss tended to wash out 

more readily than ·browse which loads results in favour of browse, 

including fruita and seeds, of wbi.cb there were a fair proportion 

seasonally, especially marula, Scleroearn· caffr{h fruits and 

Acacia tteeds. june was the only month sampled adequc1tely, in 

which brO'd'Se made up ov~ 11)% of tha E;tanach contents in most animals, 

as even in October, just before the rains, 68~~ of the animAls bad 

eaten 10%. or less browse. . Preserved nu\terial retained ita colour 

surpritdngly wall, fran whicll it was clear that la"te in the s~ason 

Impala were feeding mostly on d:r;y grass. Mr. c. Savory (~. SatJU.) 

biologist in the Department of Wild Life Conser•ation, obtained 

similar results on this ranch at the end of 1961 dry- season. <ml.y 

· one of tlte D1ne sturtaehs examined i11 September had· more than 10% 

browse, and in October there was only oce of 16 which had eaten less 

than 6~ grass, 1me.n Impala were feeding largely <m dry grass. 

This was the case before any rain fell at the end of a very dry 

season at Cbipinda ?Qola. where the grasses were in eve~ better con-

¢1tion. Fort7 "'ight stc:machs were uaatdned in the field and all . . 
contained over 90% grass, in m~st cases Vith only a trace of browse. 

Eal"ly in the month, Jt()St of the browse eqnsisted of dry lea-ves, 

including mopane, · but the PJ"()portion of green le<ives increased as 

lllOrc plants c~e into leaf towards the end of th~ month, just before 

the beginning of the rain$. the bnpal.a 4ere fed almost exclusively 

on dr:r grass and, although the majori.ty were ,in poor condition after 

a very dry year, they had better developed fat reservea than sped.mens 

1!lh1ch had subsisted on brO!tfae alone at the end of the dry season in 
less ·severe yeara.elaevbere. 'ftds was particularly noticeable in 

the better quality bone marrw. 

Impala lived almost excluai vely on browse on islands at 

Kariba. /Is the islands became anore. and more over-populated,. they 

· ate less and less palatable foods, but starved on Island 17 befOJ'e 

eating large quantttiea Qf the readily available tnop;me and jeaae. 

Of these two species,. mopane was proferre<l and yet, on Ukubula Isl.aD:l 

there was a well-defined Impala browse line in jesse (r'ig. 20), 



Table 21. 

The Proportion ot Bro~:se in Impala . 
StOlmehs !XV-A Euffalo Ran-: a. · 

.. 

~~. BJ'OW$8 % 3tomachs l>iitb 

nonth Sample 
~50 

10% or le.ss 
<lo · 10 20-~ brcmse. 

J::trh 31 31 100 

Fet. 42 u l 100 

:!tl.r. 87 72 1.3 .2 98 
.' 

Apr. 57 ·y, 15. 5 91 

~~. 26 ' 5 1.3 7' l 69 

Jun. 13 2 2 7 2 :31 
! 

Jul .. 1 .l. 

tug. 2 l l . 

Sept. . • 

Oct. 28 lD 9 s 1 6S 

nov. 32 ))· 2. 100 

Dec. 34. 26 5 2 l:, 91 

Total· 35:3 256 60 32 ; 92 
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while ~tie mopane, wtiich \las less plentiful and therefore would have 

been expected 1;o show heavier use, was hardly touched. On this 

island the extensive use of jesse was largely responsible for the 

prolonged surviyal of the population in 19621 as it was abundant and 

had been browsed almost as heavily as more palatable forms. This 

may have resulted from its being more. palatable than on Island 17, 

ei~her because it had-been cut back to ground level during bush 
clearing operations, or because of sane soil factors, as the islan4 

had relati'Vely sandy soils canpared with the heavy mopane soils on 

Island 17. Coetaee (1964) found lilpala making extensive use of 

grasses ·Which U!'W ~n the soak zone in the 1963 dry season. 

It is also noteworthy that dry mopane leaves I uthough 

plentiful on Island 17, formed a very low proportion of thO food in 

the 62 stomachs analysed. 1hia material is frequently found in 

stanachs frcwn the' late dry season, and Mr. D. ~shworth (Rera. £:5!!!.) 

estimate4 as much as 20% in two sam}lles ,frgm the Beitbridge area at 

the end of the 1964 dry season, following a severe drought. 

Similar species t<? thos• on Okubula Island and Island 17 

were heavily browsed· on Island 14 .. 1 but here depletion of the habitat 

was l~ss canplete on 28 and 29 May, than on the other two islands 

later in the year. t.n Island 203, two large . ~nd.~lia pruni.oides 

trees bad been &tripped of all leaves within reach, but the abuitdant 

jesse on rrtopane ·soils had "hardly been touched, although the Impala 

were losing condition and there .were no alternative foods. 

'l1le wide range of foods taken, which enabled Impala to 

survive on islands such as Ukurula Island,. indicates one of the 

reas(ms Impala are so successful in marginal areas. '!bey cnn sub-

si st almost entirely on grass, apparently the preferred food wlien 

4V~il.able I Or can take • wide . range of "brow$$ plantS • ))asmann Ond 

t-tossman (1962::c} sugge·st they .are a successional species, particularly· 

well adapted to areas where the vegetation bas been disturbed and 

down graded through lmman agencies.. Here they compete for any 

available grass, but can tide over eri tical periods by subsisting 

on browse which, incidentally, would further aggravate GC:rub en­

croachment in down-grading veld, unless n"Ul'ilbers, which tend to incre&ae 

greatly<under such conditions, are managed to within safe limits. 

Lamprey (1963} found they favoured transitional zones between woOd· 

land nnd open grassland, and this waa very apparP..nt on the ·eaat bank 

of the :Wndi laver in' the Chi.pinda Pqols Area in October 1964. In 

this area, which shows few signs of disturbance, there ia a reasonably· 

dense, but short, perennial graas cover i.n open mopane woodland, inter­

$ected by open; recently bush cleared water courses, the edges of 

which attract Dnpala. 

lltpa.la have been found to prefer reaaonabl.y denH cover 

only during th~ lambing aeas~n, although ebad~ is important, during 
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the heat of the day at all times. In aeven widely separated 

areas in Hbodena and two in ZUluland t~ ~serves 1 they appear 

to favour habitats where their visa is not impeded by tall grass 

or dense low scrub. They have never been contaeted in tall 

grass, which is po~sibly dllOtber reason they favour 1:1reas over­

stocked with domestic stock, and the only Impala found in dense 

thickets have been females about to calve or with calves only daya 

old. ror example, during the 1961 calving season on Iluffalo 

i'iange, very gravid females left the herds in 811lilll numbers not 

exceeding four, and made for the densest available thickets in 

generally open country. Lone calves were never seen during the 

day, although 10 were observed at night, suggesting the calves 

are left at night for the first week or so, and tbdt after dark 

the mothers rejoin the herds, when there were noticeably few 

calves in herds of non-pregnant, adult sized females. 

!llpala were aarooned on two isla.nds at 1\ariba with 

extensive thi.ckets, where they remained in mopane veld where food 

was scarce, although abundant browse was available in the thickets. 

On one island this may have represented a reluctance to leave an 

establlshed area, but on the other, they moved thrwgh a thicket 

to alternative mopane veld when the first area became submerged. 

It is, therefore, unlikely that shortages of cover, 

arising f ra over-browsing, bad. any effect lill1 Impala marooned on 

islands except, perhaps, Ukubula Island where the population waa 

trapped during the calving sea~n. Shade was readily available 

on islands at all seasons, due to the effect of the soak ~one. 

Food was scarce on Islands lA and 15 where llO&t of the 

trees were aut of reach of Impala 1 wbieh bad to cOIDpeta vi th wah­

buck ar¥1 Kudu. in terrain which was not typical of .lllpala habitat 

in the .Kariba Basin. 

nw habitat on Isl..mds 17 and 144 was simil.a:r, although 

as noted, the former was more heavily uaed, due to the fact tl•~t 

there was a greater density of an.i.mals and that it bad taken five 

to six months to reach ita june size, compu'ed with Island 144 1 

where ani.Bulls had been marooned f_. under six weeks. Although 

fat aeaauraaents shw little difference, it was obvious thtlt 

aniaala, particularly adult rams, were in better condition on 

Island 144. 

As ~ be expected, Impala lost cond:ltlon more rapidly 

on islands than is generally the case. 'nils culminated in a 

considerable die off on Island 17, which affected some sex or age 

classes more than others. Differeaefa in plv'ai.cal condition 

showed tbat a similar pattern of srtality would have taken place 

on other islands, hacl the animals uot been ~cued,. However, 

before the significance of this ••rtallty can he gauaed, it ie 
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necessary to outline briefly the role of the different classes 

in the year-round reproductive ;Jattern of the species. 

Impala have a well-defined calving season and most 

younG are born within two to tlu-ee weeks. 'l.'be timing of the 

s~ason varies with locality and, to some extent, fran year to 

ye<~.r. '\n.sell (1960,b ), for example, has described late ~eptember 

and October for the peak on the Zambian plateau and November for 

the l.uangwa Valley, and Child (l964a) cites November to &U"ly 

January for four areas in J\bodesia. \Xa bUffalo hange, the peak 

was in the latter half of November in 19ol and few pregnant 

females remained by the lOth. November, while in 1963, the season 

was about two weeks later, according to Mr. l>. ;;ltyle, the ranch 

owner. The timing of the season is not a ~ple question of 

altitude or latitude, aa J»ddiebum film:h is similar in these 

respects to Blffalo flAnge, and yet !Jasmann and Mossman (l9b2 1c) 

describe the peak of lambing there as the latter half of December, 

with few births after January 6th. in 1959 and 1960. calving at 

Ukubula Island took place during the second half of November 

(r:eacue I<eports) and was ccmplete by Utb. December, 1962, when 

no pregnant females could be found among soaae 200 to 250 females 

examined. 

Dlsmann and !oiOssman (2J!. .. cit) found lactating females 

as late as /Ugust, six weeks after the ntt, which occurred mainly 

between 15th. ~lay and 15th. june. <n Islands 17 and 144, females 

ceased laetat1.ng soon after the rut, which may have acted as the 

final stimulus to wean their calves. Faaales with developed 

udders produced a fine stream of wholes-.-loold.ng milk, when 

tested on Bth. june on Island 17, but after 18th. June~ yielded 

only a few drops of watery rnilk" Udders tested later in the 

month had an increasing amount of waxy material adhering to the 

mammae, indicating that they were no longa- being suckled, whereas 

those tested on the Bth. were relatively clean. About half tbe 

adult females caught on Islaul 144 on 28th. ·May bad wt udders, 

which, in a maher of cases, were clearly going clry. 

Udder develOJIIl8llt has only been recorded in f.ales 

over two years old, both at Kariba and elsewhere in Rhodesia. 

!he udders of yearlings are smal~ and resemble those of calves, 

in that they sho.~ no signs of previous developaent, such as 

stretch lines, which are common in older females, even when not 

lactating. 

'I'he timing of the rut prebal)ly differs in different 

parts of 1\hodesia in the same way as the ealving season, but this 

requires mare precise definition frcmt a m.111ber of localities, as 
tbere it sCI1le contradiction in the lengths of tbe gestation period 

quoted in the literature. .,\adell (1964) gives 195 to 210 days, 
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Kenneth and ritchie (1953) 150 to 210 days, Stcvenson-!Iamilton 

(1947) 195 to 210 days, and Dasmann and }1ossman {~. ~) suggest 

between 195 and 210 days fran observation on Doddieburn ranch. 

~ere was strenuous ruttJ.ng activity in 1961 on Island 144 between 

15th. May· and 27th. May, but thia subsided markedly towards the. 

27tb.. The rut~ng &:ctiVity included vigorous fights betwe~n 
adult males, wbieh were freqU.ently seen .chaSing females although 

only two copulations were w1tnesaed1 both by Haslam. Five 

foetuses found ~n the 26th. measured avo to 13 nm. from er~ 

to rump, wbllc 12 from Island 17 on 8th. june, 1960, measured 

. three to 13 mn; indicating a simila.r rutting period there the 

previous yeal,". \dth. a peak in calving ac~vity in the second 

half .of November on Uku~la Island in 1962, this indicates a 

gestation period of 180 to 200 days. 

lhe weights of tbe testicles graphed in figure 211 · 

indicate males reach aexual maturity during their third year, 

although Y.eiT (1965) btl~ found sQ!le active sperm 1n younger 

ani.mala. It seems likely s however • that mature males are only 

sexu~lly capable for a. limlted period each year (Figure 22.) 

Serious fighting forms part .of the ·rutting hehaviour and Stevenson-
- ' 

Ilamiltoo (194'1) bas not«l that tbe{Se fights may lead to bad wounds, 

so that horn developa.ent (p .. ts )provides .useful support:ing evidence 

for rams not generally taking part in breeding before .they are 
two and a half years old. '' lbere was no evidence to infeJ" that 

fighting vas more strenuous under the rest.ri<:ted conditions on 

islands, as no wOunds were noted and, altho\lgh three adult rams on 

Island 17 bad bJ'oken horns, these were old wounds and the stumps 

had been vorn SJIOOth. 

. A high proportion of adult ~ yearling females conceive. 

Dl~nn and t-tossm.an (2E_. -:~~.) obtained 97% adult and 65% year~ng· · 

pregrtancies on Doddieburn nanch and the present author found 14 of . ' . 

15 (93%) adults, the ~ceptJ.on being an old female in very·poor 

<:ondition, and all three yearlings, to be pregnant at Chiplnda· 

Pools, while at ~ba 94% of the 35 adults autopsied after the 

rut were pregnant, as were four of five yearling casualties. These · 

results suggest. an annual reproductive potential approaching lOO%. 

·of females over a year old, as· examples of multiple· births have 

neve:r been found and 1111st be rare, and no Ua.tllplea of pregnant 

calves, which have small utera.e,. have· been reecrded. It is 81~ 

nifieant that even ~er unfaVourable condltlons, wbic~ pr~ailed 

on laland 17, 29 of 31 ·(93. $%) adults and three of four yearlings 

conceived, which suggests tbat a t•porary low plane of nutrition 

does not affect conception to .any markecl extent, although if pro­

longed, i.t would probably retard maturation and so li.Ddt the nunber 

of sexually.JDature yearlings. It was particularly not.iceuble 
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on Ukubula Island that. yearlings were smaller than usual at 13 

montbs of age. 

Conditions on islands_ led to shifts in the sex and age 

class composition of ~pala populations. 'Jhese are difficult . 
to canpare with free-ranging popul.$tiona for, aa previous workers 

have nOted, there is obvious sex and age segregation between herds, 

and even. within herds, of this highly gregarious species. Pre"" 

liminary result• suggest a. further partial ecoloslcal segregation 

of older males and females, which is supported ~ Anderson (l-.!1. 
efess) from the IU.ubluwe Game Reserve~ 'lhese factors are probably 

responsible for the imposai.~ly high calf ratios often obtained 

fl'(B classifications of free-ranging Impala. Dasmann and Mossman 

(2£• ill) mentiOn no precaution against this posaible bias, when 

describing popt:alati~n structure on Doddieburn Ranch, so that it 

is difficult to juiJge what· relationship ·their sample had _to· the 

actual population, -especially as they acknowledge sane se~nta 

were ~robably .inadeqilatcly sampled at certain times of the year. 

· t\notlter difficulty is that Impala often run in berda of over 50 

head, wbi~h pred~nate with one sex or age class, so that_ the 

cbanee of contacting or overlooking such a herd could seriously 

alter samples ranging frtm 152 to 5611 .such aa these authors used. 
- ' 

'!be only ~nland sample, therefore, used for cdftparative 

purposes in_ tbis paper, is based on a collection of skUll• fran 
.. ' !,- ' . -

the Cewall Tsetse Control ltmting Area. t'bis ~ple was fairly 

amal~, but represent~ kills from 14 months in an area o.f about 

300 square miles,made by 30 to 40 bunters, after 12 years huntiitg 

- in the area. Ant.mal* were extremely wary, and 14 hunters inter­
Viewed all atressed the necessity of shooting the first animal 
seen, so that t:OO sample was as unbiaaed as could. be expected. 

Even so, it is used with cauti~ aa it is not known' ~hat effect 

su~h prolo~ shooting would have on Impala. Most conclusions 

of changing trends !~·population structure are, therefore, based 

. · on comparisons between different islaDds, where the whole popu~ 
lation could be observed together w:1 th tm habitat. It is un- · 

likely that ecoiogical segregation of males and f-emales would 

have been sufficient to affect aamplea compressed onto islands 

fran several square miles for, as noted, both sexes were very 

localised in this area.. Tbis is borne out by the insignificant 

difference. (Chi 2 •0.779) between tbe sex ratioa ot the 129 Illpala 

released and the-.--~6 re-caught on the west bank of the am River._ 

(p.fl ). ~..--is no ~ignifieant difference between the pro­

portions of malea at aucceaai ve levels of. sampUng on Island 11 

(Table 22), although the te~ency towards more males in later 
. ~· . . 

samples, tP-ving a significant difference between the first and 

las~ quarters {Ch12~.87j P.> 0.0!)1 when the proportion of males 



·Table 22. 

f. o:: Total 
Population 

25 

25 

.25 

25. 

The 5mt natio · at Different 3a.~ 
I..IJvels 1n Itnpala Ita.rooned on Island. 17 

Sa!nple . ..... F -; Level or 
Sample ... Population 

66 10 56 25 66 

66 1? 49 so 1.32 

66 l9 47 75 l9S 

67 21 46 1.00 265 

L1 • :Jal.e-

F • Femal.e 

a F 

10 56 

•27 105 

46 l.!i2 

67 198 
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in the population waa declining, vas attributed to males bei_ng 

a little more difficult to tatcb than females. 

'1\\ble 23 ccuparea the proportion ot calves in, marooned 

samples w.ltb that fran cewali, which indicates a heavy loss fran 

this group on most ialands. As noted;. year"lings were ..uler 

than adults in December on tJkubula Island; and so could still be 

easily separated frcm them. 1bi.a sample included only ccmplete 

herds, while another herd in Which only adult faaales and calves 

\tere classified, broogh~ the total to 20 cal.-ea and 91 adult feuales 

(22 :100). 1bis herd .is mentioned as it contained a higher pro•. 

portion of calves tban any other, s~ that it ie obvious that the 

proportlon of :this age clast was very low,. four to six weeks after 

the calving season. 

RObi.nette tt !l (1957} review the _tnaan al well aa tbe 

large and small manmal literature on the effects of nutrition on 

pre artd post natal mox•tallty. Generally there is a reduction in 

the proportion -of ·male foetuses, which IJC)tent1ally exceed the rUnber 

of _t-ale· foetUses, vben the plane of .nutrid.on is low. the n\lllbtr 

of implantations is lower, the average birth we1sM ia reduced and 

reaorbtions or abortions increase. 1be reduced birth· weight lessens . . ' . . -

the aurvival rate of the young ealyea, which are at a further di~-

advantage due to the illpaired milk _supply of their mothers. 'lhe 

first calves on Ukub.tl& Island ver• atillborn -(RescUe Reports) and. 

it is probable that pre~ncy failun was the prJJUe cause for the · 

lov proportion of calves, as no carcaase• were ~ound when the island· 

was thoroughly searched. 

'11tere were 298 I:m~a on I~d 17 on lrd. june, including 

those which were later re•cued, casuald.es trc:o rescue operations, 

natural deaths and an adult ram which was l~t on the island. 'lbet'e 

were 197 females, 96 males (48.7 ales 1 100 females) and five full 

grown animals wbieb were not sexed. · The total included U f..Ue 

a.Ml2 male calves, seven to eight months old.. the ealf to adult 

female ratio in 'ntble 23 was calculated fr011 the proportion of 

yearling.. females in the rescue cawalties, which apparently were 

not selective. Four of.37 adult~zed females were yearlings and 
if this ratio is projected to all aature f.U.es, it givfS approx­
imately 165 females capable of baring bred, or l4 c&lvea:lOO femalea. 

Impala were dying on Island 17 by 3rd. june, when two.;..Week­

olcl adult ra carcaae$ were founcl; 'lbereafter ·ux more diecl between• . . ) . 

4th and lOth june,· seven betwetn 11th and 11th and 10 betWeen 18th 

and ~tb, by which time most of the Ianpala hAd been rescued. Tbe 
·first two female carcasses, an adUlt M4- ·a yearling, were found on 

the 23rd and two calves died between 2la~ .and 24th. 
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Table 23 

Locality 

Cewall 

Island 17 

I•land 144 

Island 201-205 

Island 21 

Ukubula Island 

Total on Islands. 
~ -· .. -------·---------~---·--·· 

No. in l) 
Sample 

55 

298 

7' 
l4 

ll 

161 

5S9 

A Comparison of the Calf to Female Ratio or Impala. Samples 
From Islands .with tha.t from the C~ll Tsetse Area 

Calves Female' · 
I• I F Total Yr. Ad. Tot&.l 

ll .. 4 22 26 
' 

12 11 23 21 165 la6 
' 

9 4 13 ~ 

0 .· 8 .. 

0 a 
·• 

7 33 59 92 

21 · lS ~' 54 224 324 
----····---·--- _.::...._, __ ~~------ _________ .... _____ L-------------~~ .:.. ... ~·---<..----~ ~~-----~ --·"·--~ ..____.__ ------

· !1 • I•fa.ltl', F .. Female, Ad • Adult, Yl" • Yearling. 

l) Includes males over l year old in the sample. 

Calvea/100 F Ca.lves/100 
ovex- 1 yr.old Ad; F. 

42 .. 3 sc 

12~4 13 .. 9 

.. 43.3 -. 
0 .,; 

0 . -
. 7-7 11.9 

-

: .... -
-~~ 

L......_ ___ , ______ 
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However, the calf ratio on this island shoWed tbat, as 

to be expected, the die off of adult rams bad been preceded by a 

heavy loss of calves, although bOth grrups bad very depleted fat 

reserves. Between 8th and 16th june, no adult ram or calf casual-

ties had any kidney fat and all had poor bone marrow, while other 

groups bad better developed fat deposits (Tt.Lble 24). On ·leland 144, 

where food waa less critical about the $am.e time of the year, adult 

males were in obviously better condition than the calves. 'lbe 

absence of calf carcasaes on Island 17 indicated that losaes among, 

them had taken place over an .extended perio4 and that the carcasses 

. bad· beer.t sutmerge~ or removed by scavengers, lihereaa tbe male die 

off waa sudden• 

l\1tting activity, which l'laced an additional htrden on the 

rams, was probably responsible for this, aa in ld.e discusSion on 

Impala; .and in broad aqeement with Fitzsimons (1919 ), SteYenson­

H!Imilton (1947) notes t~t females are 1ri poorest condition in 

summer, but pick up in winter when "herd raauu are thinnest. He. 

concludes that the improvement in condition of f.ales reJUlts 

frcm the removal of the strain imposed by lactation, while the 

demands of the rut causing the decline in cond1 tion of rams ma.y be 

read into the tem "herd rams". Observations on Islands 17 and lA4 

support this tv'potheais and it is a pity that neither author presenta 

-evidence for his conclusions or recognises more than the three sex 

and age classes of calves, males and female~~ 

As noted, yearll~ rams were not yet fully mature .at. the 

·time of the rut, while yearling females ~onteived for t~ first 

tiJie and could not, therefore, ha1'e tuc:kled the previous s1.111111er. 

tu ttse other hand, the phyaical cotlditlon of yearUngs waa probably 

illpaired to santt &nent by growth, as Child (1964a} bas shown that 

·females reach adult size when about 18 aontbs old. He also suggesta 

that the gt'eater aize of adult r~ over similar aged f..ales 

resulted~mainly frtG a longer grOWing periOd in males, although , 

growth in-the second year was mueh :slower. . ' ' 

'There was no marbd diff ennee between the · condi tiona of 

adult and yearling ftllt&le~ on Islancl 1?, b.tt male yearlings, in 

general, were the class in best condition. The sample ot males . · 

fran Islaild .144 was ema1l bUt auagested tbat here, too~ they were 

in better condition than tbe thl.nnest adult rams after the rut. 

This was probably ,due to the straln of ru.ttirll activity,· as Leopold 

!1 !! (1951) recorded a rapid deterlor•tion in male }Ule Deer durin& 

the rut, due to energy demand• of ·cop1lat1on coupled wi-th lesa 

feeding by rams ccapeting for females, and ~Ung (1956) recorda 

the same for .ned. Deer, wbi.ch ·ta suppo~ted by Riney (1954) who 

demonstrated the decline in fat reserYea. P\artber, the fiYe adult 

rams, whose condition was assessed before tbe rut, were in better 
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Fat Reserves in Difterent Su and Ago Classes or Impala on Islands 17 and 1.44, 
Showing the Poor Condition of ;;:al.ea and Calves R•lative to that ot FCllalas 
!·Jho$e Condition Dete~iorated Rapidlt During June on the First Island. 
~---~ --~~-----~~~-..._ ___ _ 

Fat Deposits 

Sex Age Sample Back Fe.t. Kidney Index 

ltange :Iea.n Range Mean . 
F Adult 16 O...Tr 1 0-4.7 16 
F AdUlt 7 0-Tr 1 ll..4a 25 
F AdUlt 3 0-Tr 2 0-31 .. 17 
F Adult 3 0...0 0 o-o 0 

·v Adult 2 0...0 0 0...0 0 
F Yeal'lin8 2 0-Tr l l.S-20 19 
F Yearling 2 o-o 0 0..0 0 
l-" AclUlt 30* 0...0 0 o-o 0 

M+F Calves 7 0...0 0 o-o 0 

.72 ,. . Adult 4 0-4 .3 0-4.7 19 
F+!4 Ysarling 4 Tr-8 4 . 8-50 19 

r.t Adult 7 0-Tr l 0-19 6 

15 

&7 
-- L..........___..........i.l~----~· ~- L.__~. 

* This ·~ple includes 25 animals ~ch died r~ starvation. 

Harrow 

Good Fair ·Poor 

l 15 
3 4 
2 l 

3 
2 
2 
2 

Xl 
7 

l 3 
1 3 

2 5 

--~----~----~-
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condition_than most females at the aame time. These conclusions 

receive support frcm.- the ·trends that aller&ed from prelillinary work 

carried out on l\lffalo ~e inmecU.ately before the 1964 rut. 

'lbree adu~t rams had then an average kidney index of 1Ql, whereaa 

in five mature. females, all of which \tere in :milk, it was obly 13 

and yet, later in the year, rams have usually been in poorer con­

dition than female• on this ranch. - 'lbis is clearly demonstrated 

by the differences in kidney fat 1nd1cea found at Chipinda Pools in 

October, 19641 where eight adult males ave~aged s.o (Range 2.1 to 

15.0) and 11 adult females averaged 29.0 (range s.e, in an old and 

exceptionally thin female (the second lowest was 15.9) to 65.2). 

Fat reserves were bettel" dneloped in adult f~es vith . . 

dry udderl than in those still lacUUng after the rut on Island 17. 

Elgbt of nine .. with mil« bad poor marrow, while this applied only to 

four of 18 which were not lactating, which supports the hypothesis 

that suckling is a strain on lllpala f_.les. It ia unlikely tbat · 

early pregnancies recorded on the island would bave ~terially 

affected the condition of females, although pregnancy failures wOuld 

have been apect:ed had they remained under .such seyere ·conditions, 

·judging from the obse:rvations on utcubul.a Ielancl. 

Several autbora, including Daanann imd Mossman (gp_. cit), 

have remarked on the preponderance of females in Iapala herds. 

Fothergill reco~a a sample of 80() Iapala reseued by 30th june, 

1961, in whl.ch there were 517 females, 266 malea and 19 unaexed '. 

individuals, gi.Ying an overall 8Q :t"&tio of 51 males per 100 fesaalea. 

en Island 17, the proportion of malea waa low (48. 7:100), even before 

the heavy ·die off following· the rut. Dasmann and Moaaman (sm. Q.t} 

suggelt this resulta tma _a differential loss in calves, favouring 

young females, as Taber and Da811&1Ul (1954) found in deer. (k). tho 

other band, Robinette !!. !!. (1957) found heafl.er loasea among 

female I .in _deer elsevbere and there is aa. contradiction in. Dt.s.-n 
~ . . ~ 

and Masmaan!a reaaord.~, aa they later .... .., the tUnber of feuale 

yearlings in an. Impala aaaple ia equal to the IUIDber of male yearlings 

claasified. Aa n~ed, there w ... almost equal rl1.118bers of male and 

f~le calvea on Island 17 foll.Owin& a heavy clie off; while Mr. o •.. 

Stewart (».!£.!• sse.> found a sex ratio of un1 ty in a s•ple of 

· several hundr~ calves of ·about U .ontba of aae in Uolrun Gtme 

lbserve 1 zululand. 

~d.ence frorA Iuan4 17 tuqeats that one reason. for the 

lov number of snalea 1n Impala herds is the hMvy aortali ty among 

adult rams after the rot in critical years. -.h'e l"atio af males 

over one year old to females. of the S8lllll age changed fli.U 48.7:100 

to 35.4 :lOQ in four weeks on the 1aland~ ·.. Ruahwortb (l9.b4) .recorda 

that adult female Impala were in better condition than males at the 

end of the 1964 drought in the 1\IU Circle. A pregnant female stDt 
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was in reaaaaable condition,· "altlaoup aot ·fat", tut three adult 

Jilalea were •tn nry bad co.Utioa iacleed; so .ach so that the Mat 

was unpalatable•. fie also found a relatiftl.J ldper proportiOG 

of sale carc:aases, eYen allowina for the grnter clistaac:e at wld.cb 

these were sipted.. 'Daey were not qed Ullfortwately, but ter.d to 

substantiate tbe f iadiap • tbe islalat, and RobiDette, !l. !l (u. s!S.) 
found a sbd.ar shift in faYOUr of ~er l•dea in ..Ue Beer, follw­

ing anere vilatera. 

Predators aeleetilag for-aalea •Y furtblr the diaerepancy. 

rut this is probably leas signifieat diu the i.Jmate dispersal 

•echal'li.• described by Hwari (1949) ani tt.t._,.· (Ma. ). HIWard f...t 

that male Prairie deend.ce, Per'WJCit ll&l!iS!latvl bai.rdii (IDy ud 

Kennicett,) dispersed aore readily Ud for a greater distance tbaD 
females, ud Riney recopiaed si•UU' beJiaYi_. _,., deer iD New 

zealand. these IUtbDra found that a proportion of a gi'Ril ap 

group, usually well grovr1 sub-adults, iD tM apeciea so far studied, 

disperaed avay frc. t.he parental u.e r~, ao fumi.sbiac a •thod. 
by which species, which nonally occupy J"Utricted .._. ranps, can 

spread into new terri tory. In Impala, fupersioa seeas to .imolft 

aniaals dbout 12 months old aDd takea place during the succeeding 

calving season, Dllring the 19Q aeason em Buffalo Ran&e, ruabera 

of these young ani•al s were cont~~eted aay fi'GIIl tbe general concen­

trations of apala on the ranch, 4Jd were often i.D UDSUitable habitat. 

'lhey were pred~lnantly lone males, although croupa of up to three. 

including soae feules, were noted. 'lld.s is the only aeuoa when 

this nomally highly geprious ace group hu heen fOUI'Kf alone. 

l''urtber eyidesace for the ti•hag of dispersion in Iapala waa prOYiclei 

by Mr. G. Stewart of the Natal Pt.rb BNr<l. vho fOUDd a .- ratio 

aaong cal•e• which approached parity just before the cal.Yiq season 

in Hkusi Gale F.esene. although tbe .-e age goup contaiDed man7 

aore females after the next crop of calvea bad been dropped. 

'ftlus. Japala are a hipl7 &ngariODs species whieb bec­

.arooned on islaada in large rulben u they were both poor awilaera 

and bad Tery localised IID'Ye.eDts. the eoaaequeat food shortages 

reflected in a decllne in physical condidon. vhi.cb C\lbd.nated in a 

heavy die off on two islands. 'lhia affected prillarily the calvea, 

bat also led to a aarked drop in the proportion of adult raus follow­

ing tbe rut. 

16. ROAN -
' 

Roan, Hl.ppot(tJDs egyip• ~eat, were ac:arce in tbe 

Kariba Basia, where a total of 11 were seea O&l two occasions, near 

tbe west bank of the Uraniati River. 'Jhis pi'Obably accowa~ for 

their absence fraa islands, as Child aad Wilson (19Wa) found that 

a marked Roan herd in eaatem z.abia vu IUCh •n loeaUHII tban 
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three herds of Sable, a species which did becane trapped on islands. 

'lbis group of five Roan, including a bull, two cowa and their calves, 

remained within 30 square miles, whereas S&ble ranged over a much 

wider u·ea. 

· 11. SABlE 

Chil~ and Malson (l964a.) found sable, Hlppotragua niger 

Harris, a~e. c~efly grazer"s .which favour areas with an adequate 

short perennial.grasa cover. This explaips their distribution in 
,.,, 

the Kariba Basin where most were found in open scrub savannah, 

t\lthough _the gra11sea here were taller· than those with which they 

were usually aasotiated in e&ltern Zambl.a, pere~al grasses were 

bette.r represented than iri any other viptation type. &naller 

-numbers also occurred :in aopane veld• away fran dense human settle­

. ment, possibly because of the adl'erse effects of Tonga agriculture 

· on grasses, or the di8turbance it caused. 

_· 1bey were llOt maerous on isl.aJKls, contriblting cmly 1.6% 

of the manuals resct,ted by 30th. June, 1961. . 1be magnitude of the 

movements described by clrl.ld and ta.lson (19b4a) would; hoWever • · tend 

to make them less susceptible· to becoming .,arooned on islands, which 

is substantiated by Mr. P. Coetsee (B!U.• ccmn}, who observed a herd 

of 10, marked with yellow ear atiga, about eight miles frcm ,their 

releaae point after about twO years. This makes it difficult to 

judge , the relationship between this sample aixt their actual incidence 

in the large D)IID'IIlal fauna. judging fran l.i.mited work on the main­

land, it did appear that they were JllO:te maerous than these figures 

suggest, especially between the £bli and Umlati. Rivera, where they 

were better_ represented than elsewhere along the Rhodesian shore. 

A. . fesponse to Flooding 

Sable became marooned on islands and, although poor 

swinJners, usually took to the water when luaana approached, especially 

if they were without calves. this general conclusion, based on 

Rescue Reports, was supported by observations of five bulls caught 

during the present study. 'lbese animals all swam weakly for animals 

of their size, particularly when pursued, although junor (1960) -

reports at. least one which swam a mile, and the present author aaw 

one swim 600 yards before crossing a small islet and proceeding a 

further 120 yards to.tbe mainland. 

· A herd of sable was marooned on leland 100, which origin­

ated. frcm an area of_ 25,.9 square miles, while another herd of nine, 
including five. juveniles. was trapped on an island on the west bank 
of the Sengw-a ni.ver • which fomed fran an. area of 23.2 square mi~es. 

On the other hand, two bulla were isolated on laland 101, w~ch bad 
never exceeded 37$ acrea. ~s suggested greater localisation 
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thaD that cleecribed by Child aDd W1lsoa (1964&). vbG fo-.1. that 

three rec:opiaable henia ao.e\1 aD average of between 0.14 an4 0.26 · 

Idles a day, between succe$sive eoataets dlrOU&hout the year, ·in 

' -..ell vider areu. 'l'be ~.more or l•a cyclic aov..ats of 

. ea,e herd of three to fift Sable occupied about 200 square mUes 

fer the nine Mllths of the year the:r were in the stucly area, while 

two bulla r.ai.Ded vi thiD about 30 aqaare ld.les dUrin&. a s;.s.tar 

period. 
. 

'l1leae apparent differeoeea between aoveents in eastern 

Zambia and the lariba BaSin can~ aplairaed by the distributioa of 

suitable habitat. In Zaabia tile habitat waa fairly uaifona over 

larp areas, while at Kariba the Jlost fa...,.. 'ftptati.on types 

raa ia fairly narrow buds parallel to the z.Hsi. This rapidly 

became dissected aa water backed up die.....--. atrea beds, cuttiD& 

across it, so that to han nnainecl in fanurecl habitat and aot 

bectWJe IIU"Ooned, Sable woald have had to tra..ellonpr distances 

than obsened .iJa z-bia. J'Urtber, Child ud wilaoa fouad that 

altmugb Sable occv ia grassland, thly appear to prefer open vood­

l.and and this aay hau eODtributed to their lleing isolated on the 

second and tld.rd ialuda diacusMrl ·.&xwe, as in both gf these 

water cut through along the edge fJf a INsll clurin«• 

At Sable ane about a gQOII deal and seea to favour open 

wooc.Uand, vhi.ch usually occurs at seae distaace f~ rivers, it 

seeas unillely that they would be 1111eh affected by floodi.Dg UDder 

nomal conditions. 

B. Behaviour on I1lag<la 

Tbe f•ur sable batadled cluriJa& tld.a atudy were in poor 

condition aa.l this applied to two herds of which there ia a ciae-

aatographic record. ~ of these benla waa on a hea'fily traapled 

110pane wld ialaAd, vhi.le the secoad waa GD an ialand in open 

.crub a&Yaaaala. Sa.e of the latter atarYed, Mel when the island 

vaa visited aenn .,.tha later, aia,aa of onr~gruilag were still 

Yery apparent and, in api.te of the ~erveaia& growing season 

without grazing, fev of the grasses allowed signa of life. 

A a.ber of Sable, iaclwU.ug jannilu, died on islaads, 

but Rescue Reports are iudequate to detend.ne ~dler or not this 

lecl to any definite shifts iD. popula.tion at.nacture, such aa could 

be detected for a maher of other species. 

18. BU§H BUCK 

im.abbuck, ttwlaMs ariptus Pallas, conati tuted s. 7% 
of animals caught befere the em of juDe 1961, and occurred through­

out. the Central Z.be:i Valley wlm'e tbey favoured. thickets, espec-

ially those along water eounes. '!bey were least maerous on 
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densely settled alluvium, where cover had been gre4tly reduced 

through cultivation and overstocking with domestic stoek, espec­

ially goats, and were most coanon in broken ground along the foot 

of the Matusadonna Range. 

A. ResQonse to lil.ooding 

Jhshbuck were among the first animals affected by the 

formation of the lake, when water h.lcked up rivers and streams 

forcing them out of riparian thickets~ lbey took to the water 

very readily and were good swimmers, but became trapped on small 

islands because of their localised habits. Of 57 observed, 50 

(88%) entered the water readily, usually at the approach of humans, . . 
or after a very short cbaae. nte exceptions were two animals too 

weak to run, and five on a big island, with ample room to escape 

on land. ~imilar behaviour wa~ reported iri the presence of a 

Leopard (Rescue reports). Sclater (l9JQ) baa already noted that 
11somet.imes when bard pressed they take to the water and swim well''• 

Further, as mentioned below, t~y entered the water to feed and hid 

in the shallows .. 

'lbey are fast manoeuverable sw:lJlmers and were the moa't 

difficult species to catch in the water. junor (1960) recorded 

one which swam between one and threequarter and two miles and, 

during the present study, the following distances were recor4ed : 

one over 31 000 yards before reaching land, three over SOv yards 

before being caught, five over 200 yc1rds, 12 over 100 y.;.a.rda and 

six over 50 rards. The first animal covered the di"ance, con-

.firmed on contour maps, in 13 minute.s and, although tired, had 

maintained. a speed aba.Jt twice tha.t of which a ma.n is capable over 

a shorter distance, and this through chop._,,. water with waves up to 

18 inches high. The remainder of the e.niillals showed no signs of 

tiring when pick~ up, although several of th1111 were very thin. 

Sclater (2-e• eit),. Fitzsimons (1919) and Shortridge (1934) 

all mention examples of .Ebshbuck which rtmained in limited areas 

far considerable periods hlt, unfortunately, give no indication of 

the size of the area. Four marked lhshtuck, three females and a 

male, were released on the south bank of the Nyamune fd.ver on 31st • 

.:'Ugust, 1960, and reeaptured on 16th. and 17t}::l. june the following 

year on islands which had fonned the previous March. Four of these 

were well within half a mile of the release point, while the fifth, 

which vas retaken on a· narrow island 500 yards long, may have 

wandered up to three quarters of a mile and still been trapped 011 

this island. Two ~ther lbsbbuck moved up to 4. 5 and 1. 5 miles 

respectively, but in both easel the intenening land was sul:merged 

and they were on the nearest land to the release point after 16 and 

nine months. 
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1\ro YOWl& &lshbuck were trapped on an island which origi.n­

ated from leas than 200 acres, while 33 became isolated on islands 

which originated f ram areas of wader three quarters of a •'luare 

mile. ln one case a wshbuck was marooned wader adverse conditions 

within 50 yards of the mainland and 22 were within 400 yards. 

Further evidence for their locaUsed habits ecaes fr011 their 

l-.elMAviour when flushed from an island.· It was often possible to 

chase them to alternative land, but tbe,y usually showed a strong 

tenden£y to circle back to the island frc:m which they bad been 

flushed, although on three oc:c:asions they paaaed close to other 

isLmds. 

The concentrations of Sushbuck along water courses and 

tbeir very localised habits, would make th• particularly suscep­

tible to abnormal floods, in spite of their c:onaid.erable swinning 

ability. 

B. IJtbartour on lalandt 

Most authors have found itisbbuck a secretive apeeies of 

dense cover, especially that along water courses. It is probably 

the cover and not the proximity of water which is essential, aa 

Shortridge (2J!.. Q!.) reports thtll'l a long way from water, and four 

contacts at the end of the dry seaaon along tributaries of the 

Nagupande River, were at least five lliles fra~ water. Tbisis 

significant, as the species was very localised in similar habitat 

in the .Kariba f:'asin, less than 5J miles away. 

water was obY.ioualy readily ayailable on islands, on 

eight of which cover was sparse, due to the nature of the vegetation 

or over-brovsing. ~ Island 17 they were often seen crouching in 

inadequate cover, but flushed more readily tbtul \UA&al. 'dley off­

set this lack of cover on some islands by hiding in thickets in the 

in the surrounding shallows. nli.s behaviour was apparently very 

marked during the 1959 .Rescue .:leason, when most 1Ushbuck were caught, 

and was observed by the author on ll occasions. The animals re­

mained motionle!:l& in water ranging frQQl under a foot deep to that 

in which they could not stand and where an adult ram, in order to 

remain motionless, bad to rest its bead on a horizontal branch. 

~veral others had only their head.s showing and~ trus concealed 1 

lbshbuck did not flush until approached to within 2u to 30 yards 

by a motor boat. 

It is unlikely that shortages of cover, unless accCIIIlpanied 

by food shortages, would have bad any effect on physical condition 

as three of five adults caught on islands with limited cover, b.\t 

adequate food, were in fair condition. lhey would, however, have 

been more susceptible to predation. 

It is generally agreed that a.&ahbuck are mainly browsers 
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and Wilson and Child (1964 _) have described sane of the plants· 

eaten by them in eastern Zambia. Grass is taken when green and 

two, kept in ~aptivity, did not eat it after it was &bout 18 inches 

highe There was some grass availabl~ in the SO.iik :one on twO 

islands, but on otl1er s they were _limited to brwse, including 

Cambretum apiculat!W• Holmskioldia spinesCt!/\lS, !erminalia.,prunioides,, 

T. stuhlmannii, Diospyros guiloensis, ~enia americana, Boscia 
~belenpiJ!., tundulea ,sericea, Gardenia resini{lU!., and kacia pods, 

as determined fran direct observJ.t\ons of undi~turbed fee4i,ng and ~be 

contents of 10 stcxnachs. ftn unusual observation w-as the presenc:e 

of 2cYt Salvinia auriculata in the stcmac:h of a female fzun I~and 2U4 

where'there was adequate browse available in April, 1961. 

The physical condition of 54 Dushbuek from eight localities 

is related to the atatus of the habitat in "table 25. They starved 

on Islands 17 and 106, due to cm&pet1tion frcm Impala on'·the former 

and through the destruction of their . own habitat on the lat:ter, where 

there were ll Bushbuck confined to less than .a third of an acre by 

mid-June 1961. Eight of these wre dead by the 15th and the ·re­

maining three were in a very w-eak condition~ tut · deca:aposition was 

not advanced ~n any of the carcasses, so that all 11 would have died 

within about a· week of each other. 

lbere ·were fi~e Bushbuck on Island 17; one of vhi_ch was 

removed and AJlOther 1 with 'Very depleted. fat reserves, died on 4th 

july and the remaining three had died before the Unit returned in 

August. lhese animals were all in poor 1:0ndition on 8th. june, t\nd 

became progressively weake~ during-the month. <m this island, a 

female was seen .feeding on Holmski:oldia s:.Me§s;ena in the ·shallows, 

where it was protected frCID Iuipala1 while another C:anpeted for food 

with a Rhino, an Impala and a <;rysbuck {p .. ss} .. 

_ 'lbere was a clear Busbbuck browse line on Island 107, 

which waS about an acre on 16th. june, 1~61... Here food was less 

critical than on Islands 1? and 106, b.tt llOst Iiusbbnck were in 

extremely poor condition. 'lhe habitat was similar on Island 109, 

but on the remaining islands there ..,as adequat~ food when the animals 

were removed.. 'lbe status of the babitii~ reflected in the condition 

of the aniinals (l'able 25 ). 

Shortridge. (22,. cit) aBt· SteYenson:..Hamilton. {1947) indi­

cate Bushbuek associate in breedit'C pairs or pairs consisting of·a 

female and her latest calf •. . F1 t&aimons {2}!. cit) gives a.n example 

where only one adult ram was fluiJbed with. 11 does, b.tt jackson (1899} 

c::i.ted by Shortridge, considers two or three feai.ales per ram is usual 

in Slst Africa. \dlson and ·Child <m cit) found singles1 made up 

53 of 14 contacts, and a breeding pair 14 of thol"emainder. the 

over-all sex ratio of 39 mal9s to 35 females approached parity, but 

among adults with all pei-manent teeth, females outnumbered males by 



Ial:'lle 2~. 

toc;•tion - . Dato 

~ 

Ieland·l? Jv.ru9/ July 1960 

Ia1ande 201/205 April 1961 

Island 101 ::rareh 1961 

Island 151 - Junt 1961 
.. 

· . IalJ;uxl 106 June 1961 

Ial~ 107 J\U;\e 1961 . 
Islam 109 June 1961 

!slanda .lll/U3 .. June. 196~ . 
TOTAL· 

!\. Comr3.1"1acn of ,:vciL1.cility ot b'ood. Q.nd ;.Jbyoieo.l 
Con1~tion in Buohbuck. 

PhJaicSl Condition 
Zampl~. ·calves Adult I:al.os ·Adult Femalas 

' 9 

4. 

l 

u 
. l~ 

3 

6. 

. 54 

G. F. . P. 
' 

.l 

. .. 

' 

J. 

1 

3 

Q • OOod condition 
r • F&ir condition 
P • Poor e~ndition 

G. 

' -

r;. P. G • F. P. 

2 3 

2 1 ' 1 

2 2 

l 

2 9 

·l 5 a 

3 

l .3 l 

6 ll 9 25 

Total Statu.e of Habitat. 
G. F. P~ 

' Very over-populated 

6 3 Adequs.to Food 

4 Adeqc;'lte Food 

" l Adeq~,Jat& Food 

ll Crit.ic:ally over-populated 

l. 14 Over-ropul.at$d 

.3 OVer-populated 

3 3 Adequate Food 

15 39 
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19 to 15. These authors show that females which had not replaced 

the deciduous teeth, but bad well groc.1n third molars were sexually 

mature, ,bile rams probably did not reach maturl ty until tooth 

replacement was complete. Thei:i' sample would, therefore , give 15 

mature males with 25 mature females (60 males;lOO females). 

A Mmple of six lbshbuc:k frcm the Cewali Tsetse ~\rea all 

bad_ permanent dentition and included four females and two males. 
'lbere were 18 males and 19 females shot in the Nagupande between 

October 1962 and November 1963, so that it appears that &ashbuck 

populations contain about equal numbers of males and females, although 

mature females outnumber aature males. 

An analysis of the sex ratio of Bushbuck fram 62 islands 

or groups of islands, from whicll the whole population t-~as apparently 

removed, gives a total of 269, including 7G rams and 152 (50:100) 

does classed aa adults, and 19 malet and 21 females recoi-ded as 

·juveniles., A«eing by personnel on the 1\escue Unit was based on 

size (pe ·ll ),so that an unlmown number of young anillala of oither 

sex may have been classed as adults, but it is unlikely that any 

adult would have been recorded as a juvenile. 

'lhcre were 'Only sU islanda tdlere males. cutnumbered 

females, on four of vhieh two ram• were with a single doe, while 

on the other two, there were four males and two females, and five 

males and three females. ltdult females outrumbered adult males· 

at 16 localities, but on seven islands there was a. single breeding 

. pair. 1he greatest predominance of feales was on an island where 

there were eight with a single ram, While on Island lOb, there were 

· rd.ne females (all sexually mature) with tw mature rams. 

A c<l!lparison of the sex ratios obtained fran Tsetse Control 

limting, with those on island$, indicate a lower proportion of males 

at l<ariba. Whether this difference was induced by the abnormal 

condition$ at hariba or not is open to scme doubt, as few Busbbuck 

carcasses were found and the discrepancy was also apparent on 

islands with adequate food. On the other hand, it was apparent 

on Island 106, where two of the oldest carcasee• were rl\11\s, and on 

Island 17 the two rams, one of which died, were weaker than the 

three· does. Whether prevailing cor¥1it1ons during the formation 

of Lake Kariba led to a shift in the sex ratio of the population or 

not must, however, remain in abeyance until t.be behaviour of Bush­

buck populations under adverse conditions is understood better. . 

Nevertheless, these shifts, if they did in fac-e occur, were not as 

clearly defined as in Baboon, Impala or Buffalo. · 

Little is known of the breeding biology of lbshbuck, rut 
it seems that there was a ~ry high -juvenile mortali.ty on islands. 

'lbrce young, less than three quarters grOtm, were hanlled by the 
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author in a s•ple including U full g-own faales (9 young : 100 

females) while Wilson <toi Child (22,• Ql) obtained 2 \> jUYeniles 

about this sin or Sll&ller with 25 mature females (80 : lou females). 

The biding of young, which could more easily be over looked in a ~-­

ellm.ination scheme than on islands, l'llilkea this difference even more 

significant. 

Shortridge (2..L• Q1), quoting several authors, suggests 

that except for the coastal regi.ona of bouth .\frico, i.iushbuck calve 

mainly in swrmer (September to ·March), which would reduce the mmtber 

of very aall calves expected on islands, but Ansell (19bW) and 

\dlson and Child (2J!.. £!t) found breeding throughout tt. year in 

zambia, and Brand (1963) recorded birdw in all months of the year, 

except february, in the :iational Zoological Garclens of South Africa. 

the low calf ratio can be attributecl to post natal losses 

aa at least three illsbbudt were born on islands, on two of which 

food was scarce, and all six f-lea which died on Iala.nd 106 yere 

pregnant. Four foetusaa frCID overepopulated islands iR ~his area 

weighed between 11 aBl ~ lba. , and at least n1Ae of lG other feaales 

were gravid, tbe majority of which vera very thin. 

'ftlus lUsh tuck are aore ar leaa aoll tary, pred.tnantly 

brovaers, which appear to calve throughout the year. lhe over-all 

sex ratio tends to parity between the aae1, but feaales preciCIIli.nate 

in older age chases. lhey are accc.apli.shed swilllners which entered 

the water readily, bat became marooned on ialuds at Kariba on account 

of their localised habits. l''ood became critical on several of the 

islands affecting pri.Jiarily the jUYeniles, but although there was a 

lower proportion of males on lalands than has been recorded in other 

samples, its cause cannot be gauged until 111Gre is known about lllsh­

buck populations under stress. 

19. KUDU 

Kudu, 'b'egelaphut sqepalaroa Pallas, occurred throughout 

the Kariba Saain1 where 153 were rs<mtd frcm islands before the end 

of june, 19bO. 'ftli.s represented 4.1% of the m._.ls rescued, which 

was probably lower than their actual proportion in the fauna, becauae 

of their aovaaenta to and fl'fJIR i1lands. 

i\. ~!SPOI!Ie to l'1.00di!!g 

Kudu were intermediate between species which became 

marooned on islands and those which swam to islands freely to feed. 

'lbey were among the first to take to water wta.n men landed on an 

island and only six of 35, whose capture was obsoi'Yed, were caught 

on land, and the .. inc:luded three small calves. lbere were 17 JQ.ldu 

on Island 171 but they disappeared following the first gse drive in 
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which a very young ·calf accidenta~ tangled in the game nets. 

Spoor showed ~ere the group, including two otb~r small ·calves, 

had entered the water and swum over a mile to the mainland. It 

was interesting that you~ calves could swim. this distance; although 

it was not reJJarkable that older females and juveniles did so, a.s 
junor (1960) records tbSa swiJsming li miles. He rightly points out · 

that Kudu are strong avi.uller~, which ean easily outpace a man, 

although adult rama are handicapped to some extent by the. weight of 

their horns. 

It is not surprising tbat lt.udu took to the water readily, 

as .they will do so to avoid Wild l))gs and, according to Shortridge 

(1934 ), may do so when followed by .Qtraestie Dop. 

Kudu moved back and forth between an island and the main-

. land during 19.60 and early l9bl, l:ut did not became trapped on the 

island, wbich was never ever 2~ yards from shore. In 19601 there 

was a reasonably well developed soak sene With green vegetatlon, 

that may have attracted them in. September .mel October, but in the 

following June the! vegetation on f,he ialaJld was ~lar to that on . 

the mainland. junor. relAte• ·a ·s1Bil&i" example ot: · Kudu moving to an 

island, apparently to feed• and Parnell (1963) actually witnessed 

this behaviour, and yet IWdu became marooned .on islands aa feeding 

conditions deteriorated. 

u. ttle is ~nO'tln of their . seascnd movements and evidence 

fron Kariba is not c:~ncluslve1 blt 20 of 22 which took to water 

readily, did so over the mos~ recently subnerged land between two 

islands. l'he partial~y suooierged vegetation around these islands 

was s:i.mt.lar in all ·directions and al~native land was seldcm visible 

through the trees, so. that the behaviour resembled that of a local-

ised group, observed with Rin~y, 1n the \\'ankie National J:ark. 'Drl.a 

group of sis KUdu wat recognised by ita in~vidual markin~ and 

fo~lowed the same devious route when c:ros&i.ng a vlei in the dry 

season, aa they used to avoid shallow depresaions which ·held water 

·for a few months during thf, rains.. Riney kept this herd under 

regular ·observation for avez: 18 montha, during which time it was 

contacted only along one particular stretch of road o. 6 miles long. 

This is supported by ob1ervat1ons em the recapture of 10 tagged Kudu. 

·1\io adult females, whose release point was not very accurately . . 

defined, were recaptured on. ·at~ island which famed within two miles 

of the release point aix months lata- • by which time about half a 

mile of the interve.ning-'diatanc:e .h~ been flooded. '1\lo females, _ · 

one adult and one balf~grown, were retaken after· 21 months Within 

lj miles, of which tl~ree...quartea-s of a mile had been subnerged, and 
three adUlt females had b~ ma.t"OODed for a . second time within three 

miles of the release point, after 20 months. .~ adult female and 

\ . 

I 
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twO adult males were recaptured after 10 months within 3.75 miles, 

of which 1.25 miles was submerged. The last were on very big 

islands and may, in fact, have moved less than half a mile of their 

own accord. 

If"Kudu are-localised, their tendency to leave islands 

such as Island 17, which necessitated a swim of over a mil.e, indicates 

that in the Kariba Basin they were either less loealised than the 

group at· wankie, or they can be shifted frao their bane ranges more 

. easily than most other ungulates discussed so far. lhe readiness 

with which litdu ·.took to the water and their ability to swim long 

distances, make it unll..kely that they would be affected by the 

gradual flooding of an area, unless they became trapped on islands 

same distance f.rom·land. lhis distance would depend largely on the 

position of the island in relation to their former h(llle range. 

B. Behaviour on Islands 

Kudu were found on only one island where they were 

critically short of food. This resulted _frQm their tendency to 

leave islands when feeding conditions deteriorated too much, and . 

because t.hey were the tallest brow-sers tbund on most islands. Wilson 

(1965) bas described how this species, which. feeds almost exclusively 

on browse from a variety of plants, attains maxiMum. reac:h·by standing 

on its hind legs. This was borne· out on leland 17 by the patchy 

b~owse lines eight to 10 feet fran tiW ground on Er!thr!»fYl\111 

.zambesiacum and Holmskioldia ssnesceri§. 

'Dlese were the only two species which showed marked signs 

of Kudu browsing and both were taken readily by a captive calf which 

refused Combretun aw.culatum, Terminalia brach.ystama and £2!2.-
. phospennum mo[!!n~. 1be condition of the Kudu on this island was not 

assessed, unfortunately, before they disappeared, as one Kudu per 

6. 7 acres was the densest concentration found. lbslam counted 49 

I<udu in mid-1962 on Ukubula Island, before habitat conditions deter-

iorated. By December, 27 of 28 animals, whose condition was ·gauged, 

were in poor condition and seven carcassea were found. The latter 

consisted of five females and one Jnille with fully adult ·dentition 

and a second male with permanent incisors, but otherwise all 

deciduous teeth. Same of the youngest animals bad been removed 

fr(J!l the island, but thoseremaining included a fair proportion of 

sub-ndult.s, most of which vere estimated to be in their second or 

third year. 

A large proportion of Ukubula Island had been blsh cleared 

and much of the vegetation was not over nine feet tall. Below 

five f(}et, there was a well marked Impala browse lin~, so that Kudu 

were limited to the vegetation between these two levels, where they 

experienced competition tram BUffalo. 
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1Wo 1\udu were in poor condltlon on Island 21, but neither 

was fully mature, and this applied to the three of four f...U.es 

classed as poor on Ialands 11 to 13. lllt on islands 201 and 204 

to 207, seven of 13 ludu were in fair condition. 'lbese included 

silt females am a male, of which t.bree females ant the male were 

mouthed and found to have ul permanent teeth. l'he seven in poor 

condition included four amall calfta, three with the first molar 

erupting, a juvenile with ~ just cuttiltg tbe gum and a female with 

adult teeth. This indicated tb<1t condition an these islands, where 

there was no aign of over-browaing, was largely determined by age. 

'there was apparently little change in the sex and age 

clus caapoaitlon in the l(udu aaaple found on islands, which was aa 

to be expected fran their swialling ability and the species • habit 

of moving to and from islands. \1 119 a.exed Kudla rescued before 

the end of june 19til, 84 were femalea and 35 males (42 males : 

100 females). lhese included 17 males and cb f..Ues (2b males: 

100 females) classed aa adult in Rescue Iteports, lb males and 15 

females (107 males s 100 fenales • parity) recorded as under three­

quarters grown, fl ve animals whose ages were not noted, and one very 

small unsexed calf. A collection c.f 133 akulls fraa the first ll 

months of bunting in the .Nagupande Taetse Area, gave 75 females and 

57 males (7G males a 100 females), but among adults _with all pe:nnane~t 

teeth, there vere !0 f._les and 29 males (58 males : 100 females), 

while in juveniles with the second molar erupting or younger, there 

were 11 males am lJ fe.ales (85 males : 100 females). 

'Dlere waa a significantly bigbe.r prop«tion of md.es in 

the Nagupande sanple (Chi2 • 10.22, ,,>J.Ol), but Wilson (1965), 

who obtained 86 males and 72 f_.lea (U9 males : 100 females), 

concludes that Tsetse shooting tenda 1:0 select fer malea, as hunters 

usually shoot only one an.illtal fi'CIIl a group, and malea generally 

associate in smaller groups. FUJ"thv 1 there was evidence of little 

increased juvenile aortall ty at 1\ariba and e&lves would be expected 

to be DIOre susceptible than adult males. 1be calf ratio recorded 

at l\ariba was 31 to 84 (37 : 100) fEDAles of all ages, whereas 

there were 24 young calves with batal skull lengths up to three­

quarters of that of adults of their respective sexes, and tooth 

fonulae up to ~ erupting, at Nagupande, in a total sample of 75 

females (ratio 32 : 100 females). calws with skulls about three­

quarters the length of those of aclults are relatively aa&all and 

would probably have all been clasaed as calves in Reacue Feports, so 

that the similarity between these two samples is good evidence of 

normal losses on islands. 

This endence suggests 1\u.du po~Ulationa generally Jre­

dad.nate with femalea, and that thia beccmea more pronounced in 
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older age classes, so that in the light of present knowledge, there 

was little to suggest shilta in sex or ago stru.cture of the Kudu 

sample fr<»n IW'iba. 

20. EL . .\NO 

Eland, J!ur9tryus 9m ?allaa, were contacted in small 

groups between Chete and the Unniati River, but none was marooned on 
an i sl.and before the end of june 1961, although rr. H. H. hoth 

(2!!:.f!.. c;a,.nJ reports a herd with young calves, wbich became isolated 

in the sengwa Basin in 19t>3, over eight m.Ues frcm the Zambezi Ri.ver. 

Little is known of this species • movements in i'lhodesia, although 

they are probably quite extensive, judging by tbe way groups. of a 

fw to over 100 appear and disappear frcm an area. Elofi (1959 a 

and b, and 1962) auggeats they are nGIIAdic 1n the Kalahari Olmabok 

National Park in SOUth ,\frica, but rec:ognisea the need for prolonged 

observations of recognisable individuals to determine whether or 

not their movements follow a regular pattera. 

Qmson (196<:} gives an observation in Zambia, where for 

several successive daya, an officer of the Galle am fisheries O.part­

ment wi tnesaed Eland aove out ..-a than two mUea in thlt morning, only 

to return in the evening. 1bis npresented only a part of each d.ay•a 

movements, but if Eland wandered to this extent in the Central ZAmbezi 

Valley, they would tend to have lllOftd off most islands as they were 

forming. lht.s vaa aupporced by fresh spool" and clroppinga en three 

islands, which were visited within a w.k ot· their separating from 

the mainland. 

21. BYF[ALO 

Il&ffalo, Syqserus caffer Sparnnan, were common on the 

southern shore of the Lake eaat of the Masumo Hi ver and became 

very conspicuous in bush clearinga between the Sibilobilo and 

Umiati ri wra, where there were several herds of over 2 vO. Only 

nlne were recorded on six islands worked before the end of June 1961, 

although they were also known to be marooned on Sampakaruma Island 

where, judging frca apoor, there waa a fair m.ber. Later in 19611 

however, a lterd of abaut 20 to 30 were found on Island 100 and about 

200 becae marooned on Ukubula Island in 1962. this herd was ob-

served in December 1962 after a !Uibar, mostly juvenlles, had been 

rescued, and 71 mandibles of the surviving animals, which were shot 

in june 1963, were forwarded to the author by special arrangement. 

n.eae were acccapanied by flesh meaaurwnenta and the sex of the 

apecinten. 
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.\. Rlswnse to Ii'looding 

'lbere were apparently two reasons why so tew Buffalo 

were found on islands. U.ttle is known Qf their seasonal moveraents 

beyonJi -the fact that they range over fairly large areas (a marked 

atffalo, released from Ukurula Ialand:~ killed an African sane 15 to 

18 miles frc:m its release point about two years later, Mr~ P. Coetsee 

U!:!.• ~~ ), am while doing so .-nebers appear to fluctuate aa 

groups break away and reunite. - Apart fraJ the emall groups which 

appear_to have been composed entirely of old males, Buffalo oc:c:urred 

only on large islands derived frau large areas. Ukub.tla Ialand 

arose frun between 24 .. 8 and 29.5 square miles; Island lev freD 25.9 

square mles a!Jd SiwpaltartDa Island fran 7. 9 square miles; wbich 

separated from· the mainland very quickl7. These areas may have 

exceeded the home ranges of the .llutfalo• but suggest movements are 

extensive. Large he;rds Qften moved up to three miles across portions 

of clearings in the space· of an afternoon, so that there was little 

chance of their being _ trapp~d on atV but the largest islands. 

A less important reason for the few &lffalo found on 

islands 1f41 the readiness with· whieh they took to w-ater and swam 
to the mainland a• island a diminished in size, although there is 
no evidence of their having swum to islands. With the exception 

of an animal shot in self defence1 all the smaller groupa_bebaved 

in tbis way al1;hoUj;h, like Elepbarrt and ltino, they nev~ did so 

wtd.le ·humans were present. This applied to tte he~d on IslQJld 100 

even while a number were run dOirlll on foot, and on Ukubula Islaud, 

five were drUgged and 34 were capQlred frcm .a land Rover after 

extensive chases, sp-ead over two weeks, before the first am.mal 

took to the water. 

'Ibis· behaviour was probably due to their wlnerabili ty in 

the water,- which is borne out by four reports of· high casualti~s 

wheri herds have been stampeded int9 a river ~ a predator. On the 
other h!Uld, when unmolested, they were Btrang s\fillmers. One was 

obse"ed to swim OYer two miles frQ!I. an island to the mainland, .by 

personnel· employed on buab cleating operations, fUld tvo others swam 
1~ miles and one mile respectively. 1'he only drowned Buffalo found 

· by the Rescue Unit was trapped in thick Salvinla. 

Oradual flooding would Jll"obably have little. effect on this 

species unless large areas were affected. They ,oW.d either move 

away or swim !rom islam• ·on which 'theY: became isolated~ 11tis is 

borne out by the absence of recorded losses in the 1A.lluland Game . 

. Reserves <Juring the 1963 floods (Natal Parks Board Aec:ords-). 
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B. Behaviour on Islands 

B.lffalo, left most islands before food became critical but, 

on Ukubula Island, there was a marked decline in physical cotxU.tion 

ending in '47 deaths between m1d-Navember and mid'!'"December, at the 

end of the 1962 dry season1 when the island was severely overstocked. 

The Buffalo trapped on the island are broken down by sex and age 

chssea in table 26, depending on whether they were rescued or 

survived the population crash, wban 36.4iii of thos.e on the island 

died. 

The sample is aged accOrding to ~be state of tooth erup­

tion. Sixty calves '·were resc:ued late in 1962 for restocking. otber 

game areas in Rhodesia, of which six were exmsi!Wd by the author, 

inclUding tvo females considered too big for restocking purposes. 

Four males were 90 an at the shoulder, had bind feet measuring· 483 

to 486 mm. and all deciduous teeth, with the first molar erupting. 

· The two females were 30 em taJ.ler1 had bind feet of 535 and 544 IDll 

and all deciduous teeth, but the molars c.ould not be examined. A 
female shot in june, however, had a hindfoot of 54S lTift and the second 

tn()lar in an early eruptive state, .so tbat it was ·safe to conclude that 

none of" the calves removed fron tbe island was older than those with 
. . 

~ erupting ant they were, therefore, placed in Class 1. 

'lhe remaining sub-adults were divided into Class 11, wbic:h 

were older than Class 1, but still h~d all theJr deciduous teeth, or 

Class 111, in which permanent tooth. etuption ~as in progress. Class 

IV included specimen~ ~fith fu1J.y permanent dentition. 

In Jable 26, there is a slight tendency towards ~les in 

Class 1, but a greater ruaber of females in Class 111 or alder, where 

·there were 50 males and ?2 females. 'lbere were 160 lll!falo on the 

island, when the first died of ·starvation, of which 31 calves were 

nmovod during the fOllowing two weeks. Of the remairiing 129, 45 · 

died of starvation. and two calves were c;tillborn at the end of 1962.' 

and . 84 survived until June 1963' when 11 were shot. These do not 
include five calves born after mid-December and. onitted frcm further 

discussion on populatio~ changes, ata they were not c:::oni)•onted. with 

the 1962 dry season. 

In ~hese two· samples tnere weR seven small calves, two of 

which died, while twO others died at birth, blt it is probable that 

a·much higher .propor~on of calves .would have died \lad 60 not been 
. ' 

rescued, as thOse left on the isl.a.ftd probably included. the: strongest 

and most difficult ·to catch. 'lbree of the aiX (SO%) <?lass ll ~ 

arxl 39 of 50 (78%j Class ill ani.mals survivecl, but only 28 of 57 

(49%) 'fully mature an1mals Uved. · 1his ·showed a definite shift in 

favour of Class 111, mainly at the expense of Class !f. 
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nd.s shift in .age structure, due to starvation, resulted 

l{U'gely fran the heavy die..ooff, amounting to 65%, in Class IV 

females and small losses, 8%, in Class Ul females. It was also 

noticeable that· tQoth wear was generally less marked in the Class 

IV female s~rvivors, several of which bad only just completed tooth 

replacement. tm the other band, there wae a aUght tendency for 

ol~ males to survive better th~ tho·se in Class IV, although this 

was less marked and, at ·this level ~t' sampling, was not statistically 

significant. It was, however, apparent ~n Decf1ftber that sane of· 

the biggest bulls· were more alert and in generally s<.Jnewbat better . . 
condition than tbe rest of. the herd. 

'lhe sax rat.io in Classes 111 and IV changed frcm 36 males 

and 65 fem.al~:J to 27 males and 37 females which; although not 

statistically significant, showed the same trend. towards a higher 

proportion of ~Dales which Christian tt !!. (1960) and Woodgerd (1964) 

found for ielandic .populations of Sika Deer, Cerws niPR9!1 Temiinck, 

and Big-horn Sueep, OV'is canadensis Shaw, respectively, when the 

habitat became. saturated. lbe relative proportions of Class lll 

male and female Buffalo involved in reproduction might make this 

trend more pronounced ·as, in most bovids, females mature earlier 

than mAles. 

The most significant shift in pop.tlation structure, however, 

concerned sexually mature females, which apparently form the core of 

Buffalo herds, as this favOUTed younger an.imals. with a longer poten-

tial reproductive life ahead of them. If numbers are reduced during 

a catastrophe, this •ecbanlsm woulcl favour a rapid regenerati~n of. 

tlte herd when conditions improye • 

. The limite~ calving observed on the island may have 

favoured ainture females in general and, therefore, the younger 

adults in particular. l'wo calves died at birth during the popu­

lation crash ani only five were born to ~41 (12 : 100) Class III and 

IV females early in 1963. 'lbere is little data on bree'ding and 

calving rates in Buffalo, but .Asdell (1946) suggests an extended 

season with most births between September and Marth in south Africa. 

'lhls, the low rumber of calves born 'between September and mid-December 

indicates an interruption in normal breeding, which is supported by 

the small number of calves born on the island compared witb 64 Class 1 

animals : 72 Class lll am IV females (88.& : 100) -or, if all the 

unsexed adults were females,· 77.7 # 100, when the herd was first 

marooned. To have been born by early 1963, calves would have been 

conceived early in 1962 (gestation veriod 11 months, Kenneth and 

r..ltchle, 19'53 ), before feeding conditions had had time to deteriorate 

too far, so that pregnancy failure· seesned the most likely cause for 

the low number 9f calves. . These embryos would have been about half' 

tem when food became cl'it.ical, which is the stage in developnent when 

the foetus begins to compete with. the mother for nutrients (a-monel, 1960). 
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DISCUSSION ---
'lbe behaviour of large maunala during the marked babi tat 

changes associated with the construction of 1\ari.ba Daa, demonstrated 

sane <:haracteristics of species native to the central Zambezi Valley. 

Observations relating to the spreading out of lake Kariba am the 

readiness with which a species took to the water, or their relative 

swinming ability, have limited application, although Kennerly (1963) 

has indicated the importance of sw:i.nlrd..ng for ensuring gene exchange 

between the two pal"ts of a population separ'ated by a perennial river. 

Other information is of more general interest. 

Species which were readily trapped on islands generally h<ld 

localised habits ard would, therefore, be more sensitive to local 

catastrophes such as food shortages or fiooding of their habitat, 

than those with greater bQDe ranges, including forms which moved 

freely to and from islands or did not becCBe marooned at all. 

The rapid over..population on some of the islands led to 

a marked decline in habitat resources, which facllltated the obser­

vation of behaviour of the animals u.Mer conditions of stress, although 

it is unlikely that their behaviour differed basically from. that of 

free ranging populations under adverse conditions. For example, it 

would be expected that limited apace would elicit the same type of 

aggressiveness between individuals which occurs normally, but on a 

somewhat exaggerated scale. 

11ds discussion deals w1 th three main topics : (a) the 

fauna of an area of typical mopane veld in the Zambezi Valley and 

its animal density canpared with other artasJ (b) observed relation­

ships between a I'IUaber of species; and {c) mechanisms that 4Ssist 

some populations to regain their numerical strength as quickly aa 

possible following food shortages. 

1. THG LAl-.:GE H\MMAL FAUNA OF AN ARBA OF MOP/\NE VELD 

Mopane veld dominated the hariba Basin and is widespread 

in many good game areas in J1lodesia. 'Ibis description is of an area 

on the ~ast bank of the JUni Fiver and falls within Region IA of 

Vincent and 1homa.s' (1961) agricultural laJd classUication of Southern 

rhodesia. This is the second lowest category recognised, exceeding 

only Fegion 5, which they consider unsuitable for any tonn of agri­

culture. 

'Dte area was in flat country where slight unllulations 

governed the pattern of flooding cmd determined its extent, thus 

elimt.nating h1,11nan bias in selecting its limits. J:t was chosen 
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for its uniform habitat and because it wus one of' the few large 

areas, in whi-ch game became .marooned, for which there is· an accurate 

tally of numbers. 

Islands 17 and 18 and a number of islets (Fig. 7) arose 

fran 15 square. miles and were cut off in February 1960, at the height 

of the rairis am just as the· Lake level began to rise rapidly for the 

season (Fig. 12). The separation, wbith was rapid in this fl~t 

country, vas further ensured by thick Sal'Vinia which soon developed.t 

and took place when thare was the maximum food available to ani.nlals 

which became marooned. The pattern of flooding was such that about 

half the original area. gave .rise to Island 17, so that ·animals listed 

in Table .27 may be taken aa originating fran 1.5 square miles 

(! 0~2 square ~lea) •. 

Chance may have determined which side of a depression aninlal s 

happened to be when water backed up and so, initially, whether they 

were isolated in the whole area or, later, on Island 17. Similar 

objections apply to any census· method based on a single series of 

observations in a sample area, which is all that most authors,. with 

the notable exception of Lwnprey (1963), have been able to achieve. 

The objectlon 1n this case is largely answered by the fact that, apart 

fran zebra, all important species on islaitd 17 were also marooned on 

Island 18 and other adjatent islands. .!.rdmals which became trapped 

on islets around Island 17 can be· ignored, as none bad more than the · 

odd Grysbuck or smaller species on them; which is not surprising for, 

as noted in the species ac.counts, most animals did not becane marooned 

in such small areas. 

'l'1:e vegetation was uniform mopa.ne woodland, with scattered 
' ' . 

Cmmiphora trees and scrub thickets, especially on Island 17 (Fig.lO) 

where the V"egetation-achieved i.ts greatest complexity. l::i.vers were 

flanked by a thin riparian fringe, chiefly ACaCia SPPt ani there were 

a few small intrusions of open ,scrub savannah along the Makuzapela 

River, too limited to detract frcrn its being .typical of good mopane 

veld in the Zambezi Valley. Se~tlement was very light in the re~on 

(Fig. li), so that there. was very little disturbance, apart from 

occasional signs of _a ·light, primiti~ shift~ agriculture~ Occas­

ional :fires from outside ,nay ha~ modified. the vegetation slightly' 
. ' = 

but effects of dane~tic stock wer.e Umitcd by the presence o~ tsetse 

fly~ so that the area was almost' undisturbed by h:t.lnans. 

Similar habitat on the adjacen~ mainland was in a healthy 

state wit.h no signs of over-population or veld deterioration, indica­

ting tpat the animal~ found in this area represent those of undisturbed· 

mopane veld.• This basic information is difficult to obtain in f4todesia 

beeausc of widespread human influence, which may cause animal popula­

tions to increase or decrease (Riney, l9b4a) • 
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'n\e animals found on Island 17, ani tbei~ orJ.gt.nal stocking 

rates, are Usted in- ».tble 27_ wberf: two alternatives ar~ given for 

Zebra, which probably occupied most of the original 15 square miles, 

as this gives a-Snilar density to that found in an ~rea on tbe 

opposite bank of the -au.t. Elephant, Buffalo and Waterbuck were 

kno-.m in the area, but did not becaue marooned, and J:;land occurred 
~ ' . t 

just beyond its limi.ta. · Others in !lOpane veld within 10 miles Of-

the island, excJ.udi:ng small ma~m~als, wre Leopard, Lion, Honey Bad~er, 

Wild Cat, Sid~·striped Jackal, Hippo, IO.ipspringer and Sable. This 
' . 

gives 26 ·species, the_ size of a Jackal or bigger, including twO large 

cats and 16 larg• herbiv~res. tasaiann and Mosanan (1962,b) also 

obtain lG s~cies of her~vore on Doddieburn Ranch, where the habitat 

is also predard.nantly mopanQ veld, although their spectrum of species 

vas slightly different., 'lbey include Giraffe, Wildebeest and Steen ... 

buck, whose geographical ranges do nQt extend into the .Kariba Basin, 

but btld no Sable, Hippo or Hhino which have, apparently, been exter;... 

minated on the ranch. 

It waa interesting that such a wide range of large mammals; 

particularly large herbivores, -was found, C\t least occasionally, in 

one small area of mopane in the zambeai valley. Classifyins mammals 

as large, tnedium or small is_, at best, an arbitrary process am it is 

often not certain. whether authors include all the large species in an · 

area, but nevertheless Taule 29 ahCIW'8 mopane habitat supports a COJl-. . 

siderable maher of species, Qven when compared with more diveTse 

·habitats. KUpsa'J'inger are dependent on rocky OUtCJ'opsi but ail .the 

other species make some use of. the getleral· vegetation• 

Eight herbi vorea trapped on Island· 11 were resident within 

7.5 square miles arid 'this appUed to Zebra in 15 square -miles. 'lbe 

density figures in Table 27 are low, as they do not include aniinals 

which died ard whose carcasses were lost, particularly those of yoUng 
- l\~t J{og _and Impala. Nevertheless~ these losse~ wu'!d not account 

for_ the density being onl:y about a tbird of that described by Dasmann 

and Mossman, when their Buffalo, Eland and tt/:l~buck are excluded. 

It is interesting, .however, that their figure of 42 Impala per square 

mile was similar to that obtained at Kariba, both of 'Which are very 

much lower th&n the 200 per square mile they ealcula ted near Fort '1\llJ., 

where Impala are severely overstoc~d. by found Inlpala, Zebra and 

ldldebeest were the dauinant species in the scuth western lowveld of. 
Rhodesia, but Wildebeest betane muth less runerous towards the east, 

where Kudu are pi.entiful in sane areas. In the zambezi Valley, 

there are no Wildebeest and Zebra are relatively scarce ( rdble 1); 

but Wlrt llog l'QII.bers are mueh higher than in the south, where they 

are not especially common. 

tUipspringer and Hippo were uncoamon in 1110pane veld in the· 
--

Kariba Basin and sable favoured open scrub savanna, probably selden 
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lingering in mopane, as this was their habit in the Nagupande .\rea, 

woora they favoured open woodland on hal.ahari sands. .li:lephant 1 

huffalo, ~\aterbuck and probably lll.and, used Island 171or part of 

the year, but haJ r<.&nges which extended beyond lt~ limits. f:xcluding 

those species, the biumass of all tll\1 species recorded in !able 27 

,.,-as over 8 110\.l lbs per square mile (!-able 28), ot which large 

harbivores contributed c 71 7uJ lbs. lhese figu1·es are conservative 

as they ructke no allo\..ance for tila lost carcasses .:1nd cu-e Lased, ,Js 

.iar as possible, on weigilts obtained at hiirlba, where many ani.mals 

w--ere in very poor condition., 

1.'he weight of animals on Island 17 is related to that fr<~n 

other areas in Table 29. ~uch canparisons are rough, for as others 

(Stewart and Zaphiro, 1963: Lamprey, 1964) have noted, there is 

little standardisation between the methods used by different workers 

and no allowance is possible fOJ' populc1tions being at dllterent 

stages in eruptive cycles, such as those de~u·ibed by 1--iney (l963,a). 

The comparison does, hovever, indicate relative differences in the 

dlnount of g.Jme recorded in different vegetation types, suggesting 

th<1t mopane, which has hardly been disturbed, can carry reasonably 

1.-.rge game populations, and this is significant in view of lts low 

assessment !or agricultural purposes. J:t is also interesting as 

mopane veld is relatively uniform with few associated plants and 
mop<.me, which is leafless for several .months of the yea.1·, was i tse.l.f 

eaten by fear animals, even when they wet·e starving on islands. lt 

may, therefore, be significant that cilemical analyses of grass sdmpl!lls 

iretn the .I.JJ.angwa \alley.t carried OU't Ol'l behalf Of the Zambian ~e aM 
Fisheries Cepartment (.\non. unddted), shw that some ann;...tal species 

retain a higher food value in the stems during the dry season than 

pererutials, whose energy reserves are in the root. 

Dasmann and ~"iossm.an 's \19bl) figures for the aenJerson •s 

ranches give a.n ungulate biomass of c 2511W lbs per s'iu.ae mile on 

an area characterised by 11open r.topane woodland", devoted entirely tu 

wild c:mi.m4ls. if non-residents .i..u the Island 17 area are deducted 

from their figures, by referen:e to D;.tsmann and HosSWd.ll (l9o2 1 b )1 

the figure is reduced to c 23,SJ;J lbs Ql' about three times that on 

Island 17. they ascertain~d populations by me~1a of r~d strip 

col.lnts {Da&tann anl Hossman, 1962,aj and, althougb they made no 

allow...u1ce for the possible attraction of roads towards game and 

calculated the width of the ~rips fran the vertictJ.l distance frlll!l 

sighted animals t;> the centre of tlr..:: road, instead of the longer 

dia.~nal distance to the animals frc.n where they were first seen, 

they are satisfied that their figures are conservative. In any 

case, there is little doubt that, in spite of a. lower rainfall (c 2J 

inches a year), the ranches sup, :ortcd a substantially h:t gher weigbt 

of animals than the area around Island 17. 
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l/2. ~lt. ot 41., 17 .:\d. and 4 foals at ?lD 1b~ par Mt. (av. wt.1? 1n 
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. 3~ Ad•+ Yr .. M, 35 Ad.+Yr. F, 3 3uck. at US.S, ll2 & )4.0 lb. av. 
9f 12, 26 & ~ at 1\a:riba. • 

. 2 Ad.-+ l juv. at 2,CCO & l,CCC lb (Child & Fothergill, 1962) 
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Yr.• Yearling, juv.• juvenilo, ii•:.laJ.e, F•,FemalQ, suck • BUckling. 
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Although the babitclt on the ranches is cldefly 1110pane veld, 

parts have been greatly modified through tuaan occupation. Water 

bas been manipulated by the construction of dams and there are clear 

signs of misuse in the fonn of scrub encroachnent ar¥1 deteriorating 

grassland, with tr•pling particularly severe near the water. This 

trdlllpUng is na.r caused by game, which is certainly too ru~erous to 

allow the habitat to heal, although the original cause of the trouble 

waa probably the mis-manag•ent of daaestic a~k. The result haa 

apparently been an increase in animals• but a decrease in species, wilth 

the extinction of Sable and Reedbuok, both grazers of healthy grass­

land. 

Niney (1964,b) hat described the sensitive nature of mopane 

veld to the mis-manag .. nt of fire and demeatic stock and, in another 

paper, (Hiney, 1965) baa shown that the t.lme lag between cause and 

effect may take decades to be<:ome abundantly obvious, by which time 

reversal of the tren.i •Y be difficult to achieve. lbeae observations 

indicate that stable mopane can aupport a reasonably dense and varied 

g.e poJUlation. Practices detrillental to its long term stability 

may increase the standing biOIIl&aa t•po.....Uy, blt lead to a decrease 

in tbe range of species. It would be ineeresting to knov whether 

this is triggered by disturbances iDCJ'easin& anrual grasses at the 

expense of pereMial species, for, u Rlney'a work shows, 1110pane is 

sensitive to this change, which would make its proper management very 

critical. 

2. INtp AND INI'Rt't.-SP§Cll:lC RELATI\jNS!JIPS 

F.atrellle over-opoulation on ialarads accentuated caapetiti.Ol'l 

between anillals of the same and different species and, to a liDd.ted 

extent, the effects of Jredation on prey pop.U.ations. Naturally, 

relationship& varied with the apeciea pr1U1ent and with their relative 

numbers, and, aa to be expected, intra-specific cGDpetition was more 

pronounced than that between species. \bier these critical conditions, 

bOW"eYer, it waa pos,lble to gauge the mad•• extent of certain relation­

ships between species. 

A. C<Dpetition for Food 

The critical food shortages on Ialand 17 in june, l9bo, 

farced arn:.als, most of which were in very poor physical condition, 

to eat any available food plants, tbus reducing the effects of 

different food preferences discussed at lencth by Lamprey (1963). 

lhe first adult deaths on this island were BIJlong Baboons and Impala. 

'Ihe latter, as noted, contributed the greatest biQIU&s& (40%) and bad 

defoliated most plants to a height of &o inches. Impala deaths 

were due almost entirely to intra-specific ccapeti tion. 
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, Campetition from lmpala resulted in critical food shortages 

for most other apeciea. IW.du could ;reach above the IJilpala broWse 

line and enhanced this by standing on their hind legs, lut they 

generally swam off islands before. food became too critical. This 

also applied to uaterbuck and Elephant, both of which were known to 

have returned to over-pop.ala ted islands after the nnimale bad been 

cleared and the vegetation allowed to recover.· 

BDshbuck, ~ the other hand, were very localised and 

stn"ed on Island 17, where they made up only o. 7% of the total 

biomass. It was surprising that they were never recorded standing 

on t~ir hind legs, aa by do~ng so they could have reached above the 

Impala browse line, and tbia behavieur on Island 106 led to the 

removal of all food to a height of 66 to 69 inches before the popu­

lation starved. They did, however avoid s<'ll1e canpetition by feeding 

in the shallows, where the vegetation vae protected from Impala. 

C£ysbuck and Hbino also did this and the latter were able to obtain 

food above the browse line by breaking down branches. 

These observations empbaaist the importance of special 

anatc:mical or, behavioural characteristic:a for the survival of a 

species faced w1 th direct inter-specific ccapetition for the same 

food plants. n.d.ker, which are chiefly low browsers, were aborter 

than both lmpala and Bushbuck, but remained in relatively better 

condition, in spite of the virtual ab1ence of forbs and other low 

browse on Island,l?. This is obviously a Yery hardy little species 

which no d<'ubt ~ceounta for its widespread success throughout much of 

Africa. 

On this island, shortages of Grysbuck food were due mainly 

to Impala, although on Island 110 it was ~ttributable solely to Bush­

buck. 

\Vhrt Hog and Bush Pig rooted extensively on Island 171 

where the latter remained in reasonable condition while the form~r 

starved. This may have been partly due to the differences in their 

respective runbers, but the mai.n reason seemed to be the use lbshpig 

made of carrion, which \tart Hog aeld<llll touched, in spite. of their 

being known to eat dead animals. 

Zebra remained exclusively g.razer.s.; apart from occasional 

fragment• of dry leaf taken in error, ard experienced caapetitton 

for any available. graaa with most species on the island. It waa 

remarkable that; with their high. biaaass (22.2~), they survived ao 

long. 'lhe possession of upper incisora enabled them to bite off 

the few tufts of perennial grass shorter than other species, but 

the main reason seemed to lie in their use of dead trampled annual 

grasses. 
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Baboons competed very little lY'ith other species for food 

<l!l 11 when they began eating leaves aud bark, they took mostly mopane, 

anJ starv<ltion resulte.l fra-n competition bcttv~en themselves. 

Collias (1944) stre~ses t!1c importance of the p\!ck-order 

datili.nance in vertebrate animals, especially durin~,; adverse conditi~.ms, 

for determining which individuals sut·ceed ln obtai~.; food, a mate 

or a territory, so that it was surprising tb.l.t no a~~ression was 

observed between undisturbed T.mpa1a outside the rutting season. 

'rbi!:l a .plied even when indh'"idua.l~ ~rere dying; .mJ yet seven penned 

calves attempted to "hot"n" each other, particularly while feeding, 

and this behaviour was :~crformed with equal intensity by the hornless 

females as by the horned males. 

mere was also very little af:'gession noted between 

members of other species, while feeding, althougi1 'har-t hog ccmpeted 

with each other to a limited extent for suitable burrows. nus 
even applied to Haboons, in which there was a general breakdown in 

the social organisation of troops, whlch is discussed further on 

pp. II q ~ I~Ol. 

The pushing down of trees by hbino was bane!icial to other 

species anJ leaves seldan remained long en tbese branches, ana, as 

noted {p.SS' ), an Impala, a wshbuck and a ~.rysbuck were seen feed.ing 

on t'ood brought within reach, in spite of the dlino 1s attempts to 

Jri ve them away. This was the only case of aggresai veness recorded 

between Si'ecies while feeding, although the Impala calves attack,3d 

humans in their· pen, once they baJ become accustomed to them, in the 

sa1ne Wd.Y as they butted each other 1 ani an adult Bush i ig charged and 

forced a full wown ~.·art l!og to yield during a game drive. 

It is perhaps surprising that so lJ.ttle aggressiveness was 

shown between species and individuals, including species like Rhino 

(p.1~6J, when animals became crowded into small areas where food 

~'US so critical. Lamprey hW.• ~!t} noted that under less severe 

conditions species which tended tu ccmpete in the same ba.biUlt, 

associated peacefully in ud.xed groups and observations <At l'lariba 

suggest this is generally the case among large mamn.als, although 

tl1ere are obvious exceptions, such as when Elephant chase \dldebeest, 

Buffalo or Uiraffe. lhis is very different t·rom the aggressiveness 

sb:a-.m between different s 1Jecies of birds feeding on a rich source of 

fO\.ld (see i'or example l'etrid.es, 195$, CU)J JU.ld, 19b4,b), or when 

birds of the same species feed together. 

Deaths !rca ccmpetition were all attributable to starvation 

as, with one exception, carcasses had very depleted fat reserves. 

This exception was the Hushbuck which, although it bad no back fat 

and very poor red watery bone marrow-, bad a kidney fat index of 89. 
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Christian (i9SO) describes a streaa~s~ which eauses death 

and inbibita br•edi.ng when an:iraals becaie too crowded, even if 

there is adequate. foot. Christ.i.an n,!! (1960) correlated the 

mast mortali ~Y of an ~$landic herd of S;J.ka Deer, when the population 

reached one animal per acre, with over stimulation of the adrenal 

glands and found no· ~ndication that the clie off wa.a ·due to food 

shortages, aa animals sti}l possessed reasonable ~t~ of fat. 

Impala reached a density of over one aidmal per balf ac::r.e ·on Islal'd 

17 without interruption to the breeding cy.;le and it seemed unlikely 

that stress, due to over-crowdi~, caused losses 1n tbie apecie~t, aa 

greatly deplet8d tat reservea pointed to plain starvation. nu.e 

also applied to Bushbuck on I1land 106 and many apecielil calved on · 

over-populated isl.anda. ~cae stress factor may, hawever, have 

itlhibited· breeding in Baboont and Buffalo, although losses in these 

two species ~lso resulted tram starvation. 

B. f!:edation 

There were a few observa~ons of the relationships between 

large mammal predators and their prey. Lt.on were noted on three 

islands c:ontaining reasonably sized graups of &ffalo, and in at 

least one instance the Lton had swum over ltmlles to the island; 

although once on the leland th~r preyed -'D other species. .The only 

island where predation was allowed. to proceed almost unChecked was 

Island 21, \olhere a Leopard el.J.m1nated all the ~rt Jbg .and most of 

the Impala before leaving th~ island after the 11 surviving Impala 

had been rescued. 

As suggested on p.~, it is unlikely that a Leo,Pard would 

elimln~te \{art lhg in an unrestricted habitat with adequate burrows, 

· which, incidentally, bighllghta the relAtionship between h'art ltig . . 

and Antbear, whic:h was so obvious on a maher of islands, as Ailtbear 

-were absent from Islam 21. Further, there does not appear to be 

an authenticated case of a free-ranging large mammal population being 

ser,iously curtailed by predation alone. Even the frequently quoted 

example (see :'\llee tt!!. 1961, •'• 707) of predator control causing an 

eruption of deer on thtt Kaibnb Plateau; described by Leopold (1943 ), 

may have been over-simplification. :.ccording to Mr. L. Robinette 

(~. ~· ), historical records indicate deer were not numeroua in 

the area until it was t•porarUy over-stocked with cattle, which 

resulted in improved deer habitat as .scrub encroached into .grasa]4nd. 

Deer numbers increased and eventually overtaxed the rango and crashed 

during tOo severe winters. Had predators not been controlled, they 

may have cushioned the emption, but it is debatable whether they 

would have prevented an upsurge, triggered off by marked changes in 

the babi tat. 



. ~ ll7-
.- . -: 

,< • ' L • ' '•• ~ • 

l!.Til,bt (1960} considers Babo()ns aay have increased in· parts 

of .. East Afnca due to the heavy po~hing of tecipar~s. but leads little 
endence· in suppoTt' of this. leopold: ·(1950) ··feels predatora are 
usually ~1 adjusted to their prey, unless aan has interfereli .with the 

equililn'iUII, and. it is generally kcepted that the r,rey populations 

benefit trca ~dation (see Allee -!1.!! •. 2.1!.• £!1; p .• 37i ff). .t~K.ui.e 
(1940 and· 1944) amt Borg (1SG2) ~~e~. sliown that predators at~k mostly 

sickly. Or weak a.niiaals and' have no.adverse effects· on the prey, :which'.· 
' 

benefits fi'Oil the re.ova.l of aDi.aal.s vhich: are already doamed. ...,.ie 
notes that this vould tend '*to qUiCken the. adjustement of deer (also 

earlbou, RangU'er arctieus (RiehardsOn), and Dall Sheep, Ovis dall! 

NelsO_n ) po)Wations to ·c~itions. of the ~angea, ~._Allee'~!!. 
quote other way$ in' vbich predation llight benefit populations of ~imls 

' '. 
, Cu,lling O)" CroJ!ping of large ungulates .on a sustained yield 

. . ' ~ . . .. -

basis demonstrates . how aany wild populations can withstand an increased 
•• -! 

annual' IIO.rtality. wtp.le Riney ,(Ks * )' ~ Child and Wilson ,(1964b) have . 

shown that certain intenaities of .. ~ m&I stiJmllate an increase in 

. mabers :s;· that it is. reasonable to' assuie ~eda~ors could ha~ 
similar effects under certain cli'Cl.l'llstancn. AD analysis of lek'ight •a 

(g,a. £!!) ~d Ml.tchell !t !!,'s (!!!, pres!.) data shows that ~ Fast 

Mrlca and the Kafue National Park~ there vaa a marked selection for 

. males. ~Tight obtall.led an overall sex ratio of 60 males pe.r 100. 

females in a sasple of 67 sexCcl kills, vhieh are, unfortunately, not 

broken down by species. Mitc::hell ~ !!.'• ratio for 30 prey species 

ws lf)O males to ~ fenales iD 254 ldlls1 of wbich the nine princi.p&l 

species are shown in Table 30, taken with. slight mdifie•tion frca 
' . 

their paper, 'l'be selection for males !s more aarked than these resulta 

·suggest at first glance, as most -.dld popilations predominate With 

females and noblnette ~!! (1959)• vbc) found that deer CQI'lstituted 

T1".of Cougar, Felis eoncolor (Linnaeus), diet by weight in vintu, 

obtained a significantly tii§ler proportion of aales. in a s~ple of 148 

winter lcills than occurred in the deer poptlation, although tbe two. 

ratios were ablost identical in s~. The tendenc:y to increase the 

m.ber of fatales in -polygaMOus al)eeies, sueb as Impala and lbffalo,. 
~ . . . 

· vbich particularly concern this paper, woitld raise ~he reproductin 

potential per unit or pupalation in the prey a:pecies, thua pro~ding the 

. mechaniSJD for an' increase in' the population through the removal of 

surplus males. 

Predation of IDipala on Ial.Jm:l 21, which reduced the herd fl"(lll 

about 35 -and eli:ainated all calyes and adult mal,s, therefore bad two 

effects. · It reduced the population. pressure in a restricted habitat, 

blt faou:red the. rapid re-growth of the prey population if the ~­

stric~on ~re re.rt-ed, by increasiq the proportion of aexually 

·mature females. Three yearling ules surYi:wed and wuld have ma~ 

by the following ·rut I so that. tbe effects of predation on thia Wanct', 
.· 
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the long term maintenance of apecie• J.D. mar&inal ~- subjected to . 

periodic short~ea . of habitat resoureea due to fiuctu&tiona in rainfall. 

, Cbanges -in population s~cture may .U'ise through ~ higher 
mortall ty of s<ae sex or age classes, through the suspension of breeding 

. activity .or pregnancy failures, or a c<abination of both. ·· ~lection 

favoUring these changes mi.gbt be upectecl to han' a greater effect on 
· gregaJ'ious ~pecies where the ·herd and not the individual, or breeding . 

pair,. is the· bas~c unit. of the population and would depend to SOile 

extent on the individ~l species • aod.oloQ. It -wu, therefore, not 

surprising that the veatest shifts 1n population structure found in 

samples faced with extinction occurred 1n tblmost sociable species. ~· 

Jeong Baboons, there was a br-eakdown in the social .. organiaatiC)JJ 

of troops leaving a residue of old aub-adu,lts · or young sexua}.ly .. ture 

animals. This was caused by a cessation of breeding activity, high 

juvenile lostes and possibly pregnancy failures on the one band, and 
the disperaal mray fr0111 the troop of the oldest anidals; including the 

largest males, on the otber. 'lbe naalning aegment which mai.nta.ined 

troop eohesion for a conaide:able period after most or the troop had 

perished, was· potentially the 1110at fecund p-oup. Ita membera ba4 

survived the rigours of •arly growth and were ot1 the tbreshhold of 

their reproductive life. . Had they survived the catastrophe, they 

would have provided tbe most efficient nucleus for re-e$tabliahing the 

traop when enviroDI!lental conditions :laproved •. 

lllpal~ are highly gregarious and •err successful in marginal 

areas in 'Rhodesia. Feeding patterns· are probably of g:re~t importance 

in tbis respect {p. ~' ), as are compen,ating mec:banisma wbicb operate 

during a decline in n\lllbers in critical years. Starv&tion on islands 

favoured the survival of sexually mature females and yearling males at 

_the expense of calves and adult Ulalea. there was the expected heavy 

calf mortality which generally favours adult·s, especially lactating 

females, aa was .shown by the slightly better con~tions of those with 

dry udders canpared with those atill lactating shDrtly after the rut. 
Sexually mature rams were the next most sensitive group and · 

died in fair n\IDbera on Island 17 soon after the rut; which took place 

early in the dry season. By then, most of the females were ~gnant, · 

ao that t'he loss of r•s had the beneficial effect of teduclna popu­

lation presaure at the onset of the 110st criti:cal tiae of the year. 'lhe 

additional &tl'ain on .males of ruttins behaviour ia, therefore, bene ... 

ficlal to the population, aa there are probably always more males. than 

necessary to cover the females, and yearU.ng males, which were among 

the animals in best condition, would have matured by the following rut. 
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There waa no 'Significant lowerin$ of the proportion 

of pregnancies on X. land 17, a1 though the small size of the year .. 
lings en Ukubula Island J.n Dtc:eabel", 1962, after aeveral months of 

anel"e conclitiona,.. ttugeats that a dJtcugbt might lower the proporti.cm 

reachin1 Mturity by the time of the rut. No indication of abortion 

or reaorpt1on of ~~~· was fotint on Wanda 17 and 144, during the 

first few weeks of prepa.n.cy, but wiclence fr~ Rtscue He ports auggeata 

some F.•lnaneY failures on Uwbula Island. 'lh1a or a hea'fY' lost of 

young calvea reflected 1n tbe low calf to f814le ratio, when calves 

were four to aiX weeks old._ 

In tb1& species' the abift in population atructure 
favouring mature females tmd yearling ules_ prodded a good •ch­

ania for tbe rapid _r ... atabllalaent of m.abera when conditions 

J.Jiproved. \11ere was no_ evidence of a cbanp in the proportion of 

young to old t (!ila].es of breeding: ap and 1 t seems unlikely that tbia 

would materially have affected the breeding potential of the survivors, 

as the high preirJancy rate found in thi.a apeciea augeats fw ftmales 

survive to post bree4ina ag_e. lt might be arJLUed that over-crowding 

on islands intenalfied cG~peti ti~n between ll&lea seeking ~, eo 

accelerating their loss in condition during the rut, but this waa not 

noticeably the case and Stenn$on-~lton (19f7) describes aimilar 

losses in conclition Ullder unrestricted ccmd1t1ons. Further, the. 

Slllilll sample of carcasses found by ~lllHWl and Koaaan (l96a ,b) and 

the 1a:rger unaged a•ple collected by J\lai:Morth (1964) in the full 

Cirele, fit the pattern obsentd at kariba J'IDU'kably well. 

Selection fot" sexually mature females would raise the 

reproduct1Ye potential of the herd, eo that a auecesaion of poor 

years, which alloved aufficient interval between them for mmbera to 

· build up, could actually result in a potential increase in tbe popu­

lation,. pTOVided the level of food sbortapa during the critical t.iJDe 

of the year were of the right maptude. 'lbe marked dif"fetences in 

the physical condition of adult males and females at the beginning 

of the dry seaaon, would mean that tM severity of food shortage& 

could vary within fairly Wide llmlts aM. still lead to a greater loss 

of toales and an upvard trend in the population. lhia leads to the 

hypothesis that mlsaana&ement of the veld reaults in conditions which 

approach the tbreabold, where alight depresaions in climatic conditions 

will lead to an in<:rease in Impala. FUrther deterioration of the veld, 

either by the Impala or continued ndsmanagement, would approach the 

threshold at wb1ch females were affected and eventually the collapse 

ot the entire population. 

Little is known of growth and maturity in Buffalo or of 

the role of different sex am age c.laase" in tbe reproductive cycle 
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or general social organisation ol the herd. 11ley are 1 bovever, 

bigbly cre~arious and a definite abUt in pop.Uation structure w~ 

evident on. Uku.bula ·ISlaxvl. 1bere was little aucceaaful calving on 
. . 

the island and a beayy juvenile .ortality vu preYented by the ranoval 

of most of the ~alV.s, but in al4er ant.al•, youn& fully p-ow indi· 

Yiduals were. fa..-oured. . Tbie. reaulte4 fna a heavy die-oft of 

· faales with all adult teeth and aall.loiaea UlOng full grown 

females in which adult .tooth replac..nt Yaa not yet C(Cplete. Thia 

led tO' a ali&ht oyer-all i~reaae in tmt proportion of male a, whi.ch 
has been observed in other saturated ieludic populaiiona (p. lOS}, 

but the high Pfopartion of young adult f~s wh1.dt aun'ived would 

· .have been or particular significaoce to the. potential re-eatabliib­

ment of the herd bad it been under unrestricted eondi tiona ilaproved 

after a drouaht for ~ple. 

zebra are gregarious, hut neither difference• in pl\yaical 

condition nor a differential mortality between different sex or ap 

claases was manifest on Island 11,· when the sample was critically 

short of food. !\ lower proportion of juYenilea could, ~wever, be 

expected under severe eortditions, although the close adhetence to 

parity in the aex ratio of Zebra, culled on crcppinc ach-.s in dry 

marginal areaa of Rhodesia, sugpata there is no differential mortal ... 

1 ty between the sexes. 

Wart Bog are semi-gregarious am associate in groupa or 

family parties of up to about 12. Over-crowding led to a rapid die-

off among auckllngs and, to a lesqr d•gree, yearlings, tm.s favour­

ing individuals over two years old. 

~re was a lower proportion of males in Busbbuck trapped 

on islands than in tsetse kills, which may indicate p-Gater survival 

in females, but the only clearly defined shift in structure among 

other small, solitary antelope (Klipaprins.er, !biker and <rysbuck) 

was a lowering of the proportion of juveniles, although 4\1.1 three 

species calm aftel' prolonged isolation under adverae conditi<ms. 

Q1 the other baD!, Roth and Child (in. mss} have shown that heavy 

losses among juvenile Rhino could not be attributed to condi tiona 

on islands, as they did not apply for long enough to alter the com• 

position of tbe population to any extent, if at all. Calves were 

born on islands so that the nonaal .reproductive pattern of this slow 

breeding species .wa,s also probably unaffeC.ted. 

These patterns of mortality are sU'IIllarised lit Fig. 23, 

which shows that it is obviously a different phenoaenon frOia that 
' 

shown by_ populations t,roving towards max.iaui n'tlllbers. In seven 

species there waa the expected heavy loss of j\mmiles1 ·but the 

proportion of males and females was little changed. In the three 

most gregarious !Jpecies, however, in addition, there were definite 
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ahifts in the ap eoapositio,n of the .a.ult population, vhich 

would have. enhanced the popul4tion •• return" original m•bera 
after a catastrophic food sbortaM. A hi&h proportion of youn8 

adult females survived at the expense of older f~es in Baboon 

and Buffalo; although in Impala, the IUI'YiY~ rate of all mature 
' . . -

faaal.es waa siit,ilar •. There 'vas " reduction rof old ules in both 

Baboon and Iapala where a high proportion of· yoUDI, well gown 

mal.,s sunived, al~bbugh this .iay not bave applled in JWfalo where. 

a slleht irend.tOwUrda old b\llla wu apparent. 'lbe aechaniiBl 

effecting tbeae shifts vas only detel'llined for Iapal&, altbougb in 

all three it favoured. the aurv1Yal of the most fecund aepent of 

the popUlation. tlmting of a cer~ in"tenaity would have the same 
effect of reducill@; the average age in the breeding herd, and, as 

~ . . ~ 

~ilson. (1965) has showp, increasing the proportion of females in 

some species. This offers an .explanation as to why ~ome species 

increase under certain intensities of b.mtibg as Riney (1963) has 
' < 

described. 

SiJDi.lar· mecbani.Ds were not apparent for tebra or wart 
Hog, o:r for the more soll~ary speci~s •. possibly beclWse the popu-

lations are more spread out. A retention of the proportion of 

males and females to within fairly narrow lillita may be necessary · 

to ensure adequat" contacts for breeding purposes in such species 

as Ck'ysbuck, which have restricted llt88 ranges and an adult sex ratio 

appr.oaching parity. rus would. apply parttculal"ly after a poptP 

lati.on had been thinned OUt ani when NX.iiiiUIJ reproduction •ong 

survivors is desirable to r~-establisb numbers •. 

llliker females ccm calve at least twice a year ard this 

may also apply to Q-ysbuck, 48 it is known in the congeneric Steen-

buck, and &.ashb~k, all of whom calve throughout the year. 'ibis 

means losses can be made up more easily by reproduction alone than 

in species with a lower annu~l reproductive potential, such as 

Rhino, in which Roth and Child have shown survival of a population 

to be la:rgely dependent: on the longevity of the adults .. 

W'al't Hog, however, have a very hlgb fecundity among 

large placental maneala, equalled by few except other suidae and 

the carnivores. Stevenson-tlamilton · (1947) indicate• Utter ai&e 

in lion may adjust in response to the. availabiUty of prey in the 

way Lack (2.Q. .. cit) describes for a variety af smaller animals, and 

it would be interesting to knov whether a similar ~ecban1sm appliea 

in \>.art Hog whose· unbo"' litters vary frca one to eight .. 

A high proportion of sucklings usually die, but provide 

the means whereby a depressed population could soon build up. 1be 

habit of females adopting orphaned sucklings would enhance the build 

up and seems the only plausible explanation for this behaviour. If 

the majority of the young die in a stable or declining population, 
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there wot.1ld be no advabtage in a f.lale ba.rlng ad4ed cca~tition 
against her own young, unlesa there w&S SOllie inherent benefit to 

the vhole group in certairf eirc:l.Slstances. The pattern of mortality 

at Kariba suggests that this behaviour can only be widespread in an . 

expanding population, a• the jwtniles were the first affected' by a 
' . . ~ 

reduction in mnbers and most disappeared before starvation affected 

their parents, so' that enviroraenta.l resistance would produce few 

orphans. Obviously culling .a population Ufts ·the en.Viromnental 

pressure on the survi•ors ao that adoption• can· become .ore wide­

spread, as they did in parts of the Zululand GiiBe ABa_erves. 

Zebra may associate in large herds, especially in open 

country, but Klingel (~9~) found tbeee ve)"y unstable, and that the 

porulation consisted of small faDlily uo~ps.f made up of a male. and. 

one to five females ani their offspring, and bachelor parties. 

These sociological units are rather st.1lar to those of Wart HOg 

and, in both •pecies, populatiOfls tend to have similar nunbers of 

maies and females, auggesti.ng this ia necessary for aoc:iolo&ical 
reasons. In many truly vegarious apecics, however, a few males 

CAri serve many females, but in none of the three species in which 

a bomostatic mechanism was observed at iariba, involving change•· in 

the adult sex and age structure, is ·the reproductive potential greater 

than 100 young per 100 uture fell&les per year, as multiple birtha 

are exceptional. 

Baboons and Buffalo mature slowly, limiting the rate at 

which I)Opulations can vow, ao tbi.t these mechan1Sils are of particular 

:iDiportance aft~ a set-back. . 1'h1• 'indicates another val~ ,besides 

protection, for the greaarious habit in marp.nal areaa as, to act 

efficiently, the mecbaniSilS requir~ a fairly .large well co-ordinated 

group. 

It is therefore interesting that Talbot and Talbot (1963) 
found a aimilar state of affairs in the highly gre~ar1ous Wildebeest 

in Maaailand. 'ftlere were about 52% males in a atable population on 

"optimum11 range in \Ye$tern Masa.iland, comparecl with 32.8% .Mlea in 

Eastern Maaailand, where Wildebeest habitat bas deteriorated,. calving 

was delayed in the latter area in 1961, when few calves were born and 

juvenile .mortality was high, at a time when odults also died in large 

n\IDbers from tbe effects of. several successive years of drought. 

lbwever, rainfall was heavy and foad plentiful in 1962, whic:h resulted 

in a heavy and successful calf crop the followit)g year. 

The pattern here appears to sbow a remarkably close parallel 

to that of Impala. 'Jhe sa ratio for Eastern Muailand was taken by 

Laaprey (quoted by Talbot and ralbot1 1963) before 1962 and appears to 

have been based on counts over the previous five years, including 

1961, Utbe height of A series. of droupt years". It therefore appear$ 
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tba.t the opt,_. sex ratio tn WilcleMeat i• oYer SO% males, but that 

during droughts in poor habi t&t, tblt JI'OFtioo is reduced in fayour 

of females. 'lbeae are aeaaonal bned•a, v.ltb a reproductive potential 

approaching 100 calves per 100 mature f-.les, but this potential is 

greatly reduce4 in poor years. fbwever, the geater survival of 

females was ofiiously beneficial to the Wildebeest population on peor 

range after the JOOd rains in 1961, which reaulted in a heaYy calf 

crop an! the early ataps in the repnel"ation of the population. 

In a aaller aaple of '19 tule Dler, which are not higbq 

gregarious, bovever, lAo fOld !S. !!l (1951) gl Ye figures which follow 

the s•e treftd., indicating that tbe aechul• MY also sGMU.a apply 

to apecies with a different social ercmlaation. '!bey obtaine4 a 

sex ratio of 58 .ales : 100 f-.alea, acludin& fawna in the fall of 

1M8, and located 79 carcaaaes at tbe .ad of the seyere winter, of 

which 11 were bucks, l$ does, 31 fawns and 22 waaexed adults, but 

calculated an overalllosa, frca an area ef 301 square .Ues, well in 

excess of 2, 000 deer. A&ain, there wa~ a tenllltl'lCy for a greater 

proportion of males to aucc\lllh clul'ing a cataatrophe and it is inter­

esting that no yearling or Jriae adult (2-5 year a of age) carcasses 

were found in the s•ple, which inclucied 60'% ol4 adults and ~~f.,.. 

It is also interesting that they found an inv~se correlation between 

the number of bucks per 100 doea and the nunber of fawns per 100 does. 

Silberbauer (1965) fOWICI a aiad.lar age structure in Kalahari 

Buahnan populations fallowing a senre smaJ.lpax epidead.c in 1950.19!1. 

He attributed the high proportion of chilclr.ea uncler 10 years old (33.5 

to 35%) to poat epidemic breeding and notea that the age group which 

was between five and fifteen years during the epidemic had a high 

survival rate ccmpared with bath yom~«er and older age groups. He 

concludes that "this differential mortality during the epidemic is 

responsible far the curious frequency-distributions through the age­

groups and for the presently abnormally bigh rate of increase inf.iicated 

by the high proportion of young children". 

In five species, including three fi'CIIII Kariba, and in a 

priudtive buman society, compensating mechanisms, evolved by selection 

on social aroupa, tend to ensure a high reproductive potential over a 

maximum period in the individuals which survived a critical period. 

Th1s interpretation differs fraa t.he explanation suggested by WJnne­
&Nards {1962 ). He emphasises the importance of social mecbanisma md 

community structure aa a control preventing wild populations frcm 

exceeding the carrying capacity of their habitat. Essentially, he 

claiJRs that besides 1 ts role in reproduction and def enc:e ~ sociolo&Y 

is vital for spacing individuals, so that at no time will tbeir 

requirements exceed the resources of their habitat, especially u 

regards food. !Unbers tend to adjust to opti.auu density in a stable 

habitat and, fundamental to the theory is sGDe "feed-back" mechani• 
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· that ensures the population will not exceed .available resources, 

which may not currently limit' the population. Wynne-Edwards points 

· out, ·however, that self regulation by special holnOsta.tic adaptions 

cann:ot be expected t? apply in areas wi tb unduly fi~etuating cl.ilQatic 

conditions. Here 11Disper~sionary Control would be temporarily lost 

arid starvation. a~ resource damase mi&ht oc:eur11 • · 

. Resource damage attributable to wild populations of large 

manmals is widespread in ·~Y parts o£ the world, especially in _ 

mar&tnal or seml-arid'regi.ons, but also where the climate is ~ess 
severe. In Africa alone, Petrides and Swank (!!l pr:es!) report 

o~er-papulations of wild ungulates :ln parts of the Q.leen rusabt,th 

National Park, Uganda, Petridea (1956} near Nairobi, Kenya, and 

Savory (!!!, p-eas)- in the lower 'Zambe•1 Valley in Rhodesia. came . 

is at least locally overstocked in the Wankie National Park and ·lulJ. 
Circle in PJIOdesia,. eulling of Elepha.nt, Hippo and ad'falo is con• 

sidered necessary in the luangwa Valley Game· Jesenes in Zambia, 

am eulllng has been .carried out _for Selle years in the ZUluland Glle 

Reserves. 'l'bese areas shGw a conaiderable variation of habitat and· 

have average annual rainfalls from about 10 inches tocwer 35 inchea. 

The observed effects o£ game on their habitats would, . -

therefore, place these areas outside the region in which t\)nne­

Edvards would expect his theorr to hold, and yet he finds support1n1 

evidence from the ·migration$ of Sprinr;.buck., lflsts!orcas marl\! piaU!· 

ztmmermann, a species of the semi-arid regtons of Southern t~rica. . 

There are certdin-other ineonaistenciee between observations 

at Kariba and ~e-~s 1 theory, which places considerable emphaais 

on social hierarchies for maintaining the optirn.um atocldng rate in a 
habitat. The behaviour of adult Baboons, whicb broke away free the 

uoop to forage individually when food .was scarce, appeared to be a 

social mecbanillft which pr01110ted the survi't'~ of the yowtg adults. by 

reducing population pressure in the tl"oops • accuatamed range. There 

la a well duciplined hierarchy· in Baboan troops (Hall, 1962) beaded 

by the older and bigger animals under normal conditions, yet these · 

animals, including the largest mal•s, were .81ll0Dg the first to bre~k 

aw-ay. This is c.ontrary to the situation descri\)ed by ~\ynne-&twarda, 

who suggests that in times of stress, the lower levels of the hier­
archy are elimi.nated successively fr= the population. He further 

predicts that social activity will mount as a prelude to major cbangea 

in population density, but both liall (1.960) and the present author 

found the opposite, while individuals wer_e emigrating from the troop's 

range. Squabbles and vocalisations tfbich or~ important in main-

taining the hierarchy diminished in intensity and frequency to vani­

shing point. 
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The~e are a few ob$enations of aggreaaive behaviour by 

adult \\art Hog, especial.ly against yearlt.ngs, but ita relative 

intensity cannot be gauged until the fr~ency of such behavio~· 

under less densely populated conditions is known. It is probable 

though, that it was fairly nonaal.as there ·were fw observations, 

even ori I!!tland 1.7, and f e\f bad wounds which co'ul4 have . arisen tbro1,1Jh 

intra-specific· figbt11lg, conai_4ering the aever.• c(Dpetiti.on for food 

and bur:rows· on sOJne o( tho islands. 

Similarly, in Impala Jnature J"811l8 died of star\l'ation after· 

the rut. this loss wa,s not as c\'Aplete as in Baboons, but faYOured 

;r¢arling rams which were presuaably lower in the social stale, and .. 
yet the only aggressiveness ree9l'ded waa aaaoc~a.ted with the -rut. 

tv:en the coamonly observed .fi&bting between 'imature males, which is 

probablr a fom. of play, was never seen on over-crowded islands. 

Rhino are described by futchinson and Ripley (1954}. aa 

territorial, na they apparently often fight ~tween themselves and 

yet there were only two possible cases or aggression between in­
dividuals confined on islands, (be was a fairly old carcass with 

a _large wound in its side, which may have been caused by a.nother 

Rhino, while the second involved a short fight .tter a partially 

drugged animal bltmde~ into anbther. 

The. initial shock absorber to deteriorating habitat re­

sources, shown by all speeies, was a general loss in phyeical con- · 

dition, followed in most cases by a heavy juvenile mortality. The 

latter was apparently supplemented by n suspension of breeding activity 

or ~>regnancy failures in Baboon and. ad'falo and, to a lesser extent, 

Impala. lheee three mechanisms all have a physiological basis and 

probably arose fr<lm the low plane of nutrition to which the animals 

were subjected, as this is known to inbibit ovulation -or induce 

prognancy failures in domestic stoc.k and hl.lnans.. Leopold tt !!!.. 
(1951) cite Stoddart and Rasmussen (1945) who found a higher fawn 

production on good ranges and Cheatum and Sevoringbaus (1950) showed 

that ovulation rate is related to the plane of nutrition, and as 

Hart and Guilbert {1933) ·and Miller SS9! (1942) have found, partic­

ularly to the intake of Vitamin A, Norton am Cheat\m (1946), 

Taber (1953 ), Taber and Oasmann (1958) and julander !!. !!, (1961), 

all demonstrate that the plane of nutrition before am;t dUl"ing- the rut 

affec-ts the fecundity of deer,. and Robinette ~!!, (1957) quote 

evidence that the weight at birth and pregnancy failures are also 

related to nutrition and, as noud (p .. u.o ) the human C}"¢le is inter• 

rupted under severe con~itions. a~nd (19QO) has examined the 
literature relating to this subjeet in domestic animals and comes 

to the emne conclusion as do Robinette tt !!!. (g,e_. 9S) in their 

review of thEi human literature. · 

<rowth is a severe strain and, in most species, limits· 

the deposition of fat reserves necessary tQ survive critical food 
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shortage a (See for exdllple Brody, 1945t fdney, 1954 ). 'lbat these 

~mechanisms were ;not •ocil\logical, as ~ne-Jidwarda ·infer•, is borne 

out by the f~t that at Kar1ba the younc wertt in tbe. same habitat 

and _feedin~ On the same pl.ants a$ tbeit PIU"ent&, without the latter 

shwi.rlg any reaentment towards them. 

ln llaboona, the loss t:If cldults ·was prece4ed by a break-

down of ttoc:ial bmda, while in Impala "courtship behaviour 11 influeneecl 

the pattern of mortality autong males~ In the•e· two .species, socS.ology 

acted in bom.ostatic mechani•• reaulting ·in u rapid ll retllrn of the 

ccmunity to. its·origlnal mabers. after a CJ'i,tical food shortage, u 

possible. k'hether or not lt would also act to inhibit papulation 

growth after the optiiun denaity far the aus'tained uintenance of 

the_ habitat baa been reached, as \;7'nne-liJlward• suggeata, is not known. 
However, it baa been noted that large llUIIIala, tncludtng Impala and 

Buffalo, may increase beyond the ta.pad..ty of the range, often as a · 

result of some manipulation of the environment. This may foll~ the 

·introduction of daneatic stoc~ or tbe maaan.,ement of fire (Rlney 

1963 ), or through the manipulation of water in dry marginal areas, 

which suueats that the control of m.abers in maintaining a long 11n1 

equilibrium between aniuls and ~heir habitat may be essentially a. 
function of ennroraental resistance. ln this case, and in the light 

or (resent underatancling, it doea appear th<lt periodic droughts may 
be an iulportant factor in tnaintalninp; a stable ecol~gy. 

Brwsing and granng animala survived for remarkably long 

periods while food was critical on islands &t Kariba, vhere they bad 

ready access to water. ~iruilar eff•ts on the vegetation occur 

around artificial water boles in the \Wlnkl• National Park and other 

marginal areas, where large ~· are clearly locally overstocked. 
SC:.e species, native to dry JIIArginal lands, tan survive extended 

periods without water, but increase in nlBbera when water is available, 

suggesting it uy be equally as blportant as food, which la.c:k .(1954) 

baa empbasiaed 1 in controlling nt~~~bers in some dry aur ginal ecosystems. 

Periodic local droughts may then spell vegetation from higt 

concentrations of some reside!"¢ species Wich are adapted for rapid 

recovery fraa. food shortages. 1he wa.Qderings or \dldebeeat in 

western Maaailand in quest of green gass which flushes after local 

rain, found by Talbot and_ Talbot (1963), bas a similar effect. 'lbe 
same result is achieved by the formation and eventual silting-up of 

pans' described by \\blr . (1960), or occasional floods which gouge out 

water ~les and silt othei'S up in rivers vhich flaw aeaaonally, as 

this would shift the 1ntens1 ty of antmal pressure in 4 given region. 

1'hl.s hypothesis, coupled vitb observations on islands in 

lake Kariba., suggests several different but often inter-relntecl fa.ctcrs, 
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~ch hanlonite in the miQ.ntenance of an. anillal environment balanc• 

in dry areas. Water, ()I" the laek.of it, may influence mebers in 

otherwise suitabl~ bahltat. The availability of food or c:over can 

obviously l.tiai.t populati.Qna, either·thJ'ouch buic shortages of the 

neceaaary types, or· through c•petition ft• ottu,t" s.,.cies. nus 
relati~nsbip between the mabers of one .•peeiea and those of another 

' ' . . . 

ia but one of the numerous ways in which one species can .influence t.bl 
well-being of others •. 

-nl-judged lunting o:r the adaaana&-~nt of the land can, 
for ua~~ple, easily upset theae delicate balances wtth results ·wbiCb 
PY. be deleterioua to t~ continuel mainunance of .consenation 
valuea. .\ better undera~g of tbe llKbanl .. operating to 

achieve this balance are. therefore desirable for the intelligent 

mapagement of .arginal· anaa, aa they ai"e eapecially aenuUve to 

m1a-uae. ~exploitation of re~h opportunJ.'tiea,· aucb at those 

fouat~ at Bariba after the remoftl of the people, or during the rap\d 
destruction of vegetation iD incipient tiablng crounds, or those 

aaioelatecl with the fonaation of the Lake, can provide lllueh of use 

to students of aniul behaviour· or ~oloQ, or coasenat1oniet• 

concerned w1 tb one or 111,0.re aapecta of prottetion or mana.cement. 
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SI.HfARY · --
take )fariba cover• 2,109 square at.les in tbe central zarabeai 

Va}.le:Y and foraaed 'irt fi.e years follQWi.,_ ~he d.U.nc of the Zambezi 

Riftr.. 'lbe nacuation of the ps-Ud.tlve native inbabit.nta, w~-­

loeal over·population on fertile allUY.lawaa downgrading tbe .eldJ 

the clearing 'Of vege~tion frc:a incipient fishing vounda, u4 the 

filling of tbe ·new ·Lake, all led to .chan&u 1ft the habitat of thla 

dry m.argi.nal area, doalnatld by aopane veld and occupied by extensin 

pop.alationa of large •-ala. · 

'lbe. prea,nt paper deals prhlarily With the behaviour and 
response towards lake formation of 21 apecies of l&r.ae Jaalllllal, and 

the condi tiona to wbic:h ~ IUlber wre subjected when ther becmne 

111aroo~ed on .Ul-~•porary islanda. 'lh1• 11, however, preceded by 

· · a britt! description of the methoda aa1 nS\llts of measures taken to. 

·save these animals ·and of the effects ot fi.ooding on the habitat and· 

on other groupa of an1111als. · 1\qUatie organi.IIIS benefitted frcm tbe Lake, 

but reptil•a and •~ birda ·became marooned on islands and eyentually 

periahed, wen when the latter were vithin IU&ht distance of the 

mainland. 

A ~pulatlon eruption of rodertts, obaened during the first 

year of Lake fon~ation, ¥u apparently not due to the effects brought 

about by the Kariba project, although ~· absence of woody vegetation 

in bush cl~arings a)panntly hastened the crash 1ft these a.reaa. 

1he o.ccounu of tbe responses of lar&e •a.ul• to flooding 

and the behaviour of tboae found on ialanda, are prefaced· by carmenta 

on tbe apeciea distribution and general atundance in the h'ariba Baain 

and on the posailll• effects of~ nttla~~nt on this. 'lbey contain 

pertinent aspects of the species • biology including new information 

from field studies carried out eleewhere 1n order to evaluate date 

fnw Kariba. 

'D'oopa of Baboons hecae IIU'ooned because of a reluctance 

to leave established hoM ranees, aa tt.y shoved Uttle fear of water 

and could swill well. ·Food shortages on islands led to a rapid 

deterioration in physical condition, a suspension of breeding activity 

and bea'fJ juvenile loaaes. 'lbere was also a partial breakdown in 
troop cohesion as social behaviour diJiird.ahed and adults broke away 

fran the troop and peritbed, so that tbe laat tUI"Yivors in three 

troops were young more-or-leaa full grown individuals. 

[Vaena, Leopard and Lion were all strong aviJElera and one 

pride of U.on SW'Aia li mlea to an island. These three species 

benefitted from the concentration• of ,.. on ialanda ard showed a 

tendency to leave of tbe,t.r own accord when food d1miniahed. 
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Antbeara av• well, but wwe difficult to drift into the 

water aa tbey 1heltered in their bolea. "' two islard1 conditions 

were unaui table for burrowing, due to tbll Jli'QXild. t7 of the water 

table or tlw rocky aoil, and on atlftl"alialanda they were abort of 

food. 

ta.ephant, \vatvbuek ant, ~ a leu• extent, Kudu swam to 
islands to feed on nptation which fiuahell OUt of .. aaon, but 

uaually lett apin wben feeding eoltdlt1ona cletwiorated and, con­

ae'luently, encOUDtencl fw of the adwne effec:ta experienced by 
" apaciea .arooned on islands. 

Jaan were never trapped on ialar.lda, Qanrl were only known 

froas one, while Zebra and adfalo were found Gnly aa ialarJia which 

formed fi"'Oi larce areas. Zeltra were poor av.iDinera, but shoved 

r.arkable re&istanc:e to deteriorating habitat and, although they 

became thin, there were fw natural clcatha and no cllangc wu detected. 

in population atruc:ture. Buffalo tentled to awilll off ialands but, 

in one case, a herd of oYer 200 beccae marooned ani would eventually 

have perished. lhere were Wications of reduced breeding and a 

beayY mortality followed tlw rescue of aoat calves, and favoured 

young mature f...Ues and mature malea at tba expense of old f-.lea. 

Rhino were ftl'y weak awJ.aers am their condition deteriorated 

on island before tbe:r could be rescued. aJah Pig Ud Uttle fear of 

water, swam well and were adept. at aYoiding capture, so that IIUUI1 

drwned when islanda aut.rged, altbouah tbly aurrived remarkably 

well under adverse conditions. Wart Boa, on tbe other band, were 
aore reluctant to go into the water, although they were strong awianen. 

'!bey were the aecond 110at ruaeroua apeciea on islands where food and 

cover was Ualtecl and were often in pear condition. 1h11 led to 

heavy losaes in successively youapr aae clasaea, vhi.ch affected both 

aexea aillilarly. The prennce of these three species on islands waa 
attributed to their localised habits. 

Jhiker, <:rysbuck, ta.ipaprillpr and &lahbuck bee.- marooned 

on aaall ialarda aa they are appa1'8ntly 'fVY localised. i\part f..­

KlipalS'inpr, they took to water readily and eoulcl avim well. Klipo. 

springer differed frca tbe other three ill that they becaae limited to 

their JIOst favoured habitat, vhich refleated in theil' better physical 

condition. Few young were noted for any of these species, however, 

suggesting a hea~ juvenile losa and, in Bushbuck, there •ay have been 

fever males than usual. 

Sable were easily chased into the water, but were relatively 

weak awiDaera wboae condi-tion deteriorated markedly on islands. 'l"bia 

culminated in deaths, but the ••ple was ina4equate to detect any 

shifts in populatJ.on atructure. 
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The mo·st nuaerous apecica on islands was Inlpala whose 

localised ·habits and poor .swinrl11ng ability are described. · The wide 
' . . . 

range of foods taken affected other species. on an island adversely, 

and indicat• one reason "'for the succesa of Impala ~: doWn-graded 

marstnal habitat. Declining physical conditi~n cu~ated in a 

heavy calf mortality affecting both eexe• evenly, and following·t.he 

rut, when most mature faBales conceived, there waa a he~vy ;die-oft. 

of males. ·Ibis, and. the tendeney tor JROJ'e young males to diapers~,· 

explains the prepon~erance of fe~ea in !IW'ly lalpala populc~t1ons. 

The loss of adult males raised the repraductive potential .per. W'lt.t cl 

populati~n which aunived a crisis, which a~esta another rea1on 

for t~ir success in .deteriorating veld which is more sensitive to 

fluctuating clillatic conditions •. 

Conditions on one ialand alloved a deacl'iption of· the fauna· 

in an area of almost undisturb~ •pan• Yeld. 'this showed that in 

spite of it• low agricultural_ poten~al., it supported a reasonably­

dense and varied ungulate pOpulation, .··~~ CClllpa.red ·with that in .sea. 
other ~ame areas in 1\fl"iea. Neverthelesa; 1t waa not ·aa high aa that 
reported from mismanaged mopane veld, possibly oh account of changes 

in the grasses which temporarily f&Vour aore ard.llala, although of 

fewer species,. 

attreme over-population led to sever• campeti tion which 
resulted in Uttle aggressivenesa ·between me.ber• of the same or 

different species, but emphaaiaed ·the irllportanee ·Of special anatcmi.cal 

or behavioural characteristics. HOst aisnificant was the absence cf 

any indication of social hierarchles actina to ensure ani.llals highest 

.in a '1peck order" obtained JllOst food and, in three apeciett, ani.Jaala· 

lower in the social order survived best. 

leopard eU.lnated Wart Hog on one i11land, but it is argued 

that predation is usually ineffective in controlling populations of 

large mannals, and probably raiaea the reproductive potential in sCI'IC, 

· as there is a terdency to kill a higher proportion of males. this 

and the effect• of dispersing a population from local centrea of over­

population are wa;Ya, in addition to those mentioned in the Uterature, 

in which preda'tion aay favour a prey species. 

Patterns of differential mortality between different sex and 

age classes in Baboon, IIJpala and a:affalo. marooned on over-populated 

islands fayoured a rapid regrowth of the population trom. the Stll"Viv«-1 

of a ealamity. This apparent1y applied in other apecies away frca 

Kariba and indicates. the illportance of social selection, acting on a 

group, in the survival of populations in marginal areas, where 

periodic droughts may be one of several significant factora in the 

maintenance ofan equil1brillft between animals aoi their habitat. 
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