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'-‘Thls study was carried out along the Chobe nver front regmn in Northemn Botswana
_ Bushbuck numbers had reporhedly declined along the river front (Gibson 1990) The .
N decline was probably related to the vegetation change whlch had occurred due to the | S

| heavy utﬂlsa.tlon by elephant The alms of this s‘udy were' ' s

(1) | to extimate the extent of the declme in the bushbuck pupulauon along the
~ Chobe river front since. 196911970 and L ¥
@ to determine the relation between the elephant mduoed vegetauon change and o

7 the current status of the bushbuck populat:on - -

| Bushbuck abuindance and d:stnbutmn were assessed by road and river counts and
1dentlﬁcatwn of known md‘mduah The resulw obtained from my study were .

- compared with the results from a previous study in. 1969/1970. The general study _

| area (GSA) extended from the Park headquarﬁers to Thaba. Within the GSA a smaller

mtenswa s_tudy area (ISA), mtuated :_bet_ween Cr_ocodlle 1sland and Ihah_a was dehmlte_d. _ "

" The study confitmed a dechne in thrb bushbuck populatmn aver the 2 years. *This |

N decline appears to have been spatlaﬂy vanable along the nver frontage There were

© pockets where suitable habitats persisted and where the populatton had declined to -
" about 34% (between 24% and 43%) of the 1969/70 level, They included the

" intensive study area where bushbuck hiad been sbundant historically. The extent of
i the decline had been more severe in the section of the GSA outside the ISA. In these |

' areas the bushbuck numbers had dropped fo. only v % of the former level. - a

 The adult sex ratio was biaséd towards female.s, as found in othei' stuﬁiw' The-
: incidence of juvemle sightings increased in October and Novemher. The known
mdmduals showed that there was no lack of Breedmg success in the ISA..



' Vegetan@n types mcluded npanan ﬁmge wmdland, Acacia woodland Cm:an« }’[

* Capparis shrubland, Cambre:mnﬁﬂaphm shrublanﬂ Combmt:m—b:ckmsmdm thfcket
and mixed ecqtone,  The: Cmtan—Capparix shrubland was not recogpised in ‘[ NP

R

- 1969/1970. The Vegetation chauge was mogt evident b)r the loss of tall trees. | meaé‘ L

Acacza tmilw, Acacia mo!aba and Bemhenua d;scaiar w&m scattered thtoughput the
Acac!a woadland S

Bushbucx preferred the npanan fnrga woadland and Cromn—Cappm shrubland
' during the dry season mouths July to Septembe;r. Combremm—Baphm shmbland

~ became the favoured vege.mhen type in Octohgr at the end of the dry se&son. The .
Acacia woodlmd was relamvely little used frotg. July to chber. By Novamber '
bushhuck showed a relanvg!y even use of the vegatanpn types

.. ":\\ DR
&R

\.

%

Bushbuck were f‘requently assocmted with the shrub Wpam tomemosa They wem

- seen feeding on its leaves and at the base of the clumps thch supported A va“iety of
ZTasses, forbs and sapimgs. The dome shaped clumps wei'n fraquent!y used for G
conoealment during the day |

Bushbuck preferred s1tes which had low lateml wsxbmty and total canopy cover whem
they were resting (which mcluded standing and lymg) Rununatmn took place when
o bushbuck were restmg When feedmg or walking bushbuck praferred sxtes where

‘l‘aﬂopy cover and lateral wsmﬂity were low S N
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. PREFACE .

~ In a world whem oonfhct and vmlenoe abound Bctswana is a refreslung and mtrigﬁng
B 'cauntry The chansma and generosity of the people, the wealth of 1ts wﬂdhff- a.nd
 ecological features are all patt 6f the magnetism that Botswana, has t0- Gifer.
- Botswana to its credit Byg set aside as much as 47% of its land for wildtife in one
- form or another Game msérw\g and Natmnal Parks account fbr 17 % of the Iand

o Many problems face developmg counmw, dxfﬁcult desxmons have to be made for the
" well-being of the people and the natural résources. The Department of Wildlife and -
. National Parks has taken a positive approack by encouraging research to aid ia future
| management demmonz. concemmg Botswana ] mldhfe. o :
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 ecologists working in Botswana, and the Department of W/ life and National Parks
for glvmg me the opportumty to work in. such a special environment,
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- Jonathon, Ronell, Mike, Chimuni, Terry, Bonny, Helge, Iill, Mike and all the staff,
_ thank—you 50 much Watchmg Chimani grow up from a tiny vilnerable lamb into a
‘majestic sub-adult bushbuck, "Albert the sleeping elephant” and the "Phantom Bakky -
- thief® are only 2 few of the unforgettable occas:lons we sharad Thank‘You
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©1.0: INTRODUCTION

11 BACKGROUND

There are many aspects to conservatmn, one of the most lmportant bemg the

" continued protection of natural ecosystems from interference by man to serve as
ecologlcal baselines. Other facets include the preservation of rare specigs, their ,
'habltats and the mamtenance of genetic dwers:ty

As the ele_phan’t.numbers in Nort_ﬁe_rh Botswana increaSe"(Mcllaon 1985, Work 1986, . _
Craig 1990, Calef 19912) an understanding of what consequences the elephant induced
' vegetation changés are having on other animal species is required. By opening up the
woody and herbaceous. cover, elephants alter _the, habitat conditions for other species,
 Species which favour these open habitats (roan antelope and tsessebe) may benefit
" from such changes, whilst others dependent on dense cover such as the bushbuck may |

- suffer,

Conéemn haa been expressed about a marked decline in the bushbuck numbcrs and 7
distribution along the Chobe nver front (Gibson 1991), Unless there are areas wher(e -
suitable habitats persist despite the impact of elephant, the Chobe buishbuck
~ {Tragelaphus scripius ornasus) could.disappear from this region. The Chobe river - o
 area i of specific importance in that it protects the only population of bushbuck
within the présent Chobe National Park boundar’ieé | Thi's study was planned to

 estimate the decline of the bushbuck and determine the effects of the elephant induced

vegctauon change on theu' habitat cho1ce o - o -



1.2 OBJECTIVES

The objectives of the study were:-

(A) to estimate the extent of the decline in the bushbuck population along the
Chobe river front since 1969/1970, and

(B) to determine the relation between the elephant induced vegetation change and
the current status of the bushbuck population.

To meet these objectives the following questions were posed:-

@) What is the present abundance of the bushbuck ?

(b)  What is the present distribution of the bushbuck ?

(¢) How severe has the decline been ? )

{d) How has the vegetation changed since 1969-1970 ?

(f)  What vegetation types are preferred by the bushbuck ?

(®) © What vegetation features are important for the persistence of bushbuck ?

1.3 LITERATURE REVIEW
1.3.1 ~ Taxonomy of the bushbuck

The bushbuck (Tragelaphus scriptus patlas) is a widely distributed and highly
adaptable species which occurs thi'oughout Africa from the Sabel to the Southern
Cape. Twenty three sub-species were recognised by Haltenorth (1963 cited in
Smithers 1990) but this was later revised by Ansell (1972; cited in Smithers 1990) to
9 sub-species. The 3 sub-species which occur in southern Africa include Tragelaphus
Scriptus ornatus (Pocock 1900), Tragelaphus scriptus roualeyni (Gray 1852) and
Tragelaphus scriptus sylvaticus (Sparrman 1780).

2



The Chobe bushbuck is of the sub-species Tragelaphus scripts ornatus which extends
thfbughout the Zambezi valley drainage from Angola to Mozambique and ffbm the
Southern Congo to the Zimbabwe watershed (Six wpson 1974). The distribution of
Tragelaphus scriptus roualeym is hmiwd to the Limpopo.drainage, occurring in’ __
southern Botswana, southern Zimbabwe and southern Mozamblque m,gelaphw
.s'cnpms .s*ylvatzcm ocours in the ’I‘ransvaal Natal and southern Cape in South Adfrica .
(Snuthers 1983) R '

 Tragelaphus scriptus ornatus is more colourful than the other 2 sub-species. The
 characteristic pattern of white lines and spots on the body along with the white patch
on the throat and the white crescent on the lower neck confrast noticeably w1th tﬁa
rich red colouration of males and females. In males a dark collax at the base of the

' _neck stands out prom“" ’g]y agamst the dark red coat

R

',._.,—

1.3.'2 | Decline in bushbuc_k along the Chobe river

"Most of our wﬂdhfe systems are inherently ungtable in the sense of pers:lstence and
‘they have been that way for hundreds of years, In any one year, one or more of the
species in the system wﬂ; be on the path declining towards extinction, but the =
‘conditions for. that do not usually last long enough, The environment changes and
~ those- endangered species recover, only to bg, replaced by some other species that is
- now in decline, Constant change in the relative favouring of different species in the
System enables all of them to pers:;x,t fora long time" (B H Walker 1986 quoteﬁ! by
“Levin 1986) : : : :
‘As our understanding of the population dynainics of animal pop'ulations increases 1t is -
becoming progressively clearer that the suitability of the habitat and its role in
determining the trends of the associated animal populations is of fundalﬁahtal_ '
importance. 'The weakened performance of a population can become apparent Yy the
- animals losing condition, becoming more susceptible to predators, reducing their
reproductive rates and/or showmg hlgher mortahty rates orina combmaton of all
these factors (Geist 1971) " ' o



S
o -

I southem Africa bushburk have been Imown to pamst in areas clnse tn human B
_ settlement long after other ungulates have gom; Thls ig la.rgely dus to the sac:retwe, __

-mconspmuous behaviour of the bushbuck (Simpson 1974).. Bushbuck decline in other L

_ Iocahsed areas lw.s bezn attnbuted to the d:sturbﬂnoe of thelr habiw.ts (Grunwmd _ i
. 1958; Di Plessis 1969 cited by Allen-Rowlandson 1986). Interspecific competition
* with Nyala (Tragelaphus angasii) has been suggested as a probable factor in the
o decline of bushbuck in I-Iluhluwe and Umfolom game reserves in South Afnca

" (Anderson 1979) S g o

o Chﬂd (1968) reports. hushbuck hmng commaon along the Chobe and Lmyam: nvers, "
. but 1ess common in the Okavango deita.  He concluded that the bushbuck poPuIauon -

| _(between the park headquarters and lizha) in 1965 was probably at a peak in numbers. |

. and also expressed conoetn that foad could becomc 2 limiting factor due to the greater
: nvermde utihsatmn from increasing elephant and buffalo herds. Child (1968)

reported that old residents of Kasane were in agreement that hushbuck ware more o R
. common along the nver in 1965 than durmg the prevmus 10 year peuod

In 1969«1970 Slmpson (1974) stated that the bushbuck ‘Dopulation along the Chobe: —_—
\\ nver was at approxxmabely the same Ievel as in 1965, “He also suggested that at the |
turn of the century, habnats were relatively open 3nd ‘bushbyck were more than hkely
' to have been confined to the ripariani forest fringe along the river. Thickets deveiepad_

. onee the pastorahsts moved out and burmng decreased. This wauld have enabled o
bushbuck to expand, their dlstnbunan further south away from the river (Simpson .
| '19?4) Stmpson 8 resuits were similar to Child's and this led him to concludq that ¥ _
: bushbuck numbers appear to have smblhsed over the past 5 years (1965 o 1970)" but . -
he stressed that "they cannot maintain themselves 1n the face of pmgresmve hab1tat
' detenorauun,- ' o o -

A



Most earlier published accounts report that bushbuck are primarily browsers but on
.~ occasions they have been observed grazing (Wilson & uhlld 1964; Hofman 1973 |
~ citedin Smlthers 1990), Feedmg studies have shovm ‘that leaves form the main food -
~ componeit, followed by flowers, then pods and fruit and fnlly buds and shodts
o -"(Jacobqen 1974; Smipson 1974) L SR

T 1.3.3 | . Vegetation c'hﬁ_.ugw along the Chobe ri?el'_fmnt__., _._-.:::f_'_':-"'. ot
1321 Ladushisory ¢

Past land use. mainly the livestock and logging industries, pius oo frequent burning
_ -early in the season and the hlgh concentrations qf elephank have altcred the -
B vegetation along the Chabe nver from 1ts original state (Child 1968} “With the :
| proclamation to National Park status in 1966 a non busning policy was unmediately o
 undertaken 4nd is stl.ll in effect today. However the adjacent land users adopt bummg .
 policies which affect the park as fires spread mtc the park. o

_Child (1968) repomed that *Past and present burning practmes have undoubtedly had
a very marked and widespread effect on the habuats of north-east Botswana, They
have altered the composition of the plant cnmmumtles and, this is reffected by the |
| changmg trends in the ammal populahons“ - o : :

Arabund 1925 t_hé vegetaﬁon _;iur’roundin'g the catile posts at‘Serondella had begun to -
- change as ;i_resu_it of bnming and overgrazing of the area. Woody shrubs encroached
- the area and Dichrostachys cinerea flourished and became Widéspread offering an |

© ideal habltat for the tsetse fly (Child 1968) Tse,lse flies arc the host of the disease

. Naganai in cattle and sieepmg sickness (tt)'panosonuams) in man By the 1950's the
. local tribesmen and their cattle were forced to move south and evacuate thls area
(Potten 1975). e

Y
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| _me 1936 1955 the loggmg mdustry thrived i in the Clicbe district, Tn 1935 a
. sawnull was estabhshed at Lesuma, just east of the pa:k. 'I'he Chobe ’l‘unber - _'

 concessioh of 1944 - 1953 extended from Serondella west towards Ngoma, The

commermally valuab]s species Pteracarpus angolensis was heawly explmted _ o
Additional sawmills were built, a 1arge one at Serondella and 2 smaller one at lhaha L
- The ruins of these buﬂdmgs stili remain around Smndella and Thaha. With the -
" cessation of the timber contracts by the 1960’s the Chobe ared south of the nver e
~ came under the forestry department authority and they encouraged pmtecuon nf o

 witdlife in this asea @oten 1975; Campben 1976; Tiou 1976), .

1.’3.’3’2.5_'” IR 'Vegétaticm_history along the Cﬁoﬁeﬁv@rl_:_'

. . Ll
[

The ma_]or tlmber trees ﬁf the Chebe dlstnct are descnhed by Miller and Keily- :
: Edwards (1960) aud late\r by Henry (1966) Chﬂd (1965) classified the vegetatmn
' along the Chobe river front in 1965 into riparian forest fnnge, floodplain grassland
and Kalahan sandveld, The thm fiparian fringe did not exceed 70 metres (Child
. 1968) The Ka!ahan sandveld vegetation mtuated along the north face of the sand
| ndge was descnbad by Selous (1881 quoted by Chﬂd 1968) as being "dense jungle" :

“wiiere visibility wag restricted to few metres,  Child (1968) rﬂPDrted that by 1965 o

~ the vegetation along the north face of the sand ridge was more erpen Slmpson (1974) | |
" carried ont a more detailed study ‘of the vegetation in an intensive study area aicng the

N Chobe river between "Crocodile - -sland" and "rhino pens". He dlstlnguished eight .

 vegefation types along the Chobe river between Park headquartars and Thaha, They
oompnsed the fnllowmg.

@ ﬂbodplairi g'r_ass_land, -

"G  riparian forest frings,

@) riverine deacia tree savanna,
(i) regrowth Combretum-Baphia scrub,
() Dichrostachys thicket,

£
S



(v) Baikiaes p]uﬂ]uga woodland

o vl xmxed tree!bush ecotone and

- (il Caiopho.spemwn mopang umm savanna."-

"'Somerlawe (1976) stated that the A¢acia canopy had opencd up and was compnsed of

' younger trees. ‘He classified the rivering Acacia tree savanna as Acacia woadland. In 5

1985 Moroka describes the Chobe siver front woodland (classnﬁed as dcacle
woadland by Soxnmerlatte 1976) as a narrow strip of a’:m two laiometres wide .
 between park headquarters and Serondella. - He stated that" the most dmmnant tree
| 'species was Dichrostachys cmerea" o o | S

)

1323 Influshos of wildlife on vegetation

* Since about the mid 1950°s elephant mumbers in northern Botswana have increased
* (Spinage 1990).. The elephant populatxon appears to be mcreasing at mammum R
populition growth rafe (Calef 1989y, The lugh densidesof elephant amund dry

season watering points have been reported to cavise a detrimental effect to the woorly o

vegetation (Child 1968; Sommerlatte 1974, Wcrk 1985; Moroka 1986) ‘Elephant

- account for over. 60 % of the large herbivore biomass in the Chobe Tegion (Melton

- 1983). Dunng the dry season months, April to October, & 50 km stretch ‘along the _
" Chobe river supports a high concentration of elephant. ._T1_1e Chobe ard Lifyanti

o

 riveis are the only perennial sources of water at the height of the dry season.

Aerial surveys show that the dry season elephant densities along the Chobe river front "

- range from 3.2 to 7 k® (Melton 1985; Work 1986; Craig 1990, Calef 991). Wet .

~ season elephant denmties along the Chobe river were estimated to be i km’” orless
_ (Work 1986; Craig 1990; Calef 1991). Tt is during the dry season that the. Vegetauon
i subjeched fo short tel-'m, hlgh mtensity utllisauon (Chﬂd 1968; Sommerlatte 1976)



© Child (1968) recommended that a s:gmﬁcant reductlen in numbers of elephant aiong
| the Chobe river should be: éamed oi to telleve the pressure on the vegetatlon on the |
facc of the sand ridge and the riparian frmge communities (Cm.d 1968), The. 1ssue of -
cul]mg has been subsequently raised by other resmrchers (Sommerlattc 1976, '

. Moroka 1985; Melton 1936 Work 1986) ’ o

S

S*mpson (1975) reported that there had been a shift in the order of plant dommanca

and an mm&se m the amouut of damage to planty over the five yw.rs (1965 to 1970) o

* In areas where utlhsatlon was heaviesi B’apkia massaiemzs was the most common
.~ Species with Cambretwn elaeagnazdes the seoond most common spectes, a reversa‘l of
the 1965 s:tuatlon (S1mps0n 1975). e '
* In areas where the vegetation chém'ge was ata Iéss advanced stage Combretum
| | elaeagnmdes remmned the most ﬂommant Species followed by Baphla massaiensis.
" 'Two specles Markhamza acuminata and Combretm massambzcense, Whlch had riot
prswausly been reoordad were present in 19‘? -~ These plant species have beer ’
8 repurted to be mvaders of damaged and overwuhhsed arcas (Slmpson 19‘74) By 1970
 the vegetatmn change in the riparian forest fringe and the riverine habitats was evident
.. (Simpson 1974a), Slmpson stressed that with the continued vegetatxon alteratlon,_
~ _many smaller wildlife spemes associated with these two habntats could become
R 'ttueawned '-

Sommerlatte (19'76) advmed that a 30 % reductlon in elephant numbers should be
“undertaken to allevmm the pressure on the nvenne vegetation. He found that tlephant |
o induced mortahty to mature trees was most severe in the Acacia commumty along the
_ river and indmated that there was a serious lack of regeneration 1r_| the Amt:;a sumds -
(Sommeﬂatte 1976). Acacia trees are easily pushed over by elephant (Lam;irey et: al

©1967). In 1984 Moroka found that elephant related damage was highest on the Acacia
o snecles along the river and mphed that the decline i in these specles had been

concomitant mth the increase in elephant numbers

L
)
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1324 Haui’m'neédgafthe;bushbuckf |

E '-Most reporl:s of habl'mt prefercnce and reqmrements stress the 1mportance of dense
nparxan and thlckaet vegetation to the bushbuck. The favoured habﬂ:ats are riparian

o forast frmge (Child 1968; Simpson 1974¢), riverine Amcm woodland (Jacobsen

1974y, Capparis tamenmsa tluckets (Waser 1975) and qupam romem‘asa;and

: _Secunnega wrosa shrubiand (Okitia 1080) The hushbu‘.k in the Zambezx valley we-m
- found to frequent dvy thickets along bemporary water courses (Wﬂson & Ch:ld 1964

N Moms 1973; }acobsen 1974) | |

A seasonal différence_in-habi_tat_uﬁ]isaﬁnn by the bushbuck was reported in Chiobe
‘National park by Child (1968) and Simpson (1974), Bushbuck were restricted to the

- riparian forest fringe during the dry sedson months. As the vegetation came into leaf '

with the omeﬁ of the raing some bushuuck moved a.wa.y from the river (Chlld 1968
Slmpson 19’74) R S

_ Smtable habibat eondlt.imls may mcIude cover for predator evamnn (Waser 1975;

. -AIIen*Rleandson 1986) or suitable plant species for food (Mentis 1973). Itis
dlfﬁcult to isolate these two criteria since some habitats prowde both cover and food
_' concurrently Bushbuck are not physwally adapte:d to out-run their predators, hence

. lateral cover could be 1mportant for concealment purposes, In Weza forest plantatmn

in South Afnca, Allen—Rowlandson (1986) found that areas where latezal cover was
high but canOpy cover low were not favoured by ‘bushbuck dunng the day
- Thompson (1972) 'reports that bushbuek'favoured Baikiaéé plurijuga woodiand with
high canopy cover in thorxa Falls Nauunal park Zimbabwe. Sxmpsen (19’74) stated
" that bushbuck habitat requirements were focused on the lowe.r vegetation strata. rather
- _than canopy cover. He stressed the importance of lateral cover in deter!mnmg the
points of access to and from the river by the bushbuck (Sunpson 1974) Morris _
(1973) reported that bushbuck in his study area favoured nver and dra:mage lmes w1th
_ ample Cover,. '

RS
o
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Bushbuck have been reported to.move info more open Habitats at night time (Wasor |

1975 Okiria 1980 A]lon~Rowlandson 1986). Waser (19‘75) suggested that th:s
© utilisation of dlfferent habitats durmg the day and night was an ant:-predamry _
_ strategy For bushbuck one significant dlffexence between mght and day time is the N

relatlve usofulness of wsmn to their predators. o

{_.'..r:, . ._ . . 1~
\\

- Aﬂen*Rowlandson (1986) was cntxoal of Slmpson $ (1974) stabemont tlmt "the lumtmg
~ factor govermng the ‘seasonal dtspersal and concentrauon waa the availability of -

surface water" and omphas:sod that bushbuck "were nd seen @ drink at Weza, nor |

' did water appear 1mportant in Waser’s (1975) study al ng the Mweya pemnsula _
| Ugauda" ‘He concluded that "an equally probablr' exp‘lhnauon of why bushbuck are

o assoclated with water courses and dramage lines mhay be due to the vegetation such
_areas provxde as both food resources and cover for concealment dunng the day". ”

| 1.3.2.5 - "Bughhuclg acﬁvity
Waser (1975} reports that bushbuck exh:blted 2 cychc pattem of actmty throughout

the 24 hours. They showod periods of 2 to 3 hours resting followed by a smnlar
duration of actmty with noticeable cropnscular movements Reﬁorm of a mid day

 feeding spell could imply that the bushbuck fork, Jlg behaviour is predator influenced,
B since they are utifising periods when potonnal pzodators may be inactive. Predators

are found to be lying up over the hotﬁest part of the day when they are unable to
actively hlmt duo to thelr thermal Imutalions (Waser 1975) s

ke

s

o In' Wezé_x_ Nat_iongx_ _pa@,- Uganda resting, lying and rumioaring were the most frequent
 activities of bushbuck from 0700 to 1300 hours; There were periods in between when

* bushbuck stood up to stretch their legs. -Light feeding occurred between 1300 and

| 1800 hours foltowed by restmg from 1800 to 2100 hours. Feedmg and resung were
- more frequent at night (Oki 11989). Tn contrast bushbuck were observed feeding
and walking more during thé day than at mght in Kafue Natlonal Park, Zambia®
_-_(Slmbotwe & Sichone 1989). ) |

10
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141 Location and size

n the northern region of Botswana lies Chobe National Park, & natural wilderness
 ares covering 11,700 km? with habitats ranging from swamp and floodplain to old

1ake beds, sand ridges and forests (Fxg L1). The Park is situated between latlmdes A

' 17"48’5 19"00’8 and kmgltudes a.3°50’E 25°10’E ltis unffmced and #ts

Youndaries are detimited by natural features or surveyed cutlines, which pose 1o ¢

- resiriction to animal movements. In 1984 in the south-west corner of the parka

_ - corridor waisektablished whzch linked the park with Moremr Gauie resewe The -
o 'Kachlkabwe Enclave, an area with human settlement, isa demgnated forest rese:nre
| situated between the Chobe and I.anyant: rivers and the park boundary.

' The Kwando river 6riginates ’in the highlands of Angula' From thers it meanders
- muthwards thmugh the Capnw strip. As the river reaches the border of the Chobe -

National Park it cha’ RS course and ﬂows north eastwards where it becomes the
Imyanti tiver, After ﬂowmg through lake Llambm the Linyantx becomes the Chobe

 river, From here the Chobe meanders eastwards until it reaches the Zamben nver

L o
i u

'I‘he park huundanes consist of a nofthern bolmdary which follows the Chobe and

Lmyantl nvers, along the international border between Botswang, anr.l Namib:a o 9
~ (Caprivi Stnp) In the east the park bordars the nesghbounng Kasane forest reserve
- (plus its extension south) and the Maikaelelu forest reserve, The westetn boundary is

delimited by a cutline afong tlae 23°50'E longxtude and the soumem boundary by g
cutlme along the 19°00°S Iatltude



| 142 Clmste | S ._
The climate of Kasane (méthe nofth‘-aa'st'cafnefbf the Park) is typified by cool by 4

| _wmters and warm wet summer seasons. The coolest months are June through July

o with mean mmunum bemperaturas ofﬁﬂ °C in July, whilst the hotto=t months are .

Sepmmb& thmugh November w;th 2 mean ma:umum temperature of 36°C recorded

. in OGtober (Table 1. I) During the wmter months the Fairly Y warnt dayhght hours are

- a sharp pontrast_ to the mght e tempergtnres (Child 1968* Sommarlatte_ 19’76) -

- Annual rainfall (recorded at Chobe Game Lodge since 1984) averages. 552 mm (range

' tmm 312 to 858 mm) (Tabie 1.2). “The length of the dry season (months when no
_ _.ra.mfali is recorded) is ecologwally SIgmﬁcant and can vary from 2 o 8 months with
an annual mean of 4.3 rainless months 1991 was a year when no rain fell for 6

o mcmths Localised thunderstorms are comion during these warm months influenced

by the temperature of the Mozambiquechannel (Andersorz 1970) causing the unstable _

: atmospherw condztxons expenenced during the summer,

/i"

&

o _.'r;.jl

L
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BOTSWANA

TROPIC OF CAPRICORN

_I"igure 1 1. o

Repubtic of BOtswana, Showmg the -

‘boundaries of Chobe National :

Park and Moremi Game Reserve, '

(Inset shows Botswana’s location in Southern Afm:a)




- {Lise1 - 199 [ 450

Table 1.1: Temperature and rainfall records for Kasans for 1991-1992

_MAY 1091

- JUNE 1991 '

. JULY 1891 :
AUGHS'rwsi”_ N
__SEPTEMBER 1991
_ OCTOBER 1991 |
- NOVEMBER 1991 {
. DECEMBER 1591
 JANUARY 1992° . "

| _FHBRUARY 1992
MARCH 1992
' ﬁ - APRIL 1992

Table 1.2:  Rainfall recorded at Chobe Game Lodge from 1984. (amnual totals from
' May to April)

1984-1985 | 666

Hioss-1086 - |sss L

los7-1088 e L
L1088 - 108 IR I o
glgsg 90 - fse b
1990- 1991 | 483 | o |
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. :FromJanuarytoAprﬂtheramsaremorewldespread Thlsasadlrectmﬂuenceof o
 the damp morestablealrcommgiromthewannerlndzanoceancoastalwaters(z7°(1)' o

 and ‘moving over the interior. 'The Southern boundary of the Intertroplcal

'Convergence Zone (ITCZ) which usially lies just. north « of Botswana (Anderson 1970) . o
' _‘bccasionaﬂy moves south brmgin_g he&_wy _rams_ to nor_thcm Botswana
) 'Ovar the 8 years the averagc ramfall at Chobe Game Lodge has been wﬁthm the range : _' .
31210858 mm. The 1991/1992 rainy season began with the first rains fa]hng en -
. October 17 1991, Monthly rain peaked ini December and the last rams of the season.
- fell in March 1992 (Table 2.1). The total rainfall (betwesen May 1991 and Aprl
' ..-_._1992) recorded at Chobe Game Lodge megsured 450 mm. This was below average
"for thé area and was the Iowest annual rainfall reoorded since 1986!87 Sixty-three - -
peu‘oent of the’annual rain fel during December, whzlst 51% of the tctal rain fell ove:r L
a 10 day spell from 20% to 29“' Deceniber, Rmnfa]l records from the pre.wous wet
' season also indicated below average ramfall For the 1990-1991 wet season 80% of o

o the amlual min fell after Dacember

. (1968). The solls of the Chobe district were summansed by Siderius (1972) and

1.43 Topograghy and ols SR Y
| The general enwmnmenial chatactensncs of the Chobe Natlonal Park and me adjacent
" areas were dealt with in earlier reports by Blair-Rains and Mckay (1968) and Child -

~ Sommerlatte (1976). The soils are mostly derived from sandy material. Other sofls
are derived from lacusirine and riverine deposits, whereas some are bacaltand -
Eithomorphm in ongm (Sommerlatte 1976) ‘Kalahai sands form the sand ridge and
the uppes pa:t of the slope (Smpson 1974). ‘These characterlstically red/bmwn soﬂsi -
are infertile, stmctureless, porous and free drammg (Blau—Rams and Mckay 1968)
. 'and low in orgamc content (Sxmpséin 1974)

15
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' The general topography of the study ar;-.a between Park headquarters and Ihal:a;
 consists of & uniform slope which drops from the sand ndgc at approximately 948 m
'.down ta the Chabe river a 854 m. The Iength of thig slope varies from less tb.an 0.5

‘km near Kasane to over 2. ‘7 km west of Serondella (Simpson 1974). There are. three -

. main- dry dramage lmes which ‘gad notthwards mto the Chobe river. ’Ihese“are
(starnng from the eastern limit o the park) ' '

o 'smud'u' vaﬂey_sit;iated just after park headquarters,

| o S .
@) - Kalwizi valley, just west of Chobe Game Lodge; and. -
(i) . the drainage line opposite Kabulabula (in the western section of the

" _ general study area) which becomes Iost on the flats befom reachmg the B

tiver (Slmpsrm 1974)

| The former two valleys’ are easily recog’nisabie' and extend for éome distance- souih of
. the sand ndge* Along the high flcod Hine of the river a second smaller sand ridge is -

Lt

'dlstmgmshable The annual floods from Match through to May have heen ktiown to -

- reach up to thlS high flood line, 'I'he smaller sand ridge running roughly altmg the

- '_.lugh flood hne1s shapedb}' underly‘ﬂg calcreteand forms a powdery clay on the

riverine plain, Below this calerete ndge is found the heavy allyvial clay soit which is
known locaily as “Cotton Soil" (Sunpson 1974) '

N

o

o
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' - : CH . 2

2.0 Tm:r:DECLINEMTHEBUSHBUCKPOPULATIONALONGTI{ECHOBE
' RIVER FRONT

21" INTRODUCTION

’I'wenty one years age S1mpson (1974) undertook a comprehenmve study on the ecology

" of the Zambezi valley bushbuck along the Chobe river. His eonclusmn was that "the

) bushbuck numbers appear t0 have stabﬂised over the past 5 years (1965 to 1970), but |
they cannot mamtam themselves in the face of progressive habltat detenorauan ttuough |

B _over-ui:lhsatlon" This habitat “"denudation” he atmbuted to the mc.reased elephant

~ numbers along the Chobe river during the dry season. Both Child (1968) and Sunpson
: (1974) pomted out that bushbuck may dechne w1th increased elephant conoent:at:ons in
- the dry season, = - : '

" Coneern has been expressed that the bushbuck sumbers have declined along the Chobe
 river front (G1bson 1990). . Various reports have expressed( concern as to the effect of
o increased numbers of elephants which utilise the ChobE river front in the dry season
" months (Child 1968; Simpson 1974; Sommerlatte 1976; Moroka 1985; Melton 1985). ©
It is this heavy utilisation of the vegetation over a few months of the year that has caused
concern as to the éﬁws of animals associated with the riparian'vegemﬁoh types. The
~ question arises as to whethe:r or not the Chobe bushbuck (T?agelaphus scripius omam)
| can. per:ust dnspite these changing condmons. ' L

17



The aifof the inveél'igaticih' reported in this éhaptar i to oomﬁifé my bushbudk_ o
~population estimate results with those documented by Simpson (1974) to determine the
" extent of the populatton change since 1969/1970 and 10. ASSESY whethar the declme was
_severe along the whole iver front, In order to do this it was necessary to use the same

study area a.nd 31m11ar oensusmg methods as that used by Szmpson (1974) for comparatlve

_' pu"posw

' 'The specific objectives wore:

@ . toestimate the current abundance of bushbuck along the Chobe river front -
_ in3 sectors. the general study area, an mtens:ve study area and the river )
| ﬁ'ontage, o '
- - te compare the 1969~1970 and 1991 populatlon resumates to datenmne the . -
© 0 extentof the populatlcm chnnge. L '
(i) to asséss the current demogiaphic status of the bushbuck poplﬂation_as.

indicated by f_{_}e*prdportion of juveniles and the a_di_;lt male to female ratio, '-

-22  STUDYAREA o

2.2.1 General 's.tudy_ arga |

S . . _ L
- "l‘he general study area (GSA) mcluded the regmn from the Chobe park heaﬂquarters in
the east nex*-Kasane to Thaha in the western reaches.of the park (Fig 2,1). This covered
a disnmoe a!,ong the roads of 54 km and did not extend much further than 1 km from the
- river. Roads followed {he same route as delimited by Simpson (1974) except for a
'secnon in the mtenswe Study area where some of the mads were 1o longer present

18
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C222 i..tm;s;vg study area -

The mtenswe study area (ISA) was s1tuated at the wstem end ofthe general study ama
- (GSA). The standardlsed routes covered 7.1 km along the estabhshed tourist roads (Fig
12.2). My ISA covered the same 2.8 km stretoh of river frontage between *Crocodile
1s1and" aﬂd "Rhino Pens ds S1mpson s {1974) ISA. The exact toute which S1mp§on
followod could not be. rep]icated in my study since some of the roads 09 longer existed,

Figure 2.2 shows the dlfferenoe in the routes used for each study Simpson’s route as. A
L determmed from aerial photographs, followed 6.4 km of tounst track and enclosed a
- smalter area (1 O km’) than my ISA (1 N kmz)

The Kame-ﬁemnasna road Iormed the southem lnmt of thy study area, Tn the sactlon :
o | botwoon the westem end of Chobe Game Lodge and Bushbuck Dnve, my route went
- .closer to the river than Slmpson s and between Bushbuok Drive, and Rhino Pens it
- .extended further south than hm. His route ran in an app"onmately para]lel 1ine tothe

-_ river m tlus secnon of the intensive. study area (Flg 2 2)

AN

22,3 River area

~ “The route used for the river censuses was sitvated between “Crooi;)dﬂe -islanc_l“" in the
west and Wlute-Sands" near, “Rhmo Pens" in the eastem end,s This rive'r roﬁto'

encompassed 2 2.8 km stretch of river frontage of the ISA. and was exactly the same as
that followed by S1mpson (1974) ?.1 years ago. This made it possible to cotpare the
mean number of bushbuck seen per count along the nvet ina fa.vourable vegetauon type

19
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'METHODS

'_Several eensus methods have been employed in the enymeration-of specxes snmlar to -
bushbuck in a variety of habitats and areas. These mclude the mean sighting distance,
" where the distance of all the animals observed is measured at 90° to the-transect or road '_ .
' (Robmette et al 1974; Bumham et al 1980 Mifligan et al 1982), road strip counts_ S
(Foster & Coe 1965; Dasmann & Mossman 1962), strip counts by foot (Dasc - u; -

 Mossman 1962), dung peliet counts (Von Gadow 1978), drive counts (Odend.

1980), track counts: (Gﬁiendaal et al 1980) and 1dent1ﬁcauon of known mdmdua]s 111 a. :

- _dehrmted area (Jacobsen 1974; Waset 1975 A]]sopp 1978).

' T];_le choice of census me_tho_d for thls study was influenced by the relatively low numbers -
of bushbuck, their size and behaviour and the vegetation types at Chobe, as well as the

| 'ﬁnanczal hmltaﬂons Addmonally 1t was unportam to use:a census method comparable
e that used by Szmpson (1974) ’ ' ' -

" Road counts axé open. to criﬁci‘s'xn and bias since the road system is uniikely to be

representative of the area. - Usually roads cover opumum game viewing areas and run

_ _along rivers. Rnad counts are genarally used in areas where. access off road is dlfﬁclllt

or 1mpossxble (Norton anﬂths 1975).. The advantage in using road counts is that the o

observer can stop the vehicle and make incldental observatmns on behavmur, age, _

and vegetatlon type. Both standard and modified stnp sampling techmques have been

| _' used, The standard: strip samphng method nses a fixed stnp width chosen before the

" .census. Only those ammals seen within this pre-selected strip are reoorded (Eberhardt : )
1976). The modlﬁed strip transect method involves estimating (rather than pre selecting -

and fixing) the stnp width from ficld measuretments taken from the trarisect line (road)

) ~ before, after or during the strip samplmg. Various methods of secunng an unbiaged
- estimate of the effective stnp width have been used in wzldhfe censuses (Coﬂmson 1985).

" These are discussed in Appendix A. - -
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EnuT]erauon of the ammal populatiqn using the knewn mdmdual method reqmres that o
. the observer dlstmgulshes mdlv;dual a.mmals in a defimited area, This methed is more

- time eensuming in‘the initial stages of l:hP 3tudy until a photo and skeich album of &l the
'mdwxduais has beki costructed. The main purpose of the river counts was to dotermine
-_"the, density of the bushbuck along the riparian fringe woodland Addmenally bushbuck |
o could be approached at fmrly close quarters from the boat and henoe I could reeora dheﬂ; )
. natural markmgs, which appeared to be unique to each bushbuok -

A

2-.‘3.1. Bushbuckabundanee _ . : S ® '

Bushbuck numbers and d1str1but10n were: determmed by road and river counts from the

17 July 1991 to the 30% November 1991. Road counts were conducted n the early
- mornings b between 06:00 hours and 09:00 and i in the evemngs between 16:30 and 19:30.

"The effect of any bias was redueed by runmng the routes from. aitemabe dneehons each

. time, Fhe GSA counts were started from the park heédqua:ters sither follomng the nver _
: reute first or the main Serondeila road first. The ISA counts ‘were begun e1ther in the
_eastem end of the ISA at the Game Ledge opposﬁe “Crocodﬂe Isiand " or from the .
. "Rhino Pens " in the western end of the ISA.

An avefege spee’d of 20 km" h? was maintained and 'etops' were made to identify; and -
classify the amma]s seen en—route Each GSA census lasted on average 3 hours Ther '
- ISA censuses lasted on average 2 hours since more defailed. (t:me consummg) mfonnanon B
. wal reqmred in the ISA At the start of each road count the odometer reading was taken
a - and subsequently recorded at each bushbuck s:ghtmg Whenever a bushbuck was mghted R

the followmg were recorded:

- @ dateandtlme‘ .

(i) - location at which the bushbuck“u ”ﬁs first mghhed
(i) sex-and age - adult or Juvemle
(iv)  vegetation type first seen iy - g

@ ey N
S idenhﬁcauon of md1v1dual ' ' B R

. :\
k \‘}:._;
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. For the river counts the boat was|kept at & constant speed and distance from the river
- bank Travelling was from opposﬁe’directions on successive tiips. River censuses were

runs in the early mornings between 06:00 and 09: 00 hours and in the evenings between

-16:30 to 19:30 hours, The same data listed above were recorded whenever a bush‘buck

was sighted from the boat. The length of the area sampled was_determmed from aerial

photographs. The _riparian fringe in the ISA was situated on a slope which was SI:eeper
in the area east of Kalwizi. The section of the riparian fringe which was inciuded during

~ the road counts could be observed from the road and also fromt a point at the western end
~ of the ISA which enabled the whole of the npanan frmge to be observed from the river

tothetop ofthe sIOpe

©2.3.2 Identification ot‘ lm’own i_ndividua]s' -

A phdto_and sketcl scheme to identify the individuals within the intensive study aréa was
used. Natural spot and stripe patterns were good identifying features, especially' those
v around the face and on the' hmdquarters These patterns appear to be dxstmct for each
‘animal, Bar ricks and broken horns also proved good 1dent1ﬁcat10n marks (See fig 2.3). .
~ The phioto and sketch method involved making a quick sketch of bushbuck sighted during

~ the road and tiver censuses s well as - while-the \vegetation data was collected.
‘Photographs of bath sides of e body were taken whenever possible to build up an

'j identity record. Later the photographs were used along with the sketches to form a .
- - complete picture of individual spot and stripe patterns, ‘These were then used for quick
reference in identifying bushbuck on subsequent censuses. A"sketqh _a;bum of the known

“individual bushbuck was built up. From the known individuals a density extifnate of
~ bushbuck in the ISA was determined. The total area of the ISA was estimated by

overlaying a grid on an aerial photograph. The homi¢ range of soine of the bushbuck

o ‘seen within the ISA probably extended further out ot tlﬁsdelir_nitcd area. To account for
 this edge effect, half the diametre of the dverage home range was added to the east and

| - west boundary’s to estimate the effecnve ISA sampled. ‘The river bounded the north and .

the south was bounded by an inland region which had no resident bushbuck. - From the

. maximum distance between sightings. of the indivi¢ uals in the ISA, I estxmated the _

- average dlameter of the home range for the known mdwxduals.

24
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Figure 2.3: Sketch system used for idenﬁLﬁCaﬁt;h of bushbuck
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2.3.3 Methodsf used for .cnmparison with Simpsons 1969-1__9'70 resuis |

: Only the monthly maan number of bushbuck per count and the derived densmes were

" available from Slmpson ] (19'74) results. There were no rtesults for July' 1969, I |

combined the four monthly mean number of bushbuck per count from 1969 wz_th_ the five
from 1970 to obtain an overall mean number of bushbuck per count, The vatiance was
caleulated from these 9 estimates, This procedyre W alsu performed for the GSA, ISA
and the river counts. Simpson (1974) esumated the monthly effecnvc strip width by
measuring the disi:anc_ez at which a board was no longer visible. He caloutated the |
effective area sampled each month for each vegetation type.. The mean monthly effective
areas ﬂ:san'lpled for 1969/ 1970 and 1991 are expressed in Table.2 1. - T combined his
- monthly estimates of the areas sampled for the four months in 1969 with those for the'

. five months in 1970 to get an overall mean sample area. The vanance was calculated S

- from these 9 estimates. For comparative purposes, to calculate’ ihe density of bushbuck
in the ISA for 1991, T used the overall meati monthly number of bushbuck recorded per'_ :
: _count and the mean. effectwe strip widths as shown in 'I‘abl., 2.1,

Table 2.1:  The mean monthly effective areas sampled for 1969/1970 and 1991

__AREA SAMPLED @)

STANDARD DEVIATION
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- In Snnpson s (1974) report there i 15 an error in the anuaJ mean dens1ty esttmated fmm the .
. rxver counts A quotauon from his. thems (pages 118—i 19) reads. e '

-, ... the area evaluated would be 13.1 ac'res (o 053 kniz) The arinual mean nuinb-er'o%- -

bushbuck per count was 7.6 ammals giving a denmty along the npanan forest fringe of '
1 bushbuck per 1.7 acres (145 per km?).” In a table on the follomng page there isan

- error in the annual fean densn:y wkuch is repnrted as being " 5.7 acres per bushbuck"
- or 43 bushibuck per kn??, Thls has been ited by Odendaal & Bigalke (1980) and Allen- _
o Rnwlandson (1986) It should read "1, 7 acres per bushbuck“ or 145 bushbu:-k per k..

. L3
o

g _2.3.4 Population structure

N The demographlc s‘tatus of the bushbuck populanon was indrr'a,ted by the propornon of |
Juvem!es m the population as wall as the adult male to female b X muo. Evgry bushbuck c
sighted was asmgned to one of thme classcs, sub-adult plus adult miale, sub-adult plus

adult female or Juvenﬂe In some cases this was not possible since the ammal wasonly - ; B

~ sighted bneﬂy because it moved away or- becausa of the density of the vegetatmn or both.

. Such sightings were. assagned to the ubclassified class. R

- :'Adult'niales are clearly distinguishable from femalas since they possess horns. ‘Once the
~ horn buttons appearsd at about 6 months, males were classified as sub-adults, The

- appearance of horn buttons at 6 mont.hs was based on pen:sonal observatxons of amale

- bushibuck @1), probably born in the IéA on August 1451991, When he was first see/i; o

con that day. {;e was very wobbly and unstable on his feet, I had the oppditunity %0 L

. observe him repeatedly drid noted that by mid February his horn buttony were vxsmle
Iuvem!es were def'med as those seen with their mothers and seen to suckle.

et

T S
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2.4.1 Bushbuck abundancein 1991 |

| 2414 © Count indices
A count mdex (CI), the mean number of bushbuck seen per count per umt distance
travelled was detcrmmed for the GSA and the. IS}A This - ennbled companson of

‘tushbuek numbers seen in the two areas. A two taﬂ»d t-test was used to deterrmneﬂ the L

- mgniﬁcame of the dﬁ‘erenees

. '{

] --2,4.1_.2 ' Density and population estimate qf Eushbuck iu the mtenswe smdy area o

B “The number of bushbuck in: each vegetatmn type, Lorrected by the vzmblhty profile
correction factor and the effectwe sitip wn:lths were used to calculate the pvera]l density

of bushibuek in the ISA (see Appendix A).” A count index representing-the number of

bushbuck seen per distance travelied along the river was calculated from ths mfonnatxon o
collected dunng the. nver censuses '
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242 Comparison with 1969-1970 results |
© The two-tailed t test was used to determine if there wes any difference in the overall
- mean number of bushbuck seen per count and the densities in the ISA over the 21 yeafs'.'
The following formula was used (Sokal & Rohlf 1973): |

- Standard etror between the two means (5d)

where! -

@ ={atraxdre

P

GeDxEd
X 6D o
= (yhng2)

m XNy o

R R

- - T

‘where - B = ﬁumbar-in samjale |
T Tg o =numberinsample2
g : b :

¥ st = variance of sample 1

s =vaanceofsample2 - o ~

®
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2.5 RESULTS
2.5.1 Bushbuck abundance in 1991

A total of 86 road counts was undertaken in the GSA from July to November. Two
-hundred and forty nine bustibuck were sighted which gave a mean of 2. 9 (sd = 1. 84)

o bushbuck per count (Table 2.2). There was no mgmﬁcant difference between the

monthly mean counts. A maximum of 9 bushbuck was recorded in one count in August.

In the ISA a total of 97 road censusés yielded 257 bushbuck with a mean of 2.7 (sd =

- 1.8) bushbuck per count (Table 2.3). The corrected méan using the visibility profile -
correction factor was 3,1, There was no signiﬁcant dlfference in the number of bushbuck
séen among months ) o ' '

Table 2.2 Mean number of bushbuck per count with their conﬁdence hmlts racorded
| durmg the generai area censuses from July to Nuvember 1991

N 2.35- 4.19
Avoust 23 | 047 | 2.12- 406
SEPTAMDER 19 | o33 | 190 3.26
ocToBER 15 - 030 1,57 -2.83
NOVEMBER 14 | 056 | 244-484
— | 8% | 02 | 254-33
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’I‘able 2. 3 Mean number of bushbuck sgen per count recorded durlng the intenswe
' smdy area. voad censuses from July to Nnvember 1991 7

i 4| 5% conrmencE |
T b

wmy |2 30 | 1t | 045 | 17337 | 5

I wow | o250 | 26 | 26 |co28 | 1933m | s |

Cewmam | 283 | 30 | 18 | 033 | 21335 | 6

ocomr || 257 | 271 | 21 | 042 | L69345 | 8

vomem {276 | a1 | 20 | o5 | 15395 | 8.

| o _II 265 | 310 | 97| o019 | 2462841 |

e
E

A tetal of 214 szghtmgs of bllshbucxt was recorded dunng the 33 river censuses that tonk
o plaoe dunng th study period. The inean mzmher of bushbuck per couit was 6,3 (sd =
2, 9) (Tab!e 2.4). There was & mgmﬁcam drop in the number seen per count fram a
- mean0f75in00toberboameanof4lmNovember (tmk =5, 1 p< 0001) A
© maximum number of 12 bushbuck was seen dunng a river census in August o -

T



Over the 5 months the mean cuunt index for the GSA was 0. 054 (_—1—_ 0.,007) bushbuclcper

. km, whereas i in the ISA the mean count index was 0. 37 (% 0. 09) bushbuck per km. This
' value was mgmﬁcantly l:ugher than that for the GSA (t,s, 2 = 42, p <0, 001) “The

~ISA route formed_ 13% of the GSA. Therefore only 0. 006 bushbuck peg lﬂlometre o

- travelled was reeorded m the GSA section outsxde the ISA

- 2.5_,_1.2 o 'Dén_sity and populaﬁen e
o .f An evé,rau fiean densaty of 9.7 (sd 7.6) bushbuck per km"*‘ was: calculated o -
o -road counts in the ISA using the vmzbﬂ:ty profile method. This gave a hushﬁuck densﬁy N

" in the range of 8. {-11.3 bushbuck per kn? for the ISA. By the end of November no

 new bushbuck were Tegularly seen in the 1SA and a total of 15 individuals had been
reeomed The ISA was caﬁ:uiated o0 be 2.3 km’ which gave a bushbuck denmty of 6.5

L km’ from the 15 known 'indmduals in the ISA.”

e

_: The home range dmmeter far the known 1nd1v1duals is shown in table 2.5, Aelult home__.. .

- ranges varied from 13t0 30 ha, Adult male and female home range dxametres didmot
 differ significantly (t; 5o = 1.76} p > 0.05). Thiswas probably due to the low samplle

‘numbers. " The average home range d:ameter for the bushbuek in the ISA was therefore'
~ taken a8 525 metres {sd -104)



Table 2.4:  Mean number of bushbuck per count with their confidence limits recorded during the river censuses from July to November 1991

) ‘0;23"14.23 .

6 | o042 | 625841 | 9 5

7 | o061 | 58944 | 9 5

[ 2 | om0 | 256582 | 9 | 9
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' Table 2.5¢ ‘Home range d:amel:res estunated for known*lndmdual bushbuck in the | | ] -
o | intensive study area R P N

252  Comparison with 1969-1970

2521 Gowelsudyares
. Durmg the GSA road counts the maximur number of bushbuck seen on a amgle count

 during 1991 was 9 mdmduals in August. Simpson (1974) reported a maximum of 39
_ bushbuck oft a smgle count in July 1970
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| S mezn numbers of bushhuck per count in the GSA for buth studxes are shuwn in-
. "Table 2.6, From Sxmpsons comkmed monthly results the overall mean was 193 (d = |
' 6.8) bushbuck per count for 1969-1970, The overall mean per count for the 1991 GSA
' was 2.9 (sd = 1.8).. This differenoe was h;ghly mgmﬁcant (ts3,20 = 18. 1* p < 0.001),
Bushbuck numbers in the G‘SA appear to have daclmed to ahout 15% (9:; ﬁoonﬁdeme
3 range of 6% - 24%) of the 1969/1970 fevel. -

[

Table 2.6' The mean numﬁer %f bushbuck per cnunt recorded in the general study
area from Slmpsuns 1969 & Ibeﬁesults and fmm my 1991 study -

. NuwpERoFAMPLES | 5 T e
N '
. 1(3 \I‘_.I ) . .
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Tahle 2.7 shuws S1mpson 8 monthly tnean numher nfbushbuck per count if the ISA and . }. Lo
the oonrespondmg areas sampled The overall7hu hbutk density using the mean number_ S
per count a.nd the effective &rip \mdth for 1965/ I£70 was 25 (sd = 10.5) per ki~
' eompared to 8. 4 (sd 5. '7)%%; km’m 1991, 'Iheoverall dems:ty from the 1970 results'" o

was significantly hlgher thah the 1991 densities (toi,2e = 13.8p <8, 001) Table28
 shows that there has been a drop in the number of bushbuck over ‘the 21 years, Thedrop

~in bushbuck densmes in the ISA has been’ to about .:4% 95% conﬁdanca mnge of 24 - | S

43%)bftha1069/19101e\ee1(’1‘ab1328) i }{/ [ T

From the 1969-1970 resits the coini fdex for the GSA was 0. 36 and for the fs.a. was -

i

© 0.78 bt the dxfference was not significant (i = 1. Lp>o0. 05} In 1959/t 970 the R
ISA route took up 12% of thc GSA thus the area outmde the ISA had 0, 27 ﬁhshbuck per ; )
lnlnmetre travellad There had heen a drastlc dechna in the sectm of the GSA whlch S
excluded the ISA 0 2% of the former xeval, |

T o A " . LB

. The mm ﬁﬁmbe.rs:'bf buéhbuck seen per'coimt dilrixig the river cﬁnSﬂsésﬂre ShOWhﬁﬁ T
“Table 2.9. There 1s‘g szgmﬁcant*ﬁeclme in the number seen per count, fom a mean of -
102G 1.6) in°1965- 1970 to a meatt of 6,3 (£ 0.9) in 1991 oz = 424 p'< .
‘0. ﬂOl)(‘Table 2.8). Numbersm the npanaﬁ@nge hed dechned to 62% (between 43% -

s

and 80%) of their former level

S o3
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" Table 2.7t Monthly mean numher of bushbuck seen per count and area sampiad for -
© . theintensive study area, taken fwm S1mpsmxs 1969 & 1970 data |

1570

“<

Table 2.8t Overall mean nymber ofhushbuck seen per count mcorded in the intenswe
- study area for botn studles G . s _ '

o

STANDARD DEVIATION
- . = N - .
| VARIANCE 3.9 33
: mmzonsﬁmas" g g7
5% consmm:m.m Qla
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Table 2.9:  The mean number of bushbuck per. cdlimg}_ r_eboi'ded during the river

censuses for Simpsons 1969 & 1970 results and for my 1991 study

NOVEMBER b=

OVERALL MBAN o 102 | &3
STANDARD DEVIATION _ 4.4 ' R .’2'..8

| VARIANCE ; - .1’_7.2 o 1 31 i
- NUMBER OF COUNTS S b . 3

2,53 - Population structure

© Out of the 257 bushbuck observations during the ISA road counts, adult and sub-adult

- females accounted for 51% of the total mghtmgs. The adult and sub-adult sex ratio was

23 males te 100 females (Table 2.10), The adult and sub-adult sex ratio from the river

counts was 44 males to 100 females (Table 2.11).- Of the know_n individuals there were
3 adult males ¢ 5 adult females. There were 4 known juveniles to 5 adul femalesin

the ISA. The number of juveniles observed durmg the ISA road counts increased

~ towards the end of the dry season (October and November) Two Juvem}es were first

' '_seen in October and they were very unstable on their feet so I estimated that they were -

only a couple of days old. There was a slgmﬁcant dtfference in the number oF juvenites

seen in October and November (65:100) compared to the other three months (1(} 100) (x"

w7a_2p<omn
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Table 2.10.. Age classas of bushbuck seen in mtenszve smdy area, expressed as the
aumber of hushbuck seen E

"

Monts 1 ADULT ADULY UNCLASSIF(ED - mvmu,n I| - TOTAL

_Table'z.ll-: Age classes of bushbuck seen along the tiver, expressed asa nu'nber of
_ : bushbuck seen : S8
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‘2.6 DISCUSSION

s

eushbuek ahun_dm in 1994

Fer the duration of my study (July 1991 to Nuvember 1991) there were no mgmﬂcant

B changes in the mean monthly number of bushbuck seen durmg rord counts. Little rain
- hag fallen by November altheugh there was a flugh of growth in the vegetation and a

reductien in the lateral wmbuhty Child (1968) found that bushbuck mmbers seen in the
GSA pealged in Nevember 19651 and again in Oehober 1966, Simpson (1974) reperbed

. a peak in nmnbers in September 1969 and in July 1970, but no s1gmficance can le
- 'attached to the tecorded vanabﬂlty Co

~ The 15 known individuals - represeMed the populatxon esuruate fpr | the number of

bushbuck in the ISA. The home range of the known adult bushbuck varied from 13.t0

30 hectares. | Aleng the Mweya pemnsula, Uganda, the home ranges varied from 6. 3 ha

- for females to 35.2 ha for males (Waser 1975). Iii Nairobi Natiopal Park, Kenys, -
| bushbuck hnme ranges varied from 2.5 ha for adult females to 20 ha for sub-adult males

Waser (1975) and Allsopp (1978) report that male bushbugk have larger home ranges .

than females In the southern Cape. Odendaal & Bigalke (1980) fotind that the horne_

range varied from. 38 ha to 166 ha, During this study however t;aere was no significant -+ .
" dﬂferenee in the male and. fema.e home ranges, whmh was probably a result of the small
--san'iple size. The estimate Of the home range size was taken from daytxme sightings and -

therefore probably represented a mmnnum eshmate smce bushbuck may have moved -

further aﬁeld dunng the night.

' Resuits from the river cansuses showed that the bushbuck wene seen more frequenﬂy in
the riparian fringe weodland east of Kalwizi compared to the weat, River censuses

 indicated that there was some movement away from the riparian i'nnge woodland
" adjoining the river in November., This agrees with brevious reports by Chﬁd (1968) and

Sirnpson (1974) where bushbuck rmoved away from the Chobe river once the raing had

: started and therd had been a ﬂush of growth in the &.d}ément vegetaﬁon In Vlctorla

Lo
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' -Falls Nauonal Park Ztmbabwe, Thompsnﬂ (1970) found a oorrefntmn betweén tiie

Zed
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X

: mstance of the bushbuck from the river and the. rainfall, Bushbuck were r@ported o |

& B

. The rési_llté canfirmed that bushbuck numbers 4d declined along the Chobe river front

since 1969/1970. In thé intensive study area densities had declined to somewhere between
'_24% and 3% {(about 34%) of the ‘1960/1970 densities. The decline in bushbuck
' _humbars was more severe outside the ISA ‘In the section of the GSA Whlch excluded '
- the ISA, numbas had dropped to anly 2% of the fo:nner levels
:Results 'from the ziver counis in the 15 indicatéd that fhé'eitent of the décline in the
- - ripatlan fringe woodland was not.as severe as that estimated from road censuses. The o
' dechine overq;be 21 years had been to about 62% (somewhere between 43% and 80%) B

of the 1969/ 19'70 leve.l The higher edunt indidos reoerded ﬁ'om the rivef oensuses was

due to samphng in a favoured vegelzﬂon type. Simpson (1974) reportad high btrshbuck N

- numbors in the ripaﬂan forest fnnge. Waser (1975) found high bush’)uek dansiues of 26

km*in the Cappaﬂs :amentosa thickets slong the Mweya peninsula, Uganda. In the e
Sengwa and Lutope valleys, Zimbabwe, Jacabsen fs.g.drts lugh bushbuck densantie& of 66 - .

N Is:m'2 in the Acacia tamz‘:s i‘.’:‘rema ﬂawscens woodland L o

!.._ T
: J" s Y s

- The extent of the daclme was severe in the ¢ sectlon of the GSA which excluded the ISA,

'whxch suggests that very little sujtable habitat for the bushbuck persmted The awas in"

the GSA where bushbuck were observed included an area around H1p1m Pools, park © . -

headquarters, the ama ﬁround Serondella ca‘:.gk mte and the area around Kabuiabula am:l _

along Ihaha toop where riparian fringe or thwkets extended close to the nver. Snmpsm -
(1974) did nut give any detailed locations of bushtio.c;c in the GSA st I could notcompare

= the 1969/1970 and 1991 bushbuck distribution,

oo

h move away from the Sengwa and Lumpe nvexs, Zmﬁmbwe durin" the rains (Jacobsen o -

&

‘(..*-



R appears from the results that thera were areas (pockets) where bushbuck suli pemsted
- interspersed by secttons ‘which were devoid of bnshbuck Bushbuck sull perswted in
; favourable araas (such as the mtenswe study area) bnt at Iower levels than 21 yem ago "

a2 woulu seem that i m areas where fhe declme has been most severe the pockets whers N
dushbuck persisied were spatially tsnlafcd ‘The grater decline in the western section of

\\_\ .

_\_/

the GSA could also be: attributed to poachmg activities in that. reglon combmed w1th

- vegetation change. _ bescn (1990) reports that "game alongc,ﬂge western river frontage
B is scarce and sklttlsh as a result of poaching in that area"

 Population sﬁtruffurﬁ

P ‘.\- . . . . - Ny . . U s

" predators The flush of growth i the vegetation would also ensure that lactating mothers

. would have a nutritious: supply of mxh: for their young The bregdmg SuCCess does not' -
- appear ;0 have been affected by the px\ecedmb drought. " The hlgher pmporuon of
juveniles in October and November sugge“ats that there was-a healthy racruitment to the _'
_populatlon in the ISA. '

]

“The results in tlle mtenswe study area mdtcated a differential adult sex ratio favounng S
-i‘emal&g, as is typlcal of other bushbuck popu]atwns (Clnid 1968 Thompson 1972;
Simpson 1974; Waser 1975; Allen-Rowlandson 1986). Juveniles were seen more ~

- frequently in Qctober and Noverber. Newly born lambs were observed in August,

', “October and November, which suggests that although bushbuck gave birth throughout. the |

- year there was a peakat the start of the wet season | This agrees with Simpson’s (1974)' o
resulis where he Yeported "juveniles 1o be seen ‘1\'\‘01'3 frequently once the rmrs had
- start . At this time the latéral cover would be greater; cencm!mg the juvmﬁes from L



 CONCLUSIONS

Bushbuck nutibers along the Chobe rives front wm ';"‘_wsmlly lower in 1991 than in o

- 1969/1970. Road ceasuses and the visibility profiic meﬁiud gave a bushbuck density in
the ISA of betwem 8.1 and 11.3 bushbuck per km?. There was spaual vanatzon in the
extent hf the bushbuck decline along the river front, The results confirmed that along

© the river front between Kasane and Ngoma, there were stlll packets where bushbuck” '

pemsted but a iower levels than in 1969!’70

\_“'

Areas 'ar\éu _ ( the Chobe Game Lodge, Seronde!la camp site. and Park headquarters

appeared w have higher numbe.rs of bushbuck than other areas along the river frontarp

" There was an incréase in the number of juveniles seen at the start of the rain'in the ISA,

_whmh indicabed that in those areas where bushbuck pemsted there was a healthy
| 'recrultmantmthe pnpulatmn S

_'l".‘he river < s show that' bushbutk made less use of tl'.ile npanan fringe woodland in
: November than during the previous four months. At this time of the year there was a~ -
notzceable flush of growth in the vegetation adjacent to the npanan fnnge, Wﬁch\would -

'_ ensure an abundant supply of foud and lateral cover for hushbuck“"
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CHAPTER3

o 3-.. RELATION BETWEEN THE VEGETATION CHANGE AND THE

'STATUS OF THE BUSHBUCK ALONG THE CHOBE RIVER
31 INTRODUCTION

- Along the Chobe river the high elephant numbers in the dry season months h;we

‘resulted i in heavy utilisation of the riparian apd riverine vegeta‘uon (Child 1968;

o Slmpmn 1974; Sommerlatte 1976 Moroka 1“\?84 Melton 1985) Child (1968)
reported a thin riparian fringe whlch did not é§oeed 70 mezres and varied from closed

canopy o scattered evergmens The Kalahari sandveld was described as "dense

junglé*"by Selous (1881; cited in Child 1968) and mu%r by Child (1968), where the *

' vmblhty was limited to a few metres.. Further back fﬂom the river the vegetation was o

more open along the face of the sancl ndge (Child 1968)..
. n.)

The op&nitig up of the wgetation along the ‘Chobe nver has been attributed to the
~ increasing nunbers of elephiant (Child 1968; Simpson 1974; Sommeratte 1976 and ~
~ Moroka 1985), Canopy cover in the Chobe river front Acac:a woodland decimed at a
rate of 4% per year between 1973 and 1983 (Sommerlatte 1976, Moroka 1985) In
' the riverine woodland the rate of catopy Ioss was 3.5% per yeer from 1962 to 1973 |
-~ aid only 0.4% per year from 1973 to 1985 (Parry 1989). Pamry (1989) stited that -
| there were some vegetation sites in Chobe National Park where canopy cover in the 2
riverine woodland actually increased from 1973 m 1985. . The survey proposed that
this was a result of an increase in trees which were not adversely affected by elephant
(terrmed "Elephﬂhc trees" by Parry 1989). If elephillic tree species can mcrea.se in
' the presence of the high elephant densities them “ifficient c.mopy cover: may develop
‘o prevent the declme in animal species whwh requu-e denser canopy cover hke the

' bushbuck (Parry 1989) - o o

M



: The ain of the work reporbed in this chapter was 10 assess how the bushbuck
'p@pulatmn will fare given the vegetahon changes that have uccurred due to tha |
elrphant. The ol( kctwes were: |

o

@® o determﬁ:e the current composition of the vegetauon types

(i) . to assess the changes in the vegelation since 1969- 1870;
@) to determine the habitat preference of the bushbuck; |

(iv) : o 'examine the site preférer.:‘es of ﬁushbuck for different acﬁvities_.

It is important to view thc envuonment from the ammal’s perspecuve What may
look like a different habitat (vagetat:on type) fo the researcher (or manager) ma,y be
 equivalent in terms of features of importance to the study animal. Previous studies on
| .bushbuck have exammed vegetation factors in relanon to the different haﬁitats

' (Smapson 1974) but have not looked specifically at the site (w1thm each hab1tat) -
occtlpxed by the amma! to determme what factors are duecﬂy important to it. Wlthan
the |:lifferent vegetaﬁon types, bushbuck appear 10 occupy small sites. (or pocke.ts) and
leavr- others unoocupled I Jooked at the vegetahun factors within these sites and in

' comspondmg adjacent sites (where bushbuck were not observed) to deterrmne which
factda's made one more attractive than the other,

32 METHODS

. : ) : 43 S

3.2.1L Cm-rent compnsition of vegetation typm
In the Intenswe study area’ (ISA) thers wem 6 vegetation types, namely riparian, fnnge
g woodl.and C'mmu-(:'apparzs ghrubland, Combremm—Baphm shrubland, Acacia
'woodland Cambremm—chhms:achys thicket and a nuxed ecotone complex which was
:conﬁned to the. Kalxx-‘s\z.z dramage line.

oA
X
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' _Ten 50 m by 2 m belt transects were sampled in Deoember in each of the vegetauon '

’qrpes in the mtenswe study area. Addmonolly four belt transects were sampled. -

- They extended from the nver edge nght through the mtenswe study area (ISAyona =
- north»south bearmg 0 the Kasane—Serondella road, {»(rhxch formed the southern llmit of o
. the ISA, The pOSlthll of these four transects 1s shown in figure 2,2. (Chapter 2).-

They encompassed the whole spectrum or vegetauon types through the 1SA from the "

/. gof the slofr. yidown to the tiver,. Forty-five: further transects were sampled in the

r:panan fringe woodland along the: river front between Croeodﬂe Istand and Rhino

Pens, to deﬁernune whether there was any dlfference in the npanan fnnge woodland _ B
: ea.,.t and west of Kalwm valley. - . ' .

- 3.;{,1.;1 'PLocatum of tmécrs_ in each ;iegetatioti_m'e -

| "The transects in each vegelahcn types (apart fnom the npanan fnnge trausects) wene :
Iocated by walking 50 paces from the road along the north-south (0°) eompass beanng--

 tom position P1. ;Erom this position four belt transects (50 X 2 m) were delimited at

" 90°to each other, The next position (F2) was lacated 50 paces (metzes) from Pi (e

at the end 'of ‘dne of the I:ransects) At P2, an aodxhonal 3 belt transects were located

a8t 90° fo each other, The foilowmg position. P3 was located 50 paces- ﬁom P2.. At
- this pemtlon (PS) 3 belttraosects werelocaﬁedatQO” to each othef, Thenpanan
-~ fringe woodland cons;sted of a thin fnnge which did not exoeed 70 metres S0. the

above method of locatmg transects was not poqszble The 10 belt transects in the

ﬁparian frmge vegetation type were therefore Jocated pora]lel to each other at 50m
“intervals. Each followed the north-south compass bearing from the river. |

46
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| 32.12 x Logdtiou'bj_‘- Mects_ along the -ﬁi?ef'fionf?!ge :

"The 45 bl transects along the river frontage were sampled every 50 m. The first -

. tramsect was Jocated in the western end of the ISA, The mark for this point wasa
- miss-shaped. Ficus Sycamorus tree. Eadn aubsequent transect was locabed by wa]kmg

50 paces (50 m) along the river edge. Each paralle} transect toﬂowed the north—soum

compass hearmg Tha Iength of the transects was determined by the width of the

~ riparian frmge The transect started at the river. adge and extended i *he top of the :__ c
sIoge, from here the next woody Species aiong the fransect determmed the ﬁermmatmn

3213 Lacaﬁan qf the four belt transects from tke rwers edze o the
E somhem limit of the intensive study area

]

) Each oi" tm four belt transects wa$ posmoned in approx.tmaiacly the same area where :
" Simpson (1974) located His four belt transects. Replicatzon was impossible since his

~ transects were Bot marked permanently I located the four transects from the -

. approximate pos:.tibns hie marked ona map of the ISA. For my study the positions of

- the four belt transects were located 1tsmg permancnt tnarkers, or the dxstance along

 the road from a standardlsed startmg point (SSP), or both.. The SSP was chosen as,
the "NO ENTRY PRIV&’I‘E RQAD" sign at Chobe Game Ludgb The locations of
the four transects are shown in ﬁgure 2 2 {See. Chapter 2). ‘The details of the locatlon
of each transect dre gwen m Appendix B, Sta:ung from the eastem boundary af the
ISA they comptised

S

@ Transsot1- Ctocodiiglsland transect,

@) - f’I‘ransbct_Z-Na,nkangaLuop tranéect, SRR o y

(i) Teansect 3 - Bushbuck drive transect,
© (iv) Transect 4 - Rhino Pens transect,
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3214 Measurement of the structural features of the vegettion

 As each belt transect was walked, two metre-long sticks were held parallel to the

.. ground at waist height (1 métre), exbending’ on either side of my. body. For éach "

woody plant species that the sticks came mm contact w1th the followmg measurements '

: were recorded: _ |

) N Xco-ordmate (where the numb( Tof paces along the 0° bearing -
R _represented the X axisy; s o ""-?;;1\'
()  woody plant spemes o T “?\{;-._ -
(i) - .stem number maasured at ground level B B
v ..he:ghtofplant ' ' . -

_ 3.2,2‘_ Végetation cllange since 1969-1970 o

| In 1969 1970 Snnpson evalnated the structure and composmon of the dszercnt _
' vegetation types. He sampled 2 total of 79 ten foo square (3.05 m?) quadrats over all

- the vegetation types in the mtensive study area in December 1970. In addition he

| sampled four belt transects (1,82 m wide) thmugh the intensive study area along 4

: -north—%uth bearmg in approxlmatcly the same positions where I sampled mine, The

_ vegetatwn change since Sxmpson §.(1974). study was detenmned ona presence— |
- ~absence basis by companng the species composition recorded aJong the transscts in .
1969-1970 with the 1991° spemes campomuon R . "

323 thitat preference of bushbuck

~ The vegetation types iﬁ'tﬁe ISA were cléssiﬁed according to their woody spéci.es

* composition and their physiognomy (Simpson 1974, Somerlatte 1976). The locations

. of bushbuck within each vegetatlon typa in the ISA were recorded durmg road cotints.

- The monthly dxstnbutxon of bushbuck was calealated for each vegeWhm type in the
ISA Tlus was expressed as-a percentage of the monthly tuta]s in all the vegetanon

- typ‘es.’ _

&
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- The vegetatmn type in which the bushbuck was first seen (1 e. beforn 1t moved awayj
was recorded ’I‘he boundanes of each vegetatltm types along the road were marlw:l
on & map, then the 1ength of road which each encompassed was measured using the
__odometar Thq areas of gach vegetation type sampled were determmed using’ the :
: effecﬁve vmblhty strip widths and the distance along the road each vegetation typf.'. o

covered,  The method I used to estimate the effective smp width was an adaptatic~. i

5y

- of the mean visibility method (Hahn 1949; Hirst 1969). An orange and white L
:-'\:hequered board of bushbuck dimensions (0.8 by 1 m) was used to represent a
lmshbuck. The board was divided into twenty, 20om X 20 ¢ sqyares (See - . oo
| ﬂ\ppendlx A} Instead of mere!y measunng the dzs:ance at which an"object fq L

--(hsappeared from view perpendlcular to the zb:;d, I mwsured the dlstance from four

tions around a-mid point at which no squares on the board were fully v131b1e

ieve 'v'e strilﬁ width was estinated as the meari of these -'four;vélues. _"I'he tnean:

. effecuve strip width was estlmﬂted for all-the vegetauon types in the ISA, |

324 Vegetahon facturs associated with preference sites mthin the )
| o Vegetatmn typus L e .

Prevmusly Szmpson (19’74) exatiuned vegemuon factors su;‘h as, prnmmlty to water,
‘canopy oover, Jateral visibility and hexght of the vegetauon in the differert habitats, -
For the puxposes of my “study 1 declded it. was: more, informative to exammr: the Rt
; structural vegetanon features at the sues where bushbuék were observad t‘unng the o
road and nvei\ counts (“presence“ sites), Itis the immediate mlrroundmgs that are of

- direct concem\o the hushhuck. Addmonally by Iookmg at the same vegetauon
 vasiables in adjucent sifes (which I termed “absesice” sites for convenience) I hoped to
determine whit featnres of the vegetatmn mﬂuencecf bushhuck to choose a parttcular -
_mteandnottheutherona - | - R |
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) _The vegetatmn factors thought to influence the dayttme présence or ahsence of
: bushbuck weie chosen subjectively by wrtne of” their relatwmmp to speclﬂc wtal

functions such as feedmg, thermoregtuatiun aud predator avoidance. The-

N measurement of the vegetat:on factors was undertaken daily between 10:00 hours and
. 15:00 hours, between the times of the road and river counts and as close to the time.
- of bushbuck observatmn as possﬂ)le ‘The sites where each bushbuck was observed

during the road and river counts were carefuily defined at the time of observation (as
outlined in Chapter 2) for tbe purpose of th:s subsequent vegetatton sampling. A
standard sife size of 5 m radius around the posxtwn of the bushbuck was used for

measunng the vegetatmn factors assoc:ated with its presenoe (Ferrar & Walker 19?4)

presenoe" su'e para]lel to the river. A coin was tossed at cach presench" site to
detenmne whether the oorrespondmg "absence" site was to be located east or west nf

_the “presence” site. Thls reduced the possibility of any ‘bias resultmg from the "
researcher choosmg in which direction to Jocate the "absence” site. - A correspondmg .
5 m radius quadrat was used to measure the same vegetatmn factors within the

"absence" snes.

Qo

. 'To determine what--structuré! aspects of the vegetation were important to the _
bushbuck, the foliowmg vegetation variables were esumated at each "presence” and |
'_ correspondmg "absence“ site, It was decided that visual estimation was adequate for

the needs of this study since the bushbuck themselves would have chosen the sites on

- their v1sual features

3241 Cmpy cover

: An § pomt scale (Anderson & Walker 1974) was used to estimate the degree of

treefshrub canopy cover assoclated w:th each site. The estimate was taken by

50

N
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_' . The correSpondmg “absence" sltes were locaiaed adjacent to the "presenoe sutes 'I'he h
. "absence" site wag located by wal!mg 20 paces along. from the centre of the



”standmg at the exact location whera the bushbuck was observed and lookmg duectly
upwards t0 esttmate the canopy coverage (e.g. when the bush‘buck was séen unde;r a
shrub Capparis tomentosa, the canopy cover Was, taken as 100 %). Tree and shrub _
 canopy cover wete not dnstmgmshed as it was the ovarall shadmg effect that was P
_bemg determmed for each piot |

3.2.4.2_ - Laten’z’l visib__iﬁty or scméuing qitfgct qf ﬂw vegetaﬂo;_:

- 'The lateral wszb:!ity of the vegetanon was estimated usmg a modlfied verswn of the
board technique (Wight 1983). A lateral visibility index was estimated for each plot
as d dlscussed in Appendix . A The board of approxxma& bushbuck dimenmons wis
' 'pomtxoned at the site where the bushbuck was observed and rec:ordlngs were taken at
10 m distance looking back towards the board, As it was the screening effect of the "
 vegetation that was being determined with regard to visibility for any potential |
predator the number of squares visible at 10 m was: measureﬂ from predator eye level “
(approxlmabely 0.60.m, tlns was ach1eved by kneelmg down)
The l'hterél' visibility index ranged from'O_to 80 which corresponds- to tﬁe total rumber
_ of squares visible from four angles at 10 m distance from the board, A high index =
 (80) indicates that the screening effect of the vegetation was low and lateral vmblhty
- was hlgh In contrast a low index valua (0) implies that the screenmg effect of the
vegetauon was hzgh, and lateral visibility was 1m= A

3243 Amciaz'fon wih woody apecies :
 The different woody plant spec;es within the 5 m radius ptots were. reoorded This

was undertaken to determine whether bushbuck wete associated with any parﬂcu}ar
woody plant specles - '
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33 DATAANALYSS
331 Vegetation composition

3300 Vegetation types

The mean height and mean number of stems were estimated for each different

- vegetauon type. The Mann W’mtney U test was used t0 determme whether there was -
any s:gmﬁcant difference i in the helght and numher of stems reoorded in each transect_' '
between each vegelanon type.: ' ' '

. The denmty (woody plants over 1 min height per | hectate ) was estunated for each
 different vegetation type. Addxuunally the denmty of each woody species was -
ax estimated w1thm eaCh vegetatlon type :

3.3.1.2 'Vegetaﬂm tfqnséct;s' dlbngl the river front

Bushbuck were mofe frequently sesn in the section of the riparian fringe woodland
 east of Kalwizi during the river censuses (Chapter 2). The transects in the riparian -
fringe woodland were divided into those transects cast and west of Kalwizi drainage -
(Transect number 28). Any differences in the species composition and diversity wele
examined hetwean ﬂ]g east and west tr_anse_cts- on a presence absence basis.

3313 Transects axteudingfmm the river to the sautkem baundmy oftke
' mtenswe study area
‘The density of woody plants grezter than 1 m in height (wtal plants per ha) was
" determined along each of the four transets. Ad-itionally the densxty of the 10 most
common species in the intensive study area was estimated from the four trausects,
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332  Vegetation Mnge since fi969-1[§(0 e

- Th.e species composmon (as determmed frem the four transects which encompassed
the whole spectrum of vegetation types) i in the ISA for 1969-1970 and 199; was

_ cnmpared on a presence absence’ basis, Addmonally the order of species abundance

 from the four belt transects in 1969!1970 was compared tao the 1991 order of spemas |

_'abundance. o

333 Habitat preference

 The habitat preference ratios (HPR’S) were determined by taking into account the
different strip widths between the dry months (Jnly to Qotober) and Nuvember when
'there had been a flush of growth in the vegetation. From these data the ratlo of

" habitat utilisation to habitat avaﬂabihty was calculated for each month follomng the .

o formula used by Petrides (1975) where:

. Habitat

Profererice = UA"
Ratio .
~ where Yy = ".Utzhsatlon = Uhfﬁt _

. Uh =  Number of observations in specific habitat, |
s U = ‘Total nmnber of observation$ in all habxtats.

A= vy J= Awar
CAh = Atea of speciﬁc habitat.,. o
At = .'Total area of all _habxtats. o -

A loganthmtc transformatlon of the habltat preference ratms was perfonned (Owen-

_ Smith & Cooper 1987). Thosa vegetation types with pomtive values were considered
- preferred vegetation types whereas negatwe values mdxcated avouiance of the

| vegelnuon type. . |
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' 'Adclmd.m ly the Neu method was used mvolvmg the performance ofa chl»squa.re
_ _nverall geodness of fit test plus ealculation of Bogerrom eenﬁdence limits for eech

component (Nen &t al 19’?4) Thomas a.q;l Taylor &990) state that the Chi Square

_ . geedness of fit-test :s the most eemmenly used stat:stxcal method for eompanng
| '%si’iurce use and availability. ‘The Bonferrom Z statistic creates confidence mtervals
- (or 95% famﬂy confidence coeffic:ents) avound the ob&erved values (Append:x 0.
| __By comparing the observed and expected values and the famﬂy conﬁdenee .
" . coefﬁcients, it was’ venﬁed whether obgervations aet:urred more than, Tess thart or as

£

expected w1thm the vegetation types relative to ‘their available areas, If the expecbed

N 'p*oportien lies outside the 95 % conﬁdenc:e intervals, there was a mgmﬁcant
' d:ﬁerence between the observed and expected number of bushbuck

. o .-

: __:____’I‘he pmcedures of data collecnen must be sugh that ammals that are ﬁtudned havé 7 o
_ -'access to and opportumty to be observed in. the varlous vegetahon t}‘}Lw (Byers & o
'- Steinihorst 1984). The Neu method assumes that-each observation is independerd of _‘
| . every other ebserva;jqn (Aldredge & Ratti 1930). Bushbuck are not lierd animals and
‘were. seen alone or-as a mother with her young lumb on most occasions. The data,
_Were maiyzed usmg the number of sightings (i.e. mother + young =] mghtmg),

rather than- the number of bushbuck observed

SlmPSOH (19‘?4) reported habitat preferences by hushbuck in h:s mtenswe study area o B
. and raaked the habitats in order of prefe:ence. 1 compared his relative rankmg in e
_1969/70 with that determined in the present study . SR
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© 3.3.5 Bushbuck astisity 4t pmferem sites and the vegetatmn factors asso

e '3.3.4 Vegetation i.‘actors associated thh preferenee sma wﬁhm ﬂw dszem'_ \
P

3.4.1 Cﬁrx-enta-composition of .-vegetation_ -

:‘,5. .

vegetatmntypw T S

sxgmﬁcant dlft‘eren::e between the "presence a:‘td "absence" sites for each of the \
vegetahon factors recorded o f[ ;
I3

with ﬂwse sites

o For each of the sites ‘where bushhuck actiVitles (feedmg, restxng and walkm g) w E/, o
'recorded the vegetation factors were exa:mned. ] _ [ n

34 RESULTS - - -

h

3411 V_egetétién types -

The physiognomic characteristics of i:he 5 vegetaiﬁon .types" are shown in Table 3.1.

The riparian fringe woodland had the highest mean vegetation helght and richest

| _- specles composition compared to the other vegeiatmr types. In 1969/70 Slmpson

| vegetanon helght in the different \aegetauon types was loww’in 1991 than in 1969/70

(1974) reported that the mean vegetanon height in the npanan forest fmge was 7.4

m, but no confideriee limits were given, It would appear that in general the mean

(Table 3. 1)

F
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. C;'o:on-c‘apparib shribland had a relatively ﬁdor specles 'cnmpoéiﬁbn Immﬁﬂi'eﬂ tothe
 other vegetatmn types This vegetauon type wag’ dommated by Croton. megalobmys,-" '_ -

3 C‘apparzs rmnemgm and Combp"um mosmmbicemc (Table 3 2). The Capparis

¢ fomentosa was mdespread and appeared to scramble ovey dead plants. An area B

- around the old dip tank in the western end of the ISA was dommabed by
- D;chmstachy& cineren thickets m 1969/ 1970, In 1991 the area was donnnated by
. Cappans ;omemosa clumps that had engulfed the Dxckvm:achys cmerea thlckets

.f*-"~<- :

~ Croton megalabonys was the mﬁst comion specles m the Aca&za woodland and

s f.‘.’roton—Cappans shrubland The Acacza woodland Wgs characterised by a few Acacm
nigrescens, Acacia, erioloba and Bemhezma drscolor trees, somc with ring barkmg o

o clamage evident (Table 3.2). Dead Acacw rortzk.s, Acacia erzoloba and Bemhemia
_ d:smlar were. qgattered thmugh thxs vegetatlon type '

q.

S .The specms of ,greatest hmght were not present in enough numbers to mfluence tlle o

| 0"31'311 helght of the vegetation in any of the vegetaﬁon types. Jn general the

a vegetatlon types appeared to be quite ﬂucxet—like in nature. In the Cmton—Cappaﬁs

~ shrubland and the Acacm woodland the presence of multlshemmad species such as
a Cepparis tomermm Secunnega virosa, Canthium ﬁungula and Dichrmrachys cinma
contributed to the thicket-like nature of the vegetauon In the Combmm-Bapkm a

- shrubiand and Combremm-mchmszachys thicket the high plant clensny contributed to

. the tlucketmhke nature of tlwse vegeta‘aon types

56



Fd

L

r&‘ ) an

Table 3 1 Phymognoimc vegetatmn‘feattires recorded for 5 vegetauon types in the _; _
mtcnswestudyama e T _

“TOTAL NUMBER.OF SRR IR TP AR L
|| ooy seecs o | s | e B AR PR
}SAf'f227 '12'_*L$fQ.FLE;,-:

@D Ay - 09 | @0 | 09

ot 1991 -.
- VAGBTATION
.. HEIGHT

wan (dy I

. 1069770
VEQETATIGN -
Hmﬂm'm L

H NUMEROFSIM
© WER PLANT
(sd)

TOTAL NUMHER OF
WOODY PLANTS

DRNSITY

mf.'jn,b 'zq Jj¢6: g9

32 | 44 | 30 | 44 | a0 ]
@y | 63 | an | @n | 69 |
EREBEIECEEES

£

uoos



'Tabl'e_ 3.2: Demsxty (plants perhectate) calculated for the 11 mmt common plant specIes recorded in the 5 vegetanon types, whxch '
| :j"=-coveredanareaofIlOZm’mthemrenswasmdyarea ) |

VEGETATION 'I'YPES lN TI-]E mmnsww STUDY AREA '

wmgmuomw

MPHHMS&HENSIS

' CROTON MEGALOBOTRYS
COMBRETUM FLAEAGNOIDES
chmosmaﬂs CHVEREA

MARZE{MIA ACUMWATA

H ' G{PPARIS TOMENTOSA -

STRYCHNOS POTATORUM -

SECURINEGA VIROSA

. / FRIESODIELSIA OBOVATA 0 | - o e | & S

E |

__ OTHER SPECIES . 32 | s - 255 . | 295 | .. 710
2150 . | 0 2080 | a0 | 2160 | 2850

WOODY PLANT DENSITY
" (plants per ha)

i
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" 3412 Vegetation transects along the river front .

W
g

o Seventeen txansects were sampled east of Kalwm Vaﬁcy and 27 transects were

. sampled west of it in the ripanan frmge woodlanh The vegetaﬂon in the transects ,
east of KalWIZl was SLgmﬁcanﬂy taller than those to the west (Mann Whitney U =
| 324.5,p< 0.05) (Table 3.3). No significant difference was evident for the numbef g
. 'Ofstemsperplant(MannWlumeyU“‘lMp>005) S

.’;Q\ B )

S and Dwspyros mespill(fbmw In the. more open areas west of Kalmz: a few rehc

. Well as snme dead Acacm spp

trees’ remamed ('Ihchelm emetica, Lancacarpus caparsa and Croton megatubotzyf) as

A

59

The npanan fringe sztuated east of Kalmz:l valley had more tall trees Whlch fcrmed Q. =
closed canopy wmpared to the npanan fringe west of Kalmz: The area of the |
'"n;?nan frmge east of Kalwm was mostly on the steep. slope of the hxgh ﬂood hne |
T The,h'ee spemes 1dent1ﬁed alang the steeper slopes mcluded Acacza mgrescens, S
Trichilic emema, Garcinia Imngsronei, Croton megalobotzys, &tychnos pa:aromn



T

) T‘ai:ie 3;3: : Woady vegetatxon factors recorded in transects sa:npled east and west
| - ofKalwxzivaﬂeymthenpanaaﬁmgewoodland Flguwsrepresent
" the mean value, standard deviaﬁon in brackets .

- o TRANSECTS WEST OF mmsmsror _

'3,4,1_{{7 Tmnsects extendingﬁum the rivers edge to the soutkem Imut of the
inten,s-ive study area '

In 199i ﬂm mean vegetatlon height from the four transects was 1.6 m (£ 0 07)
Snnpson 8 (1974) resulty from the four transects in 1969f70 showed that Lhe mean _
| vegetation helght in the intensive study area wds 2. 8 m. (no confidence timits wem _ o
. glven;) The vegetation m the ISA apuears to be lower in. 1991 oompared to 1970
(Tab1634) S o - o

e



Table 341

Physmgnonuc vegetatlon features of the woody plants measured along
‘the 4 belt transects extendmg mfough th° Innensive study ared.

e ___' .

ACUMINATA -

,.:_ iy

FRANGULA

. .. 127.

181

CAPPARIS

38

ra

288

10

| 145

113

1651

61_,'
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3.42 Vegetation change since 1969-1870

' The species vecorded along 4 beit transects through the ISA were. ran]md in order of .
- their abundance. Ali the C'ombretum PP mcludmg Cambrezwn massamb:cen.se and :
} Cambrenm elaeagnoide.r were Iumped into the Combretum spp classnﬁca‘wn This |
~ was also done by Simpson (1974) for tie 4 belt traneects which traversed the ISA #h .
1970 {Table 3.5) In 1969/1970 Baphm massa;ens;s was the most abondant woody
 species.- Tn 1991 the Combmaan spp. were the most abufidant Bpecies, Combretum .
B mossambxcense was fhe most abundant species recorded in 1991, Croton .
. .mega!abonys, which was the fourth most abundant sgascl.,s in 1991 ‘was only mnked' B

10“‘ in 1970, In 1991 Capparis tomentosa, Markluzf,.ia acuminata and Stryclmos

g patatomm were arfiongst the 10 most abundant specx,es They were not mentioned by
 Simpson amongst the 15 most abundant species recek'ded in 1970, Tn 1991 Bauhmza
" macrantsa, Commipkom pyacanthozdes Ximenia americina, Rhus tenuinerv@' and

Ziziphus mucronata recorded by_.Smpson_(iQ’M) were not recorded (Fable 3,5).

o

__ “The habitat preference ratles (HPR) :ndlcate that npanan frmge vegetatmn ranked
| hlghest Cmron—Cappam shrubland way the next preferred, followed by Combretum- =
' -Baphm shrubland.. Thg, Combretzm«mchmstachys thickets, Acac:a woodland and the

mixed ecotone complex appeared to be avmded by the bushbuck (Table 3. 6). Dtrrmg

~ the dry months of July to September the rlparian fnnge and C?'o:on—Cappam :
. :shrubland were eenmstenﬂy preferred vegetation types. Prom Sepbember to -

November Cmnbmmm—ﬂquhm shrubland was favoured, In November Combretuni-

. Baphia shrubland had the highest HPR vaihe and the nparlan frmge was placed _
| secendmthepreferenceranhng s P a

@

S
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" Table3,5: Abundance ranking of the 15 most common woody species recorded
"~ along 4 belt transects in the intensive study area for 1969/70 and 1991

19

ek

§9/70 SIMPSONS STUDY |

BAURINIA MACRANTRA

| commeprORs PracANTHODES § - -

| COMBRETUM MOSAMBICENSE

ol lalalu|s]w o

" CROTON MEGALOBOTRYS

| SHCURINEGA VIROSA

| COMBRETUM ELARAGNOIDES

RHUS TENUINERVIS

| ACACIA NIGRESCENS

| ZIRIPHUS MUCRONATA

MARRAMIA ACUMINATA

G ﬁ

CAPPARIS TOMENTOSA

STRYCHNOS PUTATORUM

GUIBOURTIA COLEOSPERIA

12

o jo o

3

===mm=m= : = e _ ] . :




Table 3.6:

:‘_

pr—

[13

"HABITAT PREFERENCE RATIOS

Habltat preferenee ratios of hushhuckan the mtensxvc study area, expressed on i Ioganthuuc scale Total bushbuck snghtmgs R

0.83 * (7)

034 (9)'2'

. SHRUBLAND

010 @)

.. ACACIA

© WOODLANG. °

059 @)

:  DICHROSTACHYS ]

024 @ |

fT*m(O)_

0.78 * (12)

0.41 (20)

049 ()

1 03 @

0.52_ (1)

000 © |

0.65 * (D

544 (IT)

0l ® |

0.7 ()

042 (1 |

" 0.00 @

0.48 * (5)

004 (6

033 (17)

037 @

o1 @ |

L 0.00 ©

021 @

0.20 *(14)

0.1 (13)

044 (1)

0.16 (1)

0.6 (B4 |

026 (56

0.08 (46)

039 (36)

034 (6)

. 0.53(1)

x indacatestha vagemhon type that is top of the order ofpteferenc_efof the month.



Table 3.7: Relative sightings of bushbuck in 6 vegetation types over the 5 month study period.

VEGETATIONTYPE - e

e 1.50

—

0.044°

~ PROPORTION OF
- akEa

NUMBER OF
SIGHTINGS

34

" o VALDE

86.2

95% FAMILY CONFIDENCE

out<p<oze ]

CROTON-CAPPARIS
SHRUBLAND

5.85

0172

- 56

0211 <p< 0.404 |

. COMBRETIRA-BAPHIA
SHRUBLARD

7.10

i

0.208

46

2.1

0.171 <p=< 0.343

| ACACIA
_ WOODLAND

a6

0488

36

302

1 0122 <p= 0.280 |

COMBRETURM-
'DICHROSTACHYS
- THECKET

. 2.50

0.073

38

0.003<p< 0.070 |

MIXED _

- 0.50

0,015

'_51.1 -

-0.009 <p=< 0.020

. TOTALS/
e

E 34.10

1000

144

OF =144 df = 5, P < 0.001)



- _' The Cmas-squared goodness of fit test confirmed that bushhqck generally favoured
o  riparian fringe woodland and Craton*Cappaﬁ.s‘ shrubland, whereas the Acacia

wnodland and the mlxed ecotone were avexded (Table 3 7)

Malyms of the menthly data shewed that in July the npanan frmge was the \
significantly preferred vegetatlon type. In August Cmton-Capparis shrubland also

o became sxgmficantly preferred by the bushbuck, while Acacia woed.land was

significantly avoided in this month. In September Croton-Capparis shrublahﬂ was the

only . signiﬁcantly preferred vegetauon type. In Oc:t?ber Combretwn~8aph:a shrubland
was thie only sxgmﬁcanﬂy preferred vegetation tvne, By November there was no

- sigmﬁeam_. vegetatiqn type preference exhibited by the b_ushb_uck_ {Table 3.8},

Table 3.8:

.

Monthly habnat preferences expressed as pemtwely (+ j or negatwely
(—) sngmfieant o '

j§ JULY SBPTEMBBR OCTOB_E_B NO‘VBMBBR |I
o R I S SR
___SHRUALAND _ g +: -0 _. /9 A
compRETUM-BIPHIA [H'_" — _
SHRUBLAND ._0_ + ' _
ACACI . - ;o p
. WOODLAND 1 _ | |
comprEroM-DIHROSTASHYS || @ " T
. BCOTONE v , 0 0 0




344 Vegetaﬂoh faetnrs associated with bﬁel’erence sites within the'veget_aﬁon

types

'*Dunng the siudy penod 331 "presenee amci 331 adiacent "absence“ sites were o
- sampled and the vegetauon variables were measured for each site, ‘The sites were e

divided into sites whem bushbuck were seen feedmg, walking and resting, Bushbuck

" were recorded feedmg at 157 sites, walkmg at 43 sntes, resting at 191 sites, dnnkmg
_at 5 sites and grooming ats sitea.

| 3:4':45.1_ | C.',“?WPJ’ cover

_ _'I'ha'g’was no significant dnfference between the canopy cover re«.orded at sites where _
- bushbuck were seen feedmg and walkmg 50 these dategories were lumped fogether for

analysis (Mann Whltney U= 3224 p> 0.05, =199). There was a mgmﬁcant

| "d;ffe:ence in the canopy cover recorded at sites where bushbuck were seen restmg and
-__feedmg (Mann Whitney U = 6832 p < 0.001; df = 277), and restmg and walkmg

(Mann Whitney U= 3169p < 0001 df = 163, .-

Bushbuck were seen feedmg and walking most frequently at sxtes wheﬁe canopy covm-
was low (0%) (Fxgure 3.1). At the 200 sites involved the canopy cover was
slgmficantly higher than at the 200 correspondmg "absence" sites (Mann Whitney U
= 30937 p< 0. 001 df = 200)

' Bushbuck were seen resting most frequently at sites which pmvid_ed total (100%)

canopy cover (Figure 3.2). At the 121 sites where bushbuck were seen resting the
canopy cover was significantly higher than at the 121 correspondmg “absence sites -
(Mann Wh1mey U= 12691p < 0. 001 df =:143), - '

LN
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. Figure3.1: " Can&py cover recorded for 200 sites where bushbuck

. -were seen feeding or walking and for the 200
correspondmg absence sites
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" Figure 3.2: Canopy cover recorded for 121 sites where bushbuck

. were resting and for 121 corresponding absence sites



 sadz laeavssiy N

_.There was no mgmﬁnant dlfference between the lateral v:slbxhty reoarded at s:tes

" where bushbuck were seen fwding and walking 50 these categories were clumped

_together for analxs:s (Mann Whitney U = 3188 p> 0.05; df = 199) There was a

: s:gmﬁcant dﬁfemnce In the lateral wmbmty recorded at sites where hushbuck were

-seenresungandfeemngmmwmtneyu-12679p<0001 =27, amd

restmg and walkmg (Mann Whltney U= 1681 p < 0.001; df = 163)

_ :Bushbuck were seen feedmg and wa]kmg most frequently at sites where lateral _
" visibility was low (1.e ‘where the lateral visibilify index was 20 or less) (Figure 3.3). ©
'.The 200 sites- where bushbuck were seen feeding and walkmg had significantly lower' o
L lateral vxsxbxhty than the 200 correSpondmg absenoe" sntes (Mam Wlutney U =
. 5953 P < 0*001 df = 199) :

=4

4]

'Bushbuck WEre seen reshng most frequently at su;es whtere lateral r’dbﬂ:ty was law‘

| Blghty-twu petcent: of the sites where bushbuck ware seen restmg had a lateral

_v;sibﬂlty\ggex Iess than 20, Bushbuck were seldomly seen resting at sites where

 lateral visibility was hxgh (Figure 3.4). The 121, {:estmg sites had mgmﬁcantly fower

lateral visibility oompared to the 121 GDrrespnndmg vabsence" sites ( (Mann Whlmey : =

?muap<am1ﬁ~wm

.o
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. Figure3.3: Lateral visibility recorded at 200 sites where bifsibuck

~ were feeding or walking and for the 200 coﬂmpmdmg )
absence sites ' '
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Figore 3.4 Latera] v:sﬁnhty recorded at 121 sites where bushbuck.
- were resung and for 121 corresponding absence sites
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3.443 - _. Association wu‘k _wbodj plant species o

- The woody species i}'hich.wer'e_. recorded in af least 25 d:fferent plofs for bath the 331
"presence” and the 331 "absence” plots are presented in Table 3.4. Capparis '
LOMEntosa was the most frequenﬂy recorded woody specles and Croton megalobot:ys .

- was the second most frequent at the sztes where bushbuck were observed

“The 15 most common woody species recorded at sites whers bushbuck

Toble 3.9: |
- were seen. feedmg, wa]kmg and resting (the pementage ot' total sltes for
_ each aclmty are shown i in parentheses)

- _'3émm'mm---- 110 (70 %).' 08 81%) | - 32 (4%
_coovmowowomrs | 90(57%) | BLETH) | 24 (56%)
. DICHROSTACHYS CINEREA 47 (30%) 22 (18%) 5 (12%)
J.mmmmmmmsn CB@® | @sw | S@iw).
" smcuNaGh VIR0 3L 0%) woo%) | 155w |
', mmmmnm - .. 28 (18%-}:‘ 14 (1‘2%).- 8 (19%,‘ R
conmmermmanaronis (| 5¢16%) | 16(13%) | 3% |
owmuwrmouia | 24as%) | 15(12%) 206%)
AGACIA NIGRESCENS 2w | nraw | 26%
BAPHIA MASSATENSIS BA% | 90%  2(5%)
svcmosroron | 1610%) | 76%) | - 3.0%)
ACACIA SCHWRINFURTHI 12 (8%) 9 (7% 7 (16__%) o
ACACMERIOLOBA 11(7%) : 5 (4%) 4 (9%) o
mosmosmasmur*onms 10 (6%)' ' 13 (11%) | 5 ;.(1_2%.). "
mncnmmmeﬂqnm i 8(5%) 6 (5%) -3 (7%)
o




" Dichrostachys cinerea was the third most common woody species recorded in sites
whare bushbuck were. seen fwdmg. D:chmsradws cinerea was not-among the top 5 |

most common Specxes repnrded at s1tes where bushbuck wm'e seen wallung. .

-

Durmg my study bushbuck were oommonly ohserved feedmg on the leaves of

Cappaﬁs mmenmsa, Securinega v:msa, Cemibretum spp. and chhrosmchys cineren.
These species were all ‘among the top 5 most common waody species recorded at sﬂaes

where busbuck were seen festing (Tzble 3.9 At the'height of the dry season

(Septembm/ﬂcmber) fallen leaves from Strychnos potatorum, Trichelia emetica and '

| ':'_Acacza nigrescem were eaten by the bushbuck. Fallen fruit fron) Garcxma
_ _lzvmgstom, Strychnos potatonan and Tﬁchelia emetica were also taken. “On 3
. separate occasions bushbuck wete seen to feed on Garcinia Iivingstomi fruit that

 baboons had knocked down durmg their foragmg On several occamons one Juvemle

' bushbuck was observed k& et seeds from C’ombreupn spp. -He careftﬂly seiected the

seeds from amongst the ground leaf titter (pers abs. ). There was 4 separate

-recordmgs of bushbuck feedmg on baboon dung at the end of the dry season (October} ’
when food msonrces WEre SCarce.- et



35 _DISCUSSION |

o i 'Thero appears to have been a change in the vegotahon aiong the Chobe Hver front

- since 1969/1970 It appears that by 1991 the vegetation in the ISA had fewer tall.
- trees compared to 21 years ago The loss of tail trees was most obvmus in the Acacia

" woodiand where dead Acacia toriilis, Acacia erioloba and Bemhemza dwcolar were

wzdely. Sommerlatte (1976) found that damage to the Acacza woodland vegetatton _
was worse than in othor vogotauon types along the river front. Parry (1989) reported | '

 that the doc]me in canopy cover in the Acacia woodland had heen more severe
_' between 1973 and 1985 oompared to the previous 10 years. |

o More tali trees’ remamed in the secuon of riparian fringe woodland east of Kalwm
_va!loy eompared to the westérn section. Th:s suggests that vogotauon change was -
- more advanced in the western sectlom Simpson (1974) reported that the least:

_'-damaged area of the riparian fringe vegetation was confined to the steep slooes of the -

' h1gh flood line. This was slﬂl ‘the mtuation 11: - )1

.- The C‘raron—Cappma' shrubland was not 1dent1ﬁed in Szmpson s (1974) study. In-
1991 this vegstation type probably represen fd an advanced stage in the vegetation
change resulting from heavy utilisation of cacia woodland by elephant, The
'umbrella-]ike clumps of Capparis tomemq’ a offered good hldmg places for small
anitals such as bushbucic The mnlt:stommed naturé of some of the. Croran
megalobotrys trees prowdod good lateral cover for the bushbuck. “

The removal of the talI troes promobed the growth of woody specles that had
prevxously constituted the lower canopy vegetation, In Cm:on—Cappans shrubland,
riparian frmgo woodland and Acacfa woodland species such as Croton megalobotrys
and Szrychnos poiatorum had become part of the uppor.canopy component by 1991, -
 Combretum elaeagnoides, Combretum mossambicense and Markkamia acuminata had
become mow commen by 1991 ir all the vegetat:on types. Cappam tomentosa had

. become mdre common in the npanan fringe woodland and Cra:on—Cappam

shrubland, Whlch were the two preferred vegetatxon types in the dry season.
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' The more tfucket—hke nature of the vege*mon in the ISA could ve atl:rihuted o the

' mulustemmed shruhs such as Cappans :omentosa, .C‘anthzm ﬁangzda and Secunnega B

- virosa.’ Arcas that had been dominated by pure stands of D:ckmsxacfws cmerea in-
o 1969/70 had become dominated by Cappam tomemosa clumps by 1991,

L}

_'Bushbuck dlstnbutlon and habitat prefezence deterzmned durmg tlus smdy only apply
" to the tlmes of the. day. in which the censuses took plaoe (i e.; early mommgs and

evenin,gs) It was not W1thm the scope of the present study to determme the noctumal

 distribution of bushbuck. The respls indicated that over the's month study period the
. riparian fringe woodiand was the m&st preferred vegetatmn type, as had been reported

by Child (1968) and Snnpson (1974)

'_Cmmn-C@paris rihmbland was favoured in August and September when vegetanon
| types further away from the nver were bare. Cro.fan megalobottys and Cappam
. tomentosa still had green fohage and therefore prowded lateral cover and
'focd Along the Mweya peninsula in ‘Ugand% ‘bushbuck were found to prefer
| C’appam ramemasﬂ tluckets dunng the day (Waser 1975 Oklna 1980) Prewws o
~ studies have mmtmned the importance of Capparis :omemwa as a fﬂod resource for
. hushbuck (Slmpsm 1974 Okma 1980) and for ooncealmeﬁt purposes (Waser 1975;
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The Acae:{t woodland was avmded by bushbuck durmg the dry season months untll
November “The open nature of the vegetanon prowded httle lawtal cnver o

o _ D:chrasmchys cirzeraa was usua]ly one of the. last. specles to flower and produoc leaves

(Slmpson 1974). ‘This could axplam why bushbuck avo:ded tlm vegetanon type
-durmg the earller months S e
In October Combretum-Baphia shrubland provided good lateral cover, at a time of the
: _year when lateral cover was low in othm' vegetat:on types By theﬂ end of October
'after the ﬁrst showers, the flush of gmwth of leayes and shoots wa% evident in the _
| Cambrem*ﬁaphia shrubland. Bap}da massazemi.s' was in flower a:\;i bushbuck fed on
- 'thc naw itaves and shoots as wc.ll as the abundant seeds of the Combrerum spp..
| \. S1mpson (1974) reported that Combrenm—Baphm shrubland was the second most:-

- prefemrd vegetation type after ripatian forost fringe woodland The present study

shows that this vegetatmn type remamed unpartant to she bushbuck along the Clmbe : x
) _nver front. E ' - o

R

| VEGETATION FACTORb ASSOCIA'!.‘ED WITH BUSHBUCK ACTIVITY AT

"srrEswrmmmEVEGEmnoNTm
. a -

| -In gmeral hushbuck preferred mtescvhich provxded higher canopy cover than was

' afforded in adjacent swes for feeding, wal]ﬂng 2nd restirg. They favbured sites Whlch
provided total canopy cover {100 %) when they were resting (winch mcluded lying and
- standing). This was &e time when rummatton usualty took place. Shad;e provided by
o 'th_e'_;otal canopy cover w:mld be iuippnanttto bushbu’_ck- festing'___;iuﬁng t_‘ne day.

Bushbuck tended o prefer sites /\yhmhjtad low canopy cover when they were feeding
\ and walkmg Thompson (197 ) found that they favoured areas which prowded good
canopy cover in Baikava pluNjuga woodland in Victoria Faﬂs National Park, S




- Zimbabwe. By contrast Slmpson (1974) found that the remaval of the upper'%can'bpy' -
' in Baikaea plurifugd woodland in Chdbe National Park did tiot affect the overall
. chmce of this. vegetauon type by bushbuck. '

'Iu my study Iateral vis1b111ty or the srreemng affect of the vegetat:on appeai'ed tobe -
~ an important factor influencing the presence of bughbuck. They generally favoured :
 sites which provzded low lateral ws;hlhty whatever activity they were engaged in. In
_some instances bushbuck were seen feedmg and wallunpr in sites which provxded high -
~ lateral visibility but they were sejdomly seen resting there. Waser (1975), Okiria
’ (1980} and Allen—Row]andson (1986) are in agreement that bushbuck prefer areas of

| low ]ateral VlSlbllltY durmg the, {!"?:s' .

: Lamral cover is probably :mpomnt mamly for purposes of concealment Bushbuck o
~ are not repute‘t, to rely on speed for predator avoidance, instead they bolt to a nearby

thicket and frééze Waser (1973) a:nd Okma (1980) report that they hide in Capparis B

' .-tomemosa thickets durmg the day-in Rwenzori -National Park, Uganda, and suggest .

‘that tlus behaviour isa predator avmwwe tacuc

Buahbuck apgga.red fo favour sites where Ccppaﬂs romenrosa and Crom

megalobo ( were present whatever activity thev w.ae mvolved in, (Slmpson 1974) _
repotted that Capparis tomentosa, Secunnega mrma, Combi—'euun mossambzcense and -

- mchmsrachys cirwnea WeEd favoured food plants. Tn this study they featured amongst
- the top five most comrnon species at sites where bushbuck were obsgrved, Preferred

" resting sitéy which provided both total canopy cover and low laﬁeral VISlbﬂlty were ’
“provided by Capparts tomentosa, Croton megaloborrys and Securmega virosa. The

]

i

dnme shap 'mpam tomemosa clumps provided good ‘hiding places A variety of _
grasses, fn* _ k! saplzngs are found at the bases of these clumps (Waser 1975) s

: prov:dmg a tood resource,

9
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Genera!ly bushhuck wam iound in sites. \mthzn vegetaﬁon types where there was a: bt
_"&mbinauon of factors, The activity which the bushbuck was ¢ vgaged in determined
* which factor (canopy coyer or lateral caver) was more important. In general ”
 bushbuck preferred sites where lateral visibility was low, The combination of low.

| canopy caver and hxgh lateral wsxblhty made adjacent smes less attracnve

' CONCLUSIONS -

 Over the 21 years the foss of tail trees in the intensive study area was evidence that
vegetatlon change had taken place This had ‘been more extensive m some vegetation
types, such as the Accia woodland than in others Dead Acacta spp. were scattered _
: throughnut this vegetation type Craron—Cappam shrubland clasmﬁed in 1991 but _
" ot recoguised in 1969/70, probably represeted areas of Acacla woodland whete
| vegetahou change was at an advanced stage. . |

In the dry season months wlyjen other vegetatmn types were bare of fohage, the -

- npanan fringe wood!andfﬁnd Croron-Cappans shrubland provided better lateral
visibility and canopy cover for concealment for the bushbuck during the day. By
Novembet, when bushbuek showed no mgns of habxtat preference latera.’l vzsxbﬂzty

- was Iow in mmt vegelatlon types o

| Bushbuck’ﬁpezsisned iti spaﬁany'-isolated pockets of favourable vegetation types. As
 numibérs declined with the opening up of the vegetation; they. may have become more
 susceptible to predation and poaching. In areas where this spatial isolation was
extreme, as in the western reglon, there may not hav_c baen.any movement of
‘bushbuck between pockets to recolonise these areas following poaching or predation.

o



| CHAP’I‘ER4

" 40: OVERVIEW AND MANAGEMENT IMPLICATIONS |

Vegetation aiong the Chohe tiver has been sub]eched to vanous land uses over the last _

S century (Slmpson 1974). They have mcluded fire and human mterferenoe

- Bushbuck flllt.l'}b.BIS ‘have dec’hned alohg e Chobe river front since 1969/70, - The

- animals have persisted in spatlally separated pockets of favaurable vegetatlon 'pes, ‘but
at lower levels than m the past. In the wesbem reglon of the Chobe ¥ '_ -

o decline was severe,

In the intensive stady area bushbuck preferred riparian fﬁnge_vizm&land and Croton-
Capparis shrubland during the dry season months. In some areas Capparis tomentosa

clumps dominated the vegetation, probably where eiephant' induced vegetation change was
Gxireme. They were favoured by bushbuck as the dome—qhaped clumps afforded good
lateral and canopy caver dunng the day. :

Steep areas alci_tig the river front"pmvided the best oqmbinaﬁon of lateral covcr, canopy |
cover and food species for bushbuck. Results from this study suggest that bushbuck will |

persist at current levels in the ripaﬁan margin and adjacent Croton-Cappatis shrubiand.

The issue of cuiling elephant to reduce the dry season pressure or the rivérine vegetation - |

has bwn raised by previous researchers (Child 1968; Sommerlatte 1976; Moroka 1985;
Melton 1986; Work 1986). Cullmg of elephant in areas ad;acent to the park may

_howwer compound the pressure on the vegetation communities along the river frontage |

(Work & Owen-Smith 1986). Vegetation change has already occurred alorg the émobe
river front and culling of elephant would not improve the statns of 4 me bushbuck. In

: nger National Park, South Africa, vegetation change perceived as being detrimental

has not bEen prevented by keepmg elephant at relahvely low levels (Vll]oen 1988). In . |
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| __'.Ruaha. Natmnal Park, Tanzama, Bames (1979) reported t.hat to allow for recovery of o
. '_damaged wnodland it- would be nmsary to remove over '75% of the “elephant
: populatton. The reduction of elephant to sucha degree would have senous repercussxons |
on the Chobe Natmnai Park as a tounit attraction (Work & Owen-Smith 1986) The

eastern river frontage is heavﬂy utilised by tourists. Any form of disturbance cu]lmg“ -
along the river front to redistribute the elephant would have unfavﬂurable consequenoes'

- for the tounsm mdusn'y

o The reasonfor lﬁck of .hushbugk in areas towards Thaha in the western region of the park

requires further research. The areas consist of pockets of dense vegetation and thickets

| ~which extend to the nvers edgeand appeared o provide good lateral coven Tan frees .
' ; 3
also pro‘vlde good canopy cover. -So why wh bushbuck absent from .J “‘f s “‘;’*L%_ .

" poaching had a detrimental effect on populatmx)s here? More reseam( o et

detailed vegetation analyms is needed to determ“m the §i mﬂar't; prdd .c{i\ aﬁc& m ﬁlese

~ vegetation pockets along the western tiver fmntage I addltmn ric"e researc‘l is

o required to exattine the possxbﬂlty that the western pockets of smtable hushbuc:h habiiat

ate too wolated for recolomsauan.

CONCLUSIONS

i

a There has been a dectine in the bushbuck population along the Chobe river front'

since 1969/1970. The extent of the decling-shom'ﬁ degree of spatial variation.
In 'pc':ckets;_of favourable habitat numbers have declined to about one third
(between 4% and 43%) of the 1969/70 level, In the western section of the
Chobe river front the bus’:buck pnpulanon had dropped drastically 1o only 2% of
the form.sr level,
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. Vegeto_tion chaﬁgo as a result of utilisation'by elephé.nt was shown by dead fress |
especially Acacia spp. Croton-Capparis shrubland, not recorded in 1969/70 has
B hecome mdespread Clumps of Capparis tomentosa and Croron megalobotrys

| shrubs and trees provide lateral and canopy cover for the bushbuck |

Bushbuck favoured npanan fringe woodland and Croron—-Cappam shrub]and in'

the dry season months from July to September In Qctober they favoured the' i
Combremn*quhia shrubland. By November, once them had been & flush- of :
_ _grth in the vegetatlon, no clear habitat preferonco was exhlbzm Acac:a '

woodland was seldom used until November, - . -

37

Bushbuck are llkely to petszst at theu' current levels in the nparian margin and the °

ad_]aoent Cmmn—Cappam shrubland
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'APPENDIX A
- AD  STRIP WIDTH DETERMINATION AND VISIBILITY PROFILES

'Ad - INTRODUCTION

The measurement of the sirip widths for road Strip'cenguses was requifed'for estimating
the area sampled 'for'each vegetetion type._"rhis would enable an estimation of the
abundance of bushbuck in the intensive study area to be carried out. The latera! visibility
(or screening: effect) differs in ‘sach vegetation type due to the different specm
composmon and physwgnmny

A visibi'lity profile curve was required for each vegetation type to- defermine the -
~ proportion of bushbuck missed during each road count (The Correction Factor} and hence |
eﬂmmate the bushbuck density in lhe intensive study area, <

Various methods of trymg to gam an ygnbiased estimate of the effective strip width hava
braen used in wﬂdhfe censuses (Collmson 1985) these mclude
@ Deterrxﬂnmg the mean 'sigl‘iting diStame or- Kiﬁgs m'ethod where the distance of |
4l the ammal*; observed iy measared at 90° to the transact or road (Bumham el
. 8l 1980; Robinette et al 1974). .
() The m&an v131b111ty method (Hahn 1949; Hirst 1969) where the mean distzg.twe at
o o which an ob;a*t dxsappears from view is detenmned. o s
(D) - Visibility Proﬁle method {Cummmg 1975 La.mprey 1964; mted in Coihnson
R 19§;5 Normn»-anﬁths 1978), where the vis:tnhty profile iy mapped. This -
" method assurea that the distance at which ammals can be seen‘varies along the |
o transect. : | ' ’ ' Y
Gv)  Kelkers methoc# (Burnham et al 1980; Robinette et al 1974), where objects seen
) '-beyond a certam distance are excluded from the calculatmn ' -

i
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) Anderson and Pospahala“s method where the proporuon of objects missed is -
| determmed mathem.atlcally ¢ stson and Pospahala 1970; Robinetto ot ol 1974)

" Norton-Griffiths (1975 found Kings method overestimated the danmty ofammals when
compared to siandard strip :samphng The disadvantages of the modified strip methods
is that they sre based on models which are statlstlcally invalid (Bumham et al 1980) _
exeept for Anderson and Posphala’s methed (Collmson 1985)

The aim. of the'lriodified strip transﬁet method is to provide a comprbmise' between:
@ mcludm,g as many ammals as pussxble in the sample (to imprové the est:lmate of
- precision) and o o

() reducing the bias resultmg from faﬂure to detect all the ammals wnlun the sample_ | '

stnp baundary (Caughly/ ;1977)

 ‘When 4 is appropriate'to operate from the ground and when animal densities are low
_and/or visibility is restricted then generally the modified strip samp]mg methods are
N preferred o the standard samplmg methods (Coilmson 1985) o

For the purpose of th-'lS' pn'esent study the mean v:sibﬂity distarice was used to determine
the strip width, A board ef bushbuck dlmenSiOﬂS was used to best estimate the distance
at wh:ch_a_bushhuck disappears from view, The visibility chang_es once the rains fall,
so the visibility profile was plotted for each vegetation type during the dry mo:iths @uly-
October) and during the wet mqm;h {November) once there had been a ﬂush nf growth _
by the vegetatmn

A2 METHODS

A board of approximate bushbuck dimensions' (1 m in length by 0.8 m in heightj--'was

~ gridded into 20 equal squares (20am X 20cm) alternatively painted orange and white.
-~ (This facilitated the counting of the squates providing a visual contrast for each square).
o



L

Five central points wers chosen Within ¢ach vegetation type The initia} point was chéSen

by taking a position along the road in each vegetation type (about half way along the

‘length of road that encompassed the' pamcular vegetation type), then walking 50 paces
(50 m) into the vegetation, perpendicular to the road. The second pomt was determmed N

by wallung 30 paces from the first and pa:allel to the road. - (Bach subsequent pomt 3 -
" 5 was 50 paces from the pnev:ous point). -

w ’ o
. ‘f‘\

The later_al visibility wa.sé measu__fed at ;iiffering distances from each central potit.« ‘i chose

4 cardinal directions along the compass bearings 0°, 90°, 180°, 270° 1o give an overall
~ perspective of the Jateral visibility around a point. The board was positioned upright at

. each central point. I then walked along each compass bearing'awé.y from the board and

i counted. the number of ‘squares visible at every 5 m interval until no complete squares

were visible, Ttus dlstanoe away from the board gave the effective stnp width, (A

Sl

squiare was recorded if 75% or more of the square was. vxs.uie)

| A total lateral v151b111ty mt‘lex (LI) was calculated (out of 80) for the radius of Sm away B

froif the central point by summing the totai number of squares seen (out of 20) at 5 m.

| _ ‘ for each compass bearing ThlS was repeated for the 10, 15, 20 and 25m dlstallces from_ |

o thecentre

A visibility profile was- constructed for w:h vegetatmn type by plotting the lateral -

) vxslbmty indices against distance for the dry (measured in August) and wet (measured in-
" November) months (Rigs 3A - - 3B). These visibility profiles were used for estlmatmg the
: percentage of bushbuck mlssed durmg eacli road cnunt

A3 CORRECTION FACTOR

Using the visibility pi'oﬁles constmcted for each vegetation type a correction factor (CF)

was calculated, This (CF) Was requlrad 170 determme an estimation of the populauon_

:denmty thhm the ISA,

: -
-
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' appronmatlon to assume the above crmerxa. o

1

k

y o

e

L
-
L

 An arbxtrary cut off pomt of Interal vmbzhty 16 was chosen since tlus represents 20 % .
of a bushbuck This cut off cnteria deciares that when 20 % or more of a bushbuck is
| 'v1s1b1e there is a 160 % clezice that it will be observed durmg the censuses ' This me:thod

i quite subjectwe, however from field observanons I felt 1t ‘was a wnsarvative S

i

R The percenta.ge of bushbuck missed durmg each count was esumated usmg the vnsxbﬂ:ty
profiles.in each vegetauon type for both the wef and dry season months. From the
_ proﬁie a horizontal Jine was drawn at tl:e lateral vwlblhty mdex 16 and a verhcai line -
. was drawn at 25 metres (size of the strip width). . The total area enclosed by these -

' boundanes was calculated (T) The area sbove the VlSlbllltY pmﬁle {dry or wet sea.son), .
"_but within the total afea was. estimated (shown as the shaded area in fig A]) The - -
L peroentaga of th]S ared out of the total area represenbeﬂ the correction factor (CF) for -

each count, A eorrectlon factor was estm*ated for both the dry am:l wet season months

| '_"'foreachvegetahontype _ . o SR _\_,__]'

T

P B N . o s . - )
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- ‘The corrected number of bushburk was eshmated for each vegetatmn type dunng each
: count usmg the followiﬁg pmcedure

" per cou'n“tiiia B = {CF X count total} 4 count total |
- Table A(i) illustrates the ¢

tion proaedureused for'a single éo'unt undert_aken inJuly, -

o .

. CORRECTION
| racror ussp
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A4 RESULTS

| The lateral vmbihty profiles dleatly Hlustrate the differences in the visibi?"~ for the dry |

and wet seasons, (Fig A1-A6). A high lateral visibility index represents a high visibility |

but a Iow screenmg effect of the vegeta.tmn, (1e' a greaier number of squares on the:-' ;
board are wsxble)

’I‘able Aii) shows the stnp w1dths usect for the dry and wet season months For a]l the

;. ":‘vegetatmn types in the dry “wson months @uly through Octobcr) the maxnnum smp '
_'-Mdth was 25 metres on’ tﬁeher side of the road. However in tha wet season. the_-_ '

_maxlmum stmp w:dths were less than 25 m in the Combremu—Baphm shmblaud o o

_ Combrenm—l)zc}zrastaciw thrcket and Acacia woodland vagetaﬁon types S

@ _Comcfﬂ(m FACI_‘ORS a
_The correction factors wete calculated for the dry and wct months for each vegetatlon '
" type within ths ISA and are 111ustrated in 'I’able A(‘iu) The correcnon factors are ’

| considerably hlgher for Nnvember (the wet month) compa;red to the dry months (July
"through October) S __“

. [H
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Table a(ii]' Values used for caIcuIatmg the average ared. sampled in each vegetatton type durmg the road connts thhm the mtmmve _ | -

study area

MYSEASQN |

STRIP WIDTH ().

_m_.ﬁ

WET smsson

AREA SAMPLED (%) :
WET smson

| comprETUM-
| pfm&osmms THICKET

5x2 | 2x2

“.\l.

R



~ Table A(iii}': ‘Correction factexs used for each vegetation type |

;'_RIPAMANFRINGE _—

'_-'--woonmmb .
mwomPMS o 0.415
- SHRUBLAND e '
| _'COMBRE’.’WBAPHM o 0.582
1l SHRUBLAND o
fAcxcm woonLAND. ; 0.448
_' MIXI@ HCOTONE 0.108 .

. The corrected number of bushbuclc saen in mch vegetaﬁnn type was esumated for wch

--_cuunt and ‘Table AGv) Tepresents the mmlthly corrected totals. The correctxon faclaors
were greataest in the November as the lateral V131b111ty is. somewhat seduced by the
growth of the plants once the Tains ha.ve fallen. .

&
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| Tabie A(w} Number of bushbuck seen. dunng ISA road coxmts detarmmed usmg the, cofrecuon faclaors for mch vegetauon type Actual
' bushbuck coumaed expmsed in pareuth.sxs ' . R _

' NUMBER oF BUSHBUGkSEEN USING COREC’I‘ION FAC’I‘OR o - e
(UNCDRRECTES!NUMBERSH’IPARBNTM ' L

e, gt T TN S, T aa—n—a—a—amwmee e m—/|e—e . : . . R

12(11)._- -_'7(6;)' 33 | :1(1)_ 1 oo _ _33(30).,

30060 V3¢ | 12(02 | 2@ | 0@ €7(63) |
s | 3@ | 8@ | 1@ ol sen [
9® | men | uan| 20 oo | sen |
| u@® | ey | ey | 2@ {20 0 87(58)' |
sTan | w@ | son | 8m i




'y Transect 2. N_gngg_ggg. Joop n:g'_ nsect t, -

APPENDIK B

Y

" The detaﬂs of thq' exact location of the fcur belt transects[;whlch ‘xtended fom thef W
nver.%‘da{’ to the. southe;‘n boundary of the iﬂtenswe stufp' area are as foﬁows\v/

0

o "Crocodﬂe 1sland transect was loc,gted in the eastem end of the ISA, '“‘lus transect '
crossed the roagl to the Chobe game Jodge 4 500 m east of the SSP, (}, aIready
B establxshed cement block (Whlch cates the pas1tion of undargmund ower lines) .
. with 15 KV inscribed on it was v as a permanent marker fof this transect. The 2
1 wide belt transéct extended north from this maiker to the river along the north— -
'. 'sm.th compass beanng "This. transect termmawd at the nvers edge oppome

"Crocodile island”. The ttansect extendad suuth through tlie ISA to the tomst'rqad

(Flg 3 2) in the Ba:kaea woodland

' This transect was located 100 m east of ﬂxe. Nankanga loop furn dff 'Thé south.
" eastern corner of the mmonal plaque for the first park game warden was used as the
- permanent marker for this transect. The transect extended north to the river-from the
- plaque along the north-south eompass bearmg The transect exteuded southwards |
from the pexmanenfmarker thmugh the ISA, crossed the road 2. 1 km from the SSP :
' "--and stopped on reachmg a Ime of Lorxcoampus capassa trees fFlg 3. 2) o

\.a

A S o



 This tlurd transect was 1oca.ted along "Bushbuck drive" tourist ruad 3 2 km west of

. the S“aP From this point the transect extended northwards to the nvers edge aiong

~The final tansect through the ISA was located i in the westem end of the ISA 4.4 km
west from the SSP and 50 m east of "Rhino pens”). The transect followed the 0°

COMpass bearing north to the rivers edge. 'I'h:s n'ansedz\\extended sou&h through the

- I8A, crossed "Bushbuck drive" exit road (500 m from the ﬂvéf end' 6‘: this road) and

- the north-south compass bearmg “The transect continued southwards along thxs 0°

bearing through the ISA unt:t it reached the “Bushbuck drive* m.tﬁpce road (Fig

-_ 32)

_contmued tuwards the main KaSane-Semndella road (Fig 2 2)

L
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_ APP"i Q\}DIX C |
_ \ . _
An mmpte of how to construci the Bonferonni z statistic family a:oﬂfidence s:oeﬁiclent and assnclated tables for the chl-sqﬁare stat:stm
(After Neu ef Al 1974). 5

v
Lo L’///

Table i Sightings:of bushbuck in 6 vegetahon types over the 5 month study period. '

 VEGETATIONTYPE | AREASAMPLED ] EXPECTED | numpEmoF. | ExbecrED | omsmaven | e g | 95% ey coNFmENGE
S . s FROPORTIOVN 1 nsusmBUCK NUMBER OF | eroroRTION 3 I -COEFFICIENTS :
. USEAGE SIGHTINGS | BUVERUCK USEAGE : -

 weamwromest | 150 | 0.044 13 g losee | sas0 |o112<p<o0266  *|
FEINGE LA i ol o *ve o | 1
crotovcareamss | 585 - [ 0.172 O s6 131 . Jostes | 2016 0211 <p<o40s

| comeermsrmn | 7,10 Joas a0 37 lozseo - | 219|017 <pso03s3

acacawooaw | (665 {0488 |36 |8 joz011 - | 2080 |0.122 <p<0.280

THCHBOSTACHYS

commme |50 . doers (6 13 fooss | 378 |-0.003<p< 0.0

wemeoroz | 056 jooss |1 13 . jooos6 | 133 |-vomosp<oo |
| ToTALS. 334.10 | 1.000 1179 179 {0999 | 14185 | o ]I

(X2 =1 141.85 df = 5, P< 0.001)

’MMWWwMWMMWMWIW o



o o

o

‘1 Proportion of total acreage tepresents expected animal observation values as if -

animals occurred in each habitat in exact propomqn to ava:labﬂny (Expected'
pmportton of useage; A '
e, 1.513_4.1 =0.044

o Ca.lculated hy mulhpiymg propomon (pl,) X Njie,
- 0.044 x 182 = 8.01 .

2 Caleutated by di\_riding“number observed by tofal number.
., 34/182 = 0.1868
T

4 _Bonferonni conﬁ_denoe ilitervéls Were'calculated'using the follc;wing_'fonhula:_ L

P an"/l}(l paN Spls Pio + ZumVp; a -p.)N
- where: p;, is the observed actuat proportion of useage. _
. Zun I8 the upper standard normal value corresponding to a pmbablhty tail area
of al2k ; kis the number of categones (vegetation types).

| Thm‘eforea=005, k=6 z,,m_zmo (obtamedfrothetableofnormal -

dlstnbution)

o i.e.,Fo'r RFF vegetatibn _t’)épe th__e 90% confidence coefﬁcxent 1s |
.'0._.1838~2-640V0-1'56'8(1-'0;.1_8_:68_).?:1_ 8_2}:;_15{5 0-..1868.+2;640.£‘/{1.-1868:(1 - 01868}'182} )

- 0,110. spiﬁ 0.262 :: e '

: .If the va.lue' of the Ent'pectéd i’:roﬁc r;ion. of .useage"(;.)i,) does n(;t fall withiti the; cbnfidence -

intervals we conclude that. the Expected and the Observed ui:izsauon are sngiuficantly o

dﬁferent

| Hirom Table i, animals occurred in vegetatmn types RFF and £°-B more than expecﬂad am:l
m vegetatmn type ME less than exp,ected accordmg o the Bonferonm z statistic. '
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