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TABLE 15

Utilization by elephant of some large trees in the
riparian strip between Sidudu and Serondela

Pre-1965 Use 1965 tJse*
Species Sample

I II III IV Felled I II III· IV Felled

Acacia nigrescens 688 65 89 191 214 123 - 40 106 135 1

Acacia rlra.ffae 462 135 15 14 115 63 1 4 36 223 -
Lonchoca1'P\1ll oapassa 180 1 13 49 101 10 - 3 16 124 -
St17chnos stuhlmannii 237 3 12 24 160 38 - - 10 183 -
Pby11ogeiton discolor 529 44 43 181 196 65 - 13 90 315 -
Total 2096 254- 172 525 846 299 1 60 258 ~190 1

* Lower 1965 sample resulted from trees which died as the result of pre-1965 use,
i.e. over 28 percent or the standing trees were alre~ dead, having mostly been
killed vithin the past 2 to 4 years.
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riparian strip where there are clusters of saplings affording protection to the innermost
ones. Pole Evans (1948) does not even mention the species in his brief desoription of
the riverine vegetation in 1931, although it now provides about half the trees and a
higher proportion of the regeneration, under 5t inches d.b.h.

Fifty of 299 (11 percent) of the· trees in the· first mi le strip were badly damaged
during 1965 and over 50 percent had been more than half ring barked or pushed over, mostly
vithin the previous few years. While some of these trees could probably recover, repeated
use in successive dry seasons is endangering the structure of the plant community on which
.everal other species are dependent. There are, for .uample, very few healthy A. albida
along the Chobe, 20 percent of the Lonchocarpus capassa were badly damaged by 1965 and
another 2.1 percent were mutilated in 1965. Amongst the 555 Phyllogeiton discolor, 19.8
percent vere killed by 1965 and another 8.5 percent were in olass II.

The warden aBsessed the da.mage to A. tortiUs in 1963 and 1964 along the main Kasane­
Ihaha road. In a sample of 124 trees, 13 (10.5 percent) had been killed before 1963, 55
(44.4 percent) were killed in 1963 and another 12 (9.1·percent) were killed in 1964.
Ring-barked trees usually collapsed in two to three seasons, so that approximately 60
percent of this attractive species vas eliminated in about four years, although since then
the adults have escaped suoh Bevere attention.

It was noticeable that in some years elephant tended to concentrate on particular
IIpecies in given areas, while in others these species were hardly touched. Besides
1. tortilis this applied to Kirk!a acuminata at Ihaha, Commiphora spp. "in the same area
and A. nigrescens further west, in 1965. while Pterocarpus angolensis and Ricinodendron
raut received very heavy use near Ngwezumba in 1963.-
Conclusion

Elephant pose a considerable management problem in several parts of northeastern
Botswana, and serious consideration should be given to the need for reducing their impact
on the habitat. The most critical areas in the Chobe Game Reserve are in the northeast
and northwest, while outside the reserve they appear to be along the borders of the WanIde
National Park.

More information in relation to population trends and management practices is needed
from Wankie, while the situation in the northwest of the Chobe Reserve is complicated by
a lack of numerical data and the erratic behaviour of the Savuti during the past seven
years. There is sufficient information from along the Chobe river, east of Ngoma, to
confirm the need to reduce the population pressure on the face of the sand ridge and in the
narrow riparian fringe.

It is doubtful if the provision of artificial water holes away from the Chobe river
will alleviate the problem, as has been suggested, and it is to be expected that elephant
numbers will soon build up to dangerous proportions where this is done, especially if the
population is being reinforced from outside the reserve. The only practical solution
Would therefore seem to be to cull a significant proportion of the elephant oonverging on
the Chobe at the end of the dry season. This would be a management measure only, and
should not be planned as a sustained yield project.

Difficulties arise from the worst affected area being open to visitors and from the
need for expanding tourist amenities along the Chobe in the near future. This may
necessitate a delay in reducing the elephant population as any undue disturbance could
reduce the attractiveness of the area for investors and visitors alike, at a sensitive
period in the reserve's history and when the limited staff are likely to be fully occupied
elseWhere.
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If it had been possible to remove a portion of the population during 1966 or 1961,
then a provisional target of 200 to 250 head (i.e. about 25 percent of the Ju~ 1965
population) would have been appropriate if allowances were made for adjustment in the light
of experience from the exercise. The figure will probab~ need revision, however,
depending upon changes in the habitat or elephant population which may occur before a
reduction in numbers can be achieved.

Fewer elephant watered along the Chobe in 1966 than 1965 and yet dry season photo­
graphs show similar extensive d.a.mage to the woody vegetation in particular. The second
year was especial~ favourable on account of the amount of water available away from the
river throughout the dry season. In spite of this, the already impoverished habitats
were further suppressed and it can be predicted that, there will be considerab~ more
damage, when next the pans fail ea.rly in the year, unless the pressure on the habitats can
be relieved.

If numbers are to be reduced through culling, then considera.tion should be given to
the removal of females and juveniles in order to lower the reproductive potential of the
population and save the best tourist animals. Depending upon the availability of funds
and staff it may be possible to remove the animals from some distance from the tourist
routes, when conventional firearms could be tried. Strict attention should, however, be
paid to the need to minimize disturbance,and the use of immobilizing drugs would seem
preferable, under local circumstances, especial~ if the animals are to be shot in small
numbers over several months so that the carcasses can be utilized and if this has to be
~one near tourist routes. Experience gained with this method in the Luangwa valley in
Zambia, should prove of value for gauging its usefulness along the Chobe. The results of
the first full seasons' operations were encouraging and the removal of some 200 elephant
in a fair~ restricted area did not disturb the survivors unduly.

BLACK RHINOCEROS Diceros bicornis

It is well established that black rhino once had a wide geographical distribution
extending over much of northeastern Botswana, and that numbers have been great~ reduced.
in some areas within the last 20 to 30 years. Bushmen claim an individual has lived for
some years along the Rhodesian border between Kakulwani and Panda ma Tenga.. Another was
seen in the Sidudu valley about 10 years ago, and one was speared but not kiHed by a
bushman near Kasane about this time and is claimed to have been the same animal which was
stabbed by a policeman from Kachikau a short while later.

Two game scouts found the spoor of an individual which had descended the sand ridge
to water at the Chobe river, between Ngoma and Muchenje in June or July 1963. One of these
men had. been a cattle drover on the stock route aCross the eastern Mababe and claimed to
have found rhino spoor south of the Goha hills on several occasions in the late forties,
although he couldnot remember personal~ having seen an animal in this area. Two
professional hunt"'ers- re-pc;·rted spoor on the sand ridge between Gohan and the Savutrand
between the Savuti and the Linyanti in 1963 and 1964 and the presenoe of rhino in the
former area has been confirmed by staff of the Tsetse Fly Control Department.

Game ranger S. Holmes a Court followed spoor and contacted a rhino on the Magwigwe
sand ridge south of the Savuti in 1964, and there are reports of the species in Botswana
near the Kwando river and on Chief's island in the Okavango swamps where crocodile hunters
under Mr. "Bobby" Wilmot and a W.N.L.A. air crew both reported seeing three animals about
six years ago. Wilmot 'a party also encountered two in mopane woodland between Jovorega
and Tsotsoroga in 1963 or 1964, where they were also seen about the same time by another
~liabla ~euendent observer. The uresent author's party found and uhot02Tanhe~q~~
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SOlDe eight miles south of the Gubatsa hills in the western Mababe in October 1965 and found
droppings about the same distance east of Jovorega on the boundary of' the proposed extension
'C' (figure 14) of' the Game Reserve, in June 1966. An individual was contacted on the
northeastern edge of the Savuti "swamp" in January 1961. Finally there have been two
reports of' rhino along the Rhodesian border south of' Panda IDa Tenga which may represent the
wanderings of' animals released into the Wankie National Park since 1961.

The extent to which rhino numbers have declined during recent :rears is borne out by
the recollections of several old D1shmen, one of whom in particular could remember seeing
something like 50 dif'ferent animals around the foot of the Gaha hills when he lived there
during his youth (probab1;r about 40 :rears ago). It is, however, possible that rhino are
IIOre numerous than . the few recent observations suggest, as they are all from remote
unpopulated areas, but if the present relic population is to survive then it will require
special protection. It will be necessary to determine where the majority of the animals
occur and then to ensure that they are not hunted, at least until numbers wild up. Rhino
can tolerate a wide range of habitat types, but are usually associated with permanent open
water, and present habitat conditions, including wide-ecale bush encroachment, may be
beneficial for the species, which is, however, very susceptible to hunting. Roth and Child
(in press) have shown that the recruitment rate to the breeding herd is low and of the
order of seven percent per annum, so that the survival of a population is very dependent
upon the longevity of the adults.

WRCHELL' 5 ZEBRA Eguus burche11i

Zebra occur throughout most of northeastern Botswana, where they are subject to
considerable movement. They have been recorded in l725-C-3; 1724-D-4; l824-A-l, 2, 3
and 4; B-4; CI, 2, 3 and 4; 1>-2; 1825-A-l and 3; C-2; D-l; l823-B-3 and 4; D-l and
2; 1923-A-2 and 4; B-1, 2 and 3; 1924-D-3; A-I and 2. Spoor throughout much of 2024-A
and B conf'irm reports of large seasonal concentrations from this and adjacent parts of the
'~arikari system.

During the 1965 dry season zebra disappeared from around the headwaters of the
Ngwezumba river after the pans dried, except for a few watering at the Ngzezumba pools.
They were then numerous in the reserve along the Chobe river, particularl:F toward Ngoma.
On the other hand, the pans retained water throughout the 1966 dry season and zebra which
were scarce along 12:e Chobe, remained in the Kwikampa area in large herds. This circumStan­
tial evidence indicates a definite north/south movement in this region governed by the
aVailability of water.

Large concentrations of zebra occurred in the Mababe depression during the 1965/66
and 1966/61 rainy seasons although numbers were very much l~wer in the 1965 and 1966 dry
ll8asons, even'while many of the pans held water during the second of these years. These
observations and a c~mparison of wet and dr,y season signs indicate the importance to zebra
or parts of the south and central Mababe during the wet season, but a large proportion of
these animals leave the area during the dry months. Smaller concentrations in the north­
~e8t of the depression in M~ 1966 indicated some were moving toward the Linyanti swamp,
vhile others may have shifted towards the Okavango system.

The tendency for zebra numbers to increase near permanent water during the dry
season and for the species to disperse during the rains indicate6 that the availability
or surface water is one of perhaps several factors governing their 3easonal movements.

There was considerable disagreement among old residents of northeastern Botswana
... to whether they considered the zebra populations had increased, decreased or remained
unchanged since they had known a particular area. Several, including a number of residents
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around the Makarikari, where the game officer estimated over 15,000 head from the air in
1965, indicated an increase while others, particularly those from further north, reported
the opposite.

The species is a popular tourist attraction in game reserves, is sought after by
Safari hunters and has assumed considerable value during the past few years, due to the
international demand for hides,'which fetch up to R15 in Botswana. It would therefore
seem advisable to keep a careful check on changing trends in populatio.n numbers and to
restrict exploitation where this threatens towards overutilization.

BUSHPIG Potamochoerus porous

Bushpig have been recorded along the Chobe river only in 1724-1>-4 and l725-e-3, but
Lugard (1909) notes that the species was common along the Linyanti in l824-A-l, where their
presence requires confirmation. It apparently does not occur in the Okavango swamps and
has not been recorded in the hunting returns from tsetse fly control operations on the Maun
Front.

WARTHOG Pha.cochoerus aethiopicuB

Warthog are not common away from the major rivers in northeastern Botswana. They
have been noted along the Chobe in 1724-1>-4; and l725-e-3 along the Linyanti :::.nd Savuti,
or in. molapos in l823-B-3 and 4; 1>-1 and 2; l824-A-l and 2; 0-1 and around the head­
waters of the Ngwezumba in l824-B-4 and D-2; and in l825-A-l and 3. There are also
records from l824-e~ and 3; and 1924-A-l and the species is very numerous along the
molapos in the Moremi Game Reserve in 1923-B-l, 2 and 3. It has been shot in large numbers
on the Maun Front tsetse advance in 1923-e-3 and 4; 2022-B-3; 2023-A-l and 2, and occurs
in small numbers on the Makarikari where it has been noted in 2024-B-4 and near Nyai Pan
in 1924-1>-4.

The recent expansion of the vigorous warthog population along the Chobe river has
been described elsewhere (Child II !1, Ms) •. Here the species is resident (figure 9) and
appears to have benefited from disturbances to the habitats set in motion by past land use;
in particular to the spread of the grass 9znodon dactylon, which is much favoured.

Warthog numbers declined along the Savuti when the channel dried up early in 1965.
Sixty skulls were located in October 1966 and January 1961 fron; different parts of the
"swamp" and included three sucklings, seven yearlings, five tw6-year-olds, 14 three-year­
olds and 31 older animals which were predominantly males, aged according to Child II !1
(1965). Warthog were no longer numerous near the "swamp" when the skulls were collected
and a total of 52 were classified into sex and/or age classes after considerable searching.
These included 42 adults of which 20 were females, 10 males and 12 which were not sexed;
three yearlings, born about the time the "swamp" dried, and seven sucklings. Several of
the last were very weak and could hardly run, and only one litter contained as many as two
sucklings. Only two 1966/67 sucklings were noted in January, and .these were very small
compared with those along the Chobe, although the physical condition of the adults had
improved since October. . '

The warthog population around the Savuti "swamp" increased rapidly while there was
water, but then declined when this dried up. The low number of juvenile and the high
proportion of old adult skulls among the last survivors suggested a mortality pattern whi~
favoured the oldest animals in the population, similar to that observed on islands cut oft
during the fonnation of Lake Kariba (Child, 1965). The main difference was the high
proportion (t 80 peroent)of old males' skulls, as no differential mortality between the
sexes was detected at Kariba..
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This population will probably expand again, while the channel continues. to feed water
into the "swamp". The previous buildup appears to have resulted from the availability of
.urface water raising the carrying capacity of the habitat and through changes in the
habitat which favoured warthog. TheBe included greater soil moisture, allowing the .
proliferation of several plants sought after by warthog, as well as the spread of grasses
IUch as gynodon dactylon in heavily trampled areas.

Reports indicate warthog have increased along the Kwaai during the past decade, and
they are very numerous along the northern boundary of the Moremi Game Reserve, where one
observer counted over 100 leaving a small water hole less than four jards long. Hunting
returns from the Maun Front indicate a considerable increase in the population along the
80uthern fringe of the Okavango swamp (Child II !l, Ms).

Warthog are of little value as trophy animals, but breed rapidly and provide highly
palatable protein, so that it would seem appropriate to encourage their controlled
exploitation, where numbers are high and where the local people rely largely' on hunting
tor their meat requirements.

HIPPOPOTAMUS Hippopotamus amphibius

Hippo occur in most permanent waters in northeastern Botswana and were noted in 1124
-e~; D-3 and 4; 1125-C-3 and 4; 1823-B-3 and 4; D-l and 2; 1824-A-1; B-1; C-1; and
1924-B-1 and 2. They are also widespread. in the Okavango swamp and have been reported
from the Bot1etle river. They wander between seasonal pans during the rains when they
have been confirmed in 1824-B~; C-2; along the stock route in 1825-C-1 or 3 and in the
Nunga river in 1825-D-l or 3.

Old people in the Lake Laimbezi area have noticed no significant change in the
population, although crop raiding has intensified during recent years (see sub-aection on
Enclave), but numbers are said to be greatly reduced in the Okavango swamps,and the Game
Department is seeking more rigid control over hunting. Although hippo come into conflict
with river-bank cultivation, they are an important factor influencing the pattern of
flooding in swamps and should not be destroyed unnecessarily.

CIRAFFE Giraffa camelopardalis

Giraffe are infrequent visitors to the Chobe flats east of Kachikau, but elsewhere
in northeastern Botswana they are one of the more conspicuous species. They have been
recorded in 1724-D-4; 1725-C-3; 1823-B-3 and 4; 1824-A-l, 2, 3 and 4; B-2, 3 and 4;
C-l, 2, 3 and 4; D-2 and 4; 1825-A-l, 2 and 3; C-l, 2 and 4; 1923-B-l, 2 and 3; 1924-A­
1 and 2; D-2 and 4; 1925-11.-1 and B-2; 1923-A-l and 3, and there are reports of giraffe
from the west of the Maun Front tsetse area in approximately 2022-B-4.

The species was encountered with similar frequency in the same areas at all seasons
and does not appear to be subject to any significant periodic movement patterns. Asample
of 360 was classified according to sex and age and, as far as could be determined, included
animals in complete groups, although some may have been overlooked when groups spread out
to feed. These included 84 full-grown males, 173 full-grown females, 55 juveniles, 43
calves, with the top of the head reaching the crest of the hump on the females' necks, and
rive unclassified individuals.

This indicated a satisfactory proportion of immature animals although most of the
adUlts were thin and in several areas favoured trees had clearly defined giraffe browse
lL~es at 16 to 18 feet above the ground. Nine giraffe were collected on the Savuti in
!Pril 1967, when physical condition was expected to be at ita seasonal peak. The animal
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in best condition was 8. female with adult dentition, with 18 mm of subcutaneous fat at the
base of the tail, 8. kidney fat index of 53 and hea.lthy coloured femur marrow (see Child,
1965). The marrow was good in two others and fair in a fourth, but was poor in two adults
and in three well-grown juveniles cutting their third lower molars.

. Distinct browse lines, characterized by broken stems up to about two inches in
diameter were noted on Boscia albitrunca and other species along the Linyanti, and on
Tirmmjelenjele (?) in the'lams1'Upi!Garo.fu pan area, where thers was also widespread
evidence of the use of Terminalia sericea. Heavy use was made of B. albitrunca,
Lonchocarpus capassa and Phyllogeiton discolor near the Savuti and in a sample of 131
B. albitrunca in the southwestern Mababe 121 had very distinct browse lines and only one
tree showed little use. In the southeastern Mababe L.capassa was very heavily browsed in
some areas:but hardly touched in others. In a sample of 418 trees, along 6.6 miles of
road, soon,after the road south from Jovorega to Mababe Village enters the Acacia belt,
all but 20 (4.2 percent) showed extensive use. A sample of 100 trees three miles further
south contained only seven which were heavily browsed. In the first sample most of the
trees under 18 feet had been stripped of all branches and many were dead, those above this
height showed distinct browse lines with the smaller branches broken by giraffe.

They were also recorded eating Acacia spp. (including A. giraffae, A. tortilis and
A. hebeclada), mopane, Combretum spp., (including C. hereroense, C. imberbe, .._ -_
C. mossambicense), Zizyphus Imlcronata, Baphia obovata, Burkea africana and Dichrostachys
cinerea, some of which were quite heavily browsed, locally.

The heavy localized use of several important browse plants and the generally poor
condition of adults suggested giraffe populations are over-taxing the habitats in a number
of areas. The meat is very popular with the local people and the species is easily hunted,
so that it would be unwise to relax the stringent legislation protecting it, but a proper
investigation of its biology should be encouraged. This is the type of prescribed topic
which might appeal to visiting research workers.

WIKER Sylvicapra grimmia

Du.iker may occur throughout the Chobe Game Reserve, but were not encountered in well·
developed mopane south of the Ngwezumba river or in the Mababe depression, and numbers were
generally low. The species is probably more oommon around parts of the Okavango swamps,
however, as increasingly large numbers have been shot on tsetse control on the hun Front
during the past 25 years.

It has been recorded in small numbers along the Chobe river in l124-D-4 and l125-C­
3, w~ere it is largely a nocturnal visitor to the Chobe flats, although relatively more
cOlJUllOn in Kalahari woodland. It has also been noted in 1824-A-2 and 3; B-2 and 4 and C-l
(a single specimen); 1825-A-l and 3; C-2, 3 and 4; D-l; 1923-B-3; 1924-A-3 and south
from Nyai pan to the Botletle river in 1924-D-3 and 4; 2023-B-2; 2024-A-lj B-3; and 1>-1.

Duiker are notably resistent to hunting, and many of the changing trends in the
habitats in northeastern Botswana should favour this species.

STEENBUCK Raphicerus campestri!

Steenbuck were never recorded on the Chobe flats between Kasane and Kasinka, but ont
was noted near the base of the sand ridge in 1824-A-2 and there are reports of occasional
observations to the north of this. Several were seen along molapos in l824-A-l, but
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DUJIlbers are generally higher toward the south of the region. Besides these records,
,teenbuck were observed on the sand ridge in 1724-1>-4 and in 1725-C-3; 1824-A.-3 and 4;
:B-2 and 4; C-l, 2 and 4; 1825-A-l and 3; C-2 ; D-l and 4; 1924-D-2 and 4; 1925-A.-l
J,Zld 3; B-2; 1926-A-l; 2024-A.-l and 2; B-1, 2, 3 and 4; D-3, and they have been shot
1D large numbers on the Maun Front in 2023-A-l,.2 and 3.

Of the 52 sexed and aged, 23 were adult males, 25 adult females and 4 were juveniles.
!his small solitary browsing antelope is resistant to hunting and may have benefited by
the general bush encroachment in northeastern Botswana.

sHARP'S GRYSBUCK- Raphicerus sharpei

Shortridge (1934) quotes a report of this grysbuck occurring along the sand ridge
between Kasane and Kavimba but recent records indicate that its range up the Chobe river
extends only It miles into the Chobe Game Reserve where it is apparently confined to 1725­
0-3. Most contacts have been along the river although occasional individuals have been
reported on the sand ridge.

Numbers are in any case very low, and it would seem advisable to afford the species
absolute protection in northeastern Botswana.

Ourebia ourebia

Oribi have a restricted distribution in Botswana, where they are apparently limited
to the extreme north as they are not known to the local people elsewhere. They seem to
have disappeared from the limited plains country immediately north of the Goha hills in
l824-A-3 during the past 15 to 20 years, but reports indicate small numbers survive on the
Chobe flats in or about 1824-A-2, and Hepburn observed them in 1966 in neighbouring parts
of the Caprivi in l724-C-4 and D-3. Their status along the 1>tagwegana spillway needs
checking, as several indirect reports suggest their presence in this 1itt1e-known region,
and Shortridge (1934) indicates their presence in neighbouring parts of the Caprivi.

This population is separate, south of the Zambezi, from the population along the
Rhodesian border, which is itself isolated from the populations in the east of that
territory (Child and Savory, 1964). In Botswana they are known from l824-B-4; 1825-A.-1,
2, 3 and 4; and B-3, where numbers are still reasonably high, although all old bushmen
interviewed in this area agreed that they had declined appreciably during the past 20 to
30 years. This was substantiated by the fact that all the adults whose physical condition
was assessed during the present survey were very thin and a lactating adult female
collected in September 1966 had very depleted fat reserves, including the femur-bone marrow
Which was poor.

The species' range only just extends within the limits of the game reserve, although
=ore suitable habitat will be added by the proposed eastern extension of the national park.
This sensitive grazing species is in danger of extinction over much of its range in southern
Urica. and the decline in numbers in northeastern Botswana is in accordance with the
general deterioration of perennial grasses. Incorrect burning appears to be the primary
&gent in this respect in oribi habitats within the game reserve, so that the contro 1 of
tires along the edges of the Kakulwani plains is a high priority for preventing the
disappearance of the species.
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Redunca aurundinum

Reedbuok are not common in the Chobe Game Reserve, although numbers are higher in
the Kachikau Enclave and the speoies is well represented around the Okavango swamps and
around Panda ma Tenga•. Up to five were reoorded in a small area on the Chobe flats in
l725-C-3, and up to seven near the Ngwezwnba pools in l824-B-4, in the 1965 dry season,
although they have not been seen sinoe. The only area in the game reserve where reedbuok
are at all plentiful is on the Savuti "swamp" in 1824-C-l. Outside the reserve they are
known from l824-A-2; 1923-B-3, and according to Tinley (1966), oan be expect.ed in 1923-A­
2 and B-1; they have been shot in increasing numbers on the Maun Front; and are said to
be plentiful around Panda ma Tenga in 1925-D-l. In the last area they are reasonably
co~~on on the Nunga plain, but acoording to bushmen living there, this is a reoent extension
or their range from further north, as they were unknown in this area six years ago.

The species oan stand considerable hunting, as the hunting returns from the Maun
Front demostrate, but is often sensitive to deterioration of its perennial grassland habitat.
It would be desirable to have more of this speoies range within the propoSed national park.

THE KOBS Genus Kobus

Three members of this genus occur on the Chobe and Pookoo flats where they may be
seen together. Lechwe and puku were reoognized as speoies requiring speoial investigation,
while Profeasor W. Elder, a Fulbright Soholar, guest of the Botswana Government, undertook
an intensive study of waterbuck. Puku and lechwe were therefore studied in some detail by
the author and Dr. von Richter. This project, to be published separately, had a theoretical
background, comparing the ecology of the three congeneric grazing'speoies, but waS designed
to yield information of practical value toward their better management.

It is therefore necessary to indicate the general conclusions reached along the
Chobe river, only briefly.

Waterbuok Kobus eltQsiprymnuB

Waterbuck have been recorded within four miles of the Chobe in l724-D-3 and 4, and in
l725-C-3 and 4. They occur along the Savuti and Linyanti in l823-:B-3 i D-l and 2 and 1824­
C-l, and a single male was recorded at Tsotsoroga pan in l824-C-2 in June 1966. Small
numbers have been noted near Ngwezumba pools or KWikampa pan in l824-B-4 and it is reported
from the Panda ma Tenga area in a bout l825-D-l. Two males were noted near Nunga in the
south or this square in the five years ending 1965 by members of a bushmen community.
There are waterbuck in the Moremi Game Reserve, at least in 1923-B-l and 2, but the species
is generally scarce around the southern and western fringes of the Okavango swamp. A
single specimen is recorded in the hunting returns from tsetse operations on the Maun Front
and there is a recent report of a young male a 11ttle to the north of this.

Waterbuck do not appear to be subject to any seasonal movements along the Chebe
( figure 10), where they became more conspicuous on the flats during the dry season. One
recognizable male was observed repeatedly over a 24 month period in an area not exceeding
27 acres, and several groups were noted on a number of oocasions in the same areas for
from three to nine months.

Waterbuck appear to calve throughout the year with a peak in midwinter. Juveniles
were plentiful, but social segregation from an early age made it difficult to obtain an
accurate calf to female ratio. Nevertheless, the species is reported to be expanding
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along the Chobe, where their distribution on the Pookoo flats is similar to that ot warthog
and appears to be related to the grass Cynodon dactylon, which is also spreading in
disturbed areas and is eaten extensively by waterbuck. The pbysical condition ot 21 adult
males and 24 adult females was assessed during the 1965 dry season and, although many were
very thin, some, particularly east of Serondela, were in better shape than the majority ot
game concentrated along the river; in 1966 waterbuck were among the animals in best
condition at the end of the dry season.

The present status of the vegetation along the Chobe appears to suit waterbuck, but
elsewhere in northeastern Botswana numbers are low. HUnting of the species Should probably
be limited to the shooting of a restricted number of males by holders of expensive licenses.

Kobus vardoni

There is a small relic population of puku on the Chobe and Pookoo flats near
Serondela in 1724-D-4 and 1725-e-3. Within historic times this represented the southern
limit of a bulge in the species· range across the Caprin. Puku have disappeared from the
north bank of the Chobe within the last 40 years. The last stronghold was Imparira island,
at the eastern tip of the Caprivi, where they were reported plentiful in 1947. The island
was settled for the first time for many years in 1958 and by 1963 the species had
disappeared. A small herd on the opposite bank of the Chobe has not been seen since about
this time either.

Selous (1881) describes the species as numerous on the Pookoo flats in 1814 when he
saw groups of up to 50 and notes that puku extended west along the south bank of the Chobe
for about 70 miles from the Chobe!Zambezi confluence. In 1965 four men on foot twice
counted the population between Kasane and Simwanza, by working back and forth across this
resident species' narrow range. The counts yielded 81 and 83 indicating the entire
population in Botswana was under 100 individuals of all ages. These are mostly resident
within five miles of Serondela, with occasional individuals as far west as Simwanza and as
far east as Kasane. .

Table 16 summarizes puku classified into sex and age classes in June through January.
The significance of these classifications is to be discussed elsewhere, but it is pertinent
to note the high proportion of immature animals which represented 76 per 100 adult-eized
females. The physical condition of adults was also generally better than that of other
ungulates along the river, and 18 of 36 males and 10 of 33 females were classed as fair.

Numbers have obviously declined since Selous' time, but the population appeare to
be fairly healthy, although much of the area they once occupied in Botswana is now no
longer suitable habitat and poaching from the Caprivi may be significant. Management for
the Pookoo flats and close cooperation with the South African authorities in law enforcement
suggested later in the report, should favour puku. Numbers are very lOW, however, and a
careful check should be kept of the welfare of this species.

Lechwe Kobus leche

There are two distinct populations of lechwe represented in Botswana. The species
occurs along the Linyanti-Chobe system and in the Okavango swamps. It converges on the
Chobe when the river is low, in 1124-D-3 and 4 and l125-C-3, from higher parts of its
habitat in the Caprivi, and large herds graze the Chobe flats in Botswana for six or seven
~nths of the year (figure 10). There are also lechwe along the Linyanti where they have
been recorded in 1823-B-3 and 4, and l824-A.-l. Their occurrence along the Savuti in
1823-D-l and 2, and l824-e-l is dependent upon the presence of water in the channel.
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These two areas are united by suitable habitat, where the species has virtually
disappeared during the last generation from areas where Selous found them plentiful in
1874.

The Okavango population is said to be numerically strong, and the species is plentiful
in the Moremi Game Reserve in 1923-B-l, 2 and 3.

While the lechwe from the eastern Caprivi are in Botswana, they provide a very
valuable attraction to visitors to the Chobe Game Reserve, but numbers have declined
rapidly during the past few years. In 1962 Hepburn estimated over two and a half thousand
on the flats west from Kabulabula to Ihaba, but the highest count from Ihaha to Kasane in
1965 was 1,414 and in 1966 it was only 778 and some 20 to 25 percent of these were east of
Kabulabula. This trend is substantiated by unanimous reports from all over the eastern
Caprivi and by the low numbers observed by Hepburn, from a helicopter flight between Kasane
and Lake Liambezi, while searching for locusts in 1966.

Very young calves have been recorded between July and January while lechwe were
plentiful in Botswana, but most calves born in 1965 and 1966 were dropped from the second
week in September with a peak in December. Here there was a definite crest in rutting
activity from late October well into Deoember. Lechwe were classified into sex and age
classes according to standards developed on the KafUe flats by Robinette and Child (1964).
These results, based on a sample of 4,461, gave a calf to full grown female ration of 43
per 100, but this was reduced to approximately 18 per 100 by the time the calves were about
11 months old.

The physical condition of 192 adult males and 940 full-grown females was assessed
and, with the exception of a male with damaged testicles, all were classed as poor and the
majority were in the extreme. Von Richter examined lechwe near Kabe in the Caprivi in May
1967 and found they were in better condition than they had been along the Chobe during the
previous October to January period. This was probably not caused directly by the season
of the year when the observations were made, but to differences in the conservation values
of the habitats. Those along the Chobe were badly downgraded, while a point line transect
done in the Kabe area in 1965 showed that, although the small sandy elevations were
severely downgraded, the extensive molapos between had a healthy perennial grass cover.

Many lechwe are hunted by the people of the Caprivi who also poach considerable
numbers from the flats on the Botswana side of the Chobe when the species in concentrated
along the river. Whether or not this uncontrolled hunting is significant in reducing the
lechwe population requires further investigation. In my event the hunting along the north
bank of the Chobe with dogs may be responsible for many crossing to the Botswana side to
graze during the day, only to return to the Caprivi shortly before sundown. Proximity to
the river at this time of the year affords the animals a measure of protection, but on the
south bank the grassland is heavily grazed by a range of species, haS been downgraded by
past land use and is further suppressed by fires associated with the poaching activities.
Many of the grasses most favoured by lechwe were so short that they had to be transplanted
into boxes and allowed to grow before they could be identified.

The control of the rapid decline in the lechwe population across the BotBwana/Caprivi
boundary calls for greater protection of their habitats along the Chobe and on the sandy
elevations on both sides of the border. This, and the control of hunting, will only be
possible through close cooperation between the game reserve authorities and the South
African Administration in the Caprivi. Failure to halt the declining trends can be expected
to lead to the loss of a valuable tourist attraction in the reserve, and of a useful source
of meat and skins for the people of the Caprivi. The only year-round lechwe habitat on the
Botswana side of the Chobe is outside the reserve in the north of the Kachikau Enclave.
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TABLE 16

Sex and age breakdown of puku along the Chobe
river. by months

Month Adults Juveniles Calves Juveniles + calves

I tc1 00 100 females
++

IJune 32 38 29 13 111

'uly 14- - 13 - -
IAugust 14- 7 3 1 57

eptember 29 34 29 18 138.2

loctober 14- 1 3 1 51

::lvember 33 69 35 12 68

December 27 58 22 8 52

lllUary 44 105 41 11 50

- Ita1 207 318 115 64 Average 76
..
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The desirability of incorporating this into the sanctuary is discussed in Part II of
this report.

The lechwe pastures along the molapos in the Moremi Game Reserve are mostly heavily
grazed and show considerable deterioration of conservation values. A sample of 289 lechwe
contained 30 calves and 131 adult-eized females, giving a ratio of 23 calves per 100 females,
and the majority were in very poor condition with a number of deaths reported during the
1965/66 rains. This would suggest that the population is approaching a critical stage,
but more investigation is needed on the lechwe in the Okavango swamps, before appropriate
remedial aotion oan bo decided.

IMPALA Aepyceros melampus

Impala have a patchy distribution in northeastern Botswana which is close~ associated
with that of mopane veld. A herd is said to have disappeared from Nungwe valley between
Kasana and Kazungula, in 1725-e-3, during the past four or five years. The only records of
the species in this one sixteenth degree square during the present survey was of five, nine
to 18 month old dispersing individuals. Three 12 to 14 month old rams were noted near
Serondela in 1965 and 1966, and a nine to 10 month male and female were noted at Sidudu in
August 1966.

The species is fairly numerous in a narrow band parallel to the Chobe between
Kabulabula. and Ngoma, in l724-~. This population, centered around Simwanza, is isolated
from other impala in Botswana. There are also records from along the Linyanti in 1823-B-3
and 4 and l824-A-l and 2, and there is a strong resident population a round the Gubatsa
hills in l824-e-l which extends south into C-3 to link up with the population in the southern
Mababe and along the Kwaai in 1923-B-l and 2; 1924-A-l, 2 and 3. Impala have also been
observed in all seasons in the southeastern Mababe in 1824-e-2 and 3, but here numbers seen
were highest in the wet season.

There is a small population around the headwaters of the Ngwezumba river and in the
mopane along the northern edge of Ka.kulwani, in l824-B-4 and 1825-A-3, and the species
has been encountered in 1824-1>-2. Impala have been seen or reported along the stock route
in 1825-e-2 and 3, from mopane near the northern fringe of Nyai Pan in 1924-D-2 and 4, Nata
ranoh in 1925-D-3, and v.arden Holmes a Court Saw an adult male and female and a young male
15 miles north of Jari pan in January 1966, in 1926-A-3. They are also said to occur west
of Gweta in l824-A-2.

Impala are common in and around the Okavango swamps which occupy most of 1922 and
1923 and have been shot in large numbers on tsetse fly control in 2023....A.-l, 2 and 3, and
occqr in the northern half of 2022. They also occur in a narrow band along the east bank
of the Botletle river between Makalamabedi and some miles south of Tsoi in 2023-B-4; 2024­
A-l--2 and 3 and B-3. This population may now be isolated from these around the swamp and
thoft'e to the north east of Lake Dow, and it does not occur in mopane, but in fairly thickly
wooded vegetation along the river. The river here appears to form the limit of their
geographical distribution as, although the species is plentiful on the north and east bank,
it is unknown to the local people on the south and west bank.

Very little is known of the status or trends of the Botletle or central populations,
although numbers are reported to have deolined markedly around the Ngwezumba source during
the past 15 to 20 years since bushmen manned cattle posts in this area.

The population along the Chobe is said to have expanded rapidly over the past four
years and this is borne out by the results of the present survey. River counts sampled
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~he eastern fringe of this population, which is resident along the river, and recorded
iarpala some two miles further east than they were known for the previous four years. None
w.re recorded on counts in June 1965 but ,since then fair numbers have been noted on all
counta (figure 9). A downward deflection is discernible in both years around October when
temales become more secretive while calving.

The first calves were noted on November 12 in 1965, when they were about a week old,
and on November 3, 1966, when the oldest calves were less than three days old and when most
temales were still pregnant. Calving was very seasonal and most young are bom within
two to three weeks although, judging from size, a small proportion may have been dropped
tour to six weeks after the peak. Rutting activity was noted during the second week in
.April 1961.

Table 11 summarizes the sex and age class breakdown by months of 409 impala
olassified from whole groups along the Chobe in 1965 and 1966. As is usual with this
apecies, year round classifications gave a very high calf to adult female ratio as a result
of social segregation with calves forming large conspicuous bands during the dry season
before a proportion disperse away from the parental home range. Calves, however, remained
with the females for at least three months and the December-January figures indicate a high
aurvival rate through early life. The reproductive potential of impala approaches 100
calves per 100 females over one year old and the January figure indicates 84 calves per
100 females survived to an age of two to three months when losses are usually high.

The apparent yearling ratio is lower than in the population, as from about January
yearling females, which reach sexual maturity at 11 to 19 months, could not be separated
from older females. Further, a proportion of this age class had dispersed from the adult
range. Child (1965) found this dispersal took place at about 11 to 12 months of age, but
it may start earlier along the Chobe, when the calves are nine to 10 months old as several
of this age class were noted outside the species' usual range.

Although this population is increasing and spreading, individuals were mostly classed
as in poor condition, as gauged by standards determined by Riney (1960). The physical
condition was assessed for 114 adults of which all 23 males were grouped as poor as were 81
of the 91 females, the four exceptions being individuals that were in fair condition during
the rains.

The population around the Sawti channel and "swamp" eVidently built up while there
was water between 1959 and early 1965, but then experienced a considerable die-off. By
October the animals were all very thin and there were very few calves. In the following
October the animals were again thin and not one in more than 100 was found to be better
than poor condition i the calves , although more numerous than the previous year and
representing 20 to 25 per 100 females, were noticeably small compared with those along the
Chobe. This may have been related to a later calving season, although rutting was also
evident in this area during the second week in April 1966.

There were reports of impala ha.ving increased in and around the southern and eastern
fringe of the Okavango swamps, during the 10 years before this assignment began. This was
evident from the analysis of tsetse hunting records from near Maun (Child !i!l, 1961) and
waa reported from Chief's Island, the Moremi Game Reserve and down the Kwaai river into the
louthern Mababe. Over 1,000 impala were observed at close quarters along the Kwaai in
August 1965, and all were in very poor condition. The situation was even more critical by
October when the majority of adults had staring coats and drooping ears. A ram shot at
random had. no fat deposits, the bone marrow was red and watery, and the utilization of
'Protein tissue was obviously well advanced.
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The animals were still very thin in February 1966, at the height of the rains and
not one in over 100 adults was in anything but very poor condition. Calving took plaoe
around the second halt of December which was later than usual and later than the season
on the Chobe. Many calves died before they were s1% months old, . .and in June there were
26 calves in a sample with 91 adult females, when on account of the harsh conditions a
large proportion of the yearling females were still visibly smaller than adults.

It is evident that the populations in and around the Okavango swamp. are approaching
the crest of an eruptive phase, but that the depression of their essential requirements as
the result of several dry years had a marked effect on the herds in a number of areas.
These, and the impala along the Chobe, appear to be increasing as the result of the general
deterioration of habitats, which at this stage are favouring the species, which in tum is
further suppressing the v~getation. Experience in 1965 and 1966,. however, ~gests that
the populations around the swamps will soon decline, unless appropriate measures can be
taken. These should include the controlled removal of a significant proportion of the
animals.

SPRINGBOK Antidorcas marsupialis

The geographical range of springbok includes the Makarikari plains in the south of
the area covered by this survey, but ends very abruptly with no records north of about
190 45' s.

Springbok have suffered a reduction in habitat due to the bush encroachment in large
areas on these plains and recent increase in the prices offered for their skins has
intensified hunting pressure against them. This should be rigidly controlled. The species
has been incorporated into the farming program on many farms and ranches in South Africa,
and the possibility of its being similarly used in Botswana should be considered when
planning development of areas within its range.

GEMSBOK Om gazella

Child and Savory (1964) received one report of gemsbok in 172S-C-4 in Rhodesia,
although this species does not normally penetrate north of the 19th parallel in that
territory. In Botswana it is regularly hunted on the Kakulwani plain in 1825-A-2, 3 and 4,
but elsewhere is not common north of 200 S in the northeast. There are records and/or
reports of two individuals north of the sand ridge in 1824-A-e and another on the ridge in
1824-A-4. Several have been noted in mopane woodland in 1924-A-l and 3, in Kal&ha.ri wood­
land· in 1925-A-l, and the species is common south from Nyai pan in 1924-D-4.

Hippotragus eguinul

Roan were recorded in numbers in l724-D-4 and 1725-C-3 and in small numbers in 1824­
A-I, 2 and 3; B-e and 4; C-l, 2 and 4 and l825-A-l and 3. They were also reported from
1923-D-l and 2; are said to be plentiful in the western Makarikari, and to have" survived
in fair numbers around the southwestern fringe of the Okavango, although few were shot in
the last 10 years of tsetse control hunting on the southern fringe.

In the northeast of the Chobe Game Reserve they are subject to seasonal movement
with numbers building up along the river during the dry season (figure 11). As with
several other species this appears to be influenced by the availability of surface water
away from the river, which would explain the difference between the 1965 and 1966 peaks.

Ex libris J.M.Kalwij



71,

TABLE 11

Sex and age class breakdown of Impala on eastern
fringe of Chobe population

Adults
Month Yearling Calves Tota.1

"t- 00
00 ++

May' 8 5 13

June 1 1 7 14 23

July ; 8 1 25 39

August 3 5 .23 31

September 9 18 4 42 73

October 9 11 8 28

November 6 20 11 13 50

December 4 27 3 23 57

Januar;y 8 43 8 36 95

~
Total 45 141 34 189 409
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Roan are sensitive grazers, favouring open grassland or plains in northeastern
Botswana. Reports from old people point to a very marked decline in numbers in the past
10 to 40 years throughout the region, with the possible exception of the western .•
Makarikari. Residents of Kasane claim that even during the last five years there has been
a significant drop in the dry season concentrations along the Chobe.

Much of the Makarikari is waterless and it includes some of the healthiest multi­
species grassland found on the present assignment. Further west, however, the species
has declined drastically in the area between Kanyu and Maun.

Roan favour open country, but remarkably few were contacted during the present
assignment, considering some 30,000 miles were driven in the study area. All 30 adults
whose physical condition was assessed were classed as poor, and most were in the extreme,
even during the most favourable months of the year.

The species should be considered as in danger of disappearing from much of its
range and should receive special protection. This is probably mainly due to habitat
deterioration, but in several areas numbers are now a pproaching a critical level so that
an,- hunting of the species should be very strictly controlled. It might even be limited
to holders of' the package licences issued to the clients of the safari oompanies, except
where careful investigation shows that more general hunting can be allowed. It is also
most desirable that surviving areas of' good roan habitat should be conserved and that the
management of such areas in the Chobe Game Reserve should be given a high priority.

Hippotragus niger

Sable are widespread in the northeast of' Botswana, where they are subject to 80me
seasonal movement. The species has been recorded along the Linyanti and Chobe in l823-B-3
and 4; l824-A-l and 2; l724-D-3 and 4 and l725-G-3, and in the Mababe depression in
l824-C-l, 2 and 4 and 1924-A-2. Elsewhere in the Chobe Game Reserve they were noted in
l824-B-4 and D-2; and in l825-A-l and 3 and this range extends outside the Reserve in
1825-A-2, B-3 and D-l; C-2 and 4; l823-D-l; 1923-B-l and 3; 1925-B-2 and 1926-A-l.

The species is now reported to be rare on the western side of the Okavango swamps,
where a generation ago it was still fairly plentiful, and very few have been shot on
tsetse control on the Maun Front on the southern fringe of the swamps. The species'
effeotive range is therefore the eastern fringe of these swamps and adjacent parts of the
)tababe, the Chobe/Linyanti area and Kalahari woodland in the northeast and east of the
region.

The regular counts along the Chobe river indicated the seasonal nature of sable
usage of the Choba flats (figure 11). Numbers were high around Kwikampa pan and the
Ngwezumba pools in June 1965 and circumstantial evidence indicated most moved north to the
Chobe when the pan dried. There was little water away from the river during 1965 and
aa.ble numbers were higher there during the dry season than in 1966, when many pans held
water throughout the year.

Sable were strictly seasonal breeders which dropped their calves early in the year.
The first calves in 1966 were noted on 5 February, 20 miles scuth of Dodo Crossroads, but
they were not seen on the Chobe flats until the 26th of the month. The first record in
1967 was in the first week in April, but these were fairly well grown and were estimated
to be two to three months of age. These dates comply with the observations of bushmen
in the Ngwezumba-Hunga area, who gave the peak in calving as January or early February.
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In several parts of northeastern :Botswana old residents volunteered that there had
b41en a noticeable decline in sable numbers during the last 20 or more years, and in some
o! these areas, notably around Tam.a.tupi and Nunga., several skulls were found in the veld.
!beee included eeven adult males with moderately to well-worn permanent teeth, one adult
female with heavi~ worn teeth and a juvenile just cutting its third lower molars. In
addition Hepburn located six adult males which had recently died along the Chobe in 1962.
Pour of these had all permanent moderately worn teeth, but the other two ekulls could not
be located in 1965.

A total of 278 head were classified between September and November along the Chobe
River. These included 69 adult males, 114 adult females, 30 yearlings and 65 calves.
The proportion of males may be high as bulle tended to space themselves singly along the
edge of the flatll, where they were more or less resident during the dry season. The
femalee and juveniles on the other hand, spent I'IIUch of the day in woodland away from the
river and tended to water in the late morning or early afternoon.

The survival rate of 57, eight to 10 month old oalves per 100 adult females indioated
by the above figures, was fairly satisfactor,y as was the number of 20 to 22 month old
18arlings. But the physioal oondition of 71 adults along the Chobe river was judged as
poor for 42 females and 27 males. Only two males, whioh remained on the nats after the
1965/66 rains had set in, were classed as t air.

The animals along the Chobe were generally in muoh better oondition than those
observed near Tamatupi in Ootober 1965, and in or near the Moremi Game Reserve in August
1965 through June 1966.

Sable are fairly sensitive grazers, which appear to be entirely dependent on the
availability of open water, as they have not been observed in waterless areas. The
deterioration of the perennial grasses near permanent water through trampling or grazing
by other speoies may therefore affect the species adversely. Together with the general
deo1ine in perennial grasses, this suggests that the range of sable will continue to
deorease, unless adequate protection can be provided for its habitat.

The species is popular in national parks and game reserves, and is prized as a
trophy so that, although numbers are still reasonably high in some areas, it should receivea. muoh protection as possible from other forms of hunting.

TSESSEBE Damaliscus 1unatus

Special attention was paid to this little known species during the present survey,
and the following discussion is based on the results of this work which is to be published
elsewhere (Child and Hepburn, Ms).

There are reoords of beBllebe from 1724-D-4; 1725-0-3; 1823"""-4; C~ and D-l;
l824-l~ and 3; B-1-; C-;, 2, 3 and 4; 1825-A-l and 3; C-1 and 1>-1; 1923-B-l, 2 and
3, and trom the hun Front tsetse area, where it has been shot in deoreasing numbers
OVer the past 24 years (Child !! !l, Is).

The species is subject to some seasonal movement, particularly in the north where
numbers build up along the Chobe in years when the pans dry up (figure 12). There is also
eome dispersal away from permanent water in the southwest of the Chobe Game ReBerve,
although a proportion remained in the dry Beason range and tsessebe can apparently do
v1thout surface water for several months at a time.
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Tsessebe are plentiful in some areas, but old people report a definite decline in
numbers. Tsessebe are exclusively grazers and physical condition and the proportion of
juveniles showed a close parallel with the status of perennial grasses, so that this
decline was probably at least partially due to deteriorating habitats. The species is,
however, also very susceptible to hunting. Skins now fetch reasonably high prices and it
would appear advisable to control hunting and to limit the off-take from much of its range.

Alcelaphus buselaphus

Hartebeest oocur in the Makarikari area in the south of northeastern Botswana and
have been seen or reported from 1925-D-2; 2026-A-l; 2024-B-3; D-l and 3. They
probably never enter the Chobe Game Reserve, as has been suggested, as none of these areas
are within 70 miles of its borders and there does not appear to be suitable interveni~g

habitat.

WILDEBEEST Connochaetes taurinus

Wildebeest are subject to considerable movement in central Botswana and this extends
into the northeast of the territory where they have been noted in 1724-1>-4; l725-e-3;
1823-B-3 and 4; D-kand 2; 1824-A_~1,-2 and 3; __ B-4 i _C~l, 3 and_A; l825-A-3; B-3 and
D-l; 1923-B-l, 2 and 3; 1924-A-l aDd 3; »-4; 1925-A-3; 1926-A-3, and the,. have bean
shot in deolining numbere on the MauD P'ront during the past 24 ,.eare (Child et al, Ks).
'!'be species also OOCU1"8, at least seaaonal~, throughout most ot the ia.ltarika-rt:-

The decline in the Ma.ka.rikari population between about 1960 and the spectacular
crash in 1964 is being traced in the above manuscript. This appea~to have been a classical
example of a population eruption, followed by the expected heavy mortality as the species
exceeds its habitat resources. Early writers do not mention herds of wildebeest "numbering
thousands", or "blacking out the horizon" and the first such accounts appear to be from
about 1920 to 1930. From then until 1962 most visitors to the area were impressed with the
numbers of wildebeest they saw and Riney and Hill (1963) describe driving for over an hour
without outflanking a herd.

The heavy mortality coincided with several dry years which followed a number ot
wet years. Survivors in the southwestern Makarikari appeared to favour a band of grassland
with light to moderate bush encroachment, but still supporting a reasonable cover of
Cenchrus ciliaris and Schmidtia bulbosa which together with Odyssea paucinervis were grazed
in April, 1966.

Perennial grasses had virtually disappeared between this area and the Botletle river
and tbis was a recent phenomenon aB charred stumpB and tufts were found in Bandy soils
where wildebeest and cattle were numerouB until 1964. The collapse in the grasses was
probably fairly sudden, judging from the uniform stands of scrub. On the other hand there
was healthy stable multi-epecies grassland away from water between Kamaga and Oweta.

This evidence led to the hypothesis that wildebeest bad increased as the result of
land-use practices which had changed the species' composition of grasses near water,
f'3.vouring such species as C. ciliaris and S. bulbosa, which are obviously palatable. Once
the trend was in motion the increasing numbers of wildebeest would have accentuated it
until this species alone or in combination with livestock, which were also numerous,
overtaxed the simplified grasBland and promoted bush encroachment, or, in areas unsuitable
for bush, sand-dune formation. The wildebeest died in large numbers in 1964 and the
oattle a year later.
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This hypothesis suggests that the deoline in wildebeest was due to some extent to
changes in the habitat and not solely to the construction of veterinary disease control
fences, as has been claimed. There is no denying that many animals died on these fences,
but many also died in severely impoverished habitat many miles from them, and there is no
evidence to hand to suggest that this resulted from the fences cutting a migration route.

Wildebeest appear to move into the southern Mababe from the edge of the Okavango
swamps during the wet season as they are then more common in the depression than during
the dry months. There is also a buildup along the Chobe in most years, (figure 12),
apparently associated with the drying up of the pans in the Ngwezwnba/Kaku1wani area, but
this has been very 'much less significant in recent years. Large herds have not been seen
in the Kasane area for some years and old residents agree that wildebeest have become
much less plentiful in the Kasane/Panda ma Tenga area during the last decade.

Wildebeest have a high reproductive potential and numbers can recover rapidly,
although it seems unlikely that this will happen where the habitats have been seriously
modified, as they are reported to have virtually disappeared from the Bushman Pits area
before the general die~ff in the rest of the Makarikari.

The species requires careful conservation and the protection of its habitats, so
that moves to create a sanctuary in the Nyai Pan area should be encouraged. The disease
control fences have killed many wildebeest and may have "restricted their geographical range
in Botswana so that the closest possible cooperation should be sought between the Game
and Veterinary Departments over the siting of any future fences, and in the general manage­
ment of the species where it occurs together with livestock.

BUSHBUCK Trage1aphus scriptuB

Bushbuck are common along the Chobe and Botlet1e rivers and, according to reports,
this applies along the edge of the Linyanti, although the species appears to be less common
in the Okavango delta. It has been recorded or reported in reasonable numbers from 1724-D­
4; l125-G-3; l823-B-3 (1) and 4; l824-A-1; 2023-B~ and 4; 2024-A-1 (1) and 4; B-3
and a single juvenile was observed in 1824-A~ at Kasinka, well away from the Linyanti.
Tinley (1966) reports them from riparian vegetation in the Moremi and they have been shot
in small numbers on the Maun Front, particularly toward the lower end of the Nxaragha
valley near the western limit of 2023-A-3.

Bushbuck have not been recorded over three miles from the Chobe river, but within
this narrow band there is a seasonal difference in the intensity of use. During the dry
season they are closely confined to the riparian fringe with individuals feeding a short
distance out on the Chobe flats. The most important browse is then Capparis tomentosa,
Gardenia spathu1ifo1iaand Acacia sp., and the first two bear very distinct bushbuck
browse lines by the end of the season. Bushbuok become less conspicuous in the riparian
fringe and a portion of the population moves further from the river as soon as the vegeta­
tion begins to come into leaf just before the rains. Species particularly favoured at this
time include Baphia obovata and Acacia nigrescens. These movements, and decreasing
Visibility from about January, account for the low numbers recorded on the standardized
counts described in detail later in the report (figure 13).

During the 1965 dry season bushbuck were active in the early mornings, but activity
declined during the morning before building up to a peak just before sunset. After sun­
down most were observed lying down in thickets in the riparian fringe and relatively few
were observed on night counts, using a powerful spot lamp, until about 23.00 hanB, after
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which they became more active and could be found in fair numbers in areas where a few houra
before none were seen. This activity continued until about 01.30 hrs, but whether it
extended until dawn was not determined.

Bushbuck were frequently assooiated with baboons and derived some food from fra.gments
of plants dropped from the trees by the baboons, but were also recorded eating baboon
droppings which may provide a si'gnificant element in their diet, particularly during the
dry season when this association is most pronounced.

Small calves were observed tb.roughout the year even when there was rutting behaviour
in this more or less solitary species. The sex and ages were determined in a sample of
622, between June and January 1965/66 and 1966/67 (table 18). ,The social structure of
these groups is summarized in table 19, which indicates that lone adults or a female and
her calf were the most usual social units, amounting to 55.9 percent of the 'observations,
followed by single or, occasionally, pairs of juveniles, which made up another ~3.4 percent
of the contacts.

Old residents of Kasane are agreed that bushbuok are now more oommon along the river
than 10 yeare ago, and this is borne out by the high proportion of juveniles in table 18.
These animals were estimated to be 18 months old or younger as judged against a known aged
19 month old female reported by Wilson and Child (1964). The population may, however, be
approaching the crest of an eruptive peak judging from the heavy use of the most favoured
dry season browse plants and the poor physical condition of most adults. In a sample of
60 adult males and 75 full-grown females, all but three males and five females were classed
as in poor condition and many noted during the dry season were very thin. Six of the eight
exceptions were in the Vicinity of the Game Reserve headquarters, where they are sheltered
from competition from other species, and even at the height of the dry season a male and
two females were noted as fair.

It is therefore probable that environlllit1tal resistance to the expanding population has
been intensified through the g~neral increase of game along the Chobe, particularly during
the dry months. An important factor may be the increase in elephant, although they have
not been noted using either C. tomentosa or G. spathulifolia. The former grows rapidly,
and at this stage the control of bushbuck numbers is probably a fairly low priority,
although it would be prudent to maintain a olose oheok on population trends.

SITA.TtJNGA Tragelaphus spekei

Sitatunga are limited to swamp habitats and occur in the Okavango delta and on the
Botswana side of the Linyanti swamps as far east as Lake Liambezi in 1923-B and 1824-A-1.
There are reports of oocasional members of the species along the Chobe river east of this
limit, within the Kaehikau Enclave, and von Richter found an old skull at Kabulabula in
1724-1>-4 in early 1967. They also occur in the eastern Caprivi in permanent swamps near
Kasane.

Suitable habitat stretches in a belt averaging about two miles wide for over 50 mil.'
west of Lake Liambezi, on the Botswana side of the border, but the best availabie maps
indicate that less than three square miles 1s within the Chobe Came Reserve, whose north­
western corner does not quite reach to the main channel of the Linyanti. Little is known
of the species' biology, but it is an important trophy animal and can readily be viewed
from prominent trees along the edge of the swamp.

It is therefore recommended that consideration should be given to protecting more
of this species' specialized habitat. This is related to the question of changing the
status of land tenure of some parts of this region, discussed later. It would also be
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TABLE 18

Sex and age of bushbuck along the Chobe river
by months

Adults Juvenilesl 100
Month Total

?I~
Juveniles adult ~

00 ~

June 51 17 14 20 143

Ju~ 51 20 19 12 63

August 52 7 20 25 125
i September 166 38 74 54 73

I october 115 35 42 38 90

November 129 23 37 69 187

I Deoember 28 5 9 14 155

Janua17 30 8 11 11 100

I

, Total 622 1153 226 243

Average 107.5
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TABLE 19

Group structure of Bushbuck

, Frequency of occurrence

Group Struoture

No. of observations No. of individuals
(%) (%)

Single ad. t 95(22.7) 95 (15.2)

Single ad. ~ 90 (21.6) 90 (14.4)
foj 10 ( 2.4) 21 ( 3.3)ad. 00

ad.~ 12 ( 2.9) 25 ( 4.0)

Single ad. It and Single ad.~ 12_( 2.9) 24 ( 3.8)

Ad. tl+ ad. ~ 2 ( 0.5) 6 (0.9)
;f

11 ( 2.6) 23 ( 3.6)Ad. 0 + Juvenile(s)

Ad. l' + ad. ~ + Juveniles 14 ( 3.4) 49 ( 7.8) !

Ad. ~+ Juvenile 49 (11.7) 98 (15.7)

Ad. ~ + Juvenile(s) 21 ( 5.0) 54 ( 8.6)

Juvenile(s) 102 (24.4) 137 (22.0)

Total 418 622
Average No./group 1.49
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~.able to discourage large-acale burning of the swamp until the effects of these frequent
ii~1 on sitatunga habitat can be gauged.

Tragelaohus strepsiceros

Kudu were recorded in l724-~ and 1725-0-3 where numbers were high, and in smaller
palb8rS in l823-B-l and 2; l824-A-l, B-2 and 4; C-2 and D-2; l825-A-3; and near Tsoi
On the east bank of the Botletle at about the center point of 2024. They have also been
IbDt in numbers on the Maun Front during tsetse control operations along the southern
fringe of the Okavango swamps.

Although kudu occur away from the Chobe in the northeast of the game reserY'e, most
are found within a short distance of the river. Here, like bushbuck, there is a local
••uonal shift in the intensity of use. More activity near the river during the dry months
leads to a virtual absence of kudu from the riparian strip and surrounding vegetation, as
.oon as browse on the sand ridge begins to come into leaf in November (figure 13). This
11 not related to visibility along the count TOUte, as the drop occurs while it is good
and numbers showed a clear increase while many bushes were still in leaf in 1966.

Juvenile skulls from the Maun Front and obserY'ations along the Chobe river support
Simpson (1966) who describes a marked peak in calving early in the year in Rhodesia and
Zambia. Animals were classified into sex and age classes according to ageing oriteria
cleveloped by this author (tables 20 and 21). Entire groups of kudu were difficult to
classify because of their preference for dense bush and only those where it was reasonably
certain that the whole group could be obserY'ed are included in the tables.

The first table gives an indication of the composition of these groups and
demonstrates the obvious prevalence of groups of females and juveniles, or of smaller
groups of adult males. There is a general concensus of opinion that kudu have increased
along the Chobe and this is substantiated by the high numbers of immature animals in the
.econd table. The ratios should, however, be used with considerable caution as there is
obvious social segregation between different classes and adult females appear to be more
secretive than groups containing juveniles.

The kudu population is beginning to encounter considerable environmental resistance
and without exception 41 adult males and 80 full-grown females were classed as in poor
physical condition, and during the 1965 and 1966 dry seasons many were very thin. In
1965, in particular, the adults became very lethargio in the presence of danger and several
had rough coats and drooping ears. These assessments of physical oondition were confirmed
by the poorly developed fat deposits in five specimens with fully adult dentition.

Kudu also made extensive use of Capparis tomentosa and Gardenia spathulifolia
during the 1965 dry season,. but generally fed at a higher level than bushbuck, thus avoiding
undue competition·with them.

The species is reported to be declining in the Okavango delta area and this is
Supported by lower kills over recent years in the Maun Front tsetse control hunting area,
as the species is usually resilient to this type of hunting (Child !1 aI, Ms). It is
not common away from tho Chobe or Linyanti and, as a valuable trophy animal, should be
protected against undue persecution. A careful check should be maintained 'of population
trends near the Chobe and more information is needed of its general biology in this area.
Together with a study of bushbuck this could provide an attractive project for a visiting
research worker and thus lead to a better understanding for the management of these two
important tourist spocies.

Ex libris J.M.Kalwij



80

TABLE 20

Sex anc! age ola88 breakdown by IllOnthll ot Kuc!'4
along the Chobe rivet

Ac!ulta Calve.:
Konth Total Yearlings Calvea 100

taft ~ ad. ~

June 19 12 1 4 2 -
Ju17 51 6 15 11 13 81

.1uguat 61 10 26 24 1 21

September 131 35 29 41 26 90

October 26 1 6 14 5 83

November 31 3 13 8 1 54

Deoember 2 2 -
Januar,y 8 4 4 100

Total 341 69 94 114 64

Average 68.1
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TABLE 21

Group structure of Kudu along the Chobe river

Frequency of occurrence
Group Structure

No. of observations No. of individuals
(%) (%)

Adtrt) 29 (33.3) 52 (15.2)

~ ~ (~) 4 ( 4.6) 6 ( 1.1)

Single Ad ~and Ad ~ 1 ( 1.1) 2 ( 0.5)

~d 1(01 and ad ~ (~) with oalves
8 ( 9.2) 52.(15.2)and/or Sub-e.d

A.d ~ (~) ~ith oa1ves and/or
30 (34.5) 181 (53.0)yearlings of both sexes

A.d t (~ + Juvenile(s) of one or
~oth sex 4 ( 4.6) 15 ( 4.3)

uvenile(s) 11 (12.5) 33 ( 9.7)

I'otal 81 341
~verage size of all groups 3.9
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Taurotragus om

Eland are widely distributed in northeastern Botswana where they are sUbject to
considerable movement, but they are only occasional visitors to the Chobe flats east of
Kachikau. They have been recorded from l724-D-4; l72S-C-3 and 4; 1824-A-l, 2 and 3;
B-2 and 4; C-l and 2 i D-2; 1825-A-l and 3 i D-l and 3; 1924-D-4; 1925-C-2 and 1926­
C-2.

Eland are of special significance to the bushmen and the following account of their
behaviour is based on these people's intimate knowledge of the species, augmented and
co~irmed by field observations during the present assignment.

The female herds which usually number 10 to 30 individuals break up temporarily to
calve from July to September, but then reunite and several such groups coalesce and are
joined by males which gives rise to large herds. Rutting begins while some calves are
still being born and reaches a peak around October. The large herds persist into the
rains but break up between January and May and from then on the males remain in small
groups of from one to six or eight individuals. The calves leave the female herds about
June and ron in herds on their own, which may remain together until the animals reach
adulthood, although young animals are sometimes associated with the large herds during
the rains.

Fairly small calves were recorded from September, although Hepburn (Pers. comm.)
noted young calves in July in both 1962 and 1963, and calves were generally well
represented. No animals were classified as in poor condition and most adulta which could
be approached close enough were rated as "good". A male with all permanent teeth, killed
by a lion at Ngwezumba. pools late in August 1965, had over 23 mm of Subcutaneous fat on
the back, a kidney fat index of 329 and good fat reserves in the femur bone marrow.

Eland are not numerous in and around the Chobe Game Reserve but, the population
appears to be healthy and may be expanding, as modifications to the habitat probably favour
this browsing species and several old people considered numbers higher now than twenty
years ago, although others had noticed no change. No particular management is reco~mended

at this stage, although hunting should be regulated to ensure a safe off-take.

BUFFALO Sltlcerus carfer

Buffalo are locally very numerous in parts of northeastern Botswana where theyars
subject to considerable dispersal away from permanent water during the wet season. They
hav~ been recorded in l724-D-3 and 4; l72S-C-3 and 4; 1823-B-2, 3 and 4; D-l and 2;
1824-A-l and 3; B-1, 2, 3 and 4; C-l, 2, 3 and 4; D-2; 1825-A-l and 3; C-l, 2 and 3;
D-l, 3 and 4; 1923-B-l, 2 and 3; 1924-A-l and 2; 1925-B-2 and 1926...A.-l and 3. Buffalo
are reported plentiful throughout the Okavango swamps and were one of the more numerous
species shot on tsetse control on the Maun Front. They also move in a southerly direction
toward the Botletle east of the Makala.ma.bedi fence from the general direction of the
southern Jiababe.

The movements of buffalo require further investigation, on account of the species'
possible implication in the spread of foot and mouth disease. The veterinary authorities
in Botswana seem generally agreed that it is the only wild ungulate which is likely to
transmit the disease over long distances, the significance of other species being in the
local dissemination of the virus in an outbreak area.
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The species is very nocturnal and secretive along the Chobe river, but becomes
1DOre conspicuous during the dry season (figure 1), possibly as the result of an influx of
animals from waterless areas. Groups that had grazed on the flats during the night were
followed and led two observers over 14 miles in an easterly direction one day and more than
10 miles in a southwesterly direction, from approximately the same starting point, two days
later, without either group of cows and calves being seen. Similar tracking of bachelor
herds was more rewarding as these moved only three to six miles from the flats.

!isto;y of Buffalo Population

Buffalo appear to have been reasonably common along the Chobe in 1814 when Selous
(1881) shot several. They were unknown to the bushmen of the Ngwezumba area for several
generations until about 1944 to 1946 when they began to be seen in small numbers over a
!airly wide area, but are now common in this region. The bushmen at Nunga. reported a
similar sequence of events, although it was not possible to date the reappearance of the
species there. A buildup in numbers is also reported along the Chobe. Stigand (1923)
gives a brief account of the game in the Okavango swamps and on a journey from Toten, alont
the Thamalakane, across the western Mababe and up to the Linyanti near the present
Ngamiland border but, significantly, does not even mention buffalo.

These and other reports indicate buffalo were~irly widespread but not especiallj'
oommon during the latter half of the 19th century, and that numbers were low and their
range restricted for the first three or four decades of this century. By-the early forties
buffalo were being shot in large numbere on tsetse control on the Maun Front along the
southern fringe of the Okavango swamps but, in spite of some reduction in the area hunted,
the number shot per year showed a steady upward trend until 1965, when the pattern of
hunting was changed (Child !i!1, Ms).

There was a marked die~ff of buffalo in the Savuti area after the channel ceased
flowing early in 1965. The skulls of 39 of the first to die around the swamp included 20

.CLdult females with modef'ately to well worn permanent teeth; 2 UlU'lued adults with
moderate~ worn teeth; nine adult 1II&18s with moderately vorn teeth; three,-oung adults
with the premolars exchanging, and four juveniles with the first or second molar e1'l1pting.
The second wave of deaths waa represented by 11 .ku.lls of which 10 vere adult 1II&1es with
moderate~ or heavily worn teeth and one V&lS a female with light~ vorn p8l"l1l8Dent teeth.
]1(1'. Eric Ru.ngren also obser'led the early stages of this dle-<)ff among animals along the
Linyanti and of 11 carcuses, nine vere old females. These sample. euggest a IIOrtalit 1
pattern, affecting first juveniles, then old females, old III&le8 and fina1~ young adult
females, similar to that obse1'V'ed ~ Child (1965) during the die-<)ff of a herd of over
200 buffalo compressed onto an island during the formation of Lake Kariba.

Hepburn (pers. comm.) reports many thin and dying buffalo in the Enclave and south
to the Ngwezumba 'river in 1962 when a number shot by local Villagers were abandoned as too
thin to eat.

The author inspected 16 lower jaws of buffalo collected in the Jari pan area on
behalf of Riney and Hill (1963). Three had a complete set of teeth but the remainder
vere well grown juveniles. Some 2,000 buffalo were estimated to have died in this area
of 48 square miles in 1962. There was a further heavy die~ff in 1965 and considerable
numbers are reported to have died during the intervening two years. The dentition and
femur bone marrow were examined from 42 carcasses in October 1965, as well as the extent
to which each carcass had been eaten by predators or scavangers. These included 21 adult
~ales of which four had well worn permanent teeth, 13 moderately worn teeth and four
lightly worn teeth. The only carcass in this group which had been extensively eaten was
one with lightly worn teeth, although several of the others were known to have been killed
by lion, which had abandoned the meat after very little feeding. It was also noticeable

Ex libris J.M.Kalwij



84

that very few of the adult males had oily femur bones. On the other hand most of the 12
females with moderately or lightly worn permanent teeth had oily femur bones and had been
extensively eaten. Two males with exchanging incisors 2 and 3, and a female with erupting
adult canines were intermediate in the oiliness of their bones and the amount of meat
rereoved, between the adult females and Mles, but a slightly younger ma.le with the third
molar erupting was hardly touched. Three small calves with the first molar erupting or
in,were, however, extensively eaten, but these carcasses were older than most others.

A herd of 10 to 15 buffalo observed at Jari pan contained no sMll calves, and only
five individuals which were not almost full grown. All the animals in this herd were very
thin.

Here the pattern of mortality appeared to have proceeded further than near the
Savuti. Adult males, after three years of generally heavy die-()rfs, were dying in greater
numbers than the females, most of which were probably killed by lion, as their carcasses
had. better ·fat reserves than those of the males and they were generally more extensively
eaten.

Trends in Buffalo Populations

As already noted, the population sampled by tsetse hunting on the southern fringe
of the Okavango swamps is still apparently expanding. Reports indicate the same from
several other areas around the swamps. The population along the borders of the Wankie
National Park, near Jari pan, received a severe setback between 1962 and 1965, and habitat
conditions are such as to suggest that animals will continue to die in this ana in dry
years unless appropriate action can be taken.

The die-()ff around the Savuti was probably precipitated by the exceptional habitat
changes associated with the drying up of the channel. Buffalo are, however, very numerous
seasonally along the Linyanti where several died in 1965. This population may be reaching
a peak in an eruptive phase as conservation values in the area are generally low.

The buffalo along the Chobe near Kasane are still apparently ~ncreasing and
juveniles are numerous. Many were in poor condition in October 1965, but some ot these
may have been animals which moved to the river from elsewhere as fat reserves were
generally satisfactory in 15 buffalo shot for rations, between October 1965 and October
1966, and in four juveniles which drowned in the Chobe during a stampede in August 1966.
With the exception of the juveniles,most had some subcutaneous fat at the base of the tail,
and this reached 25 DIll in depth in a fema.le shot in October 1966. )1ost adults had
reasonable kidney fat indioies (see Child, 1965), ranging between 14 in a November female
to 51 in the above October female. Only one of the young calves and an adult female shot
in August 1966 had poor fat reserves in the femur marrow.

The perennial grasses on the Chobe flats were heavily grazed by buffalo at night,
particularly during the dry sea.son, and oost of those shot had stomaoh contents with a
significant proportion of this grass. The stomachs of the four juveniles drowned in
August 1966 were full of green grass from the flats. The species also make extensive use
of browse such as Baphia obovata, Dichrostacgys cinerea, Pterocarpus stevensonii .and
Combretum spp.

Conclusion

There has been a marked increase in the number of buffalo in most of northeastern
Botswana since the tum of the century, when numbers were low, possibly due to the great
rinderpest which swept through this part of Africa between 1896 and 1898. The recovery
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v&8 assisted by changes in the habitats, including an increase in browse plants and cover,
but in several areas the species is becoming overpopulated and a number of popula.tions
are at, or approaching, the crest of an eruptive peak, and can therefore be expected to
begin to decline. Their activities are also damaging to the habitats of other species.

The species is much sought after as meat by many of the local people and the
controlled hunting of buffalo should be encouraged, as a source of local protein and as ~

'distraction from the hunting of several other species. An investigation into the posaibl.­
litles for harvesting buffalo on a commercial scale in one or more of the ooncentration
areas would also be desirable. Little is, however, known of the biology of this species,
and every opportunity should be taken to accumulate basic information on its movements,
habitat requirements, breeding, growth patterns, etc.

DISCUSSION

The changing trends in many wild populations, in which the sensitive grazers are
declining numerically and the species favoured by bush are increasing, coupled with the
widespread bush encroachment and general deterioration of perennial grasses, especially
on sensitive soils or where there has been the most intensive detrimental land use, causes
concern for the future productivity of the region. The pattern of deteriorating .,
conservation values occurs throughout much of Africa, but is particularly cdtical where
the vegetation is sensitive to abuse, as the result of climatio factors or the geology' or
geomorphology of an area. The habitats in northeastern Botswana are subject to a low
erratic effective rainfall and are mostly on unstable sandy soils.

Veld management, whether for wild or domestic species, should aim at achieving t~e
long-term stability of the habitats and at halting the distressing decline in conservatl.on
values over large areas. At the same time it is necessary to seek to increase yields from
these marginal lands and it is suggested that the controlled utilization of wildlife, in
its varied forms, should receive full consideration in this respect~ This does not imply
that wildlife should replace existing forms of land use, but that it should be integrated
with them on a carefully planned basis.

The remainder of this report is devoted primarily to suggestions for the management
of the wildlife industry in northeastern Botswana. These suggestions include what appear
to be appropriate measures for the control of the industry under prevailing circumstances
and at the present level of understanding of the various species' biology and the
utilization of wildlife in Botswana. A strong plea is ~~e for incorporating the accumula­
tion of useful information in any biological management or administrative control program,
as this will provide a basis for more efficient coordination of the industry in the future.

AVIFAUNA OF THE CHOBE GA1>LE RESERVE

The varied birdlife of the Chobe Game Reserve is already a popular attraction with
many visitors, and its significance as an added tourist attraction should increase. This
prompted a survey of the species known in the reserve, which is included as appendix A
of this report.
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PART II

SANCTUARIES AND GENERAL TOURISJ.~ BASED ON WILDLIFE

CROBE GAJre RESERVE

History

The Chobe Game Reserve came into existence under the Bechuanaland Government
Proclamation No.22 of 1961, better known as the Fauna Conservation Proclamation, after
an alternative area along the Rhodesian border and adjacent to the Wankie National Park
had been considered and rejected. The original description of the game reserve included
a larger area, extending further south and ea..st, but the boundaries were altered several
times until in 1965 they were as shown in the figure 14.

Previous to the setting aside of the game reserve, various government officials
in authority had enacted local regulations for the protection of several species, in
addition to royal game, in this area, and in particular had. attempted to restrict hunting
along the Chobe river. In April 1962, a warden was appointed to the reserve and was
stationed at Kasane and from then onwards policing activities were intensified, within
the limits imposed by a meagre staff of from two to seven game scouts. These activities
were further restricted during 1963 and 1964 when for 18 months the warden was required
to act as district administrative officer, in the absence of a district commissioner.

The 27 miles of main road along the Chobe river from Kasane to Simwanza was built
in 1962 with a R20,OOO Colonial Welfare and Development grant to the game reserve. At the
same time, a series of game-viewing tracks providing loops from this road onto the Chobe
flood plain were opened up for tourist traffic, giving a total of some 60 miles of game­
view routes.

The Chobe River Hotel was built in 1961, by private enterprise, to serve the game
reserve. This company installed a pontoon across the Zambezi river at Kazungula in order
to allow the area access from the Zambian road network, as at this stage there was only a
primitive track to the Victoria Falls along the south bank of the river.

The Chobe Game Reserve was officially opened to the publio on August 1, 1964, and
the numbers of visitors making use of the amenity are summarized in table 23. A
satisfactory growth in the volume of tourism was evident in the first year, but by 1966
tourist accommodation was saturated at peak periods, particularly during long holiday
weekends in Rhodesia and zambia 1n July, and during Rhodesian and South African school
holidays.

Chances in the Status and Limits of the Reserve

The regulations governing the Chobe Game Reserve were similar to those applying in
national parks in several neighbouring states and clearly indicated the Government's
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J,ntention that the area should be managed as a national park. The official status as &

,.me reserve tended, however, to result in recommendations for conflicting forms of land
use within the reserve and a division of the responsibility for game and its habitats
between two Government Departments with diverging interests. Further it denied the area
the prestige of a fully proclaimed national park.

It was therefore recommended to the Government that the status of the reserve should
be elevated to that of a national park, to be run on established internationally accepted
principles, and the necessary legislation is now before Parliament where it has been read
tor the first time. It was also evident that the prevailing arbitrary map-line limits of
the reserve needed revision. They cut across ecological unit .. and are difficult to
administer as they ignore existing physical features. The author was requested to
investigate possible changes.

The six areas considered are indicated as A. to F in figure 14. Definite reoommen­
dations have been made for four of the areas while, in the remainder, suggestions in this
report may require modification in the light of future developments.

Area A - Eastern Extension

The Kakulwani plains and adjacent libalas are attractive game-viewing country which
only just penetrated the eastern border of the reserve. This was the only protected
oribi habitat in Botswana and, as already noted, the area is probably important alternative
habitat for the dry season concentrations along the Chobe river of such species as sable,
roan, tsessebe, wildebeest and zebra. Further there was only a restrioted area suitable
tor tourist development in conjunotion with the pilot water-manipulation project situated
around the head waters of the Ngwezumba river.

According to old people who used to live in the area, the plains were not much used
by cattle, even when livestock was plentiful, as the coarse grasses are unpalatable in the
dry season and the black "cotton" soils too adhesive during the wet season. A further
disadvantage was the presence in neighbouring sandveld of "mohau" Dichapetalum CymOBUm, a
toxic weed dangerous to livestock. No objeotions were raised by the Directors of Agri­
culture or Veterinary Services to an extension of the eastern limits of the game reserve,
and the latter went so far as to agree that a slight deflection of the stock route between
bore holes No. 2 and 3 could be justified. In fact the nearest point on the proposed
boundary, drawn up in consultation with the Forest Department so as to exclude as much
saleable timber as possible, was about 3t miles from the stock route.

This extension of an additional 100 square miles of unoccupied state land has been
incorporated into ths schedules defining the national park.

Area B - Southeastern Corner of Reserve

The Forest Department is presently surveying the extent of timber resources in this
area. Should they be worth exploiting,then consideration should be given to excluding some
of the better wooded areas to the south of the Shinamba Hills and east of the Mababe
Depression from the national park, retaining them as game reserve. It would then be
desirable to compensate this loss by the addition of more of the libala country to the
northeast of the hills and to ensure that the hills are well wi thin the park. A.ccording
to the surveyors carrying out the ground checks for the preparation of the maps of Botswana
by the Directorate of Overseas Surveys, these hills are just within the present eastern
boundary of the reserve.

Ex libris J.M.Kalwij



88

TABLE 23

Visitors to the Chobe Game Reserve sinoe it was opened
to the Publio in August 1964 expressed as daiy,

weekly and annual tickets purchased

1964/65 1965/66 1966/61
Month Daily Week Ann. Daily Week Ann. Daily Week.' Ann.

August 210 19 - 421 52 3 407 86 2

September 202 64 - 259 25 - 267 38 1

October 136 11 - 191 18 - 188 13 -
November 133 62 - 117 17 - 72 2 -
December 91 7 - 117 25 - 271 17 1

January 79 17 - 122 - - 212 9 -
February 65 - - 63 2 - 101 - -
March 127 - - 97 4 - 255 20 -
April 337 19 - 262 23 - 282 21 -
May 237 16 - 325 17 - 347 103 -
June 176 - - 166 7 1

July 514 46 - 551 43 ' 1

Total 2 307 261 - 2 757 233 5 2414 309 4

Total to May
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Under no circumstances should areas north of an east-west line some five miles south
Or the Ghautumbi molapo be excised from the park, as has been requested by the Forest
J)epartment.

!rea C - Southern Extension-
The Mababe depression is a natural ecological unit bisected by the southern boundary

or the reserve which is arbitrarily sited along the 19th parallel. It was therefore
~ested that the southern part of the Mababe should be added to the reserve, as the area
was unoccupied state land in which the hunting rights were divided between two safari
companies. The area was also hunted over by the 80 odd residents of Mababe Village, who
lIOVed north to this area from Mokoba in 1954.

The proposed line would have been as follows: south along the Magwikwe sand ridge
from the 19th parallel to a point due east of the southern limit of the Kwaai airfield
of Ker, Downey and Selby Ltd; thence by the shortest distance to the Kwaai river; east
along this river to where it divides in the southern Mababe. just north of Mababe village;
thence along the eastern watercouree. until it is no longer clea.rly defined; thence in a
Itraight line south of east to the sixth pan south of the mopane limit. going south along
Riley's road from Jovorega. to Rakuku. (i.e. about 17i miles south of Jovorega on this road);
then north along the road. including the pans in the game reserve. to the first pan south
of' the mopane limit; thence due east eight or ten miles to a track running more or less
parallel to Riley's road; thence north along this road to the 19th paranel.

This additional area has large wet season concentrations of game. such as wildebeest
and zebra. as well as large more or less resident populations of impala. kudu, tsessebe
and giraffe, and would appear to be of considerable importance to game moving from the
vicinity of the Morerni Game Reserve, during the rains. The country varies from open
grassland to open bush or tree savannah with occasional closed forest. The ground is hard
80 that. providing there is underground water. the area could easily be opened up for
tourism.

There is tsetse fly; an attempt to introduce large scale agriculture in the south
was a costly failure, and neither the Directors of Agriculture nor Veterinary Services
could visualize any objections to its inolusion in the game reserve. This was in fact
recommended in general tenns in "A Land Use Survey of the Northern State lands Botswana"
by Blair Rains et al (1967).--

It is, however, a long way from Kasane so that it would be some years before it
could be developed, while in the meantime it is earning valuable revenue from safari
hunting. For these reasons it has not been included in the national park. Nevertheless,
the area should be declared a game reserve (or controlled hunting area) until such time as
it is required in the park, as this would allow the management of the habitats and wildlife
populations in the Mababe as a who,le and would facilitate better control of tribal hunting.

Area D

The southwestern corner of the game reserve is not to be included in the national
park, the limits of whioh follow the loiagwikwe sand ridge south of the Tsantsara molapo.
~.e area will, however. retain the status of game reserve in which safari hunting will
be permitted.

Area E

The Linyanti swamps and their environs provide an interesting contrast with the
Chobe river east of Ngoma. The area has plentiful game, at least during the dry season,
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and should be sampled by a tourist circuit. At present there is, however, very little of
it within the game reserve for, as already noted when discussing sitatunga, th~ reserve
includes only ~-3 square miles of swamp and, according to the best available maps, does
not impinge on the international boundary, along the main channel of the Linyanti.

It would therefore seem highly desirable that more of this habitat should be brought
within the park. The only way this can be achieved at present is by including part of the
west of the Kachikau Enclave within the reserve, as this is unoccupied state land, but any
serious inroads on the enclave would prejudice its usefulness as a hunting concession. A
more desirable alternative would be the incorporation of the triangle between the Savuti
and Linyanti, but this would require the consent of the North-Wast-District Council, as
being in Ngamiland, it is Batawana Tribal Territory.

Area F

An area of particularly good Kalahari woodland adjacent to the southern border of
the Kachikau Enclave has been excluded from the definition of the national park in order
to allow the exploitation of the timber. It retains its status as game reserve and in
addition will become, in terms of new forestry legislation, part of the forest res'erve
including most of the present Kachikau Enclave south of the Chobe flats.

For obvious practical reasons it is seldom possible to achieve the ideal within a
national park, so that it oontains only complete ecosystems, all the year round natural
habitat requirements of the speoies reoorded in it, and is therefore independent of
surrounding areas. This is especially difficult where mobile populations, subjeot to more
or less extensive movements of a seasonal nature, are involved in an area whioh is not
geographioally isolated in any way. The suggested changes in the game reserve or national
park boundaries seek to alleviate Some of these diffioulties, but it is nevertheless
desirable, wherever possible, that a national park for the proteotion of wildlife should be
surrounded by a buffer zone in which the exploitation of the wildlife is strictly controlled.

In effect this is the case in the~ing concessions around the Chobe Game Reserve.
Generally these areas are sparsely if at all populated, and hunting is mostly limited to
the activities of the safari companies. There are, however, indications that the status
m!.2. is not always being maintained and the situation can be expeoted to deteriorate further,
unless there are adequate safeguards, particularly as the commercial value of wildlife
products becomes more generally known. Immediate steps should include a severe limitation
on the issue of pot licenoes in the Choba distriot and adjacent parts of the northern
state lands, espeoially along the cattle export route, and the strict control of all hunting
by residents of the Kasane-Kazungula-Lesuma area, the Kachikau Enclave and the southern
Mababe.

If possible, the zone around the national park, or any other sanctuaries, should
receive the designation of game reserve or controlled hunting area, which would not
preclude other forms of extensive land use, with which wildlife management should be
ooordinated. It is particularly desirable that productive forest reserves and game reserve8
(as opposed to national parks) should be combined in order to obtain most effective utili­
zation of the wild populations.

Kachikau Enclave

This enclave, which has already been mentioned on several occasions in this report,
separates most of the game reserve from the Chobe - Linyanti river system, and is itself
isolated from the rest of Botswana by the reserve (figure 14). It has already been agreed
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that the rational use for this land would be to have it in the game reserve - national park
system, but approximate~ 110 square miles are occupied by some 3,000 people. The area
primari~ under consideration is rough~ that portion of the Chobe flats east of a line
passing through Kachikau and Parakarungu which is free of tsetse fly, and is not to be
incorporated in a forest reserve.

This area is scenically attractive and could be developed easily and cheap~ for
tourism. Its inclusion in the national park would increase the tourist..-holding potential
by over 60 percent and it provides essential habitats for several species, which may
otherwise disappear from the Chobe District. The only year-round lechwe habitat is in this
region, to the north of Kachikau and, as already stressed, the species is in a precarious
position within the game reserve. Sitatunga do not occur in the reserve east of Ngoma,
the enclave contains some of the limited oribi habitat which could be protected in Botswana
and reedbuck are plentiful, although virtually absent from the present reserve.

These species are associated with attractive vegetation types which are disappearing
and which would be worthy of protection, in their own right, if this were not also ensuring
that Botswana would continue to have a game sanctuary with a record number of large mammal
species. This argument could be countered as purely idealistic, but for the fact that the
tourist industry has already proved its value and, with encouragement, could expand rapidly.

The area was first occupied by the present inhabitants around the turn of the
century. These people belong to two tribes, the Masubia, which is the tribe of the eastern
Caprivi, and an offshoot of the Batawana from Ngamiland. As already noted, their agri­
cultural history has not been a happy one and the area has been subjected to periodic
flooding. The first suggestion that people should be moved from parts of the area was
made by the Forest Department in 1937. The District Administration reinforced this request
in 1945, as by then large areas were completely denuded of all vegetation and wind eros~on

was Widespread. By the early fifties, tsetse was advar~g and reached Kasinka in 1952~'

At about the same time the best croplands in the east began to be submerged and the heavy
die-off of cattle precipitated a voluntary exodus of some of the people. For those who
remain in this remote part of Botswana expansion is now limited to a relatively small
area surrounded by forest and game reserves and by tsetse fly, while there is no shortage
of land for human occupation in the east of the Chobe District. Here there appear to be
better prospects for crop and livestock production, nearer the District Headquarters and
with better communications.

The enclave certainly has some potential for crop production, although it is
doubtful if the clich~ describing it as the "granary of the north" is applicable in view
of the fact that almost 15 percent of the population received famine relief through the
World Food Program in 1965. Livestock are estimated to number 1,600 head, but most were
in poor condition in 1965 and 1966, judging from a sample of 109 allocated a grading.
While the status of the grasses is generally fairly high, conservation values are not being
maintained even at this low stocking rate, due to the necessity for early burning in order
to render most of the grasses edible.

The restrictions on expansion imposed on these people are bound to come into
increasing conflict with forestry and wildlife interests. Fire control and policing
Operations will remain more difficult and expensive, and the conflict between wildlife and
agricultural pursuits will intensify. It is especially pertinent to consider the role of
hippo in the regulation of the flow of the Chobe system and their effects on flooding,
against their incompatibility with crops and the seasonal demand for their destruction by
river bank cultivators. Three very old men, interviewed separately, mentioned an
interesting phenomenon in this respect. They could detect no change in the nUmerical
strength of the hippo population over the past 40-60 years, although garden raiding has
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increased. Whereas in their youth the hippo used to walk right through their crops growing
along the river bank, without causing damage, to graze beyond, this is no longer the case.
This suggests that the hippo have only recently learnt to eat cultivated crops or that the
grassland has been modified so as to be less attractive to them.

Few nations are better placed than Botswan~ to plan the long-term development of an
area as large as the Chobe District along sound lines, and the Government is aware of this.

A technical meeting was called between members of the Agriculture, Veterinary,
Forest, Tsetse and Game Departments and the District Administration to discuss this
question. It was generally agreed that good areas for agricultural development appeared
to exist in the east of the District, where communications are better, and that these
should be further investigated with a view to development, which it was hoped, would
attract people from the enclave.

The implied intention toward rational land use planning on a regional basis is to be
commended. It is hoped that the necessary preliminary survey work can be implemented in
the not too distant future, as continued uncertainty is bound to retard development or to
channel it along less productive lines.

Policy

The administration of a national park is greatly facilitated if there is a clearly
defined policy setting out the aims and objectives for its management and development.
Such a policy should be within the framework of the internationally accepted principles
embodied in the "Draft African Convention for the ConseIVation and Management of Wildlife",
taking into account local conditions. It must also bridge the gap between the need to
conserve the natural beauty of, in this case, the wildlife populations and their habitats,
and the need to exploit these resources for the maximum long-term benefit of the people of
Botswana. Above all it must be realistic.

Once a policy has been drawn up and accepted, then it allows the delegation of
authority to Field Staff without the danger of ad hoc decisions or individual preferences,
which might be temporary, distorting the long-term objectives. In other words, it ensures
continuity as and when there are changes in staff and obviates the need for the park warden
constantly to have to refer back to his superiors.

This has obvious advantages in reducing time spent on purely administrative
functions, but can be equally useful when dealing with biological problems. Management
cannot begin until the end product required of such management is known, as this will
det~rmine the techniques which may be tried. If, for example, it were policy to have as
many elephant in the park as possible, irrespective of the numbers of other species, this
would require a different approach than if it were policy to have as many animals from as
wide a variety of species as possible. It also focuses the attention of research toward
specific problems and so avoids lengthy studies Which, although interesting in themselves,
may be of very low priority to the overall well-being of the park. This may be
important where trained manpower is limited.

The need for a carefully laid out plan for coordinating the development of the
amenities within a national park is fairly obvious, but what is perhaps less often realized
is the need to integrate this development within an overall policy. A striking example
of this need occurs in the drier parts of the Chobe Game Reserve where tourist facilities
have to be developed in conjunction with water manipulation projects. The several factors
which must then be taken into account include: the availability of underc;round water
habitats which are not over sensitive to trampling by the animals whioh will use the water,
the availability of sufficient sites the right distance apart to allow & system of rotation
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.. the use of the bore holes so that habitats have time to recover between SUccessive

.....ons in which the holes are used; there must be reasonably attractive country for game
ii.wing and the siting of accommodation; the presence of hard ground reduces the costs of
JO&d.B and tracks and, last but not least, there must be adequate game of a sufficient
,.riet7 to attract and hold tourists at the seasons in which the area is open to the public.

The definition of poliC7 is obviously the prerogative of the Government and the
tollowing tentative suggestions are included purely as a framework for the llIanagement and
4evelopment plans outlined below.

~gested Policy for the Chobe National Park

The Chobe National Park is set aside for posterity for the enjoyment of mankind, in
particular for the enjoyment and benefit of the people of Botswana, and for the protection
Or the animals, plants and natural feat°.lres Within its limits. Recognizing that the
aesthetio justifications for the park will be fortified if it is as economically self­
tutficient as possible, it is the intention that oertain areas of the park should be
developed in order to attract and hold Visitors, provided this does not confliot unduly with
the maintenance of the essential natural beauty of the area. Recognizing also that the
area has been modified from its pristine state by past land use and is influenced by current
land use in neighbouring areas, it is the intention that the park should be managed in such
.. tta7 as to safeguard the conservation values of the habitats and the future existence of
the fauna native to the area.

The park will be administered in terms of the National Park Proclamation of 1961,
by Central Covernment, through a park warden and subsidiary staff, who will be responsible
tor: 1) ensuring its proper admini.stration, management and development, in accordance
with the principles and the spirit of the "Draft African Convention for the Conservation
and Management of Wildlife" of 1967, and 2) for keeping such records of these activities
aa may be necessary to ensure continuit7 and facilitate future planning.

The biological management program will be based on a management plan and will aim
at providing the greatest number of animals, particularly large mammals, of the widest
possible variety commensurate with ecological stability. Where habitat llIanipulation is
necessary, it will be done in such a way as to appear as natural as possible. Scientific
research by bona fide research workers will be encouraged, but unless granted written
permission to the contrary, it is the responsibility of such workers to obey all park
regulations. Buildings, roads and other constructions should be harmonized with the land­
scape and will be sited only after detailed planning within an overall general development
plan. Tourist amenities will aim to attract and hold as many visitors as possible without
destroying the essential wilderness qualities of the park. Accommodation should range from
Primitive camp sites to high-class hotel-type accommodation and private enterprise, under
strict government control, will be invited to participate in its development and management.

Biological Management

The Chobe Game Reserve is a large area of some four and a half thousand square
lIiles of dry marginal country which has been considerably modified b7 past land use. The
changes in the habitats are reflected by changing trends in the wildlife populations, some
or which are expanding while others recede. The knowledge of the area and the mechanisms
&trecting these changes is still far from complete, in points of detail, and any management
toward. countering them will have to be carried out by a small staff, With many other duties,
and With limited funds.
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It therefore seemed advisable to try to detine the priorities for stabilising the
habitats and then gradually reclaiming those which are essential to endangered species,
although additional desirable measures are mentioned in the discussion on individual speciel
in P&rt I of this report. The priorities appeared to inolude the recording of the history
of land use, area bY' &rea bY' area; the detailed exploration of these areas with a view to
describing the fauna and flora and determining conse1T8.tion trends, and the establishment
of a system of routine recording for mea.suring the changing trends in wildlife populations.
This work should continue, together with the evaluation and, if possible, reotification of
possible overpopulations of game, and water manipulation.

Exploration

The exploration of the reserve, using aerial photograph print laydowns &8 a basis,
should continue as opportunity affords. In addition to mapping the vegetation and record.in(
the seasonal abundance of game, gaps in the detailed history of the area should be filled
by the' careful questioning of old people whenever possible, and repeated checks should be
made of conse1T8.tion trends. The latter should be based on step-point transects and
photography and should include a oritical assessment of the physical oondition of individual
adult animals. '

The information thus assembled should be filed in an acoessible form and should be
compiled into area reports, with appropriate maps eto., at periodio intervals. These
reports ~ seldom be complete but would ensure that valuable information is not lost.

Fire Control

The proper oontrol of fire 18 probably the greatest single challenge, to the
management of large areas of the Chobe Game Reserve. There are considerable practioal
dif'fioulties in the controlling of unwanted burns as fires enter from outside or are starte4
by careless travellers within the rese1"1e, and early burning is official Forest Depa.rtment
policy_

The theoretical basis for needing to control tires and for using burning as a
man~ment tool, and the effects of different bu.rning regimes on the type of vegetation
occurring in the resern have been outlined briefly in Part I. It is evident that unle..
the present burning pattern 08Z1 be altered 8Z1d unless the trends induoed by it can be baU"
or reversed, certain species, whose essential habitat requirements are declining, will
continue to diminish in numbers and rDBJ disappear.

Fire oontrol is a difficult and expensive operation so that severe penalties for
negligent bu'ning are desirable. These will not prevent all tires, but they will deter
a portion of the Wl'Ong-doers and so reduce the inoidenoe of fires. It is also necessart
to control the movements of people using the ma1D roads through the rese1"1e and to designa"
limited areas where they rDBJ camp and light fires, so that these areas can be ~specia.l1J"

protected.

Negotiation is called for between the Game and Forest Departments in order to~
at a policy which is less damaging to the natural resources of the country than one dept ~.

on regular early burns. This is especially pertinent to areas which are both forest and
game reserns and around the perimeter of the national park, as obviously the question viII
not arise within the park.

It should be the Game Department's policY' to prevent all unwanted tires in the
national park, a.lthough it will be some years before this is possible. In the meanti­
through tra.ffio should be controlled and all a.vaila.ble effort ahould be concentrated in •
few critioal areas, which could be expanded as opportunity arforded.
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The first of these areas should be the strip of highl1modified Xalahari woodland
baoldng up the Chobe flats between Kasane and Ngoma (figure 5). The area 18 already
enclosed by fire traces, which should be widened and graded earq e&Oh season. It might
.lso be necessary to cut a second fireguard parallel to this, particularq along the eastern
border of the parle. The proposed diversion of the main road through the parle to Ngoma
bisects this blocle lengthwise and would be a usetul seoond break if maintained aa such, and
this would also appq for the transverse road cutting across the area from KalvizikanJcanga
or Serondellas to Mandabuzi and Ngwezumba.

If built with this pIU"POse in mind, the road oould be made effective against fires
from the east penetrating deep into the northern arm of the park. It Should be noted,
however, that where tourist roads are to act as firebreaks thlll precludes the earq burning
of an adjacent strip, to increase their effectiveness, as such fires will promote bush
encroachment and so reduce visibility for tourists.

The second area which requires speoial attention is that around the head vaters of
the Ngwezumba river where the pilot watel'-ilWlipulation project is situated. The proposed
network of game-viewing tracks should be graded annualq and theireffeotiveness against
fires increased by moving the verges to a depth of some 20 ~rd8. This would, .
incidentall.y facilitate game viewing. This system of tracks will not enclose the area
entireq so that to be effective it would need to be supplemented by a series of fire­
breaks, particularq along the eastern border of the parle.

This area will be linked to the strip along the Chobe by the aforementioned road.
and, oonsequentq, about halt the eastern border of the parle would be protected in the
direotion from which most fires originate. It would, however, be an advantage to have
an additional break linking the two areas along the eastern boundary.

The system would be of real benefit to the Forest Department's interests in the
forest and forest game reserve to the west and fire prevention here would protect the
northern arm of the park from fires from the west. This protection would be increased if
the two systems were linked along the 13 miles of road from Ngwezumba toward Kachikau.

The third area deserving special consideration is the Xababe depression, most of
whioh vas burned out in 1963, 1965 and 1966 by fires started along the main road between
Kaohikau and Maun. It might be some time before this area is developed for tourism and
until then, the outting of firebreaks would be unduq expensive. However, the area is
protected from settlement in the north by the forest reserve and there is onq ~ light
settlement to the south, by non BtoOle-owning people, so that the most economio way of
limiting fires in' the whole Xababe would be through the policing of the southern settlements
and through restricting the use of the roads through it to permit holders.

A high priority, which does not fall strictq within the terms of management, is
the prevention of the frequent damaging fires on the Chobe flats, started by people
orossing over the river in dugouts from the Caprivi. The terrain renders polioing
ertremeq difficult, as these people can easily recross the river, which in ma..ny places
is narrow, while a law enforcement officer has to negotiate several hundred yards of open
grassland. The apprehension of poachers becomes virtualq impossible when this grass is
ahort llfter a burn. Poaching is blatant and is carried on in tull view of tourists and
Game Department staff alike, and is directed mainly against lechwe. Doga are landed on
the Botswana side to chase the lechwe towa.rds the river, where they are dispatched on the
bank or in the water.

This is the only serious poa.ching in the Chobe Game Reserve and calls for close
oollaboration with the South African authorities in the Caprin. Hot onq i8 the poaching
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to be deplored, but the fires started to f acilitate it are causing considerable harm to the
pastures along the Chobe river in the ma.iD game viewing area. in the reserve.

Erosion Control

There is very little accelera:ted erosion in the Choba Game Reserve which oould not
be oounteracted by the proteotion of the perennia.l grasses from the harmful effeots of
fire. An important exoeption is the faoe of the sand: ridge overlooking the Choba flata
between Kasane and Ngoma..

Perennia.l grasses have almost disappeared and recovery from past land use is
prevented by the seasonal conoentration of game. Large herds of UDglllates, inolud:iDg
elephant, pour down the sand ridge towards water, shifting considerable quantities of soil
and destroying most of the herba.ceous layer earl,y in the dry season. This is accentuated
by the grubbing actinties of baboons, espeoiall,y in stony areas whioh might otherwise
receive more protection.

Some attempt to stabilise this sensitive portion of the habitat is called for.
Fallen trees, of which there are JDan,1' due to elephant damage, could be laid along the
contour in an attempt to deflect the dOWDward rush of animals from the most affected areas.
These would also tend to hold so11 washed during the rains and could be arranged so as to
enhance their protection of patches of grass from undue use.

Habitat Manipulation

It will be necessary to lII8J1ipulate habitata to some extent, in order to offset
some of the harmful effeots resulting from past land use. This should be directed toward,
improving the habitats of endangered speoies, the diversifioation of the alre~ highly
modified habitats adjacent to the Chebe f'lats and, to a limited extent, to improving
visibility along important game-newing tracks.

These objectives may often be catered for siDll1ltaneously and an opportunistio
approach would ensure the most economio use of labour, or the most efficient use of fire.
A simple example would 'be where habitats consisting of uniform thickets were to be
diversified by hand clearing. This could be expensive if undertaken as a special operation,
but costa would 'be reduoed it it were done when a road maintenance gang were in the area
and., by promoting grassy glades where there were none before, it would favour grazers and
improve visibility.

Bu.rning, carried out correctly, is & useful management tool and can be used to
promote either woody species at the expense of grass, or vice vers&, or to improve the
nature of grassland. In the Chobe Game Reserve its use should probably be restricted for
sOllie years to combating the scrub whioh is invading grassland areas thus impoverishing the
habit&ts of sevenl grazing species whose numbers are declining. In most areas burning
should be limited to fires late in the dry season, prefenbl,y after the gr&ss has dried
out after an early shower of rain. Neither should such fires take plaoe at too frequent
intervals for, as alread..T discussed, this oan induce resulta similar to early burning, if
there is not sufficient combustible material.

The correot interval between burns in the dry marginal habitats of the Chobe Gam.
Reserve could be detennined from experiment, but this would neoessitate & long delay until
suoh trials yielded results. It would seem preferable to limit burning, where it is
desinble, to & frequenoy of not more than one late burn every five years. Even then.
this regime should not be striotly adhered to, &nd &n area should be burnt only it there
is a good aoCWlll11ation of combustible material. This might necessit&te delaying the bu~

one or more years until the d.ry season following a partioularly favourable growing ssasorh
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The Forest Department ourrent~ map all tires in areaa of potent1al~ marketable
timber and these most valuable reoorda should be augmented and extended to inolude the
whole Chobe Came Resel"'te. It is espeoial~ important that all deliberate bums assooiated
with management should be acourate~ mapped, and that the conditions before the tire and
in the following dr;r season should be reoorded with the aid of step-point transect. and a
..rie. of fixed-point photographs.

Habitat manipulation should be concentrated along the strip adjacent to the Chebe
flats in the northeaat of the reserve and in one or two areaa in the Mababe depression.
In the first area the objeot would be to break up the thickets which have become established.
along the main road between Kasane and Ngoma. This will require the hand clearing of
patches of bush where grasses are insutt1oient~ developed to enable a hot bum, while
judic~oua burning should be suffioient to thin out the bush at the eastern end of the
Pookoo flats. Where hand olearing is necessary, telled scrub should be windrowed at the
edge of the olearing to provide material tor a hot tire in a later year. Chemical
treatment of the stumps ~ also be needed in order to prevent coppicing.

One or more are&8 of grassland with moderate to light bush encroachment should be
selected in the Mababe depression in order to establish the usetulness of burning for the
eUmination of such bush. These areas would, however, require absolute proteotion from
fire for at least tour years before the trials are started.

It ~ be necessar,r to bum small patches of the tall grassland ot the Kaknlwani
plains adjacent to game-viewing tracks in order that tourists may see game. Suoh fires
would have to be ear~ to be of use and should not oause undue damage in this relative~

resilient grassland, provided the areas involved are limited to a few acres away from
vater holes and are not burnt again tor a number ot years. This will necessitate the
keeping ot very detailed records.

Water Manipulation

There are a great many seasonal pans in the Chobe Game Reserve, several of which
may hold water throughout the year, but there is very little tru~ permanent surface water.
In dry years, such as 1965, it is limited to the Chobe river in the northeast, the Linyanti
swamp in the northwest, the pools in the Ngwezumba river at Ngwezumba bridge and, in reced
years, to water in the Savuti, although even this was limited to a small seep at the foot
of the Qubatsa HillS, during the 1965 and 1966 dry seasons.

The augmentation of natural surface water is therefore one of several management
techniques which can be used to raise the year-round holding capacity for several species
of game in large areas of the resel"'te. These species disperse through the reserve during
the rains and tend to coalesce towards larger and larger pans and eventual~ to permanent
water, as the dry season progresses. The sequence in which pans dr;r up varies to some
extent according to the local distribution of rain in a given season and this, in tum,
influences the movements of the animals so that a secondary aim Of water manipulation is to
attempt to regulate these movements.

There are, however, several dangers inherent in any management program which alters
but one aspect of an integrated ecosystem. It was, therefore, recommended that a pilot
projeot should be tried in order to evaluate the uses and limi.tations of this type of
lIlanagement under local oonditions in the Chobe Game Reserve and that the result. of these
trials, which should be oarefully documented, should form a basis for the consideration
of further schemes. Six bore holes have been sunk around the headwaters of "he Ngwezumba
river and are to be used in a rotational system.
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Several factors were taken into account in the planning of this pilot Bcheme. The
development of tourist amenities in thiB area iB a logioal step following expansion along
the Chobe. Underground water was generally available and the Kakulwani plains and
surrounding libala country was relatively stable grassland. The trampling effects of game
using the Ngwezumba pools diminished rapid~ away from the water and were insignificant
a mile from it, in' .pite of the general deterioration in conservation values due to too
frequent bu.rning around the pools. Consequent~ the bore holes were sited approximately
three miles apart. Nevertheless, populations of elephant and bu.ffalo, at least, ~
require to be controlled in this area for, as already noted, they have built up rapidly
from nothing, since the early forties, and damage iB widespread.

There are two methods of rotating the use of the six bore holeB. Eaoh hole could be
pumped in succession for one dr;y season, so that the vegetation around it would be spelled
from intensified use for five years. After several cycles it should be possible :to judge
whether this degree of use was safe. However, as this is a pilot projeot, it is desirable
that the resultB of the trials should become available as soon as possible in order to
facilitate the planning of water development elsewhere in the reserve, or in other game
management areas. It is therefore suggested that the holes should be spelled for differing
periods. The initial cost of equipping the holes would be increased, bu.t should be
justified by the greater efficiency of the trials and the difference in cost would be
reduced by staggering the years in which the holes were used initially. This would, in
any eaSe, be necessary to ensure that there was at least one hole in the system in use for
the first 26 years.

A schematic program fer the use of each of the six holes is given in table 24,
taking into account the relative stability of the habitats surrounding the holes and the
need to limit the number of pumps required in any given year. There is a danger that a
rest of only one or two years between successive pumpings will prove inadequate to allow
the vegetation to recover around bore holes Ho. 1 and 2. As soon as this becomes obvious,
pumping should be suspended at these holes and, if possible, others added to the system.
If this cannot be done, then these holes should be used only in those years where they
are the sole supply, as indicated at the base of the table. The same argument could be
applied for bore hole Ho. 3, but if it is also true for No.4, then 'the whole question
of the economics ot water manipulation will require to be reviewed.

Once safe limits have been determined for the use of each hole, say, after 20 years,
then the pumping program should be revised on this basis, taking into consideration those
areas which have been JDOst recent ly used and, those which ~ have deteriorated through too
frequent use.

When the scheme is in operation it will be important to ensure that pumping begins
early in the year, before JDOst small pans dry up, and that any mechanical failures are
attended to promptly. It might therefore be prudent to budget for a complete set of
standby equipment. This would mean starting with three sets in 1968 and increasing this
to tour by 1912.

The importance of adequate records from which to judge the optimum rest ~riod

between successive pumpings and to safeguard against extensive damage to the habitats
around the bore holes cannot be stressed too strongly. It should be a routine duty for
the warden to undertake the follOWing standard recordings at the end of every dry season
at each water hole and in at least one control area with ~rmanent natural surface water
and one without. The minimum requirements at each site should include three point-line
transects from fixed points at distances of 50,100 and 500 yards from the water hole or
control point. Ideally these should be in similar habitat and must proceed along a fixed
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bearing, recording the status of the vegetation, the trend in the oonsern.tion values of
the habitat and the relative use made of the area by game. Thia data should be supple­
mented by a series of panoramic photographs and pictures of the ground oover at the start
of each line and at fixed points in different vegetation types within one mile of each
water hole. In addition, there should be a detailed aooount of any man~ment undertaken
in the area over the past year and of any other points relative to water manipulation and
its influenoe on wildlife or its habitats. Final~, this information should be oompiled
into an annual report.

This recording should have oommenoed prior to any pumping but sampling undertaken
during the 1966 dry season was ourtailed by an extensive fire and was, in a:ny case, .
unsatisfactory as the sites of the bore holes had not then been finalized. . ,·The. routine
reoording should, therefore, oommenoe in 1967 when the fixed point. for the photographs
and transects should be ohosen and marked in suoh a way that they can be looated in
subsequent years with oertainty. The experience in 1966 demonstrated the desirability
of adequate fire proteotion in this area as soon as possible.

Similar routine measurements should be planned for tuture water manipulation
projeots. The pilot soheme will act as a guide, but it should be borne in mind that
habitats elsewhere in the reserve may be more sensitive than those around the headwaters
of the Ngwezumba river.

The planning of development in parts of the reserve, whioh would depend upon the
use of underground water, is hampered by the lack of knowledge of the quality and
availability of such water, or of the use made of saline waters by most species of game.
The former requires a proper geoph,ysical survey in areas such &8 the Mababe depression,
which are otherwise suitable for tourist development, a:nd the latter an assessment of the
drinking habits of game with aooess to saline waters. Work, whioh could be usefUl in this
res~ot, is in progress in the Wankie National Park and high~ mineralized water is used
by pme in the Kalahari Gemsbok National Park.

There are a number of artificial water holes in the Gemsbo1c Park in whioh the
degree of mineralization varies, both as regards total dissolved salts and the oonstituen­
tions (table 25). All appear to be used fairly extensively by wildlife, including wilde­
beest, gemsbok and springbok. A detailed survey of the actual extent of this use in
relation to varying salinities and the status and trends in the vegetation around the
water holes would be valuable. The information would be of use in the Chobe Game
Reserve, as well as elsewhere in Botswana where it is necessary to provide water for
wildlife.

When in flood the Savuti channel and swamp provide water tor large herds of game
in easily developed country in the western )(ababe, but the erratic behaviour of this water­
course makes it inadvisable to base long-term development on its availability. It would
be of considerable value to tourism in in the reserve if the ohannel oould be kept open
permanently or if water were available in sufficient quantities from its bed, and both
possibilities justify investigation. Rowever, the habitats in the vicinity of this water
have already been seriously downgraded,and this fact should be taken into account for any
management of water in this region.

Thus water manipulation is neoessary in order to try and hold animals in the drier
parts of the reserv'e during the dry season, which is the only time of the year when
visitors will be able to penetrate these areas. Provision should be made for the.e
artifioial water holes to be in clusters so that water can be provided on a rotational
basis without destroying the habitat. Regular observations on the errecta of vater
manipulation on animals and their habitats, augmented by information from elsewhere, shou14
provide the basis for greater efficiency in the use of vater as a management tool on a
long-term basis.
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2!erpopulation. of wildlife

Several example. of wild populations endangering their habitat. and those of other
,peeie. through overpopulation are mentioned in the discussions of individual species.
!he•• inolude more or less resident species, aa well as those subject to seasonal movements
,nd the effech are general~ IDOst pronounced near permanent water at the end of the dry
....on. In years of poor rainfall, when pan. dry earl3' and the vegetation near the
permanent water is least able to sustain the heavy concentrations of game, the damage to
pbitats can be extensive. The provision of artificial water holes is not likel3' greatl3'
to reduoe the effeot and it could actually accentuate it by raising the overall carrying
capacity of the regio~ with the net result of a tendency for overpopulation in the
add1tional areas in which water is provided.

, The disturbance of the delicate relationships between animals and their environment,
with the possible exception of elephant along the Chobe is mainl3' attributable to trends
induced through past land use or the effects of harmful burning. It would seem preferable,
at this stage, to try to stabilize the habitats and, where possible, to reverse the
\U1desirable trends through their protection or management. Where this fails, and the
tailure is due to the depressive effects of overpopulation, some control of numbers ~ be
neoessary in order to assist in reversing the trend beyond a critical threshold.

Such decisions should be based upon adequate inf01'llBtion whioh can usually be obtained
eu1lyenough it the problem is acute. A simple syndrome, with evidence from different
upects of the ecosystem, will often speoify the basio causes of a problem and so indicate
the most appropriate remedial action.

There are three areas in the reserve where overpopulation should be carefully watched.
These are: (1) the strip. along the edge of the Chobe flats between Kasane and Ngoma,
(2) u already indicated, the area in which artificial water holes are to be provided around
the headwaters of the Ngwezumba river, including the vicinity of the existing permanent
pools,and (3) the western Mababe around the Savuti.

Routine game counts should continue along the Chobe river between June and November,
when there should be at least six counts in each month. The standard procedure already in
use should be strictly adhered to. Counts should begin from the warden's house at 14.30
hra. and should follow the following route: west along the main road to Ihaha, then east
along the loop roads to where these rejoin the main road at Maikili, counting should then
be suspended until the western entrance to the rice paddy field loop. A:n.y gam. visible
on this loop should b. included until the main road is reached at Kalwizikankanga.. From
there counting is again suspended as far as the entranoe to the Water-Cart road, but
animals along this loop to Sidudu should be noted. Enumeration should be carried out by
two observers in the cab of a land rover or a similar vehicle. Game scout. have been
trained to undertake this recording on the standard forms illustrated in table 26.

. The information gathered in two yeara vas usefUl for drawing attention to problems
needing further investigation and illustrated the seasonal nature of the ooncentrations of
.everal speoies along the river. Even within this short period, important differences in
the dry-eeason use of the area emerged and the rapid decline in the number of lechwe was
confirmed.

The vegetation along the main road should be photographed periodically to illustrate
any marked changes. Fixed-point photographs were taken of the vegetation on each side of
the road wery half mile for 12 miles, and then every mile for a further seven miles west
from the warden's house during the last week in September and first week in October 1965
and 1966. This information should be augmented with step-point transects in critical
&reu.
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TABLE 25

The Chemical Characteristics of Bore Holes used by Game
along the Nossob riverbed, Kalahari Gemsbok

National Parlc*

Bore Holes

Rooftop Kaspe1'8- Dikbaarda- Kijkij Kameel- Sebat.
draai kolk sleep

pH. 8.45 8.19 6.40 8.50 8.10 8.80

C0
3
- . 123 123 184 123 123 215

HC03- 2059 998 811 811 1123 998

CI- 1292 3300 4296 4428 .10652 14599

50- 1094 1812 2016 2064 4608 70084
F- 4 5 6 4 7 10

N0
3
- - - -. - - -

Total Anions 4512 6298 7313 7430 16513 22830

[+ + Na+ 2205 3350 4135 4175 9595 13344-

Ca++ - 33 16 27 - -
Mg++ 11 66 27 31 24 16

Fe+++ - - - - - -

Total Cations 2222 3449 4118 4233 9619 13360

TOTAL 6194 9147 11491 11663 26132 36190

*Data k1nd~ supplied bY' Department Geophysioal SU1"1e;ra, Botswana.
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The large increase in elephant in this part of the reserve over the past few years
requires urgent attention as already indioated in the dlllcussion on this species.

Wildlife populations built up to a spectacular level when the Savuti channel filled
and gave rise to swamp oonditions in the west of the Xababe between 1958 and early 1965.
Elephant caused extensive damage to woody vegetation and,the effeots of trampling and
overgrazing were widespread in an area which f1IlI.1 have been sensitive, due to past use by
livestock, as there are several old kraal sites and areas of well grown scrub.

Jluch of the game died after the water dried up; but numbers are already inoreasing
now that the channel has filled again. Appropriate management will depend upon the tuture
behaviour of the channel, but neighbouring habitats should be cheoked with the aid of
step-point transeots at the end of each dry 88ason while there is water. It oonditions
oontinue to deteriorate, some form of control might become necessary.

Conclusion

The habitah in the Chobe Game Reserve are sUll in a fairly healthy state, although
signs of early deterioration are ltidespread, and several game species are already deolining
numerically. In suggesting a management program the limitations of manpower and funds are
recognized. However, unless some action is taken to stabilize the habitats (and to improve
those where this can be achieved easily), conditions will oontinue to deteriorate accentua­
ting the problems and the oost of remedial action.

Considerable emphasis has been placed on recording changes in the ecosystem with the
aid of rapid techniques, as this allows trouble to be detected at an early stage when
correction is least difficult. It is, for example, a simple matter to extend the intervals
between pumpings from a bore hole, when the habitat begins to show signs of deterioration,
but much more difficult to reclaim habitats that are seriously downgraded. A decline in
conservation values lDtJ.1 not always be obvious to begin with, unless the appropriate signs
are sought, but vegetation may then collapse suddenly as the deterioration accelerates
past oritical thresholds, after which it is difficult to reveree the processes.

fire is undoubtedly an important factor retarding the recovery of the veld from the
effects of past land use, and the early protection of the primary tourist areas is
suggested along with the modifioation and management of habitats in these areas. As more
staff and funds become available, management should be intensified and spread into other
parts of the reserve, by which time the results of observation and management techniques
already tested, should provide a basis for ever-:improving efficiency.

THE MOREMI GAME RESERVE

This tribal game reserve is a credit to the people of Ngamiland. It is a triangular­
shaped. area si'hated in attractive country along the edge of the Okavango swamps between
two of the major distributaries of the Okavango delta and has been described in some detail
by Tinley (1966). The vegetation ranges from dry deciduous woodland through grassland,
subject to seasonal inundation, to true swamp.

The reserve is administered by the Fauna Conservation Society of Ngamiland whose
policy is to retain the area in as natural a state as possible, with no buildings inside
the proolaimed 100 square miles or so, where development is to be limited to a few crude
tracks. It is planned that these should consist of a road following the Kxaai and
Mogogelo rivere, above high water, and linked across the base of the triangle by the road
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TABLE 26

R I V E R ROAD-COUNT FORl(
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along the eastern bound.ar:1 ot the reserte. Loop roads will lead trom these on to lIIOapos,
whioh are not ourrent11' tlooded in 8nJ' given year, and to plaoes of interest in the drier
woodland in the oenter ot the reaerte. Development ot the reserte IIIaY' be complicated by
the inoonvenienoe and posBible dangers assooiated with the tsetse tly.

Tourists are allowed to drive, walk or camp where they please, but each party is
obliged to hire an armed. game scout, so that thi8 reserve has lDlloh in oommon with the
wildernes8 oonoept, in so tar as it oan be applied under local oonditions.

The reserte is gaining in popularity, in spite ot its remoteness and the densit1' ot
tsetse tly in some part8, and is moh IIIOre accessible now that there is a good all-weather
gravel road trom Francistown to Maun. The da.y-to~ administration ot the rese1"'l'e and
the control ot visitors is undertaken by the members of the Fauna Consertation Sooiety,
who have in addition done some useful development work: in their spare time. The increase
in tourism will place an ever-increa.aing burden on these publio-spirited people and their
reBignation trom the sooiety, whioh could be necessitated tor reasons beyond their oontrol,
would lead to a disruption in the supeX"'t1sion ot the small statt ot paid game soouts.
The reoent lIIOVes to entrust the da.y-to~ supeX"'tision ot these scouts to the Game .
Department i8 therefore to be weloomed, especially a8 the Game Department plan to build
aooolDlllOdation and to station an assistant warden on the border ot the reserte.

Tinley (1966) confirmed Rine1' and Rill's (1963) warning that the area now torming the
Morend. Oe.me Reserte might need oareful management. The area was used for livestock
produotion prior to the reinvasion ot t8etse t11' and until 1963 was trequently burnt. 'l'"o
point-line transects ND. at random along the edge ot the Mogogelo molapo in August 1965
demonstrated the low level ot the vegetation and the deterioration ot oonservation value.
in .ome parts ot the area. This is especially noticeable along the Kvaai river in the
northeast ot the rese1"'l'e. Over 2,000 lechwe and 1,000 impala were examined and not one
anilll&l was olassed as in other than poor oondition. This also applied in smaller groupe
ot ku.du, waterbuck and wildebeest and in subsequent more detailed &Ssessments ot the
oondition ot the adult. of several species the majority were very thin, even during the
growing season.

Impala, lechwe, warthog and, to a lesser extent, tsessebe and wildebeest, are very
numerous and there is extensive elephant damage in some areas. Impala oalves were notably
lmall and numbers ot these, lechwe and tsessebe young were lower than to be expeoted in &
healthy population.

It i8 clear that IIIOre detailed. surveys are needed in this and surrounding areas to
examine the apparent overpopulation and the various alternative management techniques whiC\h
could be tried in order to stabilize the reserte eoologioally. Research into tsetse tly
sugge8ted by the Tsets. Fly Control Department should be welcomed provided it does not
oonfliot with the objectives tor the reserve.

NYU PAN

Nyai or Paradise pan is situated in the northwestern comer of the Makarikari system.
It is about six miles long and tour miles wide and is apparently the flat ·bed of an extinot
lake, separated by a series of Band ridgell, around the southern perimeter, from the IlIOn
typioally Xakarikari element of the Kanyu flats.

The ground is hard and supports open parkland with soattered groups of Terminalia
IL.~ioideB and occasional baobabs around the western margin and groups of lJtunted Acacia
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