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and scrub is introduced and follows through the rest
of the study. This chapter deals with the
determination of population size structures of the
six major species in selected woodland and scrub
sites. Growth rates and mortality per size class
are given for each species.

The factors responsible for determining
vegetation change are investigated in Chapter 5.
Edaphic features are examined in the greatest detail,
followed by frost, while fire, elephant damage and
the effects of past logging are given less attenticn.
In the conclusion of this chapter a hypothesis is
prdsanted to explain the role of edaphic features in

- influencing the vegetation.

The first section of the concluding chapter
(Chapter €) combines the results from Chapter 4 and
5 to develop and test a population model of Baikiaea
pluri juga.

In the seccnd part of this chapter, a hypothesis
concerning vegetation succession and the irnteraction
of the controlling factors is proposed, in an attempt
to give a better understanding of the whole Kalahari
Sand system.
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CHAPTER 2. THE STUDY AREA

2.1 SITUATION
Hwange National Park lies {n the western
part of Zimbabwe, bordering with Botswana. It
covers an area of 14 600 kmz, extending from
latitude 18°30' - 19°50'S and longitude 25°45' -
27°30'E. The study was centred in a region of
240 km radius around Main Camp, and in the extreme
west of the Park, near Mitswiri Pan (Fig. 2.1).
2.2 CLIMATE
A summary of the meteorological data for
Main Camp from 1951 to 1971 is given in Table 2.1.
Rainfall is very seasonal, extending from November
-« to March, with an annual average of 632 mm. It is
highly unpredictable and decreases to the west and
south of the Park. Winds are predominantly from
the south-east and related to the position of the
South African anti-cyclone. Temperatures vary
according to season, with COctober being the hottest
month: mean daily maximum = 33,2°C. and July the
coldest:A,loc. :
Using data supplied by the Meteorological Office,
Harare, the potential evapotranspiration (PET) was
calculated using Penman's Formula. PET takes into
account wind, radiation and humidity effects and has
more biological meaning than potential evaporation.
Actual evapotranspiration only equals PET if soil
moisture is not liwiting (Daubenmire, 1967). This
ernvironment is very dry, characterised by an annual
mean minimum temperature of >5°C, and a difference
between mean annual maximum and minimum of;>12°c.
The calculated PET {is therefore an underestimation
due to the advection of dry air. Fig. 2.2 shows the
relationship of PET to rainfall. Recharge of soil
water is only for a brief period from December to
February, in yearsz of 600 mm rainfall or more.
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Fig, 2.1.

Map of Hwange National Park showing
c{tuation and study sites.
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TARLE 2,4, Population estimates for the main
herbivore species in Hwange National
Speciec Approx.Nos. Crude Qensity
Elephant 21 668 ° 1:49
Buffalo 15000 =« 1,03
Sable 2 610 0.18
Zebra 1 691 » 0,12
Giraffe 2 130 = 0.15
Gemsholk ot B 0.02
Wildebeeste 1 520 » 0.11
Yihite Rhineo 8% 0.005
Black Rhino 149 ¢ 0.01
Kudu - 2.87
Impala - 3,9

* 1983 Aerial Survey (Cct)
e 1982 Aerial Survey

Dat>» courtesy of Dr D.H.M. Cumming, Department
of Natlmal Parks and Wildlife i'anagement.
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Many pans are scattered irregularly throughout the
Park and are probably related to the water and salt
seeking habits of the large came species (Weir,
1960). These zongenous pans are nften associated
with termite mounds which are sources of K, Na and
other salts. Rain water collects in the excavated
salt licks forming ideal mud wallows. As more soil
is removed by animals so the wallows deepen into
pans.

3.1.3 Characteristics of Kalahari Sand
Thompson and Purves (1978) classify
the Kalahari Sands of Hwange as deep, highly
\ pervious, fine to medium grained sands and loamy
sands. Because of the virtual absence of clay and
silt particles, weatherable minerals and available
water capacity are very low. lockett (1979) and
~Sutton (1979) investigated the mineralogical,
surface texture and size characteristics of
Kalahari Sand. Two classes are defined:

(i) Undisturbed Sand - the older original deposit
of aeclian grains which are frosted and well rournded,
with a markedly bimodal size distribution. Bimodalism
i5 a feature mainly of coarse-grained water borne
sediments, and this size distribution is rare in
aeclian sands (Pettijohn 1957, in Lockett, 1979),

4 but is thought to indicate diverse depositional
environments and source material for the sand. The
sand is red/orange in colour, weakly acidic, with low
fertility and has > 80% coarse grains. The red
colour is due to a coating of ferric oxide ar
0,02mm thick, mostly on the large and smal - 74~ " s.
The intermediate sized grains tend to be free of
the coating. The intensity of the colour is
directly related to the degree of leaching. At the
dune margins and at the head of vleis, the surface
sand is leached to pale yel.ow or buff/white. The
undisturbed sands form the higher well drained areas
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rotatioanal fe'ling for the maintenance of
sustained yields, warning that 'at the present
rate of cutting the life of the forests was ten
to twelve years'.

3.2.2 Composition and Classification
Savory (1961), Calvert (1974),

and Tinley (i976), stress the importance of
moisture as a controlling factor for vegetation
on Kalahari Sands. In Calvert's classification
of the Matabeleland wocodlands, edaphic, biotic
and successional influences are taken into
account. He commented that there was a strong
¢ similarity between the woocdlands north and scuth
of the Zambezi. Six main vegetation types were
defined:
(1) 'Sinanga' Forest. A dense thicket with
little grass and a brcken understorey of
B. pluriiuga caused by logging.

(11) Miombo Woodland. Dominated by
Brachystegia spiciformis, with or without ;
Julbernardia globiflora. Fairly open ground cover
with scattered shrubs and small trees. This type
is found only in the extreme east of the Park and
covers a small area.

(ii1) Closed woodland. Fairly close overstorey
W with a marked shrub understorey and moderate grass
cover. Several species of trees are present:
B. plurijuga, G. coleosperma, P. angolensis,
Erythrophleum africanum, Burkea africana and
Terminalia sericea.

(iv) Open Woodland. A discontinuous overstorey
with a few relic B. plurijuga, G. coleosperma is
more dominant with P. angolensis, B. africana,

E. africanum, T. sericea and Diplorhyncus
condylocarpon. The shrub layer is broken and the
grass cover is moderate to dense with coarser
species dominating.

T e fa el b s i TR e
[55 SRS e L o
i e
i - L % " &
S SRS B R At = -

— T

3
i

1
b
F

¢ €.

5y

R TSR e 3
L= e . > o i 34

R s d
2 L




Author Childes S L
Name of thesis The Population dynamics of some woody species in the Kalahari Sand Vegitation of Hwange National Park
1984

PUBLISHER:

University of the Witwatersrand, Johannesburg
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material (one machine readable copy and one print copy per page) for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.



