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Veld dynamics and utilisation of vegetation by herbivores on the
Ganias Flats, Skeleton Coast Park, SWA /Namibia
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ABSTRACT

Veld surveys and game counts were conducted quarterly during 1982 and seasonally during 1983/84 on a typical pro-Namib plain
on the eastern boundary of the Skeleton Coast Park. A strong correlation between veld condition and rainfall was evident. The
perennial vegetation of the river washes remained preener than the annual grasses on the gravel plains, Most game migrated east-

ot . wards during the rainy season in response to improved inland pastures, brought about by the east-west rainfall gradient of the

\INTRODUCTION

_ “The aim of this study was to establish the relationship
- between fluctuations in veld conditions and the
. seasonal movements of large herbivores on a typical

- pro-Namib plain along the eastern boundary of the
g Skeleton Coast Park.

The ‘climate of the Namib Desert is characterised by
' low average temperatures, high hum1d1ty and the
- presence of fog with an increase in temperature and a
. decrease in humidity eastwards from the coast (Seely
.'-:.1978a) Rain is regarded as the single most important
‘factor in desert and semi-desert ecosystems (Seely &
-.Stuart 1976; Viljoen 1980), and a direct correlation be-
'- tWeen rainfall and vegetation cover has been observed
in_ both the central Namib (Seely 1978b; Nel ef al,
-'1985) and in Kaokoland (Viljoen 1980).

'fter good rains fell in the northern Namib Desert
ind western Kaokoland during March — —April 1982,
the vegetation cover on the pro-Namib plains changed
._:dramatlcally, providing an ideal habitat for herbivores,
birds and insects. Previous ground-based game counts
nd_ aerlal surveys indicate that game densities on
these plains show noticeable seasonable and annual
fluctuations (Viljoen 1980, 1982a, 1982b: Skeleton
; Coast _Park unpublished data). At present the bound-
_ f the Skeleton Coast Park are unfenced and no
pastoral or game management is practised in this area.

_'SITE DESCRIPTION

- e"study site, situated on the Ganias Flats, was 55 km
ilong and 5 km wide, This area lies between the Hoanib
d: Hoaru51b Rivers and is bisected by the eastern
oundary of the Skeleton Coast Park (Figure 1}. To
1e west of the Ganias Flats lie the sand dunes of the
thern Namib Desert and to the east, plains extend

he mountamous regions of the Kaokoland es-
t “The study site falls within the western part
1e pro-Namib and is characterised by sparsely
etated plains and numerous river washes. Although
may be-absent for several years, the area receives
ge ramfall of 30—100 mm per annum (Viljoen
he Arrdosols of the plains are described as be-

Namib Desert. Game returned 1o the study site during the deier months, utilising chiefly the vegetation of the river washes. Very
low game numbers were recorded and herbivores utilised only a small fraction of the available and apparentely suitable forage.

ing mostly unconsolidated and comprised chiefly of
stone, gravel and fine sand while the Entisols of the
river washes, where a measure of soil differentiation
occurs, have a higher degree of organic material (Vil-
joen 1980).

METHODS

Two habitat types, namely gravel piains and river
washes, were recognised. These habitats were surveyed
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FIGURE 1: The Ganias flats showing gravel plain and river wash
survey sites.
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separately using the step point method, a modification
of the wheelpoint method described by Tidmarsh and
Havenga (1955).

Twelve sites on the gravel plains, approximately 3 km
apart, and eight river washes, were surveyed on a
quarterly basis during 1982, and on a seasonal basis
during 1983 and 1984, Three seasons were recognised
as follows: a wet season (January—April), a cool dry
season (May—August) and a hot dry season (Septem-
ber— December).

At each site, a metal rod (diameter 5 mm} was plunged
vertically into the ground every 2 m. For each plunge
the following information was recorded during the
1982 surveys:

1. the plant species nearest to the rod, and

2. in the case of a strike, whether or not it was a basal
hit.

During the seasonal surveys of 1983 —84 the following
information was recorded for each plunge:

1. the plant species nearest to the rod,
-2 I the case of a strike whether it was a crown or

percentage green material of species x
+ 100
A = the relative abundance of species x.
b The Index of utilisation of species x
Y =UxA
where U = percentage utilisation of species x
+ 100
A = relative abundance of species x.

¢. The Palatability Factor (B) of speciesx = E x U
S
where U = percentage of utilisation of species x

=+ 100
S = the total number of species % scored
E = the number of species x showing
signs of herebivore utilisation.

d. The Attractance Value (AV) of speciesx = B x I.

RESULTS

Rainfall data from Md&we Bay and Sesfontein and the
indices of greenness for both habitat types on the Ga-
nias Flats are presented in Figure 2, together with
game count data gathered from the study arca between
June 1982 and May 1984. The seasonal fluctuations in
the percentage crown and percentage basal cover on
the Ganias Flats during the duration of the study are
depicted in Figure 3 and the indices of herbivore utili-

. sation for the river washes and gravel plains are illus-

trated in Figure 4. The relative abundance and
percentage basal cover of the most commeon plant spe-
cies encountered are given in Table 1 and 2. The index
of greenness, index of utilisation by mammalian herbi-
vores and the palatability factors of plants utilised be-
tween January 1983 and May 1984 are given in Tables
3 and 4. The Attractance values of all plants utilized
are summarised in Table 5. The index of utilisation of
plants showing damage by insects are summarised in
Table 6 and a species breakdown of game count figures
is given in Table 7.

DISCUSSION
Rainfall

The difference in rainfall recei\;ed at Méwe Bay and at
Sesfontein during the period 19821984 (Figure 2),

Sy -
e S
| E— -
Y LI ) T T
n 80
H
H
El
=
E
m3&
H
E
H
2
H
=
= 1eq
— y T
A H 4 L § J[ :‘

20+

SESFOHTEIN 1
MOWE BAY

AAHFALL (mm)
u
g

I Iliuj.llsunnjFllllﬁillsﬁun.irllAMJJlinND.
| 1962 1983 | 1904 '

FIGURE 2: Rainfall data, fluctuating herbivore numbers and th
index of greenness of vegetation on the Ganias flats.
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: FIGURE 3. Fluctuations in the vegetation cover on the Ganias flats

'c'.;lea'rly; 111ustrate5 the east-west rainfall gradient which

is; typical of the Namib Desert. Rainfall during this
perlod was highly sporadic (Figure 2). In 1982 the
_study site: and surrounding areas received the first
he_avy showers in years (pers. obs.). Although Sesfon-
‘tein: recewed 73,5 mm of rain during the following
;year almost no rain fell at the coast and all indications
suggest that <1 mm fell on the Ganias Flats. In 1984
more; substantial rains fell over the entire area with
: Sesfontem recelvmg 220,7 mm while 9 mm fell at the

pnsed?mostly of ephemeral and annual grasses (Tables
1'&2). Most spécies remained present during the dry

nd the
fats. "

'-_1983 although significant changes in in-
xdual___spemes abundance were recorded between

VEGETATION MOMITORING [N THE SKELETON COAST PARK ].7

mained dominant and co-dominant throughout the
study period, while S. hachstetterana and G. spinosa

remained the two most common river wash species
(Tables I & 2).

Crown and basal cover

The vegetation cover on the Ganias Flats varies
seasonally and annually in response to environmental
factors such as rainfall fluctuations and drought. The
light showers which fell during March 1983 were not
sufficient to bring about any change in the gradual
decline in vegetation cover, which improved only after
the more substantial 1984 rains (Figure 3). Using basal
cover as a veld condition indicator it was evident that
during the course of this study the gravel plains, with
their higher proportions of annual grass species, react-
ed more drastically to environmental factors than did
the river washes (Figure 3). During the dry months of
1983 the basal cover on the gravel plains was low to
virtually non-existent in places. However, the river |
washes with their higher perenmial component, main-.
tained a relatively high, albeit fluctuating, vegetation
cover throughout all seasons. A similar situation was
noted on the central Namib plains during times of
drought (Nel et al. 1985).

On the Ganias Flats annuals such as S. uniplumis var.
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FIGURE 4: The indices of vegetation utilisation by herbivores on

the gravel plains and river washes of the Ganias flats
between 1983 and 1984,
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TABLE 5: The attractance values of utilized plants on both gravel plains (GP) and river washes (RW) on the Ganias Flats.

JAN, 1983 MAY 1983 SEPT. 1983 JAN. 1984 MAY 1984
GP RW GP RW GP RW GP RW GP RW
Stipagrostis hochsterterana  |4,6% 1074 1,8 % 1074)8,0x 1075 2,3 %107 %|1,0x 10~7 8x 107 |5,7x 1079 5,010~ - 8x 1077

S. uniplumis var. intermedia {1,0x 107 - - -
S. namaguensis - - - -

Kohautia lasiocarpa - L4xio™? - -
Tephtrosia dregeana — 1,6x 1074 - -
T. oxygona - 1,3%10"? - -
Cleome foliosa - 58x107%3,6x1077 1,2x 10~}

Astenatherum spp. - - - -
Osteospermtum microcarpum - - - -
Hermsteadtia spp. - — - —
Adenoinbus pechuelfi - - - -
Merremia spp. - - - —
Zygophyilum stapfii - - - -

- 1,8x 107 - - - -
- 23x10731,1%1077 1,6x% 107 1(3,0x 1072 6,8 x 1072
- 20x107Y - - - -
- 6,3x0™? - - - -
- 23xI07Y - - - -
1,5x 104 - - -
1,3x 1073 - -

TABLE &: The index of utilization of plants displaying defoliation by insects on both the gravel plains (GP) and the river washes (RW) of

the Ganias Flats.

JAN. 1983 MAY 1583 SEPT. 1983 JAN, 1984 MAY 1984
GP RW GP RwW GP RW GP RW GP RW
Stipagrostis hochsterterana 0,05 0,05 - 0,3 0,18 0,36 0,08 £,05 - 0,40 0,07
S. uniphunis var, intermedia 0,009 - 0,03 - - - - - - -
5. namaquensis - - - - - - — - - 0,06
Zygophylium simplex 0,053 - 0,02 - - - - - - -
Lebeckia spp. - - - 0,17 - - - - - 0,10
Astenatherum spp. - - ¢ - 0,03 - — - - - -

TABLE 7: Seasonal variations in game numbers on the Ganias
Flats between June 1982 and May 1984,

Date Springbok| Gemsbok | Ostrich Total
1982

June ] 8 1 10
August i 19 5 25
November 49 0 4 33
1583

January 65 1¢ 0 75
May 7 0 30 37
September l 3 51 55
1984

January 1 2 4 7
May 2 7 0 9

intermedia, S. subacaulis, T. triguetra and L. platycar-
pos appear particularly vulnerable to drought, show-
ing noticcable basal cover decline {Tables 1 & 2).
Hardier perennial species such as S. hochstetterana
were more resilient, displaying more gradual changes
to environmental factors. Perennial xerophytic species,
such as Z. stapfii are the most drought resistent piants
in this area, maintaining their basal cover and succu-

lent foilage even throughout the driest periods. _ et _ . ) A :
S IOVING edst during the drier months. Similar observa-

. tions’ were: made in the Namib Park in the central:

The percentage green material i
Durmg this study, the vegetation m the river washes re--.

prove after the light 1983 rains (Figure 2) although in
the river washes Merremia spp. and C, foliosa showed
a slight increase in percentapge preen material,

Even though no precipitation occurred, both habitats
became noticeably greener after September 1983
(Figure 2) when several species displayed an increase in
their percentage green material (Tables 3 & 4). This
green flush was probably a response by the perennials
to the rising summer temperatures.

The 1984 showers, estimated to have been at least 10
mm on the Ganias Flats, brought about a slight recov-
ery of veld conditions (Figure 2). This recovery was
most noticeable on the gravel plains where grass spe-
cies, viz. 8. uniplumis var. intermedia and S. subacau-
lis, showed an increase in percentage preen material
from zero to 5% and 13% respectively. In addition,
several other species became greener (Table 3).

Game numbers, migration and veld

utilisation

Viljoen (1980) found that the northern pro-Namib
areas were only well utilised by large herbivores during -
the rainy season, with the majority of game species.

imib Desert where Nel et al. (1985) report that the'
: Lmigration of game was west to east and back.
h westward movement occurred with the onset of

: he extended eastward rmgrat:on was made'i;?

¢ Namib Park (Nel et af. 1985).



e 'inverse trend occurs in the northwestern pro-
2mib areas where game numbers on the Ganias Flats
& at their lowest directly after the rains, and increase

ﬂ_? hen the area is at its driest (Figure 2). Similarly, there
10 as an increase in the relative herbivore utilisation of
_ fthe vegetation on both the gravel plains and river
- ashes during the dry summer months preceding the
- 11984 rains (Figure 4). This occured even though both
K_l - i rown and basal cover and the index of greenness were
- at the1r lowest (Figures 2 & 3). The drop in herbivore
- numbers observed during May 1983 and January 1984
- and the subsequent decrease in herbivore utilisation of
- vegetation on the Ganias Flats could be as a result of
104 ‘the éast-west rainfall gradient typical of the Namib
‘Desert. It appears that most game migrated from west
‘to east immediately after earlier rains which had fallen
RW) of _'1_r1 the_ interior promised better pastures inland. This
'_migration took place even though good rains had
4 fallen on the western pro—Narmb plains, The return
RW '_mlgratlon from east to west is probably stimulated by
‘desiccation, due to higher temperatures and hot
%07 ;wmds ‘of inland pastures. Thus, it is during the
)_UG g rought periods that the western pro-Namib areas,
- ;partlcu}arly the river wash habitats, serve as an impor-
J,10 tant food reservoir for large herbivores.
In th .:pro-Namib a north-south migration, encom-
passing a movement of game from the plains into the
ugh in 'epxsochc riverine areas, has also been observed. Gems-
howed ok Oryx gazellg in particular are seen in greater num-
bers in the Hoanib River during the early summer
. months ‘where they are believed to feed extensively off
1bit938t; cacia albida pods and to seek shelter during the hot,
. dry.seasom.,
2ase in e
.. This g-the course of this study the vegetation in the
snmials washes showed consistently higher herbivore
__tlhsatlon than did the surrounding gravel plains
- re 4). Thie results depicted in Tables 3 and 4 show
:ast 10 _;;'hochsterterana and C. foliosa were the only two
recov- _ ' conmstently utilised by herbivores while hardy
'y was ':renmals :such as S. namaguensis, A. pechuelli,
38 spe- 'Astenatherum spp., @ microcarpum and Merremia
bacau- ) ) lded valuable forage during the drier periods
aterial 983. C. foliosa was the most palatable species en-
dition, ered and, although relatively scarce on both the
gra_vel plams and in the river, washes, showed consis-
ently hight attractance values (Table 5.).
ri gbok Anttdorcas fnarsupialis were regularly seen
\Jamib in he river. washes feeding off C. foliosa, T. oxygona,
during T dregeana, Merremia spp. and Z. stapfii. Gemsbok
species ! -.-'seen feeding, but their preference for the
Iservas gravel lams as ‘apposed to the river washes suggests a
central mprlsmg mostly of grass. In particular, S. hoch-
1at the stetterana ‘tegularly showed characteristic signs of
| back gemsbok utilisation as described by Van Zyl (1963).
\set of .Although utllxsatmrf of vegetation by ostrich Struthio
. made camelus was d1ff1cult to detect and quantify, these
1in lo- often seen feeding on Z. simplex and the
reas of fo ﬂﬂCfOCarpum in the river washes. Utilisa-

gt_e_t_t_l_on_ by rodents, which is believed to be
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substantial in other areas (Curtis & Perrin 1979), was
not quantified during this study although Cape hares
Lepus capensis were often encountered in the river
washes. Signs of vegetation utilisation by this species
as described by Smithers (1983), were noted amongst
the larger perennial grasses such as Asfenatherum spp.
and S. namaquensis, particularly where roots or new
growth had been exposed. Smaller rodents were infre-
quently observed but signs of their presence were evi-
dent in the river washes where plants such as Geigeria
spinosa appreared to have been utilised.

Game numbers in Kaokoland and the Skeleton Coast
Park have decreased dramatically since the early
1970’s due to competition with domestic stock, severe
droughts and poaching (Viljoen 1980; 1982 a; 1982 b).
Table 7 shows the low density of game counted in the
study area between 1982 and 1984 and Tables 3 and 4
show that minimal utilisation of the veld oncurred
during the period. Thus, it appears that preferred
forage species were selected by herbivores while the
more abundant species where largely ignored. Of some
of the key pasture species viz. S. uniplumis var. in-
termedia, S, subacaulis and G, spinosa, only S. uniplu-
mis var. intermedia displayed signs of game utilisation
{Table 3). During the dry months although still abun-
dant, the nutritional value of this species declined con-
siderably and showed no signs of further utilisation.

Termites and wind play an important role in vegeta-
tion defoliation (Nel ef al. 1985). All but obvious in-
sect utilisation was difficult to detect and quantify. S.
hochstetterana was the only species that showed
noticeable signs of insect defoliation on a regular basis
(Table 6). The grasses on the gravel plains showed a
higher degree of insect utilisation than did the river
wash plant species and overall utilisation appears to
have been at its highest during the hot, dry season end-
ing in January 1934.

CONCLUSION

Between 1982 and 1984 rainfall occurred sporadically
over the northern pro-Namib and the vegetation cover
on the Ganias Flats declined significantly in the ab-
sence of annual showers. In particular the gravel
plains, with their high proportion of annual grasses
became largely devoid of vegetation during the dry
months.

An increase in game numbers and subsequent veld
utilisation occured on the Ganias Flats during periods
of drought when the river washes, which were charac-
teristically greener and more substantially vegetated
than the surrounding gravel plains, supplied herbi-
vores with valuable forage. In view of the low game
numbers encountered and accounts of substantial
game herds occurring in the past, it appears that the
northwestern pro-Namib plains are understocked at
present and only a small fraction of the suitable forage
is utilised.

Provided seasonal pame movements between the
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Skeleton Coast Park and the interior remain unres-
tricted, the northwestern pro-Namib areas should con-
tinue to act as an important food reservoir for the
pame of this region, particularly during times of
drought. Thus, any attempts to erect a game-proof
fence along the eastern boundary of the Skeleton
Coast Park should be avoided in the interests of the
long term ecological future of this region.
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