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CHAPTER 9 — WILDLIFE

9.1 INTRODUCTION

The term wildlife is used here mainly in relation to the larger indigenous mam-
mals {Table 9.1), but some reference is also made to the avifauna in the context of

diversity, seed dispersal, succession, seasonality and associations with mammals.

In Gorongosa a large faunal diversity matches landscape variety and the multi-
plicity of ecosystems, habitats and ecotones produced by the juxtaposition and overlap
of different substrates as elucidated in the preceding chapters. The greatest abundance
and diversity of larger mammals is concentrated in the Rift Valley, where buffalo are
numerically dominant {now ¢ 15000). The largest species spectrum is contributed by
neotragids (5) followed by 3 each of cephalophids, tragelaphids and alcephalids (wi‘th
tsessebe recently extinct from the region) (Table 9.1). A total of 27 ungulates (2 re-

cently extinct locally) occur in the system, with 9 larger carnivores (Fig 9.1).

The spectacularly rich wildlife of the Rift Valley isaconsequence of the mosaic
evolution of forest, thicket, and savanna, abutted against a floodplain grassland ecosys-
tem of high primary productivity on base saturated soils. Habitat and faunal diversity
can also be gauged by the recorded occurrence of 800 species of birds in the montane
to mangrove transect of the Gorongosa — Cheringoma area (vide checklists of Rosa
Pinto 1968, Clancey 1971).

The larger fauna, which is associated with 4 major habitats: (a) forest/thicket
(b) savanna/grassland (c) wetlands, and (d) rock outcrops, is composed of elements
from 8 zoogeographic ranges of larger herbivores as derived from the distributional
data in Dorst & Dandelot (1970).

(1) Widespread Savanna (eg. elephant, buffalo, warthog, oribi, black rhino, grey
duiker)
(2)  Widespread Forest (eg. tree dassie, bushpig, blue duiker, bushbuck)
) Widespread Wetlands (eg. hippo)
(4) Widespread Rock Qutcrops (eg. klipspringer, rock dassie)
) Eastern and Southern Savannas (eg. wildebeest, Plains zebra, impala, Lichten-
stein’s hartebeest, sable, steenbok)
(6) Eastern Forest/Thick (eg. nyala, suni, Sharpe's grysbok, red duiker)
(7) Southern (tssessebe — recently extinct in area)

(8) Marine Indo-Pacific (estuarine and littoral) eg. dugong.



TABLE 9.

1

LARGER MAMMAL SPECTRLLM OF THE GORONGOSA ECOSYSTEM
{ > 5 kg mass)

PRIMATES
Cercopithecids
Chacma baboon Papio ursinus
Samango monkey Cercopithecus albigularis
Vervet monkey Cercopithecus pygerythrus
PHOLIDOTE
Manid
Pangolin Manis temmincki
CARNIVORES
Hyaenids
Spotted hyaena Crocuta crocuta
Felids
*Cheetah Acinonyx jubatus
Leopard Panthera pardus
Lion Panthera leo
Serval Felis serval
Wildcat Felis lybica
Canids
Wild dog Lycon pictus
Side-striped jackal Canis adustus
Mustelids
Clawless otter Aonyx capensis
Spotted-necked otter Lutra maculicollis
Honey-badger Mellivora capensis
Viverrids
Civet Viverra civetta
TUBULIDENTATE
Orycteropid
Antbear Orycteropus afer
HERBIVORES
Elephantids
Elephant Loxodonta africana
Equids
Zebra Equus burchelli
Rhinocerids
*White rhino Ceratotherium simum
Black rhino Diceros bicornis
Suids
Bushpig Potamochoerus porcus
Warthog Phacochoerus aethiopicus
Hippopotamids
Hippo Hippopotamus amphibius
Tragelaphids
Kudu T7ragelaphus strepsiceros
Nyala Tragelaphus angasi
Bushbuck Tragelaphus scriptus
Hippotragids
#Roan Hippotragus equinus
Sable Hippotragus niger
Reduncids
Reedbuck Redunca arundinum
Waterbuck Kobus ellipsiprymnus
Alicephalids
Lichtenstein’s or Miombo hartebeest
Alcephalus lichtensteinii
#Tsessebe Damaliscus lunatus
Wildebeest Connochaetes taurinus
Antilopids
Impala Aepyceros melampus
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TABLE 9.1 (continued)
HERBIVORES
GRA- MIXED BROW- OMNI- CARNI- INSEC-
ZER SER VORE VORE TIVORE
Cephalophids
Red duiker Cephalophus nataiensis X
Blue duiker Cephalophus monicola X
Grey duiker Sylvicapra grimmia X
Neotragids
Suni Neotragus moschatus x
Oriby Qurebia ourebia X
Khpspringer Oreotragus oreotragus X
Steenbuck Raphicerus campestris X
Sharpe’s Grysbuck Raphicerus sharpei X
Bovinid
Buffalo Syncerus caffer X
RODENTS
Hystricids
Porcupine Hystrix africaeaustralis X
Thryonomids
Greater cane rat Thryonomys swinderianus
Total 1 4 10 8 9 2(44)
Percent 25 9 23 18 20

# Recently extinct (between 1950 and 1970)
* Recently re-introduced

1973 Cheetah
1970 White rhino (extinct ¢c. 1940 NW of Gorongosa Mt}
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Of these the first, third and fifth groups contribute the greatest zoomass in the
Gorongosa Ecosystem. The primates are represented by only two galagos, two mon-
keys and one baboon. In addition to the blue duiker another equatorial rain forest ele-
ment, Fraser's flying squirrel Anomalurus derbianus, occurs nearby in Zambezia Dis-
trict (Smithers & Tello 1976:136), and may well occur in the east of the system where

it should be looked for in the ravine forests of the Cheringoma Plateau.

In a biome context only four of the seven major biomes (Tinley 1975) are repre-
sented by the larger mammals, these are: (1) Aquatic (eg. hippo), (2) Forest (eg. blue
duiker, (3) Moist Savanna (eg. Lichtenstein’s hartebeest, sable) and (4) Arid Savanna
(eg. steenbok). The flora and avifauna however contribute elements representative of
the remaining three biomes; Afro-temperate, Desert and Palaearctic Temperate (eg.
Palaearctic bird migrants). Lechwe are confined to the floodplain systems of the In-
terior Continental Plateau; however another riverine ungulate, the sitatunga, may occur
along the Zambeze in Mocambique (Smithers & Tello 1975:171-172).

Of the large faunal components the nyala has the smallest geographic range and
is endemic chiefly to the Mocambique lowlands. Greater endemism in the Eastern

Forest/Thicket Domain is exhibited by the flora and avifauna.

Until the arrival of the author at Gorongosa in August 1968, most of the faunal
work in the region had been dedicated to building up collections for museum research,
and the continued discovery of new records_ showed that much more field collecting
was still required. These expeditions are summarised by Clancey (1971) for the avi-
fauna and by Smithers & Tello (1976) for mammals. As a basis to the first stage ecolo-
gical studies presented in this th.esis, air surveys of the ecosystem and air counts of the
large ungulates were completed twice a year at the height of the dry season (October)
and in the wet season peak (February or March) for 5 consecutive years. However, due
to pilot problems only 6 out of 10 were complete counts across the whole ecosystem.
As wildlife conservation and the administration of natural parks and reserves was the
responsibility of a Fauna Branch of the Veterinary Department in Mocambique, all
disease aspects were left to veterinary staff. A detailed study of lion prey in Gorongosa
was initiated including the collection and cataloging of all skulls and lower jaws reco-
vered from kills. This study was taken over by Jose Tello, ex-chief warden of Goron-
gosa, now with the Ecological Studies Section of the Veterinary Institute in Maputo

(Lourenco Marques).
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9.2 EXTINCT, RARE OR ANOMALOQUS

The tsessebe and roan antelope are recently extinct from the Gorongosa area,
disappearing in the period between 1950 and 1970. Both species were recorded by
Vaughan-Kirby (1899) and Vasse (1909) in the Midland, Rift Valley and Cheringoma
sectors of the ecosystem and the latter author includes a photograph of a shot tsessebe
on the Urema Plains. Up to my arrival in Gorongosa in 1968 persistent reports of se-
veral ""black gondonga" (gondonga is the local tribal name for Lichtenstein’s harte-
beest) were received from the chief living in the Rift Valley savannas south of the park,
between the Pungue River and the Rhodesia—Beira main road. During my time, several
small herds were reported by professional hunters from the adjoining Lower Pungue—
Buzi floodplain margins. In the summer of 1969/70 Dr. Donald Broadley from the
Umtali Museum encountered a single roan male in the Inhamitanga area of the Cherin-
goma Plateau. Both these ungulates are threatened with extinction in Mocambigue and

tsessebe may already be extinct in the country.

_ White rhino occurred throughout Central Mocambique west of the Cheringoma
Plateau until fairly recently. One of the last was shot northbw‘est of Gorongosa Moun-
tain in the Macossa area of the Midlands in 1935 (Sydney 1965:61, Fig 10). This spe-
cies must have become extinct in the 1940's. The Macossa area is hill and valley terrain
with ‘sand rivers', similar to that of their last stronghold in Umfolozi, Zululand. Six
white rhino were re-introduced to the Rift Valley sector of Gorongosa in midwinter of

1970 from Umfolosi Game Reserve.

Black rhino are recorded from all physiographic units in Gorongosa but the oc-
currence of only 3 to 5 individuals could be ascertained. It was estimated from reports
by professional and tribal hunters plus our own field work that not more than 8 indivi:

duals occurred in the whole region.

Cheetah is another species recorded from the area, but was extinct from about
1950. Six were re-introduced to the northern sector of the park in 1973. No recent
data is available on their status.

The steenbok which is abundant in the arid savannas of southern Africa is re-
corded from Central Mocambique only from the Macossa area (Smithers & Tello 1976:
122), and by the writer from one small area of the northern sector of the Rift Valley
near the Lunga drainage in Acacia nilotica scrub on a sheet erosed site. The species was
first recorded from the Gorongosa area by Vaughan-Kirby (1899: 289) who shot a
steenbok 2 km south of the Nhandue River on the Rift floor, judged to be some 8 km
SW of the Lunga site.
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The Zambeze Valley is roughly the line separating two races of the wildebeest,
Connochaetes t. taurinus to the south and the Niassa or Johnston wildebeest, C, t.
johnstoni, with white facial band, to the north. However, small populations of Niassa

wildebeest occur amongst the nominate form in the Save Valley (Smithers & Tello
1976: 131—-132).

Perhaps the most anomalous distributions pattern in Mocambique is that of
giraffe. There are no records in historical times, or amongst old tribal hunters, of giraf-
fe occurring north of the Save River environs. The Chegorongosa tribe, indeed, do not
have a name for giraffe. Nor has the entire area of the Middle and Lower Zambeze Val-
ley any historical record of their occurrence, despite expeditions such as those of
Livingstone in 1856. The supposed record of giraffe near Tete noted by Du Plessis
(1969:76—77) is a misinterpretation of a discussion on giraffe that Livingstone in-
cluded whilst relating his traverse from Zumbo (Zambeze-Luanguaconfluence) to Tete.
As a rinderpest outbreak in Kenya in 1960 resulted in the death of an estimated 70% of
eland, buffalo and giraffe this virus disease is a likely suspect. However Livingstone’s
route from Zumbo was south of the river through ideal giraffe habitats interspersed
with large areas of mopane, more than 30 years prior to. the 1889—1896 rinderpest

pandemic.

Ideal giraffe habitat, composed of arid savanna elements (acacia, mopane,
ziziphus, combretum) occurs from the Save area up the Buzi Valley to the Urema
Trough thence to the arid valley of the Lower and Middle Zambeze in Mocambique
and to beyond the confluence of the Luangua River. Yet a totally isolated population
of giraffe occurs in the lower Luangua Trough (Ansell 1960, map D) with a suitable

habitat link all the way south to the Limpopo.

In Chapter 7 the antiquity of concentrated human activity in Central Mocam-
bique for gold, ivory and slaves was traced back to at least 1400 BP, if not 2400 BP.
The major access routes to the interior and the Monomatapo Empire were up the Zam-
beze Valley and its tributary the Luenha-Mazoe which rises in Rhodesia. Other routes
followed the Pungue and Revue valleys and spurs adjacent to Sofala. Giraffe ‘riems’
and meat were a major resource in the history of Africa, and as the tribesmen of this
region all used arrows tipped with Stophanthus kombe poison, it is possible that this

great gap in giraffe distribution is a long standing human artifact.

A similar anomalous gap in giraffe distribution existed in the vast thorn savanna
area between Windhoek and Etosha in South West Africa even at the time of Short-
ridge’s first expeditions in the 1920’s (1934: map. facing p. 612). Vedder's (1966)
historical record shows that Damaraland (then known as Hereoland) was a major route
for oxwagons, and the southern sector down to Windhoek was the main theatre for the
20 year war between the Nama and Herero which ended in 1820. In addition, perusal

of the series of wall maps exhibited in the Windhoek museum, depicting the growth of
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road and railway communications in the early 1900's radiating from Walvis Bay port
and from the capital of Windhoek through Damaraland to Tsumeb, shows clearly that
the Damaraland gap in many ungulate distribution patterns is probably a human arti-
faC:[. The piles of bones at tribal hunters’ camps in northern South West Africa and the
Botswana border attest to giraffe being the most preferred prey, followed by eland
(P. Stark pers. com). These South West African hunters used bow and arrows, with or
without the aid of a plant poison derived from the latex of Adenium boehmianum,

usually from horseback which made them doubly efficient.

In the early 1950's a few giraffe (about 6?) were introduced into Gorongosa

National Park but were apparently all eventually taken by lions.
9.3 DISTRIBUTION, HABITAT, NUMBERS, BIOMASS

The salient feature of wild ungulate distribution in the ecosystem is their pe-
rennial concentration on the Rift Valley floor. In contrast, the adjacent miombo sa-
vanna and dambos of the Midlands and Cheringoma Plateau are extremely lightly
stocked despite the presence of perennial water and the lack of human habitation over
large areas. The miombo is however used more at certain seasons than at others by un-

gulates from the Rift floor.

The major ecosystem patterns (Fig 6.1) and field data show that the main dis-
tribution of forest and thicket species is in the northern sector of the Rift floor and
along the Riftward slopes of the Cheringoma Plateau. Nyala, suni and Sharpe’s grysbok
are commonest in these sectors, whilst bushbuck and red duiker are more ubiquitous,
occurring in the forest areas as well as through all thicket patches in the Rift Valley
savannas. Bushbuck are also abundant in the dense palm scrub-thickets south of the
Urema Plains. Blue duiker occur in the rain forest on Gorongosa Mountain and with

suni and red duiker in the forests of the Cheringoma cuesta.

Savanna and grassland ungulates are concentrated along riverine zones, and es-
pecially on the floodplain grassiands on the Rift floor. Waterbuck is one species that
maintains a high year-round linear concentration on the flood and ebb margins of the

Urema Lake and other waters.
FOREST/THICKET COMPONENTS

Bushbuck and red duiker are the most abundant dense-cover species through-
out the ecosystem. In this area the southern (7ragelaphus s. sylvaticus) and western
(T. s. scriptus) races of the bushbuck overlap with interesting habitat separation. The
southern race is most common in the forested areas whilst the western race is charac-

teristic of the palm thickets.

Suni occur in the smaller isolated dry forests, on the duplex sand patches of

the Rift floor, but only where the field and groundlayers are undamaged. In such areas
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suni typically occur within the forest precincts and red duiker occupy the forest mar-
gins and move out from one termitarium thicket to another. In the Zinave area of the
Save River no red duiker occur and suni use all thicket habitats as do red duiker in

Gorongosa (J.L.P.L. Tello pers. com.).

Kudu are uncommon but widely dispersed over the Rift floor and Midland val-
leys and hill areas. Nyala by contrast are confined to the dry forest and thickets of the
Rift floor and to the Riftward foot slopes of the Cheringoma cuesta. They are most
common from the centre of the park northwards. Bushpig are abundant throughout
the system from the mountain summits to mangrove margins, and are only absent (at
least in the day) from the largest grasslands of the Urema floodplains and those on the

coast.

Unfortunately, no quantitative data is available for the forest and thicket ungu-
lates but a rough estimate of their zoomass contribution is included in Fig. 9.2. These
species are mainly browsers (bushbuck, suni, red duiker, blue duiker, Sharpe’s grys-
bok). The nyala is ditrophic and can be classified a browser (Tello & Van Gelder 1975)
as in the Save area, or a mixed feeder as in Zululand (J. Anderson pers. com.). Mixed
feeders are species in which grass is included as a major component of their diet in
addition to browse. The bushpig is omnivorous as is the forest samango monkey. This
primate occurs in all forest areas of the system, and in the Rift Valley uses the tall
riverine thickets as well as venturing out from larger forest areas to feed or pass
through the archipelagos of termitaria thickets. The most important predator in closed

habitats are leopard which abound throughout the entire Gorongosa-Cheringoma area.
SAVANNA AND GRASSLAND COMPONENTS

The large ungulate spectrum which inhabits both the savannas and the grass-
lands comprise 14 species of which the eight major species are listed in the biomass
table (Table 9.2). The remainder include grey duiker, impala, oribi, reedbuck, warthog
and white rhino. Grey duiker are confined to the miombo savannas and are absent
on the Rift Valley floor at least within the bounds of the ecosystem. Impala are fairly
common in the Rift Valley particularly in the southern sector at the junction of the
Urema Plains with the marginal savannas. Oribi and reedbuck are abundant throughout
the Rift Valley and sparse in the miombo-dambo terrain on either side. Warthog,
though common and widespread on the Rift Valley floor, are nowhere abundant. A
few occur in the adjacent miombo savannas particularly during the post-fire flush of
grasses. After release in the southern sector of the park, the white rhino utilized both

floodplain and savanna grasslands and were commonly observed on the ecotones be-

tween the two.
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The most important predator in the open habitats of the ecosystem is lion,
with an estimated population of about 200. Their greatest concentration is related to
that of the large ungulates in the Rift Valley where prides of up to 30 individuals occur
on the margins of the Urema Plains. Spotted hyaena are widespread but uncommon.
Leopard, whilst being more commonly associated with closed habitats, are also found
in any open terrain where tall grass patches or thicket clumps occur. They are the most
ubiquitous of the carnivores, extending throughout the montane to mangrove transect.
Wild dog, though rare, range through all the savannas and grassland areas except the

mountain.

The major large ungulates, including elephant, are discussed individually in
their order of biomass contribution (Table 9.2) but hippo are treated separately under
a section on Aquatic Components. The zoomass contribution of the three large herbi-

vore trophic groups is shown in Fig 9.2.

Elephant

Although grouped with open habitat species elephant range through and uti-
lize almost every habitat listed in the montane to mangrove transect. Their greatest
year-round density is however associated with the tall grass Acacia savannas and river-
ine areas of the Rift Valley. Here three main riverine-associated concentration areas are
habitually used over both dry and wet season peak periods: (1) Nhandue riverine zone,
(2) western Vundudzi — Mucodza — Mupuaze riverine zones (western central margin

of Rift floor below the Rift sides), (3) Urema — Pungue riverine zone (Fig 9 3).

These three areas take the brunt of high density and biomass for most of the |
year, attaining figures of 3 elephant/kmz(or10tonnes/km2).Habitat diversity in the
three areas is similar, comprising a mosaic of tall acacia and mixed tree savanna with a
tall Panicum maximum (robust form) herb layer and well developed termitaria thick-
ets (3/ha), interspersed with seasonal pans, and the riverine strips of the rivers noted
above. Marshes are confined to the riverine meander belt margins, the largest being the
Mucodza marsh near the western margin of the Rift. This spectrum provides an abun-
dance and diversity of fruit, browse and grazing. With the advent of fire the grass stra-
tum is totally eliminated for several months over extensive areas, and excessive use or
damage to the other habitats is buffered by the availability of green pastures in marsh

areas.

Unseasonal early thunder showers at the height of the dry season (Aug.—Oct.)
cause an almost overnight emigration to the areas where rain has fallen. If grasstands

are previously burnt and beginning to show a post-fire flush an unseasonal rain of more
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than 10 mm induces a magnified leaf production but wilting can follow if no further
precipitation occurs. The elephant then withdraw to the riverine zones again or move
into the adjacent hill miombo. Examples of elephant feeding in miombo and on the
Rift floor are included in Figs 9.17a; 9.18:9.19a; 9.20a.

Buffalo

The distribution and concentration areas of buffalo in the Rift Valley are re-
markably similar to those of elephant (Fig 9.4). In the dry season there are three main
areas of concentration:(a) Nhandue riverine zone and adjacent Nhamisangu floodplain
grassland area, (b) Mucodza marsh area (western Vundudzi — Mucodza — Mupuaze
riverine zones in the west central sector of the Rift), (c) Dingedinge marsh in the
Urema — Pungue confluence area (Fig 9.4a). With the autumnal ebb of floodwaters a
herd of nearly 2 000 buffalo become a permanent feature of the Goinha Plains (imme-
diately north of the Urema Lake) which are Setaria floodplain grasslands (Plate . ).
When these have dried out sufficiently (discoloured) to admit fire in about June or
July, the large herd breaks up into smaller groups which graze in the wooded margins

of the plains and up onto the Cheringoma Plateau.

In the wet season a similar concentration is maintained with two main shifts,
The Mucodza Marsh concentration fades and a major wet season centre is on the con-
verging delta of the Mucodza and Vundudzi at the head of the Urema Lake, and on the
median height floodplain grasslands west (Sungue) and southwest (Nhauranga) be-

tween the Sungue and Pungue River (Fig 9.4b).

Between one and four herds containing more than a thousand animals normal-
ly occur in both the dry and wet seasons. In contrast between three and six herds of
this dimension are recorded in the Marromeu sector of the Zambeze Delta grasslands
(Tinley 1969b and unpubl. air counts). Thus in the main concentration areas buffalo
biomass exceeds 1.600 tonnes/km2 for the period in which herds up to 2 000 strong
remain intact, moving and feeding through the median and tall grass pastures. The
largest herds are all associated with marsh and riverine grasslands and move to adjacent

sites in long columns.

Like elephant there is an immediate response by buffalo,in the dry season and
first rains period,to any area where isolated thunderstorm rains have fallen. This is
clearly portrayed by the spread of smaller herds into the waterless northern sector of
the system between the Nhandue and Nhampaza Rivers after a thundershower; record-
ed by the air counts of November 1968 and October 1969. The exact limit of the iso-
lated rain was demarcated by the limit of the herds, the adjacent unburnt and rainless

area being quite devoid of large ungulates.

Buffalo are the most susceptible to starvation and high mortality when their
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pastures are dried out early in the autumn by drought conditions, and especially when
the annual event of uncontrolled fires sweep across the Rift floor. Elephant can turn
to browse,and the other major species obtain sufficient nutrition from the remaining
green zones of short microperrenial grasses (Cynodon dactylon and Digitaria swazi-
landensis) in waters-edge zones. Due to an excessive population hippo are the only ex-
ception to this amongst the short-grass feeders (see following section). Post-fire
flush and wilted regrowth appear to be a main cause of excessive scouring in buffalo
followed by death (possibly from prussic acid poisoning also known as ‘geilsiekte’ —

refer to section on mortality factors).

During midsummer whole buffalo herds often rest in pans and marshes from
about 09h00 to 16h00 before moving out to graze for the night. However, in addition
to ruminating,some local feeding takes place as the animals are lying amongst some of
their important grass foods, Echinochloa stagnina and Vossia cuspidata. Two examples

of buffalo grazing are included in Fig 9.16A, B.

Wildebeest and Zebra

As short and medium height pastures form a mosaic, and the short grasslands
are taller during the rains, the distribution and concentration areas of wildebeest and

zebra are generally coincident.

The major dry season concentration area for both species are the Dingedinge
floodplain marshes (slacks) at the Urema — Pungue confluence. Other concentration
areas centre about the Mucodza marsh in the central western margin of the Rift floor
(Vundudzi — Mucodza — Mupuaze riverine areas), and alternate between the Macoreia
Plains and those of the converging delta at the head of the Urema Lake (Figs 9.5, 9,6).
In some years the Nhandue riverine area (particularly where it enters the top end of

the Macoreia Plain) and the adjacent Nhamisangu floodplain are important.

The wet season concentration patterns depend on the extent of flooding. Maxi-
mum spread of floods results in a linear concentration pattern in the abutting savannas,
eg. in the Urochloa median savanna grasslands between the Urema Plains and the
Pungue (eg. Jan. 1970). At this time zebra show separate concentrations on the Maco-
reia Plains, and on the margins of the Goinha Plains (Fig 9.6b). In the north other con-
centrations form in the lower Nhandue riverine zone and the grassland areas adjacent
to the Lunga drainage and near the northern Nhamapaza River boundary. In wet
seasons, with median to low flood, the main areas of concentration of both species is
on the short grass plains south, west and northwest of the Urema Lake (including the

converging delta area and Macoreia).
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Wildebeest and zebra with Lichtenstein’s hartebeest are the first large herbi-
vores to invade new areas of post-fire flush in the dry season, and like the species al-
ready dealt with,show an immediate migratory respohse to the occurrence of isolated,
unseasonal rain. If the rain was too little to provide an adequate grass flush and surface

water, the herds return to the riverine zones.

In numbers wildebeest have increased from about 3 000 in November 1968 to
7 000 in October 1972 (Table 9.2). In October 1969 the least number were counted
(2391) followed by a large influx in the dry 1969/70 summer to give the highest count
of 7 060 animals in January 1970. Although inaccuracies are an inevitable artifact of
total counts,these changes in number reflect immigration into the park and emigration
from the remainder of the Rift Valley sector between the park and the Zambeze Valley,
which is much drier and with. rare surface water. Small localized herds, or no wilde-
beest, occur south of the Pungue or in the Midlands. In the summer rain months wilde-
beest densities attain 4,3 tonnes/kmz, and at the height of the dry season a quarter of
this, 1,6 tonnes/km2. Like waterbuck, wildebeest form concentrations of more thah a
hundred animals at the two seasonal extremes, on marshland green zones in the dry
season, and on the rains and/or flood-ebb flush of the short floodplain grasslands in

summer and autumn.

No wildebeest occur in the Zambeze Delta or on the Riftward slopes of the
Cheringoma cuesta, nor is there an‘y historical record of their having done so. Wilde-
beest migrations thus appear to be confined mainly to lengthwise movements along the
Rift Valley. In the past they moved southward to the vast floodplain grasslands of the
Pungue — Buzi confluence area, but now mostly northward to Dimba Marsh and possi-

bly nortwest up the Nhandue and other Midland valleys.

Zebra numbers in the five year period increased from about 1 196 (Nov 1968)
to 3 331 (October 1972). A regular pattern of greater numbers in the wet season and
less in the dry season featured in every pair of dry-wet season counts. Certainly their
merging more easily with the substrate in the dry season would have been a contribu-
tory factor to lower numbers being counted at this time. However this concentration
pattern contrasts with that of waterbuck which show greater numbers in the dry sea
son and lowest in the rains, although they are the most difficult species of all to count

from the air in the dry season without the aid of oblique (early or late) sunlight.

In the rains period, zebra biomass attains 2 tonnes/kmz, and a third of this in
the dry season, 0,6 tonnes/km2. Unlike wildebeest and waterbuck, zebra only form
large aggregarions of more than a hundred animals on the rain season pastures. In the
dry season, concentrations in riverine and marshland areas seldom exceed groups of
thirty animals. Zebra also move into post-fire flush areas of miombo and dambos on

the adjacent plateaux in the late dry season, particularly if good unseasonal rains occur
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on the Midlands. It is suspected, but not known for certain, that there is a movement
of zebra groups between the approximate thousand strong population of the Marromeu
Buffalo Reserve in the Zambeze Delta and those on the Rift Valley,along the dambos
of the Cheringoma Plateau during the dry season, particularly in the post-fire flush

period in August.

Waterbuck
hi

With the exception of hippo, which are tied to open waters, waterbuck have
the most restricted dispersion of all the ungulates in the system. The major part of the
population is confined to the green zone pastures which expand and contract with
flood and ebb of the Urema Lake. Equally high concentrations of waterbuck are found
at both seasonal extremes in a zone around the Urema Lake,especially in the converg-
ing delta area of the Mucodza, Vundudzi and Mucombeze streams (Fig 9.7). This area
supported the greatest densities in the dry season peak of 1968 and following rains
peak in February 1969, and again in October 1969 (Fig 9.7a). Very few waterbuck
occurred in the Dingedinge marsh area until the 1969 dry season when large numbers
were recorded for the first time in the dry season peaks of that year (Oct 1969) and
again in 1972.

During the rains and flood period there is a shift of concentration to the
Macoreia tando (Feb. 1969) or to eitherside of the Mucombeze drainage on the Ma-
coreia and Goinha tandos (Jan. 1970) and along the Sungue branch of the Urema Lake.
(Seasonally flooded or waterlogged grass plains or drainage lines are known locally as
tandos). There is also an outward radiation of herds from the Urema concentration
area to the northern chain of tandos of Lunga, Nhamisangu and Tengane (Fig 9.7b).
Some herds move along the Rift Valley drainage as far as Dimba Marsh, 120 km north
of the Urema and 40 km south of the Zambeze River. The Dimba Marsh area has a
flood and ebb regime similar to the Urema, but since the advent of Kariba Dam is totally
reliant on summer rains. Had this marsh fallen within a protected zone instead of form-
ing part of the open hunting concession area it would probably have been a centre of
a major concentration area. However, during dry years the waters dry up altogether and
this would force waterbuck and species such as buffalo, wildebeest, and zebra to move

south to the Urema or to parts of the Zambeze River less settled by people.

As noted above, waterbuck numbers in the system are greatest during the dry
season when there are lowest zebra numbers. Air counts showed an increase of water-
buck from 1 856 (Nov. 1968) to 3 382 (Oct. 1972), with the highest total of 3 557
animals recorded in Feb. 1969 (Table 9.2). In the summer rains season densities attain
biomasses between 1 and 2 tonnes/km2 and the dry season concentrations only slightly
less, 0,8 tonnes/kmZ2.
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Eland

Like sable and Lichtenstein’s hartebeest, eland are found mainly down the
central and western part of the Rift floor in the savannas and their tando grassland
ecotones. Eland show large seasonal change in numbers, the most occurring in the sum-
mer rains period,and the least in the dry season when they are suspected to be north
and northwest of the park in the dry Midland valleys such as those of the Macossa
area (Fig. 9.8). |

TABLE 9.2

TOTAL NUMBERS OF THE MAJOR LARGE HERBIVORES RECORDED IN SIX TOTAL
AIR COUNTS ACROSS THE GORONGOSA ECOSYSTEM.

DRY WET DRY WET WET DRY
SEASON' SEASON! SEASON2 SEASON2 SEASON3 SEASON%
Nov. 68 Feb. 69 Oct. 69 Jan. 70 Mar. 71 Oct. 72
Elephant 1.555 1.634 2.072 2.185 1.401 (?) 2,542
Buffalo 10.928 11.214 11.168 11.756 12.953 13.295
Wildebeest 3.020 2.989 2.734 7.060 5.618 6.427
Waterbuck 1.930 1.604 3557 2,223 2.697 3,362
Zebra 1.196 2.899 2.391 3.583 2.938 3.331
Eland 134 226 342 429 356 126
Sable 436 84 628 361 352 483
Hartebeest 87 352 472 839 603 344
Hippo 2.972 L = - = 3.483

Author’s co-observers in the air counts:

J.LP.L. Tello
F.C. Costa
S.J. Liversidge
T.P. Dutton

52 G0 [N

The largest herds (up to 90 animals) were encountered in the dry season but
herds up to 50 strong are recorded at other seasons. In two dry season periods the ma-
jority of eland occurred in the lower Nhandue — Lunga — Nhamisangu tando area,
below the Bunga inselbergs near the Vundudzi River, and across to the Mucodza Marsh
area (Fig 9.8a). In the wet season large numbers remained in the Lunga — Nhamisangu
tando area and the remainder were in the savannas south of the Nhandue River to the
Sungue tando west of the Urema Lake (Fig 9.8b). The largest herds contribute a bio-

mass of over 40 tonnes/ha when feeding in a group, or spread over some five hectares

when spread out.
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Sable and Lichtenstein’s Hartebeest

The largest numbers of sable occur on the Rift Valley floor in the dry season
and the least in the wet season (Table 9.2 / Fig 9.9). Sable and Lichtenstein’s harte-
beest utilize similar habitats, preferring ecotones of savanna with dambos and flood-
plain grassiands. They also feed on the same grass species and the same parts of grasses.
Unlike sable however, the hartebeest are inveterate followers of burnt grassland, feed-

ing on toasted basal parts and the first post-fire flush.

In the wet season there is a lateral upward movement of sable from the Rift
into the miombo savannas of the Midlands and the Cheringoma Plateau. About the
same time there is a downward movement of Lichtenstein’s hartebeest from the up-
lands onto the Rift Valley floor resulting in a maximum of their numbers in the wet
season opposite to that of sable (Fig. 9.10). In the dry season the hartebeest move
back into the miombo and dambos of the uplands on either side of the Rift and the
sable return to the Rift Valley — and opposing altidudinal migration similar to trans-
humance. Unfortunately no quantitative data from the uplands is available,but these
opposing density patterns and movements are confirmed by tribal hunters from the

miombo uplands.

Although two herd sizes, 11 and 30,are most frequent amongst sable, groups
containing up to 83 animals are recorded (October 1972), giving a biomass of some
6 tonnes/ha over the period they remain together. Lichtenstein’s hartebeest also have
two high frequent herd size peaks of 6 and 12 but occasionally large gatherings of up
to 72 animals occur (October 1972), providing about 3 tonnes/ha.

Impala

A first attempt was made to count impala from the air in February 1969 re-
sulting in a total of 908. However this was discontinued as it proved too distracting for
the observers to search out the smaller animal whilst nine larger species were being re-
corded. Subsequently in the October 1969 and January 1970 counts only distribution
of impala was noted. |t was estimated that the impala population was between 1 500
and 2 000 in 1972.

in the autumn and dry season, large aggregations of impala occur on the mi-
croperennial floodplain grasslands to the south and west of the Urema Lake. Elsewhere
they are in scattered groups in the savannas between the Urema and Pungue Rivers and
on floodplain ecotones in Macoreia and Lunga in the centre and north. The wet season

record shows impala herds spread out and scattered over most of the Rift Valley floor.
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A more detailed account of the seasonal changes in impala numbers on a floodplain-
savanna junction is related in the section on floodplain rhythms. An example of impala

grazing is included in Fig 9.16d.

Distribution of impala in Central Mocambique is in scattered herds up the Rift
Valley to the Zambeze River and westward up the Zambeze Valley. Some are recorded
slightly west of the Rift up the dry valleys which lead into the trough from the Mid-
lands. In 1970 professional hunters reported the first sightings of some impala in the
southern (Marromeu) sector of the Zambeze Delta. These animals could only have
moved downriver from where the Rift Valley crosses the Zambeze area near Vila
Fontes. It is not known whether these initials have become established,or what the sex
and age composition was of the first colonizers. In other areas subadult males are re-

corded as the first colonists of new locales.

Oribi

Quantitative data for small ungulates is available only for oribi which were

counted from a vehicle whilst traversing floodplains and their ecotones with the mar-
ginal savannas south and west of the Urema Lake. A total of 390 oribi were encoun-
tered in 132 km2 giving 3 oribi / km2,or an approximate population of 11 000 for the

Rift Valley floor alone if a similar density is presumed throughout.

In the Urema sector, oribi exhibit an interesting but unexplained seasonal local
movement in some years. From April until November family groups of two to three ani-
mals (65% of 145 groups) occur throughout both savannas and the floodplain grasslands.
In some rainy seasons, from the end of November until March, oribi are totally absent
from the floodplains irrespective of the level of flooding. At this time they are to be
found in the adjacent tall grass savanna peripheral to the grassplains. It is suspected
that this movement may be related to plagues of biting flies. The traverse of the flood-
plains and their savanna margins showed a higher density of oribi related to the eco-
tones between open grassland and savanna, the abrupt junctions of riverine thicket or
termitaria thicket islands with the surrounding grassland, and junctions between short

and long grassland.
AQUATIC COMPONENTS

Of the five ungulates in Africa which are tied strictly to water though they
feed out from this base, only hippo occur in Mocambique. The others are pygmy

hippo, water chevrotain, lechwe and sitatunga. The latter two occur within 200 km
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and 80 km distance respectively from the northwestern corner of Mocambique (Tete'
District), above the Muchinga — Gwembe escarpment of the Luangwa — Middle Zam-

beze Trough.

Some 3 500 hippo occur in the Gorongosa ecosystem of which 2 761 (80%) are
confined to the margins of the Urema Lake. This represents the single largest hippo po-
pulation remaining in Mocambique today. A first air count of hippo in the Urema Lake
in November 1968 realized a minimum total of 2 250 (Fig9.11).

A second air count five years later in October 1972 recorded a minimum total
of 2 301 hippo in the Urema Lake and a probable total of 2 761, as corrected from
vertical air photographs. This gives 209 tonnes/kmZ of lake or 3316 tonnes biomass in
a lake area of 15 km2. In the last count of all the waterways in Gorongosa an additio-
nal 722 (820 tonnes biomass) occurred in the Urema and Pungue Rivers and their old
meanders realizing a grand total of 3 483 (Fig 9.11). The steady state of the Urema

populations, in which little change had occurred after a five year interval, is significant.

The distribution of hippo at the dry season peak in November 1968 and
October 1972 contrasts with the situation in the rains and flood period (Fig 9.11). At
this time an extensive spread of hippo occurs outward from the Urema Lake up the
Mucodza, Vundudzi and Mucombeze Rivers as far north as Lunga pan and single ani-
mals occupy rain-filled pans in the savannas. During high floods hippo herds are distri-
buted peripherally along the floodplain — savanna junction where they trample de-
pressions in their favourite lying-up sites which form pans when the flood waters ebb,

and are rainfilled in low flood years.

In November 1968 the average herd size in the Urema Lake was 35, and 25 in
October 1972,0pposed to the larger average herd size of 48 in the rivers. Hippo paths
radiate 10 km out from permanent waters, which virtually includes all the country be-

tween the lake and Pungue River as grazing grounds.
ROCK OUTCROP COMPONENTS

Four wild ungulates in Africa are closely associated with rock outcrép habitats:
Barbary sheep, beira, ibex and klipspringer. Of these only the last occurs in Africa
south of Abyssinia, accompanied by the rock dassie and yellow-spotted dassie (Dorst
& Dandelot 1970).

In Gorongosa, klipspringer occur on the mountain and its satellite inselbergs as
well as on inconspicuous outcrops within the Midland miombo. There is no record of

them from east of the Rift Valley in the ravines of the Cheringoma cuesta. The two
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dassies occur on the mountain,where they were collected from the same outcrop on
Gogogo summit, as well as on the inselbergs. Klipspringer spoor were found in savanna
plainsland between inselbergs and they and dassie must move between isolated rock
outcrops which are within sight and are probably more explorative than is generally
realized.

SUMMARY OF DISTRIBUTION AND DENSITY PATTERNS

Four main distributional and density (high biomass) patterns are exhibited by
the large wild ungulates in the ecosystem, each pattern shared by at least one pair of

species due to similar trophic and habitat requirements (Figs 9.12, 9.13).

(1) Riverine zones and medium to tall grass marsh areas characterised by elephant
and buffalo. Four main localities for this distributional pattern occurs on the Rift
Floor, (a) Nhandue River, (b) Vundudzi — Mucodza — Mupuaze Riverine area on
western margin of the Rift Floor, (c) Urema — Pungue, and (d) the Mucodza, Goinha

(northern margin of Urema Lake) and Dingedinge slack marshes.

(2) Medium to short floodplain grasslands (including marsh areas which dry out
late in the dry season) characterised by wildebeest and zebra which form a concentra-
tion pattern related to the nutritional status of the floodplain grasslands. These ani-
mals migrate between floodplain areas higher or lower in the flood-ebb catena. Main
dry season concentration areas are all the tandos surrounding the Urema Lake and the
rivers entering it from the north (ie. Macoreia, converging delta, Sungue, South Urema)
and especially the Dingedinge slack grasslands at the Urema — Pungue confluence. !n the
wet season the main congregations of wildebeest and zebra occur on the higher levels of
the floodplain grasslands, again associated with the Urema Lake and the riversentering it,
as well as on the tandos between the Nhandue and Nhamapaza Riversin the north (Nha-
misangu, Tengane, Lunga). In the wet seson, inundation of the Dingedinge area excludes
most wildlife but only in exceptional flood years (eg. 1966/67, 1969/70, 1973/74) are
the herds excluded from the other floodplains during which time they form a linear

concentration in the adjacent savannas.

(3) Circum-Urema Lake floodplain grasslands; an all year concentration of water-
buck and hippo which expands and contracts with the spread and ebb of flood waters.
Waterbuck exhibit a periodic change of concentration around the lake and its asso-
ciated tandos, rotating their grazing grounds. They also exhibit a seasonally contrasting
population density pattern to zebra, due perhaps more to migratory flux of the latter.
The largest number of waterbuck occur on the Rift floor during the dry season when

there are the least number of zebra — in the wet season it is opposite.
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(4) Savanna dambo mosaic of medium to tall grasslands with seasonally reversea
density patterns on the topocatenaof the Rift floor and adjacent plateaux. Characterised
by sable and Lichtenstein’s hartebeest, the most sable occurring on the Rift floor in
the dry season and the most hartebeest in the same area in the wet season, with reci-

procal changes of abundance in the adjacent miombo hill country.

Two lesser patterns are related to (a) the forest/thicket ecosystem-type and (b)
to rock outcrops. These habitats may assume considerable areal importance but,due to
the territorial behaviour of the ungulates which inhabit them, groups are spaced and
rarely assume more than local high density. However. kudu and nyala are two closed-
cover components which can attain high population densities resulting in habitat da-

mage, thus the term "local” depends on the dimension of the closed cover habitat.

(a) The forest/thicket pattern is relatively the most sedentary compared to the ex-
tensive movement and migrations undertaken by some of the larger open country un-
gulates. However, considerable local movement occurs outward from larger forest/
thicket areas along riverine zones with "island hopping'’ through the archipelagos of
termitaria thickets. In this pattern kudu show the most extensive mobility and explo-

ration.

(b) Rock Qutcrop pattern. Gorongosa Mountain and its satellite inselbergs on the

west of the system, characterised by klipspringer and rock dassies.

The total patterns of the principal large wild ungulates for the two seasonal
extremes are shown in Figs 9.12 and 9.13 which emphasize the fundamental role of
riverine zones, floodplain grasslands and marshes at both extremes. The major biomass
concentrations are thus supported by the pastures of the base saturated alluvial soils
(Ah). In the rains there is a spread from these high density areas to the intervening
savanna—termitaria thicket — rain pan complexes, mostly on the better drained sandy
clay loam Chd and Cd soils with medium to high phosphorus conteht and poor base
status. |f midsummer droughts occur, the herds return to the hygrophilous grasslands.
Biomass figures of the principal large ungulates is given in Table 10.3

9.4 FLOODPLAIN FLUCTUATIONS

The series of maps depicting seasonal changes in distribution and density of the
principal large ungulates emphasizes the key role of floodplain and riverine zones as a
food base. The drought conditions experienced in 1968, exacerbated by a midsummer
drought (Feb. 1969), was followed by extreme flood conditions in the summer of
1969/70 when the Urema Plains were flooded for nearly two months into the peri-

pheral savanna tree-line.
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After this extreme sequence a 20 km2 section of the Urema floodplain was
chosen for its year-round accessability on which to record the effects of fluctuations
in the life supporting floodplain ecosystem. This intensive study area extended from
the southwestern shores of the Urema Lake and its Sungue arm south to the marginal
woods of fever tree and winterthorn. Total counts of all ungulates were made at two-
weekly intervals for one year (3 Feb. 1969 to 11 March 1970) with December 1969
omitted. As this study area fell within the sector most frequented by tourist vehicles,
the animals were conditioned to close approach and this allowed for easy counting.
Counting was done from the roof of a landrover stationwagon with the aid of X10
binoculars. As various parts of the floodplain are clearly demarcated by incised hippo
paths, and the mosaic of shallow slack areas supporting taller hygrophilous grasses
within the larger areas of microperennial swards, no problems of double counting
arose. As warthog were rare to absent they were omitted from the final analysis (Fig

9.14), as were oribi which show only local seasonal movement.
FEATURES

The floodplains dip at about 1° from the tree line to thelake margin and this
is traversed by seven major hippo paths which are more deeply cut towards the lake
and less so on the upper margins of the floodplain. The greater part of the plain surface
is flat to faintly undulating and covered by two short perennial creeping grasses Cyno-
don dactylon and Digitaria swazilandensis with an average height of 5 cm over the
greater part of the year,but attaining 20 cm during the rains and when flooded. Several
shallow basins from a quarter to half a hectare in extent occur in the upper sector
which support the aquatic hygrophilous grasses Echinochloa stagnina and Vossia cuspi-
data which attain more than 50 cm in height in the rains. If flooded, the two species
form floating meadows over extensive areas of the floodwaters. These basins are joined
to the similar lower lake shore zone by shallow drainage line depressions, mostly in-
cised by hippo paths. The channels formed by the paths are rounded along their edges
by erosion and support dense growths of the two aquatic grasses. In total the poorly
drained sites with taller grass cover occupy about 8 kmZ2, and the well drained short
grass area about 12 kmZ2. On the southwest margin small patches of tufted Eragrostis
atrovirens occur, and in the west adjoining the Sungue is a dense sward of Panicum
coloratum over 1 m high in summer and lodging to half this height in the dry season.
A detailed analysis of this floodplain sector is given above (Section 8.5), and the de-
gree of pasture utilization by ungulates in the same area is dealt with in this section and

that following on food, feeding and condition (Section 9.5).
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FLUCTUATIONS

Floodplain ecosystems are in a constant state of flux as seasonal changes differ

ery year in intensity and duration. Unlike dry land systems, which are totally depen-
lent on direct rainfall and the moisture balance achieved with a particular substrate,
floodplain dynamics are controlied by runoff from afar as well as by direct precipita-
tion. The wetting and drying sequence on floodplains is thus a function of: (a) fluctu-
ations in precipi‘tétion and runoff in distant catchments and (b) their own dimensions

and (c) their drainage status.

in large floodplain systems such as the Okovang;) Delta and Kafue Flats there
. a much longer time-lag between the peak in flooding at the top end of the system
and that at the lower end. In the Okovango, peak flooding at the beginning of the delta
sceurs in Feb/March and 5 months later in July/Aug. at Maun 256 km downstream at
the termination of the delta (Wellington 1955, Tinley 1966). Although the Kafue Flats
are of the same order of length as the Okovango Delta, they are only 45 km at their
broadest compared to 176 km in the delta, hence there is half the time-lag. There is
about 2,5 months lag between peak flooding at the flats’ commencement in March and
at its lower end in May/June (Sheppe & Osborn 1971). The ebb is also of much longer
duration in the larger systems as the drying sequence follows after the flood peaks
from the upper to the lower end of the system. Because of their dimensions alone
therefore, large floodplains have a built-in inertia to water loss and thus provide green
pastures throughout the dry season and into the torrid pre-rains period August to
October. Only exceptionally high floods exclude the majority of ungulates from these

floodplain pastures in midwinter.

The effectivity of smaller floodplain systems such as the Urema in providing
unseasonal green pastures for wildlife are thus most critically related to the drainage
status of their depressions. |f they are unbreached, shallow bodies of water of various
dimensions are left behind which provide a contracting zone of green flush as the wa-
ters dry up. However, if they are breached by channels, both the amount and temporal
spread of hygrophilous grassland productivity is greatly reduced to little better than
that of the adjoining savannas.

The wetting and drying sequence over floodplain microrelief is the reverse of
that which the system experiences as a whole, described above for the Okovango and
Kafue. The lowest parts are flooded first and are exposed last on the ebb, whereas the
highest parts are flooded last and exposed first. Thus a spatial sequence is superim-
posed on a microtopographic sequence. The intensity and duration of this superim-
posed sequence influences primary productivity, plant and animal phenological events,
phyto-zoomass relationships, and successional dynamics of floodplain and dry land

components.
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Due to their relatively small size and close proximity to the Gorongosa Moun
tain catchment, flood and ebb responses on the Urema Plains are sensitive to changes
in precipitation and runoff from the Mountain and in the Rift Valley itself. Maximal
flooding on the Urema Plains, lasting from 8 to 10 weeks in the period January to
March, occurs some 2 months after the beginning of the rains. Compared to the rapid
flood rise to a maximal spread, the ebb lasts for twice as long from 2 to 5 months (the
latter in the lowest slack areas) depending on how siow or rapid rains tail-off on the

Mountain in the autumn,

When the Urema Lake floods, water spreads outward up all the channels and
basins first and inundates the upper depressions before coalescing across the short
grasslands and extending up to 300 m into the marginal fever tree, winterthorn and
palm savannas. The ebb sequence is in reverse; the first sites to be exposed are the
upper margins and convex surfaces which flush first in response to re-exposure. The
last to be exposed are the floating mats of aquatic grasses which are left stranded on top
of the short grasses, but are soon eaten back to the receding water's edge. Termite hills
usually remain exposed as small islands during high floods but the lower eroded hills
are flooded. Depending on extent of flooding and speed of ebb, through rapid loss of
water along channels, the drying sequence can be fast (2 months) or slower when the
lowest slack areas dry out only at the most arid part of the year providing a last green
flush before the rains. However, as pointed out in the chapter on hydrography (Ch.
5.6), most of the depressions in the Gorongosa ecosystems are breached by hippo paths
if not by natural headward erosion of nickpoints. Thus the areal extent of unseasonal
green pastures has been reduced to a very narrow margin or edge in most sectors, ex-
cept the flattest mudflats adjoining the dry season level of the Urema Lake. On the
other hand floodwaters which are too deep,or lie too long,kill off the inundated graas
cover, if this is not composed of hygrophilous species, resulting in extensive bare mud-
flats. These bare areas are then invaded by dense swards of mudflat weed communi-
ties, (components of which are used by some of the herbivores) and later by the
creeping Cynodon and Digitaria from the margins or from root bases which had sur-

vived long flooding.
GRASSLAND AND GRAZING SUCCESSION

Flood and ebb of varying intensity in every year imposes a succession of flust
and availability of different grassland types to which is a closely related succession of
large ungulates. The succession of grazers is a function of the feeding level preferences

in each species and thus the growth form of each stage in the grasslands.
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By grazing down rank pastures, the coarse grass feeders, elephant and buffalo,
enhance grazing conditions for the medium to short grass feeders. First described by
Vesey-Fitzgerald (1960: 161—-172) from floodplains of the Rukwa Trough, this rela-
tionship has been neatly quantified by Gwynne & Bell (1968: 390—393) for the se-
quence zebra, wildebeest, Thomson’s gazelle in the Serengeti ecosystem, Tanzania. In
Gorongosa the grazing succession of species are elephant and buffalo first, on rank or

coarse pastures, followed by zebra,then wildebeest, waterbuck and impala.

Where the passage of elephant or buffalo herds have flattened swaths through
3 m high grassland, the same succession of species occurs following the exposure of
two subordinate softleaved grasses and the basal regrowth of the large grasses. These

areas are also attractive to sable, Lichtenstein’s hartebeest, reedbuck and oribi.

High flood patterns

All the grasslands in the system flush with the first rains in November, although
extensive areas of post-fire growth withers in the torrid period. For the first two
months of the rains the floodplains support high concentrations of large herbivores:
elephant and buffalo on the margins of depressions and channels, zebra on the medium
swards and wildebeest and waterbuck on the shorter grasslands, in a mosaic fitting that

of the different pasture types.

As the floodwaters spread outwards the herds move back in linear concentra-
tion using the still exposed floodplain margins, or they are forced back into the ad-
joining savannas. In the adjacent savannas the pastures used most by the herds are
those dominated by Urochloa mosambicensis, Digitaria milanjiana, Panicum coloratum
and P. maximum. The coarse grass feeders also concentrate on the hygrophilous grasses
of depressions in the savanna. Some of these grasses particularly Urochloa become do-
minant in basal area, if not in quantity, by heavy ungulate use. In such circumstances
there is a change in growth form, the flowering culms are procumbent as opposed to
the usual erect growth form when there is no grazing pressure, and vegetative growth is
maximal. The short Cynodon dactylon — Digitaria swazilandensis grassland become
completely inundated and the aquatic Vossia cuspidata and Echinochloa stagnina grass-
es rooted in depressions on the floodplains grow through, the aerial parts on buoyant

stoloniferous culms forming extensive floating meadows.

As the floodwater is from several centimetres to 60 cm in depth over large areas
the microperennial grasses are not killed by a two month submergence and in the shal-
lower parts grow up towards the water surface. Deeper than 60 cm the Cynodon and

Digitaria die back (or are grazed by fish?) to their largest tufts from which they grow
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PLATE 22 WATER TO THE HORIZON OF THE UREMA PLAINS IN HIGH FLOOD YEARS (SUMMER 1969/70)

(A)  View west of the southern margin of the Urema Plains from above the lake’s eastern end. In
the foreground shallowly flooded short Cynodon — Digitaria grasslands on a convex surface

traversed by hippo paths. Leafless winterthorn woodlands in middle distance and Road 4 area
in background.

(B) View north of the Urema Plains from above its southern margin (Road 4 area). Floating
pastures of Echinochloa stagnina and Vossia cuspidata in the background. In the Foreground
termite hill islands, winterthorn on sand, and palm on saline clay convexities of alluviocatena.

-y

(C)  View northeast of inundated marginal floodplain fever tree woodland. Southern margin of {D) View north to Goinha sector of Urema Plains from near ‘Lagoa Paraiso’ (flooded slack on
Urema Plains (Road 3—4 junction area). Dark patches in floodwaters are floating meadows right). Southeast margin of lake. In the foreground Hyphaene benguellensis scrub-thicket
of aquatic grasses. and winterthorn on levees of fossil Pungue River distributary fan in middle distance.
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out and recolonize the mudflats when they are exposed. Rafts of varying dimensions
of the floating aquatic Eichhornia crassipes form islands which are moved by changes

in wind or are carried down the Urema to the Pungue and the sea.

The extreme floods recorded in January and February 1970 inundated some
200 kmZ of the Urema Plains and the entire Urema — Pungue confluence area for two
months. At the end of February and beginning of March as the waters slowly receed,
stranding the floating meadows and rafts of Eichhornia, the short Cynodon — Digitaria
grasses flush a second time on re-exposure. The herds move back onto the still wet
plains following the ebb and large herds of elephant, buffalo and zebra graze down the
stranded Vossia and Echinochloa to the edge of the depressions. The channels and de-
pressions choked with these two aquatic grasses plus Paspalidium obtusifolium are in-
creasingly used as the autumn advances, first by the coarse grass feeders and in mid and
late dry season by the short grass feeders. The first ungulates to stake their territory on
the re-exposed ground are lone wildebeest bulls. They, and small wildebeest herds,
often walk through extensive areas of shallows to take up a post or graze on low round-

ed exposed termite hills.

The high primary production and mosaic of grass types as the floods abate sup-

port the heaviest concentrations of large ungulates and also a diversity of species in-

cluding eland, impala, oribi and large baboon troops in addition to the species noted

above. The exclusion of the herds from the floodplains by intervention of high floods
results in a bimodal maximum and minimum of ungulate density and biomass. One
maximum occurs on the rain-flushed pastures until February foliowed by total ex-
clusion of animals (except hippo) with a second high peak in the autumn on the ebb
flush. This is followed by a second extreme low in animals {total ebb) in October
(Inset in Fig 9.14).

From here on the sequence is similar to that detailed below for medium to

low flood years.

Medium to Low Flood Patterns

After the maximal spread of flood waters from mid-February to mid-March in
1970, a detailed study of a 20 kmZ section of the Urema Plains was initiated in Febru-

ary 1971 during low flood conditions, and extended through until March, 1972 when

medium floods occurred.

The composition and numbers of species at 2 week intervals expressed as a per-
centage of total animals and correlated with the rainfall of the ten days preceding each

count clearly illustrates a number of salient features (Figs 9.14, 9.1 5).
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On the environmental side the total reliance of floodplain and aquatic grasses
{in unflooded depressions) on rain-drought sequences is marked. The rapidity of dry-
ing or wilting is a characteristic of the short Cynodon-Digitaria grasslands which occur
on the better drained convex surfaces of the base saturated vertisols. The excessive
soil-moisture in the depressions permits these pastures to remain greener longer, over-
riding the rapid aridifying effects of highly saline soils. These moisture and pasture
fluctuations are depicted by means of contrasting symbols for clouds and grass in
Fig 9.14. The short grasslands show a regrowth flush about 10 days after rain, if no

further rain occurs the grasses wither quickly but take another 10 days to discolour.

On the animal sid_e the grassland and grazing sequence is clearly depicted by the
change in species dominénce through the annual cycle (Figs 9.14, 9.15). Elephant and
buffalo are rare within the intensive study area due to the predominance of short grass-
lands; the Vossia and Echinochloa depressions are however used mainly at the height
of the rains when these areas have been partially inundated by direct rainfall and run-
off. If the aquatic grasses only attain about 50 cm in height,zebra are first in the gra-
zing sequence, as shown by their abundance in the 4th of February count. At the same
time the wildebeest herds are mostly on the intervening short grasslands, but move into
the grazed down depressions after the zebra,and whenever the short grasslands wither
or discolour. Zebra numbers decrease, with some fluctuations by movement to and
from the adjacent savannas, whenever regrowth occurs after rain. This pattern conti-
nues until mid-May when almost all zebra leave the Urema Plains for the slack pastures
in the Dingedinge area at the Urema — Pungue confluence. A maximum in wildebeest
numbers occurs in April and May due to influx of herds migrating from central and
northern pastures to Dingedinge via the southern margins of the Urema. The arrival
and length of time spent by these herds on the south Urema Plains varies with the state

of the pastures in each autumn.

Following the ebb line is a zone of changing widths, dependent on microrelief
at each level, of moist soil supporting a green flush (the ‘green zone"') which moves
down the alluviocatena followed by drying out {browning) on its upper margins. The
nerds follow the green zone and vacate all the upper margins where the grasslands have
turned brown. Large concentrations of wildebeest stay on the narrowing green zone
for more than a month after the zebra have left, then emigrate south to the Dingedinge
area where the slacks choked by Vossia and Echinochloa growth have been grazed

down first by buffalo and elephant and then zebra to a short pasture.

With the departure of the majority of wildebeest, waterbuck and impala be-
come the dominant species on the green zone from mid-dry season (June) until the

first rains in November. The small changes in wildebeest and zebra numbers during this
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period is related to the effect of unseasonal showers on Vossia and Echinochloa grasses
of the lower-lying sectors, attracting animals from the adjacent savannas for short pe-
riods.

The green zone at the height of the dry season is a mosaic of large mudflat
areas covered in seasonal weeds,which are at the height of their development in Sep-
tember, green stubs of the aquatic grasses,and Cynodon and Digitaria recolonizing the
drying mudflats and shooting through the mulch of stranded Eichhornia rafts. This
narrow zone supports almost the entire waterbuck population, large herds of impala
and 80% (2 761) of the hippo population during the torrid period (3—4 months). The
hippo, however, also graze Cynodon that has turned brown if the culms are still green.
Nevertheless a large number of hippo are forced to graze out to nearly 10 km at night
in the adjoining savannas and the entire population are extremely emaciated for the
greater part of the year (Fig 9.22).

As the waterbuck and impala are confined to the narrow green zone near the
water’s edge in the mid and late dry season,the view from the tree line from July on is
of vast floodplains of sere grass and mirages,devoid of all herds,and which remain an
empty quarter until the onset of the first rains, unless revitalised by unseasonal

showers.

A marked break in impala numbers on the floodplains occurs in the first half
of November, when herds return to the adjacent savannas and bush where the females
drop their young. In the last part of November the impala herds and their newborn
lambs return to the green zone on the floodplains (Figs 9.14, 9.15 compare counts

between 19 October and 25 November).

Some ten days after the first significant spring rains (> 20 mm) have fallen, the
wildebeest herds are the first to arrive on the new growth flush of Cynodon-Digitaria
grassland of the Urema Plains from their dry season concentration area in Dingedinge
(Figs 9.14, 9.15 compare the contrast in counts on 13 November and 25 November).
Zebra arrive in large numbers later, when some grass areas have attained a medium

height, having spent the interim period grazing in the intervening savanna grasslands.
DIMENSIONS OF THE SUCCESSION

On the macroscale the grassland and grazing sequence, following the catenal
changes in soil moisture, and thus in green pastures, is shown by sable which move
down from the adjacent miombo savanna uplands into the Rift floor where green
shoots can be obtained throughout the dry season, in contrast to the coarse grass stra-

tum on overdrained sands in the miombo. Lichtenstein’s hartebeest show an opposite
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movement to sable apparently due to their preference for burnt grasslands. Fires usual-
ly begin earlier in the miombo than on the Rift floor due to the dense human popula-
tions along the park boundaries. The spectacula<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>