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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 c 15000). The largest species spectrum is contributed by 
. . 

neotragids (5) followed by 3 each of cephalophids, tragelaphids and alcephalids (with 

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 wildl ife of the Rift Valley is a consequence 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 ) 

(2) 

(3) 

(4) 

(5) 

Widespread Savanna (eg. elephant, buffalo, warthog, oribi, black rhino, grey 

duiker) 

Widespread Forest (eg. tree dassie, bushpig, blue du iker, bushbuck) 

Widespread Wetlands (eg. hippo) 

Widespread Rock Outcrops (eg. klipspringer, rock dassie) 

Eastern and Southern Savannas (eg. wildebeest, Plains zebra, impala, Lichten­

stein's hartebeest l 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) ego dugong. 
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TABLE 9.1 
TABLE 9.1 (continued) 

LARGER MAMMAL SPECTRUM OF THE GORONGOSA ECOSYSTEM 
( ;- 5 kg mass) 

HERBIVORES 

HERBIVORES GRA- MIXED BROW- OMNI- CARNI- INSEC-

GRA- MIXED BROW- OMNI- CARNI- INSEC· 
ZER SER VOR E VORE TIVORE 

ZER SER VORE VORE TIVORE 
Cephal oph Ids 

PRIMATES Red duiker Cephalophus nata/enSfS 

Cercopi theclds 

Chacma baboon Papio ursinus x 
Samango monkey Cercopithecus albigularis x 
Vervet monkey Cercopithecus pygerythrus x 

PHOLIDOTE 

Blue dUlker Cephalophus montcola 
Grey dUlker Sylvlcapra grimm/a x 

Neotraglds 
Sunl Neotragus moschatus 

Orlbl Ourebia ourebia x 

Manld 

Pangolin Manis temmincki x 
CARNIVORES 

Hyaenids 

Spotted hyaena Crocuta crocuta x 
Fehds 

· Cheetah Acinonyx jubatus x 
Leopard Panthera pardus x 
Lion Panthera leo x 
Serval Fe/is serva/ x 

Kllpsprtnger Oreotragus oreotragus x 
Steen buck Raphicerus campestris x 
Sharpe's Grysbuck Raphfcerus sharpei x 

Bovlnld 

Buffalo Syncerus caffer x 
RODENTS 
Hystrlc1ds 

Porcupine Hystrtx afrtcaeaustralis x 
Thryonomlds 

Greater cane rat Thryonomys swinderianus x 

Wildcat Felis Iybica x 
Camds 

Wild dog Lycon pictus x Total 11 4 10 8 9 2(44) 

Side-striped jackal Canis adustus x 
Mustelids Pe rcent 25 9 23 18 20 

Clawless otter Aonyx capensis x 
Spotted-necked otter Lutra maculicol/is x 

Honey-badger Mel/ivora capensis x 
# Recently extinct (between 1950 and 1970) 

Recently re-introduced 
Vivemds 

Civet V iverra civetta x 1973 Cheetah 

TUBULIDENTATE 1970 White rhinO (extinct c. 1940 NW of Gorongosa M t) 

o rycteropid 

Antbear Orycteropus afer 

HERBIVORES 

Elephantlds 
Elephant Loxodonta africana x 

EqUids 
Zebra Equus burchelli x 

Rhinocerids 
·White rhino Ceratotherium simum x 

Black rhinO Diceros bicornis x 
SUlds 

Bushpig Potamochoerus porcus x 
Warth og Phacochoerus aethiopicus x 

H ippopotamlds 
Hippo Hippopotamus amphibius x 

Tragelaphlds 
Kudu TrageJaphus strepsiceros x 
Nyala Tragelaphus angasi x 

Bushbuck Trage/aphus scriptus x 
Hi ppotragids 

#Roan Hippotragus equinus 
Sable Hippotragus niger x 

Redunclds 
Reedbuck Redunca arundinum x 
Waterbuck Kobus ellipsiprymnus x 

Alcephallds 
Lichtenstein's Of Miombo hartebeest 

A/cephalus lichtensteinii x 

ItTsessebe Damaliscus lunatus 
Wildebeest Connochaetes taurinus x 

Antllopids 

Impala Aepyceros melampus x 

 
 
 



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 we" 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 & Te"o 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 

ForestfThicket Domain is exhibited by the flora and avifauna. 

Until the arrival of the author at Gorongosa in August 1968, most of the faunal 

wo.rk in region had been dedicated to building up collections for museum research, 

and the co'ntinued 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 thesis, 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

veredfrom 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 ANOMALOUS 

The tsessebe and roan antelope are recently extinct from the Gorongosa area, 

disappearing in the period between 1950 and 1970. 80th 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 U rema 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 Mocambique and 

tsessebe may al ready 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 northwest of Gorongosa Moun­

tain in the Macossa area of the Midlands in 1935 (Sydney 1965:61, Fig 10). Thisspe'­

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, Zulu land. 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 

duals occurred in the whole region. 

Cheetah is another species recorded from the area, but was extinct from about 

1950. Si x 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 Zu mbo was south of the river th rough ideal gi raffe 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 Suzi 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 SP. 

The major access routes to the interior and the Monomatapo Empire were up the Zam­

beze Valley and its tributary the Luenha-Mazoe wh ich rises in Rhodesia. Other routes 

followed the Pungue and Revue valleys and spurs adjacent to Sofala. Giraffe 'riems' 

and meat were a major resou rce in the history of Africa, and as the tribesmen of th is 

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

fact. 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 wh ich made them doubly efficient. 

In the early 1950's a few giraffe (about 67) 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 grasslands 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 

Sushbuck and red duiker are the most abundant dense-cover species through­

out the ecosystem. In th is area the sou thern (Tragelaphus 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 

 
 
 



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 pel'S. 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 pen. 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 arch ipelagos of termitaria thickets. The most important predator in closed 

habitats are leopard which abound throughout the entire Gorongosa-Cheringoma area. 

SA VANNA AND GRASSLAND COMPONENTS 

The large ungulate spectrum which inhabits both the savannas and the grass­

lands comprise 14 species of wh ich the eight major species are I isted 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 th rough 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. 

flephant 

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 93). 

These three areas take the brunt of high density and biomass for most of the 

year, attaining figures of 3 elephant/km2 (or 10 tonnes/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 grasslands 

are previously burnt and beginning to show a post-fire flush an unseasonal rain of more 

 
 
 



FIG 9.3 ELEPHANT - SEASONAL 
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FIG 9.4 BUFFALO - SEASONAL 
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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 

r iverine zones in the west central sector of the Rift), (c) Dingedinge marsh in the 

Urema - Pungue confluence area (Fig 9Aa). 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 wh ich 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 cOl!centration 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 9Ab). 

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 d imension 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 wh ich 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 I imit of the herds, the adjacent unburnt and rainless 

area being quite devoid of large un'gulates. 

Buffalo are the most susceptible to starvation and high mortality when their 

139 

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 mortal i ty factors) . 

During midsummer whole buffalo herds often rest in pans and marshes from 

about 09hOO to 16hOO 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 coi ncident. 

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 

(Vundudz i - 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, 

ego 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 response 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 9.2L 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/km2, and at the height of the dry season a quarter of 

this, 1,5 tonnes/km 2. Like waterbuck, wildebeest for'm concentrations of more than 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 any historical record of their having done so. Wilde­

beest !1ligrations 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/km2, 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 

With the exception of hippo, wh ich 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 sh,ift 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 sinre 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/km2. 
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Eland 

Like sable and Lichtenstein's hartebeest, eland are found mainly down the 

central and western 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 (F ig. 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 
SEASON 1 SEASON 1 SEASON2 SEASON2 SEASON3 

Nov. 68 Feb. 69 Oct. 69 Jan. 70 Mar. 71 

Elephant 1.555 1.634 2.072 2.185 1.401 (7) 
Buffalo 10.928 11.214 11.168 11.756 12.953 
Wildebeest 3.020 2.989 2.734 7.060 5.618 
Waterbuck 1.930 1.604 3.557 2.223 2.697 
Zebra 1.196 2.899 2.391 3.583 2.938 
Eland 134 226 342 429 356 
Sable 436 84 628 361 352 
Hartebeest 87 352 472 839 603 
Hippo 2.972 

Author's co-observers in the air counts: 

1. J.L.P.L. Tello 
2. F.C. Costa 
3. S.J. Liversidge 
4. T.P. Dutton 

DRY 
SEASON4 

Oct. 72 

2.542 
13.295 
6.427 
3.362 
3.331 

126 
483 
344 

3.483 

The largest herds (up to 90 animals) were encountered in the dry season but 

herds up to 50 strong are recorded at other seasons. I n 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 

beest utilize similar habitats, preferring ecotones of savanna with dambos and flood­

plain grasslands. 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 result ing in a maximum of their numbers in the wet 

season opposite to that of sable (Fig. 9.10). I n 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 conti rmed 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 .1 972), 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 th is 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. It 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 inMacoreia 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 

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 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. 

AQUA TIC 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 (Fig 9.11). 

A 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/km2 of lake or 3316 tonnes biomass in 

a lake area of 15 km 2. 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 real izi ng a grand total of 3 483 (Fig 9.11). The steady state of the U rema 

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,opposed 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 outcrop 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, kl ipspringer occur on the mountain and its satell ite inselbergs as 

well as on inconspicuous outcrops with in 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 requ irements (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 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 - Pungueconfluence. In 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 rivers entering it, 

as well as on the tandos between the Nhandue and Nhamapaza Rivers in 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 topocatena of 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 "Iocal" 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 Outcrop 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 wh ich 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 content and poor base 

status. If 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-I ine. 

 
 
 



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 X 10 

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 10 from the tree line to the'lake 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 km2, and the well drained short 

grass area about 12 km2. On the southwest margin small patches of tufted Eragrostis 

atrovirens occur, and in the west adjoining the Sungue is a dense sward of Panicum 

co lora tum 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 

very year in intensity and duration. Unlike dry land systems, which are totally depen­

dent on di rect rainfall and the moisture balance ach ieved with a particular substrate, 

floodplain dynamics are controlled 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 precipitation and runoff in distant catchments and (b) their own dimensions 

and (c) their drainage status. 

In large floodplain systems such as the Okovango Delta and Kafue Flats there 

IS 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 

occurs 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. If 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 

t hat of the adjoining savannas. 

The wetting and drying sequence over floodplain microrelief is the reverse of 

t hat 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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(Process and Response) the moisture factor underlies all geoecological dynamics and 

should thus be the prime feature of any management programme. 

9.5 FOOD, FEEDING, CONDITION 

FOOD 

The feeding sequences, described in the previous section, are corroborated by 

the seasonal food records for different species listed in Appendix 2, and the grass spe­

cies which recur most in the diets of 13 ungulates (Table 9.3). The striking feature de­

monstrated by both the herbaceous and woody food records of wild ungulates, baboon 

and frugivores is the overlap of preferred plant foods in all trophic groups. Although 

these components are abundant, in different sites and different seasons they have dif­

ferent phenophase availabilities. Year-round utilization may be obtained from them, 

however, by ?everal strategies of ecological separation or facilitation: (a) by feeding 

sequences (temporal and structural succession), (b) and/or a spatial separation (use of 

different layers or mosaic facets), (c) aggregations of different species associations at 

feeding stations that have an abundant product (cornucopian resources) ego fruit trees, 

or merely through the differential mobil ity of different species and groups which per­

mits opportunistic use of resource complexes as they are encountered. 

Examples of feeding utlization by wild ungulates of the main ecosystems is 

summarised in diagrammatic form (Figs 9.16 to 9.20), showing level of utilization 

against frequency of occurrence of food species. Together these data illustrate availa­

bility and food preferences in each major system, and their various strata, indicating 

the kind of selection pressure various plant components are subjected to by the wild 

ungulate consumer level. Whereas .only fresh feeding utilization was recorded for the 

herbaceous layers, a recency of use category for the woody strata differentiates be­

tween old use (c.> 6 months) and new (c.< 6 months). This separation indicates 

changes in utilization intensity related to seasonal fluctuations in ungulate density or 

to upward or downward trends in browsing populations. 

TABLE 9.3 

Grass species that recur most in wet and dry season food records of 
13 wild ungulate species. Including: buffalo, eland, elephant, hippo 

impala, Lichtenstein's hartebeest,oribi, reedbuck, sable, warthog 
water buck, wildebeest and zebra. 

GRASS DRY WET HABITAT 
SEASON SEASON 
No. ungu- No. ungu-
late spp. late spp. 

*Urochloa mosambicensis 11 13 savanna 
Vossia cuspidata 11 9 marsh 
Panicum coloratum 11 9 flood pi ai n/savanna 
Echinochloa stagnina 10 9 marsh 
Cynodon dactylon 8 10 floodplain/savanna 
Digitaria swazilandensis 5 10 floodplain/savanna 
Panicum maximum 9 6 savanna 
Eriochloa stapfiana 6 7 floodplain 
Setaria eylesi i 10 3 floodplain 
Digitaria milanjiana 5 8 savanna 
Chloris gayana 6 7 floodplain/savanna 
Paspalidium obtusifolium 6 7 marsh 
Eriochloa fatmensis (annual) 6 6 floodplain/savanna 
Heteropogon contortus 7 4 savanna 
Sporobolus pyramidalis 5 5 floodplain/savanna 

15 spp. 

* including U. pullulans 
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All possible selection combinations are discernable in the examples provided. 

Certain trees such as Berchemia discolor, Boscia saJicifolia, Cleistochlamys kirkii, 

Sclerocarya caffra and Strychnos madagascariensis are important fru it producers but 

are relatively little browsed. However, under certain circumstances, for example where 

Cleistochlamys occurs on termitaria, the adult trees are heavily brovvsed by elephant. 

Heavy utilization of patches of miombo by elephant, interspersed with large areas of 

the same habitat which is hardly touched, is characteristic. These heavily used patches 

are returned to, often at long enough intervals to allow the torn edges of bark to heal 

over completely. Such selection indicates that possibly "sweet" trees relatively low in 

tannin (or other phenolics) content are sought after, and once used, the feeding scars 

remain as indicators to future elephant. 

The four basic combinations of abundant/rare - preferred/avoided are thus 

overlain by other considerations. Many components are eaten during seasonal extremes 

apparently only because of their availability. An analysis comparing dispersal efficiency 

 
 
 

































Amongst ,many others, he makes an important point, in comparing equatorial 

and temperate forests, which is clearly applicable to the sour and sweet grassland types 

,in Mocambique. The sea of acid grasslands,as opposed to the more circumscribed and 

disjunct areas of sweet grassland on fertile soils/may have a far greater primary produc­

tion or standing crop than the latter, but only a fraction of it is suitable or utilizable 

from the herbivore's point of view. 

High herbivore diversity and biomass ,on the more homogenous grasslands of 

fertile soils is enhanced by the grazing succession, w.hich results in the multiplication of 

primary productivity and diversification of feeding levels where the same predominant 

grasses are favoured by most species. 

9.6 MOVEMENT AND MIGRATION 

The preceding sections show that both local movement and the seasonal emi­

gration and return of many wild ungulates is goverened chiefly by seasonal and episo­

dic changes in the food resources of different ecosystems. Whether the large aggrega­

tions of common ungulate species displace or affect the movements and habitat use of 

shy species such as sable and Lichtenstein's hartebeest is unknown. Nor is it known 

whether there are adverse effects of crowd ing at the height of the dry season wh ich 

influence emigration or dispersal when the rains arrive. 

Four main kinds of movement occur in Gorongosa of which the first, and to a 

lesser degree the second, categories can be termed migrations. The four categories are 

expressed by the ungulates in various combinations or singly. 

( 1 ) Longitudinal within the Rift Valley (migratory responses to phenology of allu-

viocatenal systems). 

(2) Transverse altitudinal movement between Rift Valley and miombo uplands 

(migratory responses to phenology of topocatenal gradients). 

(3) Local day and night alternation between open plains and savannas (related to 

predator avoidance, drinking, feeding and resting behaviour). 

(4) Periodic and episodic movements following the change in availability of foods 

related to the incidence of unseasonal rain, drought and fire; also to staggered fruiting 

times of the same plant in different sites (e.g. Sclerocaryacaffra, Diospyros 

mespilifonnis), or gathering of animals to mass ,fruiting in one sector (e.g. Acacia 

albida pods abundantly available in the dry season chiefly along the southern margin of 

the Urema Plains). 
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The lines of the main seasonal migrations and movements are summarised in 

Fig 9.23. The large ungulates which obtain most of their life requirements by moving 

mainly along the Rift Valley floor are buffalo, wildebeest, waterbuck, zebra, impala, 

and hippo. The ungulates which require both the Rift floor and hill country on either 

side are elephant, sable, Lichtenstein's hartebeest,and eland. Of the species which move 

primarily along the Rift Valley plains, zebra and waterbuck (which share the same ha­

bitat, except the shallow water zone) show contrasting population density patterns. 

The largest number of waterbuck within the park occur during the dry season when 

there are the least number of zebra; in the wet season it is the opposite. In the rains 

small groups of waterbuck have been seen from the air, moving in lines north towards 

Dimba Marsh. 

Of those that use the Rift floor and adjacent hill country, sable and Lichten­

stein's hartebeest, which use the same habitat, show an opposing density pattern. The 

most sable occur on the Rift floor in the dry season, and the most hartebeest in the 

same area in the wet season. Small groups of zebra, wildebeest and buffalo also move 

up into the Brachystegia savannas periodically following the new growth after unsea­

sonal rain or post-fire flush of grass. It is suspected that some interchange of zebra 

groups occurs across the Cheringoma Plateau between the Rift Valley and the southern 

Zambeze Delta population at Marromeu. 

Movement and migration therefore, largely explores the availability of su itable 

food resources of uneven distribution and the seasonal changes in habitat structure and 

physiognomy. As the wild ungulates in Gorongosa are mostly water dependent species, 

in the dry season exploration is controlled mostly by the occurrence of surface water, 

and with the advent of the rains the widespread supply of water allows full expression 

of opportunistic exploration particularly in the Rift Valley where there is generally a 

minimum of the one rain-filled pan per hectare. 

In 1969 with the experienced assistance of Jose Tello (chief warden at the 

time), experimental marking of certain ungulates for migratory studies was carried out. 

A number of buffalo, elephant, wildebeest,and zebra were captured by immobilization 

with the tranquillizing drug etorphine (M99) using the Palmer Cap-Chur gun, and mark­

ed using a variety of methods including ear-notching, collars, tags, cold branding, and 

paints. With the exception of the ear notches the results were disappointing and 

further attempts were discontinued as the use of a light aircraft proved quicker and 

more efficaceous for mon itoring migratory movements. I h addition field staff were re­

latively few and widely spaced thus any sitings would have been minimal in the 

10000 km2 area. 

 
 
 





9.7 NATALITY, MORTALITY AND THE SEASONS 

Minimal data is presented in this section as natality and predation was planned 

to be part of the second stage research programme for Gorongosa on popu lation eco­

logy and management. 

NATALITY 

The months in which newborn young were recorded in the park are noted in 

Table 9.5. Inadequate quantative data allows for only the conspicuous peaks to be 

marked. The prima facie data indicate four kinds of reproductive strategies. 

(1) Torrid period birth peak exemplified by Lichtenstein's hartebeest. Most calves 

are born in pre-rain scorched period when post-fire grass flush occurs, indicating mating 

in the first rains. 

(2) Births with the first rains, exemplified by impala and wildebeest. Mating in the 

wildebeest occurs mainly over the autumnal equinox and the month fol/owing. Impala 

were recorded mating over the same time until May and again over the spring equinox. 

(3) Bimodal equinoctial peaks, e.g. impala (two breeding peaks are recorded for 

impala in Zululand by Anderson 1975)' and other species, e.g. bushbuck (Simpson 

1973). 

(4) Almost year-round calving with peaks unidentified, e.g. buffalo, elephant, 

hippo, nyala, waterbuck and zebra. 

Hippo calving peaks 6° N of Gorongosa in the Luangwa Valley occur from 

January to March (Marshall & Sayer 1976) and 6° S in the Kruger National Park peaks 

are later, in Apri I and May (Pienaar et. al. 1966). 

MORTALITY 

Predation 

Routine collection of skulls and lower jaws of all definitely identified lion kills 

was made by ranger and research staff and housed at the Ch itengo field laboratory. 

This, of bjased the evidence in favour of adult ungulates as predation on young 

leaves little to no skeletal remains. A preliminary work on the lions of Gorongosain­

eluding predation is being prepared by J. L.P. L. Tello. 
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The lion kills recorded from the Urema Plains sector of the park were predomi­

nantly old male buffalo, wildebeest, zebra, and waterbuck to a lesser extent. In the dry 

season adult hippo were killed in abundance around the Urema Lake and its Sungue 

arm. 

Disease 

Apart from high parasite infestation rates in some ungulates collected, the resi­

dent and visiting veterinarians from the Veterinary Institute in Lourenco Marques re­

ported no evidence of diseases which can attain epizootic proportions, such as anthrax, 

heartwater, and rinderpest. The serious impact that strongylid gastro-intestinal infesta­

tions have on the beef economy in Mocambique is reported by Silva & Goncalves 

(1972). 

TABLE 9.5 ' 

Months in which newborn ungulates were recorded in the Urema Trough, 
Gorongosa National Park. Conspicuous peaks are indicated by boxes. 

(Data recorded by J.L.P.L. Tello and the author) 

J A S 0 N 0 J F M A M J 

Buffalo + + + GJ + + + 
Bushbuck + + + + + 
Bushpig + + 
Eland + + + + 
Elephant + + + + + + + 
Impala 0 + + + + + + 
Kudu + + + + + + 
Lichtenstein's + G .+ + +' 

Hartebeest 
Nyala + + + + + + + + + 
Oribi + + + + 
Red Duiker + + 
Reedbuck + + + + 
Sable + + + + + + + + 
Suni + + 
Waterbuck + + + + + + + [!J + + 
Warthog + + + + + + 
Wildebeest + [!] + 
Zebra + + + + + + + + + 

 
 
 





tative treatment. In Etosha National Park a longterm detailed study by Ebedes (1974) 

showed highest occurrence of anthrax deaths in wild ungulates over the spring and au­

tumn periods. He suggests that animals which recover, may build up an immunity in 

adults which is then broken by an unknown stress factor. 

The summer and autumn grazing in Etosha is concentrated on Enneapogon 

desvauxii grassland, a high protein species which shoW'S rapid flush and wilting respons­

es to environmental changes. This grass can thus be highly suspected of being a major 

producer of prussic acid in wi Iti ng conditions. 

Most of the natural springs and borehole waters used by wildlife in Etosha 

have a high sulphur content. In the same area many gravel pits were made for the re­

moval of road construction material, and these bare depressions are filled by the rains 

in summer and are important nuclei for anthrax (Ebedes 1974). Ebedes has for many 

years held that the gravel pits were a prime culprit in the explosive increase of anthrax 

in the summer grazing area of Etosha (op. cit). It is possible that these gravel pit waters 

are deficient in sulphur and thus provide no natural preventative to any prussic acid 

effects, which if it does not kill them, could lovver the resistance of wild ungulates to 

anthrax or any other disease. If prussic acid poisoning turned out to be the unknown 

stress factor, the use of sulphur in drinking water will have far reaching application in 

wildlife areas with endemic anthrax. Henrici (1926) and Steyn (1931, 1933) describe 

a simple chemical field test for determining cyanogenesis (prussic acid formation). 

DROUGHT 

Some examples of environmental extremes on wildlife in the Urema Trough 

were related by hunters from the region. A hunter of the early days in Gorongosa re­

ports that an extreme drought occurred in 1934. This was aggravated by burnt out 

grasslands and large numbers of buffalo, hippo, waterbuck, and wildebeest died. At 
1 

that period zebra are said to have been numerically dominant and on ly few died in 

drought. The Urema Lake dwindled to a narrow water and the Vundudzi River from 

Gorongosa Mountain only just flowed (Mr. J. Gamble, Muda Sugar Estates, Beira 

District, pel'S. com. 1969). 

Another extreme drought period was experienced over the consecutive years 

1953 to 1954 when high numbers of hippo, waterbuck,and wildebeest died. A slight 

flow continued in the Vundudzi River but the lake was again reduced to a narrow 

strip of water. Coincident with their poor condition, some of the waterbuck and 

wildebeest may have been infected by disease as many tribespeople died after eating 

the meat of these two species (data from old game guards born and bred in the 

Chitengo area, pel'S. com. 1969). 
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FLOODING AND WET YEARS 

Flooding of the Urema slack-basin is gentle, but along the Pungue, Nhandue 

and Nhamapaza Rivers it is sudden and strong. Mass deaths from flooding is however 

not reported from these rivers. In the Marromeu sector of the Zambeze Delta large 

numbers of buffalo were killed by Zambeze floods prior to the construction of Kariba 

(Tinley & Sousa Dias 1973: 111). The last major flood occurred in December 1958 

when many buffalo and waterbuck were said to have been washed out to sea. 

In the Kruger National Park (Dr. G. L. Smuts pers. com.) a general relationship 

has been noted between the increase of buffalo and decrease of wildebeest in high 

rainfall years, and the reverse in low rainfall years. Evidence from a Zululand game 

ranch showed that wildebeest calves were most affected by tall grass conditions in wet 

years and highest losses occurred under these circumstances amongst the yearlings 

(C. L. Tinley pel'S. com.). 

No conclusive data is available from Gorongosa on the differential influence of 

cold snaps associated with frontal polar air incursions/or of dry and wet years on the 

various ungulate species. Wildebeest alone showed a marked coincident rise in popula­

tion during the th ree consecutive dry years 1970-1972 (Table 9.2). 

9.8 ANIMAL FEEDING ASSOCIATIONS 

In the geoecological evolution of a landscape and its biotic associations the 

preferential seed dispersal of plant foods favoured by animals, forms a major selective 

pressure or bias. In the Gorongosa ecosystem the predominantly bird and mammal 

dispersed plant components of all thicket types and forest, which are actively invading 

savanna and grassland, emphasizes the dimension of this bias. 

The enormous, complex, and fascinating field of animal associations in the sea 

and on land are dealt with in part by Allee et. al. (1949: Ch. 23, 35), Limbaugh 

(1961), Moynihan (1968, 1973), Cott (1975), and Wilson (1975) amongst others. A 

classic symbiotic relationship in the African savannas, involving widely divergent ani­

mals with a common interest, is that of the greater honeyguide Indicator indicator with 

the ratel and man in search of the products of the African honeybee Apis mel/Hera -

analysed in detail by Friedman (1955: 25-71). 

In the present studYI the interspecies associations of birds and/or primates with 

ungulates in fruit-eating relationships are reckoned to be one of the most important 

multiplier effects in system dynamics, due to the synchronous combination of seed 

 
 
 











Thus herbivores of all kinds are induced to move and explore an uneven food 

resource which brings species into contact with changing plant and animal matrixes in 

space and time. Where uneveness in the food resource is aggravated by rarity, or wide­

ly separated occurrence, contacts are likely to be infrequent, as in the miombo for 

example. Conversely an uneven but closely packed food resource would promote high 

frequency of contacts, as in the Rift Valley. 

As evinced by the differences in degree and kind of biotic succession betweer 

and within systems, uneven herbivore selection pressures have far reaching influence 

in the kinetics of geoecological succession and thus landscape evolution. These aspect 

are explored in the following section. 

9.9 ROLE IN GEOECOLOGICAL SUCCESSION 

Ecosystems and their biotic communities are in a kinetic state of multi-direc­

tional change as a result of climatic fluctuations, geomorphic processes and the re­

sponses and interactions of the living constituents. The life processes of plants and 

animals in themselves bring about changes in the system due to their individual (eg. 

dominants), and compounded (coevolutionary) effects such as fruit feeding associa­

tions. The changes can be advantageous, or inimicable, to the plant and animal consti­

tuents. In the latter case the constituents will be replaced by others, better adapted 

or more tolerant of the altered conditions. 

The various ways by which communities and the environment are altered by 

animals include: seed dispersal and thicket encroachment; pan making; hill building by 

termites; draining of marshland by path making; physiognomic, structural and floristic 

change to habitats by large herbivores. In this regard Fraser Darling (1960: 91-93) 

provided a first analysis of the stratification and niche structure of African ungulates 

as noted in Zambia. The widespread invasion of grasslands by scrub due to excessive 

populations of grazing ungulates is well documented from all parts of the Continent 

(eg. Mostert et. al. 1971, Acocks 1975, for South Africa). In parts of East Africa the 

opposite situation results from excessive population densities of elephant which de­

stroy forest or wooded savanna and inhibit their expansion, so that with the aid of 

fire these communities are being reduced and replaced by grasslands (Laws 1970, 

LaW'S et. al. 1975). Concomitant with increase of grassland is the build up in grazing 

populations such as buffalo and hippo (eg. as reported in the Luangwa Valley by 

Marshall & Sayer 1976: 394), and the contraction of tsetse fly, for example, in other 

areas (Ford 1966). Such changes thus have reciprocal effects throughout all compo­

nent parts of ecosystems and commu nities. 
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In examples of the role of animals in affecting ecosystem change in Gorongosa, 

emphasis will be on the following aspects: 

(1) geoecological effects, (2) utilization modification of plant communities, and 

(3) woody plant seed disersal. 

GEOECOLOGICAL EFFECTS 

The most important agent of change in the Urema Trough is the hippo. Their 

habitually used footpaths radiate out to grazing areas from riverine day-retreats. These 

paths also link all marsh and pan areas. Whilst footpaths aid the spread of floodwaters 

in flat areas, once incised their canalizing effects have far reaching repercussions in 

floodplain ecosystems. 

Slacks, marshes, and pans are inundated by direct rainfall and the spread of 

floodwaters across the convexities separating one depression from another. In the ebb 

these basins again become isolated and the waters gradually contract and dry up 

through the dry season. The tempo of drying up is different in each basin due to their 

disparate dimensions. As the water dries up a margin of green pasture is provided/which 

contracts with the water to the lowest part of the depression toward the end of the 

dry season. 

In the wet season and flood period, the hippo paths are canalized by the animals' 

movement to and from the depressions over the soft ground. The canalizing effect 

changes the entire dynamics of the depressions due to over-drainage and the hygro­

philous grasses dry out nearly as rapidly as the adjacent savannas. Not only is a valuable 

pasture resource lost, but the excessive waterlogging which kept scrub encroachment 

at bay is no longer operative. Thus savanna invasion of the depressions occurs causing 

extinction of hippo habitat. An aquatic marsh grass system characterised by hippo 

and wi Idfowl is then replaced by acacia and impala and all other savanna features and 

components. By this process path making by hippo is a cause of their own local ex­

tinction. 

The geoecological effects of hill bu ild ing termites has been noted in Section 

6.3. Ungulate activity around or on top of the hills wears them down reversing the 

microrelief to provide a minimum of one, and maximum of about three, pans per 

hectare, in the Rift Valley. Each of these become seasonal aquatic systems with an­

nual fish and perennial hygrophilous grasses. 

Each island pan provides green pasture through until the mid dry season and is 

intimately related with the adjacent termitaria thickets composed of preferred browse 

and fru it plants. 

 
 
 













phases of many rain forest animal-fru it plants, due to interspecific competition for 

dispersants (eg. Snow 1966, 1971; Smythe 1970; McKey 1975; Howe & Primack 

1975). 

In this regard it is interesting to speculate whether the abundance of pods pro­

duced by the riverine winterthorn tree Acacia albida and its flowering and leaf flush at 

the "worst" time of the year is more than an evasion of flooded summer conditions. 

As the pods are avidly consumed by all wild ungulates and primates, the seeds are pro­

bably dispersed mainly by zoochorous means as well as water; the typical dry season 

concentration of ungulates in riverine zones may have reinforced the climo-edaphic 

influence or imposed its own selective influence. The fever tree Acacia xanthophloea, 

which occurs on different soils in the same sites as the winterthorn, shows a wet sea­

son phenophase activity and the distribution of seedlings and saplings indicate their 

seeds are more conspicuously dispersed in swash lines by the flood and ebb of inunda­

tions/or by rains. 

By reciprocating opportunism of the circumstances presented to them by a 

kaleidoscopically changing matrix of plant and animal species, the living constituents 

selectively multiply, and thus bias, physical (geohydrologica) and biotic (preferred 

fru its, over-grazing etc.) processes in various directions. These coactions affect the tem­

po and content of geoecological succeSSion, directed by the deeper climo-edaphic 

constraints or opportunities presented by the different substrates of various geomor­

phic surfaces. These physical changes in a plant's and animal's habitat themselves pro­

duce a re-orientation of dominant and subdominant or prime mover species relation­

ships,which affects the kinds of community selective pressures operative in space and 

time. 
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CHAPTER 10 CONSERVATION 

10.1 INTRODUCTION 

The present and future survival of wildlife and natural areas in Africa depends 

almost exclusively on the favour of the rural human populations in everyday contact 

with them. All conservation measures will be fruitless until these populations are made 

to real.ize the value of these areas by obtaining immediate tangible benefit from them, 

and until they are involved in their protection and utilization as part of the regional 

economy in the widest sense. Simultaneously, there must be modification of traditional 

land-use to intensive practices, and of practical education for promoting sound hus­

bandary of their habitats. These three facets are the crux to changing the deteriorating 

conservation trend on the continent. 

In large parts of Africa, national parks, forest reserves, and other specially pro­

tected sites were given total preservation' status without thought of further conse­

quences. Such status was necessary in the initial stage to ensure that they were not en­

croached on by human activities. But after th is critical point had been overcome, there 

has not been reassessment of the protected resources in the I ight of the natural proces­

ses of the landscape. Many of these resources, specially protected for their unique fea­

tures, are now threatened internally bynatural processes of succession. 

In the larger national parks, protection has resu Ited in population explosions of 

the large herbivores with attendant damage to the habitats. Culling programmes have 

been initiated in some to balance the herbivore populations with the pasture resource. 

The products of these culling programmes, typically, are never tasted by the surround­

ing human populations. Either private enterprise, or the central goverment, are the sole 

receivers of any financial advantage from such programmes. The same consequences re­

sult from tourism in national parks - the surrounding human populations,apart from 

those who are employed in the park itself, obtain no material advantages from it. In 

this way natural reserves of all kinds have existed as islands and have not contributed 

directly to the regional economy. 

In Africa there is a total of 91 species of wild ungulates, as compared to only 

20 in South America, for example, (determined from Dorst & Dandelot 1970, and 

Keast 1972, Ch. 8 respectively). This unique assemblage of herbivores was, and still is 

in parts, the protein basis of the peoples of Africa, with the exception of certain groups 

such as the Maasai pastoralists·. But decimation over vast areas in the name of develop­

ment, tsetse control and unbridled hunting has reduced this resource, the remnants of 

 
 
 



which are protected today in national parks. But in many parks these wildlife popu­

lations are now threatened by their own overpopulation due to sanctuary effect, and 

the damage of this on their habitats. 

Fraser Darling (1960) has given the most exposition of the potential of 

the indigenous African ungulates as a bountiful resource. He makes the point (p. 133) 

that the necessity of cropping overpopulations of ungulates in most national parks,and 

the examp le of efficient utilization of the meat, in some "exposes the inadequacy of 

the notion that national parks should be absoJute sanctuaries". Ledger (1964), Talbot 

et. al. (1965)' and Laws et. 81 (1975), amongst others,corroborate this thesis. 

National parks and nature reserves protect in available form many types of in­

formation and resources (for example, plant and animal protein) for direct or future 

use, either to increase the productivity of the adjacent human habitats, or, as living la­

boratories for research on the dynamics of natural systems. These dynamics include 

geomorphic and biotic succession, interrelationships, and interdependence. This infor­

mation is fundamental for distingu ishing natural changes in the environment from 

those induced by man. In sum, they are sites protecting the diversity and dynamism of 

man's environment for his continuing survival and stability, socially and biologically. 
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10.2 · PROTECTION AND UTILIZATION 

The natural areas of the African continent must be seen in their geographical, 

ecological and cultural context. Their diversity in each region or locality 

should be used in accordance 'with their intrinsic properties for a variety of criteria -

from near total protection (eg. for endemics) to rural hunting areas. In this way natural 

areas and wildlife will be integrated as part of the whole man-land relationship, well­

expressed by Dasmann's (1975) Conservation Alternative. In 1968 a plan was put 

forward for involvement of rural people with the management and protection of Go­

rongosa National Park. Surrounding Gorongosa are more than 30 000 peasant cultiva­

tors, part of whom are fully occupied with beekeeping, which depends on undamaged 

Brachystegia (miombo) woodlands. As the area is occupied by tsetse fly, nagana pre­

cludes the use of domestic stock, hence the people are mostly dependent for their 

protein on the wi Idl ife resource. On the one hand, the plan included total uti lization 

of a sustained yield culling programme for reducing the hippo and buffalo populations, 

and on the other, encouragement of the use of the miombo system within the park by 

the beekeepers. In this way a mutualism would be drawn from the people's dependence 

on protein supply and undamaged miombo, and the dependenre of all on rural vigi­

lance against commercial poachers, unrestrained fireing and hunting, and damage to 

forests and catchments by shifting and cash crop cultivation. In short, creative co­

operation with the rural inhabitants was plan'ned to the benefit of all aspects. Unfortu­

nately political changes have left this plan (Tinley 1969) in limbo. However present in­

terest and enthusiasm ,in the cultural and resource values of natural areas in Mocambi­

que engenders optimism for rational land use and the maintenance of wilderness areas 

there (Paul Dutton pers. com.). 

The dimension of any economic advantage to the surrounding human popula­

tions depends on the size of the natural area and its turn-over of products. A large 

national park with alluvial grasslands capable of producing more than 500 tonnes of 

meat a year from wildlife will have a far greater sphere of influence than a small na­

tu ral area, especially if the latter is only capable of providing forest products. But the 

two resources are incomparable, because they are quite different. The sphere of in­

fluence of small natural areas would be far greater if there were many of them. The 

crux of any possible future increase in wildland rests on the success of the present 

natural areas in taking part in the regional economy. 

Over the last · 5 years an extremely successful red-meat production scheme, 

coupled with hunting, was initiated and built up by my brother, Charles Tinley, on 

Bester's Game Ranch of 6000 ha in the Zululand thornveld. In the first year (1972)' 

 
 
 







10.3 MANAGEMENT 

HABITATS 

The entire thesis has focused down to a single point - the fundamental role of 

soil moisture balance in all ecological relations. 1n addition it has traced the evolution 

of the ecosystem to the present and these data have provided a template from which 

it is relatively easy to predict future changes. The areas undergoing the most rapid flux 

are where the canal ization of floodplains is changing the soil moisture balance, permit­

ting active invasion of woody plant communities. Whilst hippo and frugivores are the 

prime movers accelerating these processes, they would occur inexorably over the longer 

term anyway due to erosional lowering of landsurfaces to various base levels under the 

force of gravity. 

Since its origin the Rift floor has been gradually drying out; aridification of a 

floodplain system and its replacement by a dry to mesic savanna-thickt-dry forest 

mosaic. The near extinction of the floodplain ecosystem as a natural process is destined 

in the near future (within several decades) unless remedial measures are taken. The 

final phases of woody predominance of the entire Rift floor is depicted in Fig 6.4. This 

stage will undergo further change but the processes are likely to be slow. Floodplain 

conditions will not return unless local, secondary or primary base levels are raised to 

cause renewed flooding and die back of woody cover. 

There is thus a management dilemma - do we accept the elimination of flood­

plain grassland ecosystem and its replacement by wooded cover ecosystem (ie. ex­

changing hippo habitat for impala, and then bushbuck habitat) or do we 'stick our 

finger in the breached dyke' and damp down the inexorable process? Evidence pre­

sented in Ch. 6 (Process & Response) shows that in Gorongosa the greatest diversity of 

habitats and life occurs under present circumstances, but from now on the area will be­

come more homogenous physiognomically and structurally (Fig 6.4). 

In order to maintain this diversity a two-pronged strategy is required in mange­

ment - habitat modification and maintenance, concomittantly with reduction, on a 

sustained yield basis (park product), of ungulate overpopulations. To only cull animal 

species is dangerous as the demise of one may change the pasture structure .far 

reaching results on the population trends of other animals. culling alone IS POint­

less is easily demonstrated by trying to save Lichtenstein's hartebeest/or example, by 

cull'ing any other ungulate species which may be competing with it for food, or by 

drastically reducing its predators. The preferred dambo ecotone habitat of this species 

may, however, be on the verge of extinction by natural geoecological successional 
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processes, and this, not reduction of the other herbivores or predators, is what is re­

quired to be re-established, if the process has not already gone too far. Occlusion of 

habitats is a normal landscape process and where this occurs, mobile an imal species can 

move further afield except in fenced-off areas. In the latter situation therefore, certain 

species are liable to extinction under the inexorable landscape changes, whilst others 

opportunistically take advantage of them and a build up in their populations result. 

The control of a floodplain system is relatively easy compared to hill country, 

as the smallest blockage can restore the flood and ebb regime (Fig 10.1). The key sites 

are the local base level sills or "critical heights" which earlier formed the convexities 

enclosing each slack-basin, until they were breached (had the plug pulled out) releasing 

the water and thus resulting in loss of inundations. Several kinds of practical problems 

require careful attention as otherwise they would nullify any attempt to save the 

floodplains and slacks. 

(1) Where possible dykes should be built across the top of nickpoints,with an over-

flow slu ice course for flood waters to pass arou nd the weir and enter the incised stream 

course from a lateral position. 

(2) In places where the nickpoint has already eroded a gully into a slack, for ex­

ample the Mucodza Marsh (Fig 10.2) and Chizunguzungu tando, it is useless putting 

the weir at its head as the point is to restore the entire slack basin. Thus the weir must 

be constructed at the old local base level sill on the rim of the depression. Most impor­

tant is that the section of gulley cut off above the weir must be filled with water or 

levelled with soi I brought in from elsewhere, and packed in. Un less the nickpoi nt si tes 

are smothered, active headward erosion will continue. If filled by water or soil, the 

nickpoint is effectively drowned and stopped. 

(3) I n slack-basi n areas where floodwaters enter at one end and ex it at the opposite 

side (eg. the Pungue new course through the Dingedinge slack Fig 10.3), it is wasted 

effort to close off the entrance as this will naturally seal itself off in flood periods,(if 

the exit is closed downstream)which will pond the waters in the slack basin. The en­

trance becomes a site of splay deposition, aggrades, and is fixed by reed beds. Hence, 

the effective course of action is to close the exit by massive infill from adjacent banks 

using a bulldozer. 

(4) A special case is the restoration of the plug action of alluvial deposits from the 

Muaredzi stream at the exit of the lake (Fig 10.3). Here a weir is required to complete­

ly close off the present Urema course to force the water level up sufficiently to flow 

out along an adjacent flood channel (a natural spillway). In this site a low slotted weir 

should be built into the ground so that its crest is close to the present spillway surface. 

The wei r shou Id be slotted in such a way that sufficiently high floods resu It followed 

by a gradual lowering of the lake - a slow ebb through the autumn and dry season. 

 
 
 













Buffalo is the thlrCf §ptR:festV\rfiICh show extremely decimated physical cond i 

tion, accompanied by die-offs during the torrid pre-rains period between August and 

October. Though elephant are mixed feeders, utilizating a. large proportion of browse 

in the Gorongosa ecosystem, they and buffalo are heavily reliant on the last green zones 

of slacks and riverine strips during the dry season. From large scale maps it is estimated 

that a maximum of 40 km2 of green pasture is left at the height of the dry season in 

the entire Rift floor area within the ecosystem limits (ie. only 1 %, due to canalization 

of slack pastures). The major grazing population is confined largely to this 1 % base at 

the height of the dry season. If unseasonal rain or fire brings a flush of regrowth to 

other pastures, the herds move out to these and return to the qreen zone base once 

withering occurs. 

Until the hygrophilous pa off the breach 

sites, and a through-the-year chemical analysis is made of the browse foods and the im-
. -

portant pasture grasses listed in Table 9.3 under different conditions, it is vital that 

reduction of and buffalo numbers is commenced and their products utilized 

before crashes in their populations results in a large scale waste of animal protein. It 

would be in vain to make recommendations on carrying capacities of these and other 

ungulates without a periodic monitoring programme of the response in condition of 

the animals and pasture to the effects of culling and habitat manipulation, as well as 

their influences on other species. In this, the use of a helicopter for accurate air cover­

age of animal populations and habitats is fundamental. 
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