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ENGLISH SUMMARY.

The present sludy of the ecology of the 22 species of Ungulates living
in the Albert Nationul Park, easlern Belgian Congo, has been carried out
from july 1957 to december 1959.

Chapter 1 is devoted {o the descriplion of the various habilals which
can be found in the 8.000 square kilomelers of the Park, wilth emphasis on
their geographical, climatic (tables 4 and 2), edaphic and bolanical chavae-
teristics. Three broud calegories can be distinguished : « open » environ-
ments, « cloged » environmenls and montane communities.

The first ones are met with in lhe low plains soulh and north of Lake
Edward (altitude ca. 1.000 m). The climale is characlerised by a low or
moderate rainfall with two dry seasons, an average annual temperaluve of
23,60 €, with slight seasonal varialions and a strong diurnal evaporalion.
Saline soils are widely distribuled. As for vegelalion, the following physio-
gnomic Lypes are recognized : steppes (grass steppe wilhout and with thicket
clumps), savannag (three lypes) and swanps.

A number of ralher diverse vegelalion Lypes are included in « closed »
environments; thicket, dry deciduous forest, vegelalion of lhe recent lava
fields, lowland rain foresl {inoist semi-deciduous forest), galery forest and
monlane evergreen forest,

Above aboul 2500 melers on the high mountaing (Ruwenzori and
Virunga voleanoes) are found various montane communities : bamboo
forest, Hugenia fovesl, tree healhs zone, alpine zone. Snow and hatl oflen
fall on the summits of Mikeno (4.437 m) and Kavisimbi {4507 m); glaciers
cap the summits of the Ruwenzori range {4.802-5.{19 m).

These various habitals inlergrade widely, thus mulliplying the ecolones.
Moreover aclive volcanoes are numerous in the southern part of the Park
(map 1) and lava fields al variovs stages of recolonizalion may be found
in many places. lmission of loxic gases is frequenl and kills many animalis.
In Lthe open plains of lhe cenlral and northern seclion of the Park [lires
have been probibited since 30 years, bul a number of natural bush fires
(and fires coming from surrounding districls) lake place every year
(map 2-3). The evolution of vegelation during the last 25 vears is illustraled
by plates X lo XII®; on the whote steppes and savannas do not appear fo
have changed very much duving that fime, reforestalion oceurred mainly
on the mountain sides and deforestation in the periphery of the open plains,
The vegetulion of the Rulshurn viver valley apparvently did not change very
much,
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Chapler II is concerned with lhe delailed geographic dislribution of lhe
22 recorded species, with special emphasis on their autoecology, mainly
limiting faclors and food habils,

The Elephanl is found everywhere, up {o the alpine zone; il is more
frequent in « closed » habilals than in the open. The species conlinuonsly
wander through the Park wilhoul showing any regular pallern of
migrations. A marked female was followed during 2 vears (p. 30) and
has showed a remarkable fidelity Lo a rather himiled digtrict, bul lhe size
af lhe herds lo which she belonged was very variable. Elephants feed
mainly on grass and leaves, bl are also very fond of the bark of certain
trees (Albizzia) and of some rools,

The diurnal Warthog is restricted lo « open » environmenls and feeds
mainly on grasses, bulbs and fubers. The nocturnal Bush-pig appears Lo
he found only in some distriels, always in more or less « ¢losed » habilals,
On the conlrary the foresl Hog is very widely dislribuled.

The Hippopotamus is one of the dominant spacies of the Park. 1t lives
in wilers whose lemperaiuve ranges from 18 to 40° C and has been found
up to an altitude of 2.000 meters, and as well in small lakes s in mountain
streams or in rapids. Depth of the waler and structure of the shore are
nol important limiting factors eilher. Swampy shores are avoided. The
presence of adequale grazing grounds not loo far from Lheir aqualic refuge
appears to be essential for them. A census of the lotal population of
Hippopotami in the Park has been made (table 3) and the grand total
approximales to 19.000 individuals. The Hippo populalion is always less
dense in forest avens lhan in (he open plains. On the Rulshury viver Lthe
populalion densify averages 115 animals per kilometer of viver, Very few
hippos live on the steep western shore of Lake Edward, when the population
is much more important on the low southern and northern shors. Anyway
the number of individuals per kilomeler of laoke shore ig alwavs inferior to
that of Lhe animals living in the most densely populated vivers, Hippos
wander very much by night in the open plains, some animals even settling
temporarily in wallows.

The Water chevrolain is resiricled to the lowland rain forest of the
middle Semliki.

The Okapi is mel with only on Lhe lefl bank of the Semliki river, always
in lowland rain forests {map 4).

The Situlunga is not common in the Park and confined Lo a few marshy
fredis.

The Busbuck on the conlrary is found almosl evervwhere even in the
lowland rain forest and in the montane evergreen forest.

The Bongo has been found on the righl bank of the middle Semliki.

The Buffalo is one of the most abundant Ungulales in the Albert Park,
This species is poiymorphic in lhis area. Most of Lhe open plains specimens
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belong to the black savanna lype with large horns, bul a certain number
of them have a reddish coal and smaller horns [see coloured fronlispice).
In the Upper Semliki open plains, up lo 20 9% of the adults have a reddish
coal. On the contrary, the foresl type 1s mel with in the Semliki forest and
on the Virunga volcinoes where it has been found up to 4.500 meters. The
Buffalo feeds mainly on grasses during the rainy season, bul appears lo
turn lo many olther planls and even folizge al the end of the dry season,

Among the Duikers, Cephalophus nrgrifrons is very commmon in niontana
forest both in the norlth and the soulh of lhe Park and has even heen found
al an altitude of 4.400 melers in the alpine zone on the Ruwenzori. In the
Hagenia forest of the Virunga voleanoces, ils density reaches 10 lo 28 indi-
viduals per squarve kilomeler. Cephalophus sylvicultor, C. dorsalis,
C. callipygus and Philuntomba monticola arve restricted (o the lowland rain
forest, The common duiker Sylvicapra grimmia is very scarvee in lhe
open plains,

The Walerbuck is generally mel wilth in more or less wooded savannas,
bul is also abundant in the open plains of the upper Semliki river. Il feeds
mainly on grasses, but occasionally eals some leaves.

The Uganda Kob is typical of grass-steppes of lhe Rwindi-Rutshuru
plains, It never eunlers Cymbopogon and lrvee savannas, excepl afler the
bugh fires. This animal is not abundant north of the lake Edward, and is
neither found on Lhe western shore of Lhis lake, nor soulh of the Kwenda
viver. The Uganda Kob feeds mainly on shorl, green and lender grass.

Reedbuck are not very numerous in the open plaing of our area.

The Topi is as characleristic as the Uganda Kob of the grass-sleppes of
lhe Rwindi-Rutshuru plaing. I feeds on the same Kind of grasses and is
parliculavly fond of Baothrioehloa glabra. 1 is nol found north of Lake
Bdward,

The Hylarnus harrisoni is mel with in the lowland rain forest of the
middle Semliki river hut is also found in more open habitats south of the
forest ilself.

The diggings of J. pE HEINZELIN pE Bravcount have made possible the
study of Lhe evolution of the Ungulale fauna of our area during lhe last
7.000 vears al Ishango. In the lower levels (he Lelwel harlebeesl was
present, togelher wilh the Topi, the Reedbuck, the Buffalo, the Yellow
backed Duiker, lhe Bushbuck, the Hippopotamus, the Warthog and the
Bush-pig. The Walerbuck appeared later, afler the Kalwe volcanie
explosions.  The Uganda Kob was nol found in any of these fossil deposils.

The last Klipspringer was killed in 1943, north of Kasindi.

The densily of Ungulale populations is studied in Chapler TII. Regular
censuses were made by G. Corxer p'ELzivs every lwo months in 600 square
kilometers of the open plains soulh of the Lake Edward, in 1958 and 1959.
Palrols of observers « combed » up this area on fool, wialking parallel lo
each other al inlervals of 1 kilometer. Any animal presenf within
500 melers on each side of the observers were counted. Resulls are given
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in table 4. Similar censuses were made in 1959 on 226 square kKilometers
north of the Lake Edward {lable 3). In the same lime counls were made
regularly on 4 line-tranzeels in various lypes of habitals. Resulls are given
in tables 6 lo 1. Byery habilal appears to harbor ils own characlerislic
species and lo sustain different densilies of populalion. Uganda Koly, Topi
and Buffalo vank fivsl in sleppes and low savannas. Next comes the Warl-
hog. Elephanls and Walerbucks are searce. In lree or grassy savannas
Buffalo, Waterbuck and Elephanl come first, Uganda Kob is scarce and
the Topi even scarcer. "The more open is an babitat the more important
are the seasonal variations of Ungnlale population densily.

Slanding-crop biomass is caleulaled for these various habilals (lable 11).

During the lash 30 years the populalions of the various Ungulate species
varied in different ways in the same environments. BElephanl inerease has
been spectacular and is obviously due as much to immigralion as lo nalural
increase. 3.203 have heen counted in June 1959 in the open plains south
of Lake Edward when their numbers did not exceed a few hundreds in 1931.
The population of Hippopotami appears lo be far more slable; in the bay of
Kamande their numbers increased by aboul 43,7 % belween 1931 and 1959,
Despile the epidemics of rinder pest the increase of Buffalo populations has
heen us spectacular as that of Llephants. In the open plains south of
Lake Iidward 24.054 were counied in June 1959. On the contrary the
number of Topis decreased regularly from 1931 to 1939 and then slarted
to increase to reach a lotal now of 4.798 soulh of the Lake Edward.
Uganda Kob did the same, with a « low » in 1940 and a subsequent regulay
increase Lo Lhe present day lotal of 9.571 heads south of Lake Edward. The
possible causes of these fluclualions are discussed.

Population slructure is deall wilh in chapler IV, Adull sex-rafio appears
lo he more or less equal in the Elephant and in the Hippopotamus. A clear
preponderanee of females was found in adulls Warthogs, Bufialoes (45,7 %
of males), Walerbucks (30,5 % of males), Uganda Kob (37,1 2, of males),
Bushbuck, Reedbuck and Topi (35,7 % of males). Age crileria are discussed
for various species of open plains Ungulates and some resulls of age-ralios
in the various specific populations are given. The following percentages
of adults were observed : Elephant, 62,1 7. Warthog, 65,3 %,; Hippopotamus
> 44,3 %,; Buffalo, 72,7 9%; Walerbuck {males only}, 54,6 % and Uganda Kob
{males ouly), 60,3 %,. Some data on the age of sexual malurily are given.
The social struclure of lhe various specific populalions of open plains
Ungulates is sludied, logether wilh its seasonal variation. 1,3 9, of the
Llephanls ohserved were solitary and small herds of 3 lo 7 animals were
mosl frequent. The social grouping of Warthogs is highly variable.
Hippopolami are highly socinble animals, but lhe interpretations of their
social slruclure so far given are unsalisfaclory; we have found no proof
of any terrilorial behaviour in this species. Females as well as young males
may be solikwry. The Bushbuek is most often found singly. Among
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buffaloes solitary individuals are always males; a muvked bull has been
obgerved for more than two years occupying the same avea, living alone or
in company with 2 lo 15 other males. Females (with or withoul young)
live always in broops. AN doikers live singly or in pairs. Walerbucks,
Uganda Kobs and Topis are mel with either singly or in bi-sexual groups
of variable composilion; fables 14, 15 and 16 do nol show any shayp seasonal
varialion in the Trequency of these social groupings. The Reedbuck is
most often ohszerved singly.

Chapter V is devoted lo the sindy of population dynamies of the same
species.  Wilhoul exceplion any Ungulale in our area is able lo reproduce
al any monlh of the yeur. Topis nevertheless drop their voungs mainly from
january to may. Comparisons are made with other areas in easl and south
Africa.  Natality rate overages 9,2 9% for the Elephanl, 20,4 9, for the
Warthog, 10,5 to 48,2 4, for lhe Hippopolamus, 10 % for the Buffalo and
from 19,2 to 81,2 % for the Topi. Fecundity rale was found lo rauge from
13,4 to 21,3 % for the Waterbuck and from 9,4 to 11,3 % for the Ugunda Kob.
The various causes of morlalily are discussed for some abundanl species.
Predation plays a negligible role; lions and leopards are scarce and wild
dogs have virlually disappeared since 1957. Epidemics are important only
for buffuloes (rinder pest) and Hippopotami (anthrax). Table 17 gives the
complete list of « moss dyings » observed from 1930 lo 1959 in our area.
Among the varions causes of wccidental deaths, intoxications by toxic gases
of voleanic origin (mainly CO®) are frequent and kill & pumber of animals
(figures 91 to 94). The behaviour of Ungulales during volcanic eruplions
is studied in some detail, Competition for food in the various environmenis
does not appear lo play an imporfant yole among herbivores in the Park.
Table 18 gives an idea of the biomass of rodents found in the main lypes
of habitats. One eslimation of the mortalily rate is given for the Elephant.
It appears lo be very low {about 3 %) and is probably twice as high for
young animals as for adults. Crileria of denial age are given for the Ele-
phani, the Warthog, the Hippopotamus (figures 96 and 97) and the Bufialo.
The syslemalic collecting of mandibules of Hippos {n = 148) shows lhal
quite a number of these animals die at an advanced age.

On the whole the open pluins of the Alberl National Park harbor the
highest Ungulate biomass ever found in Afriea. With the exceplion of the
Elephanl the species do nol seem, nevertheless, to exceed the carrving
capacily of the environmenf.



