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THE LARGE MAMMAL COMMUNITY
OF THE QUEEN ELIZABETH NATIONAL PARK,
(TGANDA).

by S. K. ELTRINGHAM.

e Quen Elhrabeth Netionwd Park is 1978 s km in area and
is situated astride the equator in the western Rift Valley of south
west Ugandi. It is a region of varied habilals including open
grassland, grassland with thickets, thick bush, forest. swamp and
lake shore.  Two large lakes, Lake George and lidward, lic on
cither side of the Park which is bisected by the 34 km long
Kazinga Channel connecting the two lakes. The elevation varies
from aboul 910 m al lake level to 1390 m in the arca north of
Katwe which comprises a series of explosion cralers, some con-
taining salt lakes, formed by voleanic activily some §-10.000 years
ago. The climale is cooll considering the haditude, wilh mean
maxima near 28 C and mean minima avound 18 "C in all months.
There are lwo rainy seasons each year, March-May and September-
November. Rainfall varies greatly from place Lo place 1n the park.
with a mean ofaboul 750 mm at Mweya where the Kazinga Channel
cnlers Lake Edward.  Rainfall increases towards the escarpment
and reaches 1250 mm a year in the Maramagambo Forest.  Althou-
gh the seasons are usually well marked. appreciable quantities of
rain may fall during the dry months,

The region which is now the Queen Llizabeth Park wus once
densely settled by pastoralists, who mainluined large herds of
caltle, and by fishermen. The park owes its existence to three
catastrophes which struck the human populalion. These were
sl pox towards the end of the nincteenth century, rinderpest in
the 1890s und finally sleeping sickness at about the time of the
tirst world =war. The only effective way 1o combat the latter
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seourge was to evacuate the human population. This was done g
the larze mammal-. benefiting from the removal of hunting py
sure, came into their own, A game reserve was estabhished in th
area in 1934, and in 1952 the national park was declared. Sony
of the Targe fishing villages were not cevacunted and either excisgg
fom the nowhy created park or wersaneoarporaled inbo il ()
the succerding twenty years. other villages have been extabhished
and the total now stands at sixteen. This 1s not o sutistact 1y
arrangement as the lask of controlling ix mude that much mor
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I'ic 2. — Map of Que:n Elizzl th Park

diflicull and plans have been mooted lo rationahise the fishing
aclivity by removing the smaller villages and coneentraling the
industry into large units with adequate deep frecze and olher
facilities. It would be wrong not lo exploil the fish of these very
produclive lakes but the present system gives cause for concein as
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far as the long term survival of the large mammals is coni rnegd
Apart from the fishing villages. there are bwo townships within the
park while the town of Katwe supports a small salt industry
well as a large fleet of tishing canoes

The Queen Elizabeth Park is. therefore, not typical ol naliona)
parks found elsewhere in East Africa. No other park has such a
Large hwman population within it nor. with the excepiion of
Murchison Falls National Park, a history of continuous human
settlement over the past few hundre sears. Whereas most parks
prescrve a portion of virgin habitat in its pristine state, the Queen
Elizabeth Park is new with probably moere animals in it nov: lh.y
ever before. The inerease in the large animals has parlly been duye
lo immigration bul the removal of hunling pressure has cerluingy
been an important factor.  Ove: hundreds of vears, man has acled
as a predator of the large mammals whose reproductise capacity
has evolved to keep pace with the morlality imposed.  The sudden
removal of the predator has led to a population explosion which in
the hippopotamus reached crisis proportions in the late 19505 o
will shortly be described

The large mammals of the Queen Elizabeth Park.

The Tanna of the parl s typical of o Nide basin i (01 0 4y
deminated by large nuiabors of big animals parlicularly hipy s
polamus (Hippopolamus amphibius 1.), elephanl (Lozodonla afri
cana Blumenbach) and buffalo (Syncorus  caffer Sparrmi
However the area is surprisingly poor in ungulate speeics. Thu
girafte (Giraffa camelopardalis (1)), Eland (Taurotraqus orgu (1.1
lay ). Hartebeest ¢ Mcclaphus bu: elaphus (Pallas) ). bpata tAepy
ceros melampus Lichtenstein), Oribi (Qurebia oercbi (Zimmor-
man) ), Zebra (Equus burchellis Gray ) and black rhinceeros (Dice
res bicornis (L)) e amongst o net pepresented altle o2l ol
thes: specivs oceur elsewhere in wostern Uganda. Tt s th uoht
that the reason for this may lie in the intensive voleanic activiiy
which occurred in the park in comparatively recent times. Thi
would certain!y have caused widespread mortality if not complete
extinclion of the animals and subscquent recolonisalion has been
hindered by the surrommding forest which is an effeclive barrict
lo plains game. At present. the parl 1o almost completely sur-
roun-led by forest or cultivation and further imnugration o: larg
urmmals by natural processes is mast unlikely.  In the north
west and south west, however. the park is continuous with the
Pare National Albert in the Zaire Republic and movements of ani
mals across the border vccur freely.
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A west Afncan influence is apparent in the composilion of both
the fauna and flora and in the animals, it is most marked in the
invertebrates and birds.  However, traces may be seen even in the
larg mammals.  Thus, the buffaloes are rather smaller than those
in the rest of Ioasl Africa averaging 639 kg in mweight for the agull
male and 175 kg for the female. There is also o marked brownish
coloration, a feature which reealls the reddish colour of the small
weslt Afriean bush cow.  The adult male bushbuc's (Trageluphus
scriptus Pallas) are also red as in West Afniea and quite unlike
the almost black males scen, for example, in Kenya.  The bush
pig (Potamochoerus porcus (L)) is also reddizh like the west
African red river hogand. not black as in [he Southern and Fastern
races.  The elephants, however, helong to the race africanus, and
show no interbreeding with Lozodunte africanus cyclotis as is
often asserted. They are. however. polymorphic in size with a
type smaller at the shoulder and with lighter tusks than the others
(L.aws 1966). A avest African Mavour is also found in lhe primates
with a larger range of species than is normal in East African parks
The long haired chimpanzee, (Pan roglodyles Schweinfurthi) is
basically a west African species which occurs in the Maramagambo
Forest in considerable numbers

A cheeklist of the mammals of the Queen Ehlizabeth Parlk is
in process of being made but it will be some years before all the
small mammals in the forests and other inaceessible areas are
reliably recocdsd. However. the large mammals are well known
amd are suffict ntly few far them Lo be considered individually.

The clephant is without doubt the most important animal in the
park as far as its effeet on the habital is concerned (Taws 1970).
fhis is duc as mueh to ils Lage size as to numbers. The elephant
is a destructive feeder and its tendeney Lo push over trees is well
Lnown. ‘loacertain extent such activity is heneficial in prevenling
th - ereronchiment of bush and the presence of some ¢lephants is
essential in maintaining open patches of grasslund. The climax
vegelition of much of the Queen Elizabeth Park is probably thiel
bush and the prosent vegetation pattern of srassland and thicsel is
probably the result of elephant and fire.  Withou! elephants to
keep back the spread of thickets. there would be no grass lo burn.
The fire does not destroy the thickel but it does %ill the peripheral
shoots and prevents the bush from expanding

Eleph:nts may be found anvwhere within the Queen Plizabeth
Park but in the dry scasons, they are generally absent from the
Cralers area and are rare in open grassland elsewhere. At such
times, they probably move into the Maramagambo Forest or inlo
riverine fores!s while some undoubledly leave the park allogether.
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‘Those north of the Kazinga Channel probably migrate to the K
Forest. which lics south east of Fort Porlil. althoush th lbu"e
as yet ho direct cvidence of this. In earlier times, the cle :}:& "
most I]ka;ly moved up into the montane forest of the R\\]qn‘;:‘rs
range but such movements are no se ssible bec e
spread of cullivalion. ’ JONKEE possible becuse of the
Although most national parks carrying o high density
phants have an < elephant problem »  this de \'nnot s ;‘nf !
developed yet in the Queen Elizabelh Parl which is, in facl. g
el‘uphaut habital.  The reason for this lies in the \'eg;:Lllmln mkmd
of grasslands dotted wilh thickets and trees and with casy ceons
to forest as well as to permanent waler.  Such a mosaic enéurvs :
adequately balanced dict.  Studics on elephant feeding beh l\;().ll-l-
(Laws 1970) have shown that clephants can subsist almnost vx‘xhrnllur
on grass if they are forced to, as is the ease in the southern plrl‘ \f
the Murchison Ialls National Park, but under such a rc"imw‘ “0
clephants lose condition. Laws considers that a mixc:I ngm;
i)rm\‘m- diet is dcﬁirablu with the proportion of grass nol exceq (llinvv
50 7 for the mainlenance of good health, Obviously, there \\il?
be much scasonal variation and at the beginning of lhé wet scason
when the prolein content of grass is at a I{Iaximnm 7:1 h;v.‘hm;
proportion of grass in the diel mould not be dclclcrioﬁs ]nﬁlhc
Queen Elizabeth Park, it has been found that the ])l‘li)]lﬂl‘ll()l’h
o.f grass, browse and herbs in the diet tond te reflect the com mr-
silion of the vegetation. It was also found that during th (51\
season. the elephant spend more time in browsin.. :n\?mi ht b
expected. Beecause of their size and somewhat incf}?lcicnt di:vstm'
?}'Sltflllv cleplimts spend most of their time in feeding  up IT: SH‘
in the Queen Elizabeth Park. The daily quantity of food consum(ﬂ
(in terms of awvet weight) varies from 4.8 % of 'lln- body \\:-1‘ ht in
malis and .)b “oon femnles (Laws 1968) 1c. about '.)l} 280 hl <o
n}algs‘ and 54 — 280 kg in females. These fizures und.rling ’lh(‘
sn,.;mhqml role which a large population of clephants plays in
the utilization of the printary productivity. P

of ¢l
bFave

daceess

The hippopotamus occurs along most of the shore line ot th
Iakes and Channel as well as in inland willows particularly during
the wel season when these are numerous Whon the wallow- o :
up. the hippopolamus retreat to the Channel and Inkes or to lar
|}~»rr1lanclll wallows.  The overcrowding nhich follows lewds i:»
fighting which mayv be partly responsible for the nul‘xl;lv iI;rlrl\w
inn ortality tosvards th- end of the dey s wson. ] he hippopt cu‘x“‘-
i .|'>,'1" st e Lo e gt e e (g '?:~
Foaors cnd e buaoes wers mdicoa b ea 1003 wed 1 s i
aboul 7.000 were shot. ‘The problem arose because of the «vor-
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grazing and trampling by hippopotamus which reduced the grass
cover. 1n some cases to bare earth. for several miles inland of the
lakes and around the lirge wallows. Severe crosion s Lin in som:e
places ahile in others, encroachment of bush followed the reduc-
tion of grass presumably because of the absence of fire. Some
aopreets of the feeding behaviour ot hippopolamus wWhich, in con-
d-ns of overcrowding. lead to habitat deterioration have been
considered by Frep (1940). Obsers thions on tam hippopotamus
in small paddocks, conditions which simulate heavy grazing in
the wild, showed thatl stoloniferous plants increased while erect
species declined.  Thus, in six months. the creeping huerb Evolulus
mummularius increased in frequency by 89 % while the crect
grasses, Sporobolus pyramidalis. Bothriochloa spp and Eragrostis
fenuifolia declined by 10 %, 62 and 68 . respectively. ‘Their
decline was attribuled to lheir inability to eolonise bare ground
and theiv vulnerability to trampling.  On the other hand. Cynodon
dactylon, the preferred food species of the hippopotamus. is very
good at covering bare ground and in the experimenlal paddock
actually inereascd somewhat despite the heavy grazing.  The reco-
very of grassl.nd folloswing th 1omeval of hippopotamu- was fol-
lowed in the Lion Bay area for five conseculive years from 1963
(FizLo 1970).  The mos! noticeable result has been an overall
increase in foliar cover while the detailed changes have tended to
be the reverse of those recorded in the experimental paddock.
‘Thus, the crecl grass species have tended lo increase at the expense
of the creeping and mat-forminz species.  Sporobolus pyramidalis.
Bothriochloa spp. and Hyparrhenia filipendnla increased in frequen-
ey by 42 7, 33 2 amd 30 % respectively while Cynodon duactylon
deervased by 26 . The mat-forming specivs Sporobolus stapfiunus
and Microchloa kunthii declined by 11 % and 5“0 respectively.

A most beneficial effeet of the hippopotamus reduction mas the
replacement of short lived snanuals by the more valuabl: perennials
However. il is not desirable thal hippepotamus should be comple
tely eliminated. or even reduced to a low level, since they have
importani posilive qualities in the mantenance of the rang land.
Moderately grazed pasture is more produclive in ferms of average
protein content than an undergrazed one and the hippopotamus
plaxs an important role in ensuring that the vegetation is ade
quitely grazed. Froow (1966) has shown that th fueding habits
of hippopotamus and buffale tend to be complementary wilh the
lalter specics keeping the tussocks of crect grasses such as Sporo
bolus pyramidalis short and the grassland open so that creeping
wruss s, preroreal by the hiprepotamua, ean gion belween A
f oo cefivial eficet of hipy po e oo cUsin their ereation of
permanent wallows which are utilised by other spevi - of animals
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Flimination «f h'ppopotamus vsual'y ¢ -t ¢t ¢
daring th: diy scason of previously permanent wallows

'l'hc effcet of the removal of hippopotamus on the other mug

malian species has been studied on Mweva Peninsula where c0|~1nTr~
of the large mammals have been made ag intervals sinee I'N'-\
Counls made by Piarives and Swank (1965) may be cmnp-n-.r}
\\‘ilh a four year series of eounts made belween 1963 and 195‘7 1.‘\
I-Vu;u) and T.aws (1970) and counls made by the present :ml}m'r
since 1968 (IErTriNaHay 1972 Th first e¥oct of the cliccing -
of hippopotamus on the peninsula in 1957/58 when 270 aniﬁﬁxlk
were shot was, not surprisingly, 2 decline in biomass but an incru-mf
in the number of olher species.  Since then, however, the himn:ns‘;
of all species has inereased as well as the number of ill(]l\i(lll‘\l\“ “»f
other large mammals. There has also been an incrense i|l1 ‘lhev
cnergy  consumplion of the large mammal communily.  Thus
between 1956 and 1968, numbers of all species increas d from -m.
average of ncarly 202 lo almost 306, the biomass from 122.8538 in
to 147.114 Lg and the energy consumption from 207.027 Keals pl:
hour to 252.18) Keals per hour. This trend has probably been
fr.yllm\f‘d in other areas of the Park. The decision to cull the
hippopotamus population secins to have been justified although it
\\:I\"‘ll()l an ecasy one to take under the climale of opinmnAmn

cernimg national park management oblaining at the tim-

The buftalo is widespread throughout the Park and there is no
|r.lr»k from which it is altogether absenl except for the s\\'i'mn
regions north of lake George. The Buffalo s.ems to he cqu;.ll‘\ .I'
.h‘nn‘ in grassland as in forest and it is difficult to b .\uré of
its preferred habital, In the grassland, it is predominantly o
grazer although it often browses in the drv season and 1o a Ic;u-.r
extenl at other limes of the year The foresl-dwellin: lmh e
must certainly browse much more.  Such observations as have l)l\;llll
made suggest that herds in the Queen Flizabeth Parle hase a small
home range of from 810 sq. km  However. fewer heed. a-
present in the grasslands in the dry season and the inf»rvncv» 1~
th-;al they move into the forested regions. A certain proportion
of bulls. ranging from 1.9 % to 10.6 ‘¢ of the total population. is
found apart from herds and it is so frequently staled as a I;.|(-l I-h-\-t
these are dreiven from the herds by the dcunin.:ml bull that 1t Svuﬁ\
:\.lmos'l ceeorntric to report that extensive observations made h;-
('R-l.\l.‘inlAl‘L (1969) in the Quecn Flizabeth Park give no support to
this belief.  There is a seasonal movement of buil.x. to and from the
herds with a tendency to leave in the dry scason and to rejoin ip
the wet Soch bulls Teave voluntarily and are not diiven cut. In
fact. dominance amongst male buftilo is rarely expressed althoush
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RS S ' hisrarchy but the dominant bull by no means
monopolises all the malings. A cerlain number of the older bulls
spend most of their time away from the herds. Such bulls are
sulnerable to predation by lions particularly if they live alone bul
herd buffdo have little to foar from lions and lrequently drive
them away. Hyaenas are probably the major predators of the
culves although ngain, the herd affords a very potent prolection to
the younyg animals

S udics of di- - - in buffa'o have shown that Lo tehaeulo-is
oceurs in the herds north of the Maramagambo Forest (WooRFORD
1971) with an overall incidence of 9 ¢ diseased animals. It is
belicved (hat the tuberculosis was introduced into the area by the
domestic ¢atlle which used to b widespread in the north of the
Park bul not in the south. Bovine luberculosis. prohably trans-
mitled by the buffalo, was found in 9 of 100 warthogs collected in
the park and a suspecled case was found in an clephant. Thus
the diseasc scems to be well extablished and may develop into a
manazement problem. A solution suggested by Woopronn (1971)
is that all thin animals should be shol.  BufTalo in adyanee d stages
of the disease are invariably thin, but not all 'hin buffalo ar:
diseased and their poor condilion can be due 1o broken and worn
teelh or to olher debititating facters.  However. as the proportion
of the animal~ in lhe population i lew, not many buflale would
need fo be destroved  Admittedly, animals in the final stages of
the disease have already had ample opperlunity of infecling other
individuals bul il is at the advanced stage that hacleria are most
actively excercted and such cases are highly infechious

Of the antclopes. the Uginda kob (Adenota kol thomua: 1) is the
most numerous but ils distribution is markedly discontimuous with
arcas of highest density oceurring in the southern region of the
park and in the grasslands west of Iake George. The well-known
territorial beliaviour. first described by Brrecusin (1961) in the
Toro Game Kes rve south of Labe Alber's has been fond in the
Park (Moona 1872) but the communal territoril grcunds  are
smaller. Although sexual aclivity is much more inlvnse on the
territorial grounds than elsewhere. malss holdig single lerritories
are responsible for the majorily of malings beeause of Iheir nume-
rical supvriori'y

The delssa waterbuel (Komts defase Ruppell) s anothier very
common anlelope and ils distribulion is more cven than s the
case with the kob although thete are arcas. such as Mweva
Penin-ula, whore tre populaticn donsity is mark vdly high.  The
sacial sl elure is similar to that ot the kob in thal some males
are territorial while others congregate in bachelor groups. with



12 S. k. EPLTRINGHAM

the females and young forming separate herds, but there is no
trace of a lerritorial ground systern.  The walerbuck is nol g
dependent on water as its name suggests although it is never fur
from water and needs to drink every day (Favior and al, 1969)
Waterbuck are often seen on the side of the main road as it enters
the Maramagambo lorest but they do not penetrate far inlo the
forest. Although primarily a grazer, the waterbuck oflen browses
parlicularly in the wet season, and for this reason, the species
is found in thicker bush, almost bordering on forest, than is the
case with Kob.

The next most abundant antelope is probally the topi. ( Dama-
liscus korrigum (Ogitby)) although in the Queen Elizabeth Parl,
it is confined to the area south of the Maramagambo Forest
There are two distinet populations although separated by only
a few miles and by no more formidable a barrier than a smull
river. The discreteness of the populations is obvious from theu
differing breeding  scasons with  the southern (Ishasha) group
dropping their young in August and the northern group calving
about a month later. The norlhern group is much the smaller
numbering only about 500 while the Ishasha herds total 4.000-
4,500 concentrated in a home range of only 80 sq ki, ‘The curious
social structure of the lopi has recently heen studicd at Thosho
by Jewrr (1972). Although the topi is often suid to hold terri
tories rather like the walerbuck or kob do, it was found that the
territorial system of the Ishasha topi was quite different anil
coulidl terdly be eatled teevitorial at all. Jewere found that at the
time of the rut in January and February, the topi gather together
tn large herds which move continuously across Lhe greassland
Within this moving mass are master bulls which attempt to
gather together o harem of females which defend fiercely agiainst
other males.  The bulls are moving with the herd but at a slower
rale so that eventually they find themselves 1efl al the rear. They
then tose their social dominance and join the peripheral male-
These males then gradually move to the front of the herd. enter
it and reverl to their dominant stalus.  There is. therefore. o
stream of dominant males passing through the moving herd from
front to back ench defending females in its sphere of influence
Such behaviour s elearly Lermitorial in nature but semantic ditfi
cullies arise sinee the spheres of influence  are  continuou-ly
moving and can hardly be termed territories.  An interesting fea
ture of the behaviour is that when the adult males hinve comple-
ted the rut and alt or most of the females are pregnant, the vouna
mal-x ke over and go through precisely the same roaline ot
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herding females and defending spheres of influence. While such
behaviour may well serve as a safety factor in ensuring that all
females are impregnated, it is ditlicult to avoid the conclusion that
the phenomenon has some adaplative value in training the young
males for the more serious aclivities of later life. A similar social
organizilion was noticed by Jrwknr (pers. comm.) during the
calving period in August with transient dominant males conlinuing
to herd females and subordinate males forming peripheral groups.
Detailed studies of the topi are being c¢arried out in the Serengeti
National Park. Tanzania, and il will be interesting lo see how the
behaviour there compares with that al Ishasha

Small antclope inciude the bohor recdbuck (Redunca redunca
Pallas)) which is distinetly agzregated in its distribulion.  This
species has not received delailed study in the Queen Elizabeth
Park and not much is known about their social structure. A
group of males with some females is found in onc of the territo-
rial grounds of the kob near the equator and quile o dense
population exists close to the westorn shore ot Lale George, but
elsewhere in the Park, the reedbuck is a rare animal usually
scen singly.

The bushbuck (Tragelaphus scriptus (Pallas)) is widespread
throughout the park and is very numerous in places. It ix o
creature well adapted to the mixed thickel/grassland mosaic which
covers much of the Queen Elizabeth Park hut it is not found in
open grassland nor in thick. It is almost entirely a browser and
spends much of the day deep inside thickels.  For this reason,
sighlings of this species are nol as frequent as would be expected
from the population size. A detailed study of the bushbuck has
not yet bheen made in the Queen Elizabeth Park. ‘Fhe closely
related sitatunga ¢ Tragelaphus spekei Sclaler)) is included in the
park’s checklist of mammals bul il has not been relinbly reported
for some vears. It used to exist in the swamps north of Lake
George and a specimen was seen there in 1966 but the absence
of subsequaent records suggests thal il has been poached to extine
tion in the park.

At leas! four species of duiker occur in the Queen Llizabeth
Parl. The one most commonly seen is the bush duiker (Sylvi
capra grimia (I.) mwhich lives in the more open bush area The
three Torest duikers are the red duiker (Cephalophus  harveyi
Smith) the blue duiker /€. monticola ¢Thunberg)) and the vellow
backed duiker (€. sylvicultor (Afzelius)). The forest duikers are
rarely scen and nothing is known of their ecology in the Quven
Plizabeth Park.
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All three speeies of tropical African pigs are found in the Queen
Flizabeth Purk.  ‘The best known is the warthog (Phacochoerys
acthiopicus (Pallas)) nwhich s diurnal and very common in qh,.
grasshands. 1 s also Tound in The forssted regions although gy
primarily a grazer feeding on shorl erceping grasses. Tt shoawy
similar food preferences 1o those of the hippopotamus and it is
possible thal the two species are complementary to each olhey
with the hippopolamus feeding at night and the warthog during
the day.  Warthogs spend the night in burrows which they exc ,
vale for themselves often at the base of disused lermite nests, The
oft-repeated remark thal warlhog occupy aardvark heles is ques
tionable since the warthog is many times more numerous than the
anrdvark which would be hard put to dig enough holes to eco
modate the large warthog pepulation in the park. Orozing i
most intensive in the carly morning and leie afternoon and vy
ning.  During the heat of the dayv. warthog tend to li: unl.
bushes and during rainy sweather, they will often retire to thir
burrows during the day-lich! heurs (Crorer . pers. cemy). Vbl
feeding. they move about in family groups cf sever:l temales with
their young but adult males are oflen found alone. Warthoy are
very fond of wallowing and are rarcly scen in areas where per
manenl woler is absenl asoan the eraters region of the parl

The giant forest hog (Hyiochoerus meinerizageni Thomu-) i
not uncommon in the Maramagambo Forest but because ol th
abscnce of tracks, il is rarely seen by visitors. It also ecurs in
the riverine forest of the Ishasha river which forms the south west
border of the parle and in the open bush of the Kamulilwen
Circuil north east of Lade George. Isolated populalions ¢eut
cliewhere and the gollery forest around Lalke Mahiga, one ol e
crater likes, contains a family group.  No detailed study ol this
sy civs has been naade in the Queen Elizabeth Park, or clsewhere
for that matler. and not much is known of ils ecology

The bush pig (Fotamochocrus porcus (L)) is a rare animal in
the Queen Elizabelh park to judge from the paucity of sighting-
but it is probably quite plentiful in the Maramagambo Forest. A
voung bush pig found abandoned in the forest was reared in the
Mwesa Liboratories and will be used in feeding exp riment- bult
olherwise. no work or this species has been carried ou! an th
Tuk

O tr rue s a PRERT A O br peoeer (Pollas
and is sighted o few times each year. The porcupine (Hy-lin
galcalay. which just qualifics as a Farge mammal. is also jr -ent
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but is very rare. Quills are sometimes picked up in the Ishasha
area

The large carnivores comprise the lion (Panthera leo (L)) the
leopard (Panthera pardus (L)) and the spotted hyaena (Croecuta
Coowa b emy ) Lions are plentiful in the park and prey on
o variety of herbivores. Buftalo are taken regularly as are
warthog which are sometimes dug out of their burrows In lhe south
of the park, the lions feed extensively on lopt TLeopards are
probably more numerous than lions bul because of their seeretive
and more nocturnal habits are less often scen. The spolled
hyvaena is also common and appears to be largely a scavenger
although many  cases of it taking youny animals  have been
reported.  In the area west of Lake George, the hyacnas are
particularly abundant and spond the day abeve ground often in
in wallows. Elsewhere, they are strictly nocturnal and lic up in
crosion gulleys or in burrows during the day.

The numbers of large mammals in the Queen Elizabeth National
Park.

| m.io o o

n b Looostaff of the rese: o b:
aerial survey. A tolal count of elephant is made four times a year.
oner in vach wet and dry season. In reeent years. the number of
buffalo herds have been counted at the same time and the total
population estimated from a knowledge of the mean herd size and
the proporlion of bachelor mules in cach area.  Hippopotunus
have been counted less frequently. Total connts of the antelope
are not praclicable and estimates ot the populalions are made
from sumyple counts.

Tahle 1 summarises the lotal number of acrial counts made of
the elephant, hippopotamus and buffalo in the Queen Flizabeth
Park. excluding the forested regions. since 1966 1L can be seen
that there are considerable differences between some of the totals
which could either represent changes in the numbers ol animals
or reflect differing observer ability. A further comphication is
that seme of the elephant counts wers made in dry season and
others it the wet. As has been pointed out above, many of the
elephants move into the forest during the dry scason or even Teane
1 [EERAEN| ' s tat thedoy oen total should b Towe
than thos: 1eorded in the wet. A closer inspecti 1ol Tabl 1
<how- that individual observers tend to be consistent in their
counts but il some obseryers see more clephants than do others
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Tanie 1 Results of acrial counts made of the large mu als i 3 . .
e o ulls 0 ge mammals in the Queen Elizg,
Date Numbers of Names of I
Llephantl, Hippo. Buflalo. Observers Pilos
June 1960 12.393 Poppleto Ne
Jan. 1962 Lo " Rewton
June 1962 > ‘
June 1963 >
July 1963 1758 Field. Lock Savidge
Oct. 1963 1389 Buss, Field. Lock »
March 1964 - > »
May 196 ¢ K >
My 1964 8.005 Laws
June 1966 16.036  Grimsdell Onslow
June 1966 11.800 Field Wheatr Onslow
Junc 1966 1891 Lok Onslow )
Sept. 1966 3881 Field
Feb 1967 2757 > Ross
Mav 1967 4139 > Wheater
May 1968 208 TLock. Woodford Eltrin-h.un
|}Il./:\lln’ 1968 1229 Woodford, Eltringham  Eltrinlhum
1‘.\‘0\. 1968 3410 Field Woodf.rd
Nov. 1908 17478  Woodford Eltrin:ham
March 1969 3581 Field
Aus. 1969 10,187 Modha »
Dec. 1969 20148 Woodford, Modha »
Dee 1969 18.040 » » »
Aun 1950 1671 Wyatt t
Nov./Dec. 1970 2500 s
Nov./Dee. 1970 17953 Woodlord. Wyatt
T'eh, 1971 16831 Wyatt
Feh. 1971 13440 .
May 1971 2360 » 2.
May 1971 11.610° b
July 1971 1600 3
Tuly 1971 114,060 »
Nov. 1971 333 Din
Nov. 1971 17.180° Din >

© Buss & Sovinar 1966 (Other data from tie Annual Reports of the Nutfi 14
Vnit of Tropival Animal Foodoge) -

There is also the complication that the technique has probably
improved with time and that observers become more expericnced
with practice.  With all these reservations in mind, Tabl: 2 ha-
been constructed to show the average number of elephants recor:
ded each year in the wel and dry seasons.  This analvsis sugost

s — g ey STy A e e sk
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Tasik 2. — The average number of elephants recorded in wet and dry

seasons since 1963.

Ycar Wet seasons Dry scasons
e s
S Z =) < 2 2
72 29 Z g ce
o o & 3]
= -
1963 1 1389 1 1758
1964 2 1759 0 —
1966 1 3884 1 1891
1967 1 4139 1 2707
1968 2 2749 1 1229
1969 2 3265 0 —_
1970 1 2350 1 1671
1971 2 2797 2 1644

that numbers increased by over 100 ¢ between 1963 and 1967 but
that there has been a marked decline since. Possibly the early
counts were too low while the 1967 count may have been exaggera-
ted but the increass probably represents a genuine trend. There is
also reason to thinlk that the decline since 1967 has not been as
abrupl as the figures suggest The dry season lolals have remai
ned fairly conslant and the wel scason fluctuations are probably
due to a variable number of clephants enlering the park each
year and taking up temporary residence Taking » rough approxi-
mation of the counts over the Lt four yearse a period of relative
stabilily, it secems that the populalion of elephant in the park
during the wet season is about 3.000 falling by haif to aboutl
1500 in the dryv. These are minimal fizures since clephants
present in the Maramagimbo Forust cannot br counted by aerial
SUrvey

The numb.rs of hippopotamus show n falling tre nd in the early
1960s which cun be correlaled with the eulling of the population
which took place al the time. The sudden jump from 8000 to
11800 belween 1964 and 1966 1s surprising but the 1969 count
suggests that the higher figure has been mainlained. It is possible
that hipropotamus from outside moved into the park after the
shooting ceased in 1965 and took over the space left by the culled
animals. Numbers have nol. however. risen to the pre-shooting
level of the mid 1950s which was certainly more than 12,000 and
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probably in excess of 15,000, A close approximation to the preseny
population is probably 11,000. )

The buffalo have not been counted direetly as frequently ug the
other species. Three full photographic counts made in ].‘)hﬁ, ]‘)({3
and 1969 gave u mean of 17,185, The 1966 total was lhnnuhlv to
be low and the mean of the 1968 and 1969 counls — l7,7:».]i — i
probably a closer estimale,  With the buffalo not mrunlcd in 'he
Muaramagambo Forest, the total park population may be of the
nrqpr of 19-20,000.  Since, 1969, the bufalo lnl:\]; have beep
estimated from a count of the herds based on a knowledge of :h{:
herd size and the proportion of bachelor bulls in the population
Th}‘ 1970 estimale was close to the total counts but sub.\c-qm-ni
eslimates have been lower, Some of these may refleel dry scason
movements inlo forests hut some misinterpretation of hv‘r(lx m-u;'
well have occurred. It is oflen difficult to decide whether L{I'nlli;‘\
of buffalo close together represent one ore more herds and (lih'('h‘nl
ubser\'e—rs make different judgements. The count made in Z\’o&vm-
hx—'r 1971 suggests thal the population is still of the order of
17.000. \

Estimates of the population size of the antelope are more diffj-
cult to make. The only reliable figure is that for the topi which
were counted at Tshasha on three o ons in the first quarler of
1970 by Dr. Jewen:, when they were grouped into one or two I'uer
congregalions. A mean of 2,96 adults was recorded. Samp\h-
counts showed the proportion of calves lo be aboul 25 % je. 750
in number giving a total of 3,712, Allowing for olm,-.r\‘miunnl
«-rr.ur\ a round figure of 4,000 was suggested.  The smaller popu-
lation of topi in the Kikeri area nambers about 5530 so lh;nl’lhv
number of topi in (he park is about 1,500,

The others antelopes are mueh loo dispersed 1o bhe connted
:fm'uralvl_\' by dircet counts and only estimales can be muade
§:\mplc flights are currently being flown Lo estimale l]lt"p(lpulu:
hur.15 by the techniques of stratified random transeets (Jorrey
1€69). The work is in its early stages but preliminary 1';~s1;I'2<
suggest a population of up to 10,000 kob and 3.500 \\';llt‘r';llt‘k
Counts of warthog are also made but the numbors rvmr:lcd.
appear Lo he much loo smatl,  This species s difficult 1o ;cv
from the air and individuals sre often hidden under bushes or
below gronnd, .

An alternative method of oblaining an estimale of numbers s
to caleulale the densities in study areas and extrapolale the '\l'li\
|51 t‘hw whole park. The methed] ;. chviously franght o jon »"*:i"-

! [ ' itom by g . !
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series of monthly counts made in ten study areas of the park by
FieLp and Laws (1970) between 1963 and 1967, gave some inte-
resting data on densities bul Lthe results eannot be applied to Lhe
park as a whole sinee the study areas were not selected on o
statistical basis and most of them were grouped togelther in the
middle of the park north of the Kazinza Channel.

An estimate for the numbers of predalors is very much guess
work. The Tlions are perhaps the easiest Lo deal with because they
are relatively few in number and more obvious thun the others.
The only reliable melhod of estimating their populalion size
depends on knowing every lion individually within the territory
cf each pride.  This would, of course, involve a Lremendous
amount of work which would not be justified by the rather trivial
nature of the resalls. However, in certain arcas of the Queen
zabelh Park, the number of lions is known wilh fuir accuracy.
Thus, about 26-25 lions occupy about 160 sq.km. around Mweya
while in Ishasha. there are two prides ranging from 25-35 in about
110 sq. km.  The southern pride moves over the international
border and uses an undelermined area of the Pare Nalional Albert.
These figures sugzest a densily of about one lion for every 7 or
8 square km. The area of the park is 1978 sq.km. but about
750 sq.km. of these are forest or swamp and are unsuilable for
lions. If the remaining 1230 sq.m. contain similar lion densilies,
the tolal for the whole park would be between 150-180. The
numbers around Mwweya and Ishasha are undoubtedly high and
the same density may nol obtain all over the Park. Howesver,
these figures seem reasonable and are similar Lo Ihe resulls oblai-
ned if subjective estimalex of the nunther of lions in various arcas

of the park are lotatled,

It would be impossible to hazard a guess for the total number
of leopards but they are probubly more numerous than lions.
Because of their retiring nocturnal habits, they are rarely seen
and are thought of as rare but if an area is studied intensively, a
surprising number of leopard may be found. Thas in an area of
no more thun 10 ~q.km. around Mweya, no less than six leopards
are known individually.  If the same densily oblains throughoul
the park, well over a 1,000 lcopard are presenl.

No reliahile eslimates of the hyaena population have bheen mad:
but the specics is by no means roces Work currently in Llrain may
enable o rough estimate to be mads soon but it would be wiser

n ! [ ! t nuess
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The biomass of the large mammals.

The biom.ass as a measure of animal densities is more importunt
than the actua! numbers. The Queen Elizabeth Park is an area
of high biomass and the figures rceorded from the park exceed
those published for any widlife community anywhere in th.
world,  Fieen and Liws (1974) give a year-round standing ciq)
biomasx for the grasslinds of the park of 29490 ks sqlm
with a range of 5,140 kg/sq.km. in long grass areas to 36.010 kz
sq.km. in a heavily overgrazed region of thicket und short grass
where hippopotamus represented 71 % of the estimaled biomuss
The year round biomass on Mweya Peninsula, which has a more
diverse communily of large mammals, was 33430 kg./sqkm. in
1968 (FLrmiscuay 1972) . The only other area in which biomass
fizures of thix order have been recorded is in the neighbouring
Parc National Albert in the Zaire Republic where Bot RLIZRE and
VERSCHUREN (1966) report a density of 20,470 kg/sqlm. in one
region. These data will be secn in proporlion if it is mentioned
Lhat in the Screngeti National Park. an area noted for ils abun-
danl wildlife populations, the standing crop hiomass is no more
than 6,300 kg./sqkm. (Stuwarr and Tarpor 1962).

Productivity of the large mammals.

The contribution made by the Lirge mammals to the seconday
productivity in the Queen Elizabeth Parl has not been propetly
evaluated although il is hoped thal data which have been accumu-
lating over the past ten years will allow this to Le done in the
near future. Productivity has two facels; the first concerns the
natural inerementl in numbers and the sccond. the growth rates
of individuals. Although there are irregulur variations in num-
bers in certain areas. it is unhkely that the populations of Lui
mammals are now changing in size very much.  the dlephant
population has probably increased in lhe last ten vears bul this
has been due to immigration rather than lo inereased production
There was no evidenee of significant change in numbers of any
species during the four-year serics of counts carried out by Firrn
and Laws (19700, Hence, most of the sccondary produchivity is
probably due to individual growth. Auain. the data are inad gt
to give o precise figure but Ertrinciam (1972) has showan that
the productivity 1s aboul lh: same as thil of domustic stock
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Studies madc on large mammals in the Queen Elizabeth Park.

A short account of the research work carricd out in the Queen
Flizabeth Park has been given by BormiNaias (1969) 0 AL the time
when the Nulticld Unit of Tropical Animal Feology was established
in 1961, the management cropping ol excess hippopobtimns in the
Queen Elizabeth Parle was al als height. The oppertunily for
examining so prany careas-o- of w laroe wild noonmal s not one
which oft.n prosenls atself and the stady of population
dynamics of the hippopotumus was the obvious chowe for the
first major research project of the new Unit.  The work was

Fie. 3. — Thi el
Drenen, Univer

huant maving aw:. with dart in t.il vgion. (Photo J.
to de Paric)

carricd oul mainly by Dr. ROM. Laws, the dircelor, assisled by
Mr. C. Crotel a research student trom Cambridge who studied
the reproductive ecology.  Chanzes i e veaet tion following
e elucinatios of large numbers of hi;popotamis were studied
by Mr J. M. Locx and Mr. €. P I'iee Mr. Freep also invesliga-
led the comparative feeding behaviour of the more important her-
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a fealure of the Unil's rescarch
programine using the technique developed by RorrisoN el al
(1956) tor domestic cattle. The method requives the continuous
animals durtng which observations are vecor-
The actual activily in which the amimal s
punul mark s rcodod accerding ooy
pre-arranged series of eategert s such
fightinz.  ‘The four minut:

vity sludics have always been

surveillanee of th
ded every 4 minule
occapred ab e foan
as feading, wadlowing or
interval was chosen on a statistieal

I, 4. — Injecling  the
Unievoreité do Fan

(Phet o J0 Diaaes

antil de inte oan cor Aein

basis as giving an oplimal effort/result rabio The method hias

been u-ed poarlicnlady at the i of the £l moen when obeo1-
valions can be curried on anto the night. The mosl extensive
series of such obsorvations have been made with the elephant
Altogether aboul 380 heurs of more or less continuous chservation
have been carvied out over periods of up to three daxs and nights

In addition, « few mor: hours ol observations e heen made of

PR
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elephants which were lost to view carly in the study period. The
success of the teehnique relies to seme extent on the movement
of the clephants. These are very ditficndl to follow or observe if
they enter thicl: bush which was the usual cause o a premature
termination of the observation

{3:@},

. Univer:ate de Paris))

Fxaminition of dead anmmals s a4 vers valuable technique in
miny shidies ranging trom feoding Bohavear Lo reproductive
biology. However, with lurge mammals in a national park, there
are samphng problems. No ditlicullis arise it the sample is
oblained s a resull of management creppang although the compo
sition of the swmple may nol be ided for scientifie purpese.
However. the Uganda National Purks authonilies have always been
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weopos M Moo el o shawt: hay b markbod in order
to follow iheir movements  Walorbuck is the other species in the
Queen Flizabeth Park which has beenextensively marked fol-
lowing druy immobilisation while smaller numbers of hob. topi.
warthog and even hyaenas and lions have been eaplured. The
drug usd on the walerbuel was succinyeholine chloride whith
:nls' on the nearomuscular junctions to produce paralysis of the
shebtal e cies IThi- ¢l ol diag heoo the disadvanbig that

very helpful in allowing the Unit to collect samples of variouy
speetes for study.  Obviously. the size of the sample has to be
limiled and some of the samples may nol be as statislically sizog
ficant as could be wished bul nevertheless, data of greal value
have bheen derived from such studics.  Beeause ol the valuabl,
mature of the sample, every effort is made to extract the maximum
amount of inform:tion from the careases Hence. o ronline form
has been drawn up on which many measurements are enlored
whether or not they are intended to be used by the particular

research worker taking the sample.  Certain organs and the skull ot

and Iower jaw are precerved as a matter of course. As a rosull of [
the scientifie collections made in the park and the analyvses of

animals shot for muanagement purposes. the size and weight disti z
Lution of the populitions are known with fair accmacy. It h i

bien possible, thercfore. to draw up unil weigh's for biomass

estimates far more accuratlely than is usual elsewhcere.  Similarly,

the construction of accurate life tables has been made pessible

This technique relies on the ability to age the animal which is

usually dorc on the hasis of the sequence of tooth eruption and

wear. This gives the relative age of the animal but delermination

of the absolute : i~ more ditficult.  Somwe progress has b on

made by a study of the eementum luyers in the leeth  Cementum

is Iaid down unevenlv wilh periods ¢f riaxiriiaa deposition ¢ i

ciding with the rains. A scction of the tooth. therefore, present

cscries of lines with each line repros-nting the grovcth in asingle

season. I'he age of the loolh is half the number of hnes in a

region with two wel scasons.  Unfortunately, the dry scasons o

the Oucen Elizabeth Park e racely severe encugh 1o give vory

cle ont lines bul neverthe) sso some sueeess bes been achiesd

Vit the weethed pactieuly o in the case of waterbuck.  Anothnr

upproach is to examine the teelth of Kknown age animals from

zoos but there is always the rish that the artificial dict in caplivity

has uffected the rate of toolth vear. Useful data can be obt 114!

by taking successive impresions of the leeth over a numbor of

vears from animals eapturcd by drug immobilisation.  However

such a 1,‘1()ruhlI‘L‘Jrcquiii a Inn',. time sp :1] b ) tae dosaz s ofton eritial md 1oy aght of the :“‘”“ 'I,"”ds ‘hf

b estimated with some aceur cvo o Al with ane exeeption thlml
. . 1 .

which often cirenmvents the need to shool specimens e meet is o antido’es A terthor checon oo cthe _ll_ o “d, ,“:] ,“l“

mensurements can be taken from an immobilised avimal v hile the amimal s “»'““’ cencon :f”‘lv I“l_’hlu' '\F‘!V\l ””r:\rfll\c“(‘l o

collections ¢f parasites and even biopsic= are  possible T archenemy huu(hn,‘-mu il Phis prable ”; -< All,[,‘, \‘\‘ “f. i,- i

method is also inviduable for marking purposes, All the elephants g‘ sorme rxh-ntv hy keeping the eves covered or J\1 b ' ‘.“ Lrane ;xil“' od

used in th behoviour studics were eaptured beforehand and pain & lizevs but il is obviously undesihle l“.‘“ hl’\;\ @t |

Lo sith rge while Tetters or nombers so that instant recognilen i aniial b s danzerausevirenment oo s

IR

Fr. & — Mohing completed  iPE 1 Lo

Drug immebilisation ha- proved to be a mest valuable tecnnign
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searched for by quarltering the ground. This is done hy fiying the
airerafl at a height of 1000 ft. (300 m) along transects onc mile
(L6 km) aparl (feet and miles are used because these are Lhe
units in which the aireraft's instrumen's are calibrated) Iach
transeel is covered twice so thal the observer scans a strip halt
a mile in width. It has been found that with Lavge animals, (1
aserage observer is able to cope with counting an area of this «j..
However, it is not possible 1o record the smaller anlelopes by this
method because the heighl is too greal and the distance too far
Consequently. the populations ave sampled by means of a serics
of Yransects which are selected randomly.  ‘I'he method has boen
described by Jorry (1969).  Briefly. it consists in dividing the
arca lo be sampled, in this case the park, into a numher of strala
cach containing ccologically similar habilal relative to Lhe speoies
being sampled. Each stralum is then divided into sampling unijts
and the units to be aclually sampled are seleeted hy placing a grid
over a map of the area and scleeling co-ordinales by means of a
table of random numbcers. In the present worl, the sampling
unils are transects 500 fi. (132 m) in widlh and running north
lo south. Onece the selecled transects have been marked on a
map, the aircraft is flown over them al u height of 500 ft. which
is maintuined as accurately as possible with the aid of a rwla
altimeter.  The transects are delinesled by plastic slreamers i«
to the wing strul.  The posilion of lhese streamers is determined
beforchand by flying over a scries of ground markers with

graduated scale fixed to the wing strut.  Wilhin Lhis res ricled
area. and from the lower height, wal-rbuck and Lebh can e casily

counted as can warthog although their gray colour may canse
them Lo be overlooked. The tolal number of animals in the st
tum is estimated from the number in the transect knowing Lhe
areas of the transect and of the slralum. Jory (1969( deseribes
the muethod whereby stindard errors may be caleulated.  PeEaxy-
CUICK (196Y) discusses some errors involved in nacrial Lranscel
counts and points oul that the slizht lateral or bhanking movrnyents
inevitable even en ealm davs inlreduee a bins towards o large

sample. This is because the ranseet strip approaches the observer
and becomes smaller when the aireraflt hanks lowards the groumd
on the observer's side while the slrip becomes larger whon Lhe
hank is in the opposite dircclion.  As banking in either dircelion
is likely 1o be random, the net resuill is a wid ning of the 'ros !
aden everestinate of the population
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The future of large mammal research in the Queen Elizabeth Natio-
nal Park.

The Nufficld Unit ot Tropical Animal Ecology was established
in 1961 for a ten year period which has now come o an end.
Ilowever, this has not meant the end of research since the assets
of the Unit have been taken over by a new organisalion with the
full approval of the Nuffield Foundation and other sponsoring
bodies of the old Unit. The new cruanisation is to be known as
the Ugan:da Inslitule of Ecology ..d it is being fund-d by tie
Uganda government through subventions made le the Uganda
Nalional Parks and Makerere Universi'ly Kampala.  Although the
aclivilies of the Institule will al firsl conlinue lo b mainly confi-
ned to the Queen Flizabelh Park, it is anticipated that eventually
it will be responsible for the co-ordination of all wildlife research
in Uganda. whether in national parks, game reserves or elsewhere.
Particular emphasis will be madce on the eonservation and manage-
menl of wildlife habitats anéd on the education of Ugandans for
wildlife research.  Allhough this paper has been confined to Lhe large
mammals, the work of the Institute is, of course much wider. The
farge mammals, do not exist in o vacuum and from the beginning,
the importance of the vegelulion was ricognised and a hotanist has
always worked at NvTaE. In 1969 the Queen Flizabeth National
Foaolowas selected by the Int reational Biological Programme as a
site fir the study of primary produclivity.  This IBP unit will
remain until the end of 1972 but it may be safely assumed that
afterwards, botanical work will conlinue at Mweva.  Other sectors
of the ceosystem, parlicularly the small mammal and bird commu-
nilies, have received detailed attention with particular reference
to their interaclions with the large mammals.
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SEMMARY

The Lige mammal fanna of the Queen Elizabeth Park is typical
of the Nile Rasin bul many speeies which might be expected to be
prosent are absent This may be due o the extensive velonn
aclivity which took place in the arca within the Iast few thousand
vears.  Recolonisation would be difficull beeause of forest barriers
and subscquen! human scttlement The most important speeies
are Lhe elephant (Loxodonla africana), the hippopotamus (Hippo-
potamus amphibius) and the buftalo (Syncerus caffer). Flephant
numbers vary from aboul 1500 in the dry scason to around 3.000
in the wel. Although this is a high densily, there is as yet no
evidence that clephants are destroyving their habitat as has happ
ned elsewhere in Africa Hippopolamus number aboul 11.000 and
now appear to be in balance with their environmenl. Between
1456 and 1966. about 7.000 were shot in a culling operation desi
gned to reduce the severe overgrazing that had developed in th
parl. The populalion of buffalo is at least 17.000 and possibly
nearer 29.000 Herd- north of a lirge forest, which extend- acruss
the patl. are affecled by bovine tubereulosis.  The discase was
probably acquired from domestic callle which used to be present
in the aree. Estimales of the number of antelope suugest that
about 4500 lopi (Daemaliscus korrigum), 10,000 kob (Adenota
kob) and 3,500 walcrbuck (Robus defas:a) are present.  Th
biomass of The Large meanmals in e grasslands varies from
D110 kg to 36010 kg sqgkm. wilh o year round avernge ol
29,190 Lg/sq.km. These figures arc higher than those recorded
for any olher wildlifte communily.  The productivity of the Targ:
mamnuils is due primarily lo individual growlh and is of the same
order as thal of domestic slock.  An account is given of the work
of the Nufficld Unit of Tropical Animal Ecology in the Park il
of the techniques used in large mammal research,
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