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ABSTRACT

Phis project mvestigated the food and feeding habits of the forest bulTale in Okomu
Motional Park. The study coverdd three months during the wet season (July to Oclober
2005) and three months in the dry season (December to February 2005) The spegific
phjectives that were determined ane the fod preferences of the Torest bulTalo, the ellfects

ol sepsonality on the food of this onimal and nutrient quality of the lood consumed by

the Torest bulTalag,

I'wior hundred foecal outputs were collected and examined, i, ninety-six (%0} during the
wiel scason nnd one houndred ond Tour (104) during the dry season, Samples from each
senson were carefully broken and sieved using 1imm wire mesh 1o reveal the microscopic
conlents of the faeces. Three weekly visits were made 1o the feeding sites of the forest

BaalTala, with the visits being made between Q600 hours and 1600 hours.

Diata were collected of the plant species and the parts eaten by this animal, Samples of
e undigested materials and plint species that could mot be identified in the field were
collected and preserved in 10% lommalin specimen bottles for identification at the

Department of Forestry. Federal University of Techrology, Akure and later compared
wilh stopdand herbariiom, Samples of the dried feecal output dnd the plant Species were

wsed for proximate analysis according 1o the Association of Anabvtical Chemists

LAQAC, 1990).

The results show that the forest buffalo feeds on both prass amd browse species. It
ivedsmainly on gross species (84%) during the wel season bul consumed higher
pereentuge olbrowss specics (B4%) during the dry season. The most preferred browse
species isameocalmmus spp, the resull of the proximate composition enrried out show

that they were highly nutritious
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CHAPTER ONE /e AWVag™,

.1 INTRODUCTION

The high rate of delurestation in Africa over the past two decades is causing
a greal concern among lorest managers and conservationist, Delorestation may be
diefined as an act leading to removal or destraction of Jorest vegetation
unaccompanied by deliberale effort at ils replacement.  Enabor (1986) described
deforestation as not only the felling of trees but also removal of shrubs, lianas and
other plants rom the forest, He futher stressed that it is a symplom of
widespread of poverty or the exploitative utilization practices ol foreign capitilist
or both.

Forest has been known since dpes to provide cerlain amenitics for the
benelit of mankind; these include timboer, poles, for fumiture, pulp for paper and
fuelwood, which account for large part of the household energy for rural people, It
ulso provides a variety of ollier ethnobotanically important items ke fruits, pums,
medicinal plants ete, (Oguntala, 1995). The forest has always been recopnized os
the habitat for wildlife, as watérshed protecting water supply and resort Tor
recrcdtional purposes {Alolayvan, 1986). The most outstanding uselulness of the
Forest 15 Lhe ability to protect the environment, soil. climate ete, (Adeols 1986),

FACH (1990) report indicad that while the forest area in most developed
couwntries has  stabilized and probably increased, the lorest and  savannah
ecosystems in Africa and other tropical countries are being destroyed at an

alarming rate.  The report siressed lurther that although deforesution can be



witimately useful w man; it is the mos important agent of the forest disty oo
andl destruction.  Okali {194%5) stated that deforestation in ' West Alricin countries
would probably persist unless Nutional planning in various countries is orienied

towards giving the highest priority to agriculture not in theory but in praclice,

Conservation include measures tor the management, protection and rational
utilization of land, water and wildlile resources of a country lor the [H."hili:‘-'r.:lTI!.jﬂ::I_f
highest sustainable quality of living lor mankind and the control or elimination of
environmental pollution (Hardin 1963) and {(Afolayan 1994),

Agayi (19806) delined conservalion as the management of human use of the
biusphere so that it may yield the greatest sustainable benefit W present
pencrations while maintaining its potential 10 meet the needs and aspirations ol
future generations.  According to the Eneyelopedia on Science Technology,
conservation  myolves several processes such g preservalion,  restorabion,
bene liciation, maxinyzation, reutilization or recycling, substitution, allocation and
integration of nmatural resources,  Examined brielly, preservation implics the
protection of nature from commercial exploitation with the aim of prolonging s
use for recreation, rational exploitation and scientific study,  Adevemo (1992)
stated that wildlile conservation implies the wise sue of the game population.

The over riding objectives of conservation is 1o secure performance of
benclits from natural l'EHﬂLI.I'IL‘.EE {Ayodele, 1988). Afolayan {1992) stated thal
besides the objectives of ensuring permacent supplies of products, conservation
purticularly of vepetation has the objective of protecting the environment, such us

the protection of the catchments areas (o enhance waler resources supply and at the

(]



same time check soil erosion, protect grazing lands against deser! encroachment
and stabilization of coastal habitats. Avedele {1985) stated that another important
objective of conservation 15 the maintenance of the scientific values of the natural
cLosystems,

The concept of conservation [wctors reveais that man at best disrupts the
fundimental barmony and balance of nature ineluding wildlife by his aclivitics,
The need therefore, is focused on restoring to the highest possible level und ot the
same fime maintaining the state of productivily of their resources.

The main methods of conservation are as [ollows:

{a)  Insite: This invelves the conservation of wild animals in their original
oF matural habitats as we hove in the Notiomal Porks, Game Reserves,
Sanctuartes and Strict Nature reserve elc,

(b}  Ex situ: This is the conseérvation of wild animals outside their original
or natural environment or habilats a3 we have in the zoological gardens.
There are aboul twenty-one sovlogical pardens in MNigeria (Avodele et

eid, 1999),

Wildlife in form of bush meat constilutes a principal source of animal
protein for the rural majority in Migeria (Akegbejo - Samson, [994). Research has
shown that the available protein per capita per day in the developing countries is
by far lower than that of the sdvanced countries (F.ALO. 1986). The report further
stated that the protein per caput between 1980 and 1935 in United States of
America was 80 grams per day while the protemn intake in the developing countries

was placed at 20 prams per capita per day.  Fadeyi (1983) submitted thn the



profdeim intake per capita per doy in Nigeria was less than 10 grams.  The low
consumption of protein in the developing countries shows a corresponding adverse
ellect on the growth and the healthy condition of the people.  The vecurrence of
varieus lorms of protein/calorie malnuicition such as kwashiorkor, marasmus and
menlal deliciencies 13 an evidence ol the low quality of nulricnt consumplion in
the countey. Ajayi (1978, 1980) and Alolayan (198G, 1982) have individvally ool
collectively expressed the important roles playved by bush meat in the diet of ruenl
communities in Nigeris, Wildlife mem includes different species ol insects,
mageots, caterpillars, snokes; snaiis, and varieties of rodents, lzards, antelopes and
a st of other small mammals.

Phe repornt ol the Feder] Office of Statistics showed that the amal 1otal
vitlue of bush meat in Nigeria was about MO0 million i 1963, In lhe southem
states nearfy 20% of all locally produced animal protein in 1979 came from
wildlife.  Charter (1970) reported thut the value of bush meul coisumed in
soulhern Nigeria was N20 million while the totat value for the entire country waus
put at N30 million, Afolayan (1982) valued the animal protein from wild animals
and fresh water fish consumed annually as being well over N200 mullion.  He
further stoled that the local hunters kill, eat or sell wild animals, the rich and
alfluenl custoamers patrontze the grass cutter; snails and host of other smull
rniaels where they are ru:;:-;l:::a.j along road sides or holels or restavrants.

In West Alrica, 158 thousand kilogrammes of meat representing 13

wildlife species were sold over 17 months in Ghana, Republic of Benin, Ivory

Coast, and Cameroun (Adeyemo, [992),



There are about 36 wildlife reserves in Nigeria, only cight of these arg up
pricled to National Parks and currently opened for game viewing and tourism, The
Yankari and Kainji Lake Mational Park for example hove been opened to visitors
since 1962 and 1970 respectively, Falade (1996) reported that Yankari received
over 20,000 vishtors per annwm and Kainji Lake received about half as much.
Revenue collected from these vistiors who came [or game viewing 15 well over
B%a of the total revenue ol these parks.

Ajayl (1986) stated thal tourist revenue begins with fares paid [or
international and local air transportation.  This is followed by paymem of hotel
bills and hiring of vehicles Tor making loeal tours,  In addition, lourist pay For such
services as game guard and interpreters, purchase of locally made poods as
souventrs. Foreign exchange through ourism contributed to kenyan economy o
the level of about $36 million in 1973, $82 million in 1974 and $146 million in
1995, With a period of 3 years since opening tourism in the revenue has increased
[romn zero to about 3,000 pounds per month during the peak of pame viewing
{ Poak, 1995).

In Nigeria, such tourist income remains an asset for the uture dependmyg on
the speed-at which our National Parks are operated and developed. There are no
physical burriers 1o Nigerin having parks quite as spectacular and as lucrative as
thie world lamous National !;ilr]»;s of the East Aftica. Wildlife-and its habitats when
clevated from mere existential nature to & management cum conservation stratum
provides emplovment for both the rural communities and the experts,

Manupement in most cases ciploys the local hunters for game patrols and as gaume



guards who act as anti-poaching groups. Where parks and game reserves are sited
the junior cadre of management such us clerks, typists, drivers, pame scouls are
emploved from such communilics [or elfective management the local people are
incorporated o the conservation amd development of the reserves (Ayodele,
RLEHS)

The numerpus by-products ol wild animals such as skins, feathers, beaks,
homs, tmils and ivory are used for diflferent purposes in Nigeria,  Ajayi (1979)
stated that revenue derived from the sales of animal by-products amounted o N2
million in that year. In addition, many African countries derived substantisl
revenue from export of live wild amimals and their by products.  East African
eouniries like Kenya, Tanzania and Soulh Africa export tusk of elephants, skins of
Leopard and hyena (Akegbejo - Samson, 1996).

Almost all our scientific advancement are built on the knowledge derived [rom
nature.  The conserved areas such as parks cannol be managed properly withoul adeguate
knowledge ol what are lo be protected [(Adeyemo, 1992) Most of the advances in
biolugical and medical fields are os a resull of discoveries emerging from the studics of
wildlife and their products (Ayodele, 1988).  Some of those that are ol immense
imporlonce Wy humanity include:

- the *rhesus™ monkeys which revealed a new fact about human
blood chemistry amd prevention of diseases

. pew  drugs are lirst tested on primates  because  their
physiological process are ¢lose 10 humans (Ajayi, 1974),

. the anthlers of deer are now used for measuring adioactive

contmnination of natural enviromments (Falade, 1996).



. various paris of animal such as feaces, bones hivers and homa
ete. are used lor treating one ailment or another.  This is
stressed by (Adolasan, 1986).

. smails have been discovered to be capable of improving the

singing tones of singers if taken repularly (Ayodele, 1988)
Various parts of plants — the roois, leaves and barks are uselul in traditional
wedicine, Ayodele (1988) stated that different plant species preserved in the wild
could be of much benefit 1o the people on the long run. The importance of these
plants 1 West Africa have been reporied by (Gbile 1985), and (Kio e e 1986).
Muost importantly, plants geneally have been of remendous use to homanity since
the time of creation even tll the present time. This is especially so with the people

i local areas where they wse them for food and reatment of local discases,

1.2 Justifieation
Studies on fogd and leeding habits of an animal are very imporant i
understandmg s ccology and social behavieur.  Differemt mammals exhibi
virying traits in their food selection and feeding habits. The forest bulTalo is o
rumiant with a high regquirement Tor foud and space begause ol its body size.
Moreover, inspite of the immense importance of understanding food and
leeding habits in anvmol ecology and ethnology, little studies have been carried ol

ur this aspect on the animal in Okomu National Park, this potentials has o expose



o e outside world. These studies reveal the great potent inl of the park for

research and ecolourisn,

1.3 Aims and Objectives’

Fhe general objeetive is 1o determing the food and feeding habits of the
furest buffalo in Okomu National Park, in order o achieve this, the following
specilic objectives were considered w determine

(i the food preference of the Forest BufTalo in Okomu Mutivnal Park
(i) the eflects of seasonaliy on the food of the forest buflule in Okomu
National Park.

Gitd nutrient guality of the food consumed by the forest bullalo



CHAPTER TWO
LITERATURE REVIEW

2.1 Distribution and Classification of Buffalos

Bulfalo 15 one of the widely distributed ungulates in Africa, und is lound
throughout the continent south of 15™N but its distribution is limited by the 250mm
isobyet. They are confined (o arcas where annual rainfall is higher than twice the
polential annual evaporation (Grubb, 1986).  According 1o Stewarl and Stewart
( 1995]) there is no bullalo in arid regions. Kingdom {1977) reported that in the past
that buffalo inhabited most parts of’ Africa south ol the Sahara [rom the East 1o the
West Coast, that today there are forms of Alrican buffalo in varying degrees of
abundance in many countrics in Alrica,

The largest concentrations of West Alfmcan savannah bulliale occur in the
Ivory Coast, and Sencgal. The Central African buffalo is abundant in Congo,
Central African Republic and Tanzania. Teday, the forest bulTalo occurs maimnly in
lvory Coast, Cameroon, Gabon and Central Alfvican Republic (Estes, 991}
Butlalo belongs o the family bovidae and genus spncerns (Wilson and Reeder
[993), There are four recognized sub species of buffalo according to the 1998
Alfrican Antelope Database of the IUCN/SSC Antelope special group. The four
species are West Alrican Savannah bulfile Svacerns caffer brachysseros Central
Alrican savanna buffalo Syncerus geguinotalis and the southern Alrican buffalo
Spacerus caffer often referred 1o as cape bufallo. The fourth species is the forest or
dwarl bulTalo Symeerus caffer namas, 1t s physically quite different, distine

phenotypically and inits habita,



According to Grubb (1986) bulfalo has o great range of morphological
viriadion, varying from small red brown to brown small individuals living in the
torest to the more widely known large dark heavily built savanna buffalo with
larpge horns. Numerous different sub species have been considerad to characterize
the intermediate lbrtn:'fr'. these were reviewed extensively by Kingdom (1977) and
also listed by (Wilson and Reeder 1993),

Croves (1991) reviewed what s known of bovid specialization and placed
the divergence of symcerny [rom boslike ancestors at about 4-5 million years ago.
Kingdom (1977) listed synonymes for Syncerny caffer which include: adamauae,
ailomeizt,  adolfifrfedericl,  athiensis,  azrokensts, beddington, bornouenyis,
bulveensis,  comtralls,  cordiculates,  coltoni,  cubangensis,  cunencsis,
limpopoenensis, loma miensis, massaicss and J::I'rﬂ_}-'n", Taxonomy classifications of
members of buffalos and sublamily bininee have been attemipled by several

authors, Kingdom (1997) classified bullalo as follows:

Kingdom Amimulic
Phylum Clront ot
Class Maminalio
Order Artivdactvila
suborder Rutminala
Family Bevwiclae
Sub-family Bivirue
Genus SPICCrie



2.2 Description of Buffalo

The African savanna bulTalo s the largest of the African bovid, and one of the
mosl successfol African mammals in werms of geographical range, abundance and
bivmass. The average weight for male savanna buffalo is 800 kg and 240-340 em lung
standing 133 — 170 cen al the shoulder height, The forest bufTale has small dimensions
being about 220 ¢m long, standing 100-1210 em ot the shoolder, with a weight of 320 kg
(Foggm, 1999), The savanna buffalo are black or seal brown, whereas the forest bulTalo
are red-brown o brown. Both have heavy horms with g substantinl boss (Sinclair, 1977).

Harres { 1995} reporied that bufTalos are heavily built, thick set animals with large
legs (o support their heavy bodies, and in spite ol their weight they are capable of moving
ut o speed of up 1o 55 k! hre fora shoet distance.  Steward and Stewant (1995) reporfed
that buffalos are heavy built member of the cow family with reddish brown coat
{darker in subspecies). the neck is thick apd the head carries two low curved horns
willh boss between them, Sinclair (1974) reported that savanna buffalo are larpe,
heavily cow-like animals, he stressed further that they vary greatly not only in size
bul the shapes of their horns and colours, Adults are usually dark or black gray or
black (or even look as i they have been wallowing in mud of that colour) and the
voung are often reddish brown. The forest buffalo mamtains the red colour even
as an adult.

Both male and lfemale buitaloes ridged have heavy ridged horns that grow
curved downwird and then wp. The horns are lormidable weapons against
predators jostling for space within the herd; the males use the horns in fights for
dominance (Scarce 1986). The forest buffalo is greparious bul not terrilorial,

They conjregate in smaller herds gencrully from 8-12 individuals while the cape



bultalo generally form large herds of 50-150 individuals, sometimes 350 animals
or more (Kingdom, 1977), Happold (1987) stated that the basic units of the
buffale herds are stable groups of presumably related cows that are in a linear
dominance hierarchy o which is attached a number of adult bulls that are also
ranked according to age and dominance status, He further submitted the young

miales may form loosely organized bachelor herds, while other bulls not associated

with o herd may live a solitary existency,
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Plate 1: The Forest Buffalo (Symcerus caffer nanus) in Okomu

National park, Edo State, Nigeria.
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Plate 2: The carcass of the forest buffalo (Syncerus caffer nansus) found
around Lake 90 in Okomu National Park, Edo State, Nigeria.
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Plate 3: Stale feacal droopines of a Forest BufTalo (Svacerus caffer nanus) in

Okonn National park. Edo state. Nigeria.
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2.3 Conservation Status of BulTalo ! \1*

The 2000 IUCN Red Data list classifies the African ;_:avanna hu!'l'u.h!i-'-hus
lower risk and conservaton  dependent and the forest bullalo as low
risk/threatened, this means that they are the locus of a continuing conseration
programme that directly allect them. According 1o the 1998 African Antelope
Database ol the IUCN/SSC Antelope Specialist Group, there are approxinutely
RI000 cape buffulo, 27,000 West Alrican savanna buffalo, 133,000 Central
Alrica savanna buflalo and approximately 60,000 of Forest bulfalo in the wild,
Wilson and Reeder (1993) reported that during the rainy seasons, buffaio numbers
build up, only to decline during dry spells as they cannot adapt very well o dry
conditions.

Cirubly (1986) reported that the future status of all subspecies of Alrican
bultalo is closely linked to the luture ol protected arcas and well managed huating
zones.  Large, stable or increasing population of the southern savanna bulluh
oceur i many protected arcas in southem and eastern Africa but the current tremd
of the West African and Central Alrican forms ol the savanna buffalo is towards
near threatencd or threatened. Stewart and Stewarl {1993) reported that about 75%
of the estimated total population of the lorest bulfalo ccewrs in nominally protected

areas and the level of protection aflorded this subspecies will determine its futune

conservation status.

2.4  Food and Feeding of the Forest Bulfalo
The basic nutrients in animal dict are protein, carbohydrate, fats, vitamins,

mnerals and water (Baker, 2001), The amount and quality of nutrients required



for good health and efficient production vary according to species ape, sex,
pestation  and  lactation,  Ruminans  unlike  monogarstic  animals  wtilize
microorganisms in the punch o break down fibrous feeds for energy ond to
synthesize amino acids from poor quality protein or non protein nitrogen
compounds such as urea. Baker (2001) classified nutrients as being essential or
non-essential,  An essential amino acid cannot be synthesized by the body. on the
ather hand, non essential amino acids are those chemical elements or compounds
required for growth and maintenance that can be synthesized in the animal body in
sulficient quantities to meet daily requirements.

Sinclair (1977) reported that ungulates might die of starvation during the
perted of food scarcity. Owen-Smith (1999) submitted that herbivores use twlr
body reserves to bridge periods of food scarcity, Tyler (1992) reported that
leeding time of the ungulates depend on the animals requirements of energy and
nutrients, the amount of digestive Tood that is available and the rate at which feod
can be ingested which is influenced by the distribution of the food. Prins (1993)
reported that Hexibility 1o adjust to its time budget in pertods of food scarcity may
help the bullalo w oblain nutrient requirements, he stressed further that this is
becnuse buffalo spend considerable proportion of its time on feeding,

Stobbs (1999) stressed that as a result of unfavourable vepetation their bite
will be reduced hence their intake will not be able o meet their requirements.
Welch and Smithers (19935) reported that the bite rate and bite size of the forest
buffalo depend on the structure of the seaward and morphology of the animals

mouth, they also stated that increasing more time is lost due to coarseness of the



prazs and bulfalo changes its grozing technique during the dry season [roem
Plucking with their mouth to cutting with incisors which results in smaller bile
during this period:  Skinner (1994} reported that buffalo shows a seasonal
movement in the wet seasons they use large arcas and in the dry season they
concentrate i permanently wet areas.  Vessey-Fitzgerald (1984), Bligh aml
Hurthoom {1985) reported that the poor ability ol the bultalo to regulate their body
temperature resulted in low levels ol grazing and movement during the hot
periods. HofTiman (1985), Vansocst ([996) reported that buffalo is water
dependent and non selective grazer of Ivesh grasses. Ponnyeuick (19940) reported
that bullalo spends more time [Geding during the dry scason.

Bell (1991) reported that bulTalo changes their diet during the dry season.
Ayadele (1935) reported that ungulates migrate during the dry season only 1o
return when the condition is favourable, Field (1991) submitted that bulfalo has
the most ellicient digestive system for digesting [ibrous food, than any of the
ruminants, white they feed on fresh, new Nush prasses  such as occurs in freshly
burnt areas. They readily eat old grasses and effectively utilize them regularly. He
stressed further that this habit of feeding on old grasses and trampling on them
helps to open up those areas 1o other species by enabling new growth.

Dott (1989 submitted that buffale 15 sensitive to heat and move 10 shade
during the lwal ol the day and sometimes wallow m the mud.  Sinclair (1977}
reported thal the bulls olten wallow m mud which not only helps them ecol down
their bedy temperature but it is good in controlling biting insects, He further stated

that buffalo drinks water twice a day. 'hey even wade into the water up 1o their

15



bellies when drinking. Harris (1995) reported that bulTalo are active at dawn, dusk
and during the night, Grasses are the major food of the forest buffalo, it also feed
on browse plants where little prasses are available (Foggin 1999), Buffaly is a

bulk grazer consuming grasses that are ofien too coarse for other andmals,

2.5 Breeding in BufTalo

According (o Smitters (1993) breeding can tuke place at any time but birll
tend 1o peak during the rminy season, Cirubb (1986) stated that peak mating times
ovcur in the rainy season when the animals are in the best condition. he further
stressed that a female may mate with a svccession of males and that she only
buecomes pregnant by one of the males, According to Wild (1996) breeding during
the rainy season is 1o ensure that she has plenty ol food 1o produce milk for the
crowing offsprings. Lasson { 1999} reported that there is competition between the
bulls, aml this may lead o soctal unrest in the herd during the breeding season,
Phole (2002} submitted that reproduction commence between the nges of 4-3
yvears, Buffalo are pregarious bul not territorial, but male reproductive success 15
based on dominance over other males ot over a particular site, this place & direct
premium on size and power (Happold, 1987).

Grimsdell (1993) reported that the reproduction history of synceruss show
that the length ol the gestational perioad is between 300 and 3435 days, but Sinclair
(1977} in his lengthy Eil.l.d_'r'. deseribed 1the gestation period as being on average of
340 days. Grubb (1986) gives 11.2 months as the pestation period.  Mossman
(1987) was emplutic that in all the bovid that he had examined, including the

lovest buffalo, implantation of the wmbilical cord ocewrs mesometrially in a
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mideornulocation. This indiéﬁl&s that this is the place where the blastocyst comes
to dor elongation and implantation. e alse describes in considerable details the
development of cotyledons and of the ulering éhm:&f:]n:'s.

A single calt is tml'r: and lh.l.- voungster remain hidden in vegetation lor
three weeks, being nursed occasionally by the mother, belfore joining the projective
herd where they are held in the centre of the herd for safety (Sinclair 1977). The
bond between mother and calf is very strong and they communicate via croaking
calls from the mother and bleating by the calf’ (Lasson 19949), Calves continue to
suck until they are about 15 months old, and can remain with their mother until
they are about 2 years and call’ mortality is [airly high as they are targeted by
predators (Wild, 1996).

The female and her ollspring have an unusually mtense and prolong
relatsionship, suckling for as long as a year mﬂ:&s them 1o be dependent on ther
mother, Female offspring usually stay in the natal herd but may leave when they
are about 3 vears (Grimsdell, 1993).  The distribution of animals in relation to
their environment is essentially in game management and range utilization control.
Alolayan (1986) reported that the distribution and movement of wild animals are
usually affected by the availability of water, food, cover and bush burning
particularly. during the early part of the dry season, The impact of fire on the
hahitats resources which range from changes in vegetation 1ypes, depletion of fouod
reserve in plants, destruction of cover. promotion of soil erosion to Killing of soil
micro-organism and production of berbage bave been studied and reported by

Aveni (1939). Sinclair (1977) studying the activities and grazing habits ol the



African bullalo in Knuger National Park in South Africa pointed out that grasses,
weeds and browse plants of high nutritive value were most preferred and (hese
animals were selective during the rainy season, inferior ones which were deserted
i times of plenty were used readily during dry season,

Milligan e af, (1986) observed that the utilization of forage by larpe
mammals in Kaimi Lake National Park reduced with increased distance from
water points particularly streams ond rivers,  Pelink (1994) noted from aerial
survey of the Kamji Lake National Park that elephants oflen moved to unburnt
areas al the beginning of the dry season and only return to the burnt areas when the
new leaves are coming up on the trees. Kearney and Gilberd (1984) stated thal
deer and moose ufilized habitots with good food supply and shelter but utilization
was poor when temperatures were low and considered climate as the major
limiting requirements. Heady and Heady (1982) recognized that in East Adrica,
though wild beast and zebra migrate each vear in lengthen routes following rains
aund green grasses, they always return to the serenpeli plains were they have
enough space and good terrain to breed and reer young ones, strong enough before
repeating their migrating pattern.  Lofl & af (1986) noted thal wild animals used
the meadow riparian areas in California during sununer lor fawning and Tawn
breeding due to available cover, water and food for the fawn,

Surring and Vohs' (1993) lound vut that the combined availability of cover
and forage intfluenced habitat use by Columbian white-tail deer, This aceounted
for their differential in their seasonal use of habitat. This fact was testified by

poor utilization of improved pasture of cover. Allden and Whitter (1995) reported
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that, wild animals in Alrica thrive on poor natural grazing lields and can be
managed so as fo produce a high meat vield without destroving the natural
vegelation .. .

Afolayan (1980) reported that observed in Yankari National Park wildlile
coneentraled along the rivers and warm spring during the diy season due 10 the
avatlability of salt licks, water, cover and [resh [ush of grasses. He further
reported that the animals look much widely dispersed during the rainy scuson
when food, water became randomly available. Brincthman and Praduad (1979)
reported that scasonal changes in herbage nutritive contend and  coneluded that
here is no easy remedy o poor quality of most prasses herbage in the dry season,
except through elimination of the tree cover with heavy equipment and converting
the savanna inlo sown legumes prass pasture. Ayodele (19857 stated that in
maintaining healthy population of wildlife food quality is as important as guality in

both miny and dry seasons,

L6 Domestication and Economic Value

Alfrican bulTalo has nol been domesticated although attempts are being
made in Zimbabwe to train them 1o the yvoke. Wild buffalos are currently being
expioited in variows countries Tor meat and hides. In Nigeria, the lorest buffalo has
almost been hunted 1o exiinetion due v s meal, South Africa in particular bas a
cropping scheme in I-:rug,r.:r Mational Park and Mozambique had a major scheme ol
Marrameli in the Zambezi Delta before uncontrofled hunting and civil war resulied

in reduction of the buflalo population by almost 90% (Thornback, [983),
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There is a considerable demand in southern Afiica lor foot amd mouth
thsease (FMD) virus free bulfalo to slock gume farms and ranches, wsually for
trophy hunting purposes, Woodlord (1996) FMD virus free buffalo are produced
by taking yvoung calves away trom their inlected wothers and raising them in
molation under wild conditions. Calves first acquire infection with (oot and mouth
disease virus when they are lew months of age when their cloistral Immunity

WlCS.

27 Habitat Requirement

Knowledge of habitat requirements especially the specification of ideal
habitat is the key to wildlife management, The habitat supplies food, space and
cover needed by every species (Avodele 1988). Heady and Heady (1982 reported
that requirement for wild animals at the micro level were too many but at macro
level the major one were adequate Tood, proper cover, adequate opportunitics for
reproduction, water supply, geod soil and climatic conditions,  They lurther
siressed that because of the changing availability of these resources with scason
and changing physielogical activities of animal emigration and scasonal periodse
migration often oceurs m the wild.

Ayodele (1988) identified the habitat requirement for wildiile us lowd both
i guality and quantity water, right soil types, good topography adequale drainage
patiern and cover, Beekman (1999) recognized four factors which are invalved in
the selection of habitat by bulialo, namely — the presence of acceptable forage, the
cover available to predators, the proxiiniy of water and the mobtlity of the herd.

Prins (1993) identified the requirements for wild animals ns good landscape and
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terrain, [eding and drinking sites, pood climale, chemical and physical factors
tsach as Hight, soil structure and nutrients, water chemistry, pH and salinity).
Adeyemo (1995) 5ul:u'rnittn::l that animal requirements vary greatly from one
species 1o another, season, age and developed adaplive structures and
physiological sctivity of the animal, 1he forest bullalo is found in the low land
ropical ruin forest zone and Okomu National Park s one of the preserved ol ths
torest zone in Nigeria (Omoredion, 19910, Sinclair (1977) reported that bulfalos
are lound ina variety of habitats including lowlund tropical rain forest, prassland.
tropical savanna woodlond and semi desert. Wilson and Reeder (1993) reported

that bulTalos primary requirements are grasses, canopy cover and water.

28 Disease of Buffalo

Buflalo are highly suseeptible o Rinderpest which is still endemic in parts
of the Sudan and Ethiopia (Woodford. 1996). Bovine wberculosis is a serious
problem in the buffalo herd in Uganda, South Alrica and Ivory Coast, it has not
been reporied in Nigeria (Smitters, 1995),  Bulfalo have [ong been considerded
carriers of SAT strains of Fool and Mouth Discase (FMD) virus and as a resall has
been eliminated from large areas where disease free cattle are raised (Thornback,
1983}, Wilson and Reeder {1993} reported that recent wark in Zimbabwe seems to
btdico that cattle may be the carviers of foot and mouth disease (FMD}) viros and
that strains which flecl il.bl'lll are cwrivd by buflale are less effective for cattle,
According to Wild (1996) bullalos arc carriers of the haemo-parasite (Theibria
lewrenced) the causative agent of corridor disease, a serious disease of domestic

cattle, which is wansmitted by the tluek (Rhupicephanlis appendicilaius).
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29 Predators

This large powerlul animal does not fear predators (Sinclair, 1977). Hyenas
and Leopard kil strunded calves and lion and large crocodiles prey on izolated
adults such as elderly males, calves, and the injured ones among them (Happold,
1987). The buffalo ususlly fight back and single tion often Tail 1w capture them.
Bullalos can altack the cals with their horns:  In Jarger herds bullade are almost
wmune © danger,  They may inibally run [rom predators but quickly tuen and
lorm a compact group with the adulis moving towards the danger (Thomback,
|983). He lurther reporied that the charging bulfalo chases away the hion and they
can always come to the aid ol animals in distress.

According 1o Smilters (1995) buffalos are inguisitive, and will ofien
approach vehicles o examine them. He alse reported that i o herd i3 disturbed,
individual buflalo would often stampoede in an unexpected direction,  Sinclair,
( 1977) reported that buffalo is considered 1o be the most dangerous of the Alrican
wildlile species o hunl and when wounded butfale had been known 1o double
cross and ambuosh the attackers, 1legal lwnting and the continuous loss of suitable
habitat are the most signilicant threats (o this species (Hoffman 1985), Bultalo are
also susceptible to drought, this has caused substantial decline in some population

iy 1990 in Soutly Africa.



210 Strategies and Problem of Nature Conservation in Nigeria

There is need 1o conserve biodiversity because their loss is imeversible,
lhere is no-aliernative to lost species and there is need for their conservation for the
sihe of the tuture generation who will also need them, this is a great task that must
be achieved (Adebavo, 1993), He lurther reported that humanity depends on
bodiversity [or lood, fucl, medicine, raw materials and that they are the basic
determinants of the structure and function of all ecosystems and provides the
loundation of which the future well bweing of the human society resis, Ayoedele
(19588} reported that biodiversily regulates the earth atmospheric climatic
hydrological and biogeochemicnl cyeles and that it protects watershed cycles,
nutrients, combal erosion, enriches soil, regulate water Now, trap sediments, and
mitigate pollution and controls pest population.

Ischei (1995) reported that the concepts of biodiversity and the
sustuinability ol production and lile support system carry with them the promise of
tangible value and benelits to the community ot large, The modern concept of
congervation that is the wise utilization and maintenance of carth resource is the
combination of two principles the need 1 plan resource on the basis of accurate
inventory and the need (o toke preventive measures 1o ensure that reseurce do not
become exhausied (Mackinon and Mackinon, [986). Network of nature reserves
are essential iF we are o conserve the e and fauna of Nigeria because they
provide relatively secured basis for a!l our plams and animals, when opporlunities
for colonization arise many specics ol wildlife can spread oul W the surrounding
coumtry side lrom the basis, Rare species usually depend on special condition

which can only be maintained in prolected sites and so their sorvival depends
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mereasmgly on nature reserve (Moore, 1988).  Various methods are currently
being used to show the loss of biediversity in Africa and each ol these methods his
its own merits and dli'ﬂlﬂ.l"ill.‘i-. These could be in-situ and ex-situ,  Conserving
erkhimgered species is an essential part of wildlile management and where specics
liave been over exploited, intensive protection alone is only a temporary state. The
long-term conservation of wildlife cerlainly is based upon (he concept of
sustainable yield and utilization (Asibey and Child, 199@).

Ayeni (189) reported that sustuinable management of wildlile resource,
apart [rom conventional proteciion of existing population, can be achieved in one
ur i combination ef the lellowing options: by means of game laws, restricling |
harvest, re-introduction of species o selected sultable farming range. habitat
uprovement and through commercial farming or ranching of animals for ment
and its by products,  These options become relevant when one considers that most
countries in West Africa now no longer have sufficient number of wild animals 1o
meet their demand wntike in the East Alrican countries,

The bane of nature conservalion in Nigeria is human over population and
over exploitation. Ayodele (1988) reported that one of the aims ol developing
countries like Nigeria should be meaningful natural resources conservation
tirough of human population, This is 1o forestall excessive land use, abuses and
over exploitntion.  Odun (1971) réported thot mans ecology should be well
understood  because the shilt [rom specics conservation to total ecosyslem
conservalion shows that man is part of a complex environment which must be

swdied, treaied and modified as whole and not on the basis of isoloted projecis.



fo achieve this there is the need o compare wd adopt cultural practices that are
wiell adaptable 1o the environmental and diseard those that are nol. This 1s because
all ecological problems are man-made and require understanding, ecological
principles lo rectify them (Moore, 1988). As the launa is delicate, dynamic
cquilibrium with environment forces, knowledpe of the relationship of wildlife
species Lo its environment and particularly 1o i3 habital is basic 10 any successiul
progranmime ol control or conservation,

An mitegruted plan for proper management ol any animal species must be

based on a gound knowledge of its ecology and behaviour (Ayvodele et. al.. 1999),

211 lmpact of Farming on Wildlife Conservation

I West Alrican sub-region over 70% of the labour lerce is employed in
sgriculture.  This has a serious implication on biodiversity conservation, this is
because most of the original high Torest has been cleared and the soil Glled belore
crops are planted. These are practices that reduce biodiversity (Ischei, 1993).
Ckigho (1995) reported that as the sericulturnl system evolves, the intensity of
laned wse inereases and the elfects of such evelution on biodiversity vary, Harties
(2000) reported that overgrazing: overplowghing and deforestation are agents that
encourage deser encroachment and that they expose the land surface o wind or
soil erosion which encourages leaching and loss ol fertility. Diflerent farming
methods such as shilting cultivation, munoculture aclivities Like tillage, pesticides
application all disturh the balance in e ecosysiem (Adebayo, [995).

The causcs of deforestation have been classified inlo two calegories,

mnely: direct and indireet couses,  The direct causes ol delorestation include



Larming (Ajayl, 1986). Due to mtensive competition for land use in the densely
populated areas, farming activitics have been reported on Game reserves, whene
over 86,000 hectares have been ceded to agriculture (Aveni 1989), The use of
pesticides and-application of fertilizer in monoeulture have the eflect of changing
the crumb strueture of the soil, its water peicolation and permeability, it make light
soil o grow dry and powdering.  Their application effcel on biodiversity kills ofT
beneficial non-target organisms (Adebayo, 1995). e further reporied that the
degradation of land resources has nol only jeoparcdized tfood sulliciency by lousing
lertility through misuse and neglect, has also led w loss of biodiversity with
ecological and environmental consequences and many species of both plants and
animals have gone into extinetion becanse ol habital degradation,

Mechanical clearing is detrimental to soil fertility, structure and moisture
relention hecause 1t leads to soil compaction, exposure ol waler infiltration,
wiecrease n run-olt (crosion) all in crop productivity, and vegelution removal also
cause increase in harshoess of the covivonment (Adeoye, 1992), Most ol the
{nrmers depend on the nsural land ferility, allow land, virgin forest or secondary
lorest removal, Land preparation for food is normally the cut and burn methed and
shifling cultivation svstem which depend on the use of cutlass, hoe or fire which
enhances lorest  lagmentation and  wildlife habitat loss and  degradation
{Usemenha, 1988)

Soil cullivation couses o wreal change in the ccological statos, from a
situation with the soil swiace protecied by vegetation 1o a sitvation with a bore sail

exposed o elimatic forces during some part of the year, Annual crop require
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unnual soil cultivation and the increased mineralisation with organic matter and the
toss of soil preductivity by erosion, leaching of nutrients and other degradation
process remain a problem for suitainable crop production (Oyeniyi, 1993). Ajayi
(1986} reported that appropriate clearing method should cause minimal
disturbance  of the natural ecological balance that exist betweens the soil,
vegetation and climate. Complete clearing of the vegetation by -any method
accclerate solid depradation but mechanical clearing is more likely to increase
sheet erosion and soil compaction, For small land areas and on communities
where labourer is cheap. Manual clearing is preferred.  Adverse effects of
mechanical clearing are reduced by appropriate choice of attachment and use of
zkill operators, Also clearing should be done at the end of the rains or before the
rain is heavy and soil moisture status become low. For soil conservation there
should be selective removal of large trec in the woodland savanna,

Farmers should be encouraged 1o adopt cullivation practices such as mixed
farming, early cropping, minimam tillage and the use ol orgamc manure.
Continues cropping will not only encourage land improvement practices, it will
limit shifting cultivation and pive farmers greater security system.  Agricultural
lunds in the country should be surveyed and mapped out for different uses to

prevent the current haphazard land utilization (Aderinola, 1995).

212 Impaci of Hunlil:lg on Wildile Conservation
Legislation in wildlife in Nigeria dates back to 30™ May 1916 when the
wild animals’ preservation law was enacted. The philosophy of wildlife law

centered on hunting of game and presvrvation of rare species.. The law did not
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recognize wildlife as a source of protein nor did it consider the ecosystem as a unit
of manzgzment, hence it provide for indiscriminate hunting of wildlife species
(FAQ, 1990}, Anade (1987) reporied that the 1916 ordinance was patterned
after the London Cnnw,ntj-{m for protection of African fauna, The ordinance
received wide criticism because it permitied the capture and killing of animal
species for token fees. Also the ordinance wrongly put administration of wildlite
under police, public administration and forestry, The forestry stall and
administrative officers were mandated to issue hunting licenses, they were also
empowered 10 confiscate animals” trophies and fire arms.

Ayeni (1989} reported that the colonidl wildlife conservalion ordinance was
widely because it seems to have ignored the position of the traditional hunters in
wildlife conservation, wet the ordinance persisted until Nigeria got her
independence, The wildiife ordinance was replaced in 1963 with the wild animal
lnw but despite the numerous omendments made to the ordinance in the various
state of the federation, a lot of anomalies and inadequacies which are not
commensurate with the procedure of protecting wild animals and their habitat still
persist, The wild animal law of 1963 has a lot of clauses which are more injurious
and harmful to wildlife conservalion, for instance, the law provide for a fine of
fifty naira (M50.00) only for the killing of Elephant which could fetch a hunter‘as
much as fifty thousand naira (M50,000), also a hunting license for antelope would
be obtained for twenty five (N25.00) to the hunter to kill antelope and other

pumerous other small mammals and birds (Ayeni, 19889},  Agbelusi (2000)
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reported that Ondo State has no Game animal law of its own bul still enforces the
obsolete wildhile preservation law ol western Nigeria, 1939,

The hunting pressure especially night poaching and the use of chemical
poisoned arrows and snares often result in the decimation of wildlife population.
The word poaching means illegal exploitation of wildlite species (Afolayan, 1987).
Atolayan (1994) also reported that compacting the populations and biomass
densities of wildlife in two areas in Nigeria with other areas in West and Central
Alrican countries, one find that Nigerin reserves have the lowest estimates, In the
savanna zone, the Fulani herdsmen hunt carnivores and ungulates for meat or in
protecting their cattle and indiscriminate burming of the vegetation (o produce new
secawards of grass or herbs for their catile (Osemeobo, 1988).

Afolayan (1986) reporied that the lack of effective and efficieni
enforcement of wiidlife legislation and lack of management coordination among

1¢ state of the federation are some of the management problems militating against
wildlife conservation in Nigerin. The pame protection stafls are not in possession
of anti-poaching equipment to combal hunters who often carry sophisticated fire

T,

2,13 Impact of Human Habitation on Wildlife Conservation

When one compares the past and the present population estimates and
species composition of African wildlife. it is obvious that the modern man's rate of

habitat destruction is the highest and 11" it is allowed to continue unchecked over



90% of our animal and plant resources would have disappeared before the next
millenmium  (Afolayan, [1986). The report of the world commission on
Environment and Development, underlines the connection between poverty and
environmental degradation. 1t - stresses that “poverty™  dtsell’ pollute the
eravironment and those who are poor and hungry will often destroy their immediate
eivvironment in order 1o survive. They will cul trees in the forest, overgraze land,
wvel use marginal land and crowd into congested cities. This picture illustrates the
ways in which economic ecology can intéract destructively and into disaster.
Avodele (1985) reported that humian populations tend to grow very rapidly
in tropics and so many forest have been cut down for farming, industrial and
urbanizution purposes which leads 1o destruction of birds nest, water catchment,
arcas and wild animals with no regard for size, sex and age. Wild animals are
therefore continuously driven into shrinking forest areas, Oke and Fuwape (1993)
reported that Ondo Stale is typically poor state with majority of habitants
dependent on the forest land for their basic needs. It 15 most unfortunate today that
the present day man would bribe his way throvgh the chiels and government and
ouy sacred bushes dt exorbitant price bulldoze the area so badly that the water
which was supportimg the whole population in the area lrom tme mmemorial
dries up within few days. Thus, the modern man does nol care to sustain the
notural resources around him in perpetuity for future generation (Adolayan, 1986).
Osotimehin (19935) reported that in Nigeria social and political systems have
led to unequal pecess Lo resources, inadequale financind arrangement and terms of

made which forces people to over exploit their land for survival of developmental
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conflict between export based cash crops and foreign exchange needs on one side
nnd basic food security [or the poor on the other. The causes of deforestation has
been classified into two eatggories numely; direct and indirect causez. The direct
causes of deforestation include conversion of forest reserves to human habitation
with growth in population, the land area became inadequate for the needed
agricaliuwral production, hence the constunt pressure on the exploitation of the
lorest rescrves by the people whose traditional lands has been tumned into forest
rESETVES.

Forest Lo the people genemlly means source of food and shelter, clothing,
ihe mamn requirement for sustuning iife. Then, food crop production is combined
with hunting as the main source of their livelihood. The food production
processes invelved short periods of continued cultivation on a given piece of land
and & followed by relatively long  Jallow period but this have since changed
because of the increase in population (Osemeobo, 1988). The incressed in
political pressure on forest reserves land and forestry official complicity in illegal
foresi reserves , cash ¢rop production. timber exploitation, eonstruction of dams
and ponds ammal grazing, bush burning, collection of fuel wood, milling of solid
minerals such as Tin, mica ete. have made the rate of annual deforestation exceed
the rate of regeneration (Ayeni, 1989).

The nomadic Fulanis with their herd of cattle are oflen present in the forest
reserves in search of pasture and found maintwining permanent routes in the
reserves and the concentraiion of catle along these routes led lo excessive

trampling, overgrazing and erosion, The cattle sometimes forced the waldlite 10
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change movements to anywhere that activities are minimal even when such
movements are unfavourable to these wild animals (Osemeocbo, 1988). Both
human population control and better resources management that include recyele
are needed now.  As the land becomes intensively farmed and urbanized, wildhife
becomes largely o function of “edges™ (Odun, 1971).

With the increase in human population, it becomes more important that
nidequate samples of all major natiral communities be preserved undisturbed lor
study and tourism, since man establishes his civilization and his foed chains by
modilying naturnl ecosystems and not by creating completely new systems, it is
important that we have samples of unmodificd communities for study, only with
such controls on the effeets of man’s modilication be properly judged and unwise

practice avoided (Odun, 1971).




Table I: Distribution of Nigeria Forest According to Vegetational Zones

VEGETATION TOTAL % 0OF  (Km')OF RESERVE
LAND AREA TOTAL FOREST AS % OF
K LAND AREA RESERVE ~ TOTAL
— . LAND AREA

sSAHEL ild63 3 2,371 0.3

SUDAN 342.168 35 31,271 Fd

CiLHNEA 00,168 St 38.247 J.9

DERIVED

SAVANNAL 13,707 8 3,208 0.3

LOW

TROPICAL 95,372 10 19,986 2.0

RAIN FOREST

FRESH

WATER 23,363 3 250 -

S WAMP

MANGROOVE

FOREST AND

COASTAL 12,782 | 522 01

VEGETATION

Source: Federal Department of Forestry. Lagos (1996).



214 Impact of Logging on Wildlife Conservation

One of the direct impacts of logging is deforestation.  Deforestation is
delined as any act leading w0 removal or destruction of the vegetation
unaccompanied by deliberate effort ot us replacement.  The term therefore thus
includes not only felling of trees but also removal of shrubs, lianas and other plants
ol e Forest (Ensbor, 1986). The forest has always been recognized as the habitat
lor wildlife as watershed protecting water supply a resort for recreational purpose
ane one of the most outstanding wsefulness of the forest is the ability 1o protect the
environment, soil and climate ete. and to this end lorest and trees contribute 1o
sgricaltural production {(Adeola, 1986).

There are severnl agenls of deforestalion in Africa and Nigena in particular,
The main cause ol deforestation are population prowth, and the expansion of
economic activities such as logging or timber extraction, farming, urbamzation,
bush burning, firewood collection, grazing and infrastructural  development.
Theretore delorestation must be seen as a means ol providing [or mans legitimats
needs for wood and wood products and expanding agriculture {Oguntala, 1995).
Enabor (1986) reported that deforestation is @ symplom of widespread poverty or
the exploitative utilization practices ol foreign capitalist or both. Delorestation
cxposes the soil to much evapotranspiration and desiccation as the water table
falls, The scourge of flood has eccurred in arcas where extensive removal ol
vegetalion and the silting up of both natural and man-made waler courses have
reached the stage a1 which abnormal surface run-off are easily stimulated to flood

propertions during oecasional tropical storms (Ajayil, 1978). Lopging also lead 1o
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e destruction of the ecosystem ol the wild animals, the nest and eggs ol birds.
{Alolayan, 1992).

Oke and Fuwape {15.!‘}5} identified the following as some of the major
reasons fui indiscriminate logging in Ondo State of Nigeria, poverty, political
instability, unemployment and high marker demand for tmber products, Logging
l4 one the major causes ol lorest destruction in Indonesia and many other
developing countries like Nigeria.  Although many countries insist on seleetive
logging, this s rarely entorced and elear felling Is still the other of the day {Okali,
1995), Even where selective lopging is enforced it causes considerable damage.

Cutbing doswn just 1086 of 1the trees in an-arca can aestroy more than half the Lorest,

w the unrecogmized Incursion by the poor larmers, landless people and others
under the combined pressure of degrading agricultural productions.  Population
merease and uncertain land teoure, The farmers on gaining access mto the forest
through the routes, extraction roads and rides ereated during lopging operations
further destroy the forest by killing young trees to make room for farming
activities. Destruction of the forest automatically means loss of the protection,
which the plant cover gives to the soil (Adebayo, 1995), Pearce (1987) reported
that Jorest cover miabmizes crosion in wolersheds mainly because ol reduce
nensity and frequency of disturbance, A great variety ol animal and plant species
are associated with the primary focest.  With inerease logging and destruction off
the primoary lorest, the variety of plant and animal species associated with n

dechnes, The extinciion represents an imeversible foss of unique resources, ofler
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resource of unusual value in the matter of their potential economic applications

{Avodele 1985),

2.15 Extinction of Wildlife Species

Speeies are recorded by the World Conservation Monitoring Centres as
Extinet (Ex.) based on the criteria piven in the International Union lor the
conservation of nature an. patural resources (IUCN). Red data book categories of
threat, These are wildlilc species that are no longer known o exist in the wild
alier repeated search for (heir type proved [utile. o the last 500 years, human
activities have forced 816 species to extinetion (or extinction in the wild). The
imerease in known bird extinction is partly due to improved documentation and
new knowledpe but 1032 extinetion have oceurred since 1804, indicatimg an
extinction rate of 30 times greater than the nutural rate. Many species are lost
before they are discovered., 484 animals mostly invertebrate are recorded as

having been extinet as published in the Red Data list of TUCN,
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TABLE 2: Shows number of recorded extinet species.

Giroup

Number of Extinet Animals

MOLLUSK
BIRDS
rMANMMALS

OTHERS

|91
103
a3y

120

4

source: Red Data List of | UCN, 2000
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The Red data list 15 a solid decumentation of the global extinction crisis and
il reveals just o tip of the iceberg (Russel, 20000, The most comprehensive source
al infermation on extinetion and threal of extinction are statistics on threatened
pablished mn the Red Data books on the calegories of extinetion by the ITUCN, In
classifying species, according o their extinction rvisk, the Red list provide
miormation on spectes range; population trends, main habital, major threat and
conservation measures, both already in place and those needed. It allows a better
insight than ever before into the processes driving extinction,

For the TUCH Red List system, scientilic criteria are used to classify species
mlo one of eight categories: Extinel, Extinel in the wild, eritically Endangered,
LEndangered or vulnemble cotegories and a species thought to be rvisk of extinction
in the foreseeable future because of rndom or deterministic factors affecting its
population (Russel, 2000), The estimates of the minimum number in the globally
threatened animals m 2000 Red hsl of the IUCN are 18476 species and
subspecies. Approximately, 25% ol it are reptiles, 200 are amphibians, 30% are
fishes (mainly Freshwater), 11% birds 18% are mammals and §% plant species,
Since only a small proportion of these zroups has been assessed, the percentage of

threatened species could be much higher (Baboult and Sastradradja; 2000).



Table 31 Status and the Numerical Distribution of Plant and Animal Species

in the Red data list of [UCN.

Species of | Endangere | Vuluerabl | Rare | Indeterminat | Total
Animals/plant | d ¢ e

&

‘Mammals 277 199 189 | 68 833
Birds 188 241 357|170 862
Reptiles 47 Ba 79 |43 257
Amphibians | 32 32 55 14 133
IFishes 158 226 2446 304 034
Invertebrates | 582 702 422 | 941 264
Plants 3632 5387 1148 |5302 2610

5 9

source: [TUCN

2000
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The animal species listed as threatened (1,835) are classilied as lower
riss/near threatened a category thal has no specific eriteria and 15 used for specivs
that has no specific gualilyiog s vulperable, The majority of neur threatened
animal species are mammals (602 mainly buts and rodents) and bieds (727). A
total of 5,611 threatened plant species are listed but has only approximately 4% ol
the worlds deseribed plants have been evaluated; the true percentage of threatened
plant species is much higher. With 16% of conifers (the most comprehensively
assessed plant group) known 1o be threatencd the scale of threat for plimts may be
similar 1o that for sonee animals,

The overall percentage ol threstened mammals and birds have not greatly
changed in fowr vears, the mognitude of risk, shown by movements 1o the higher
risk categories has increased. The 2000 TUCN Red list of the threatened animals
included 169 critically endangered and 315 endangered mammals, the 200 analysis
now list 180 critically endangered and 340 endangered mammals. For birds there
is an increase from 168 to 182 critically Endangered and 235 to 321 Endangered
species, The fact that the number ol critically endangered species have increased,
even 10 those aleeady familiar with increasing threal to biodiversity, This report
should be loken seriowsly by the global community (Diamond, 2000).

Indonesia, India, Brazil, China and West Alfvica are among the countrics
with most threatened manumals and birds, while plant species are declining rapidly

i soutl and Central Americo, Central and West Alfvica and South Asia
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2,16 Causes of Extinction

The factors that cause extinvtion of a particular species has been
investigated by many researcher. Dismond (2000) showed that population size i a
strong determinant of vulnerability, This is confirmed by the predictions of Leigh,
(1981} According o Ricklel and Cox (1993), Terboigh (1974) and Baboult and
sastradiadia (2000), the lollowing faciors expose animals 1o threat.

loss of the animal natural habitat

change in the habitat guality

= persecution or fragramentation and change in the biotic environment

Cox (1993) also gave the causes of threat on wild species to include: lape
body size and low reproductive polential of the specics, Species with high
economie value amd exploitation for mea, wsk and skin. . Afolayan (1992),
Avodele el al. (1999) and Adeola (1991) on their part, reported that the following
Ligtors are responsible for threat of wildlife species: Forest exploitation, shifting
cultivation, pellution, misuse of Hee, indiscriminate hunting of wild animals, use of
sgrochemicals such as fertilizer, herbicides and pesticides which have high
potentials of changing the acidity of the soil.

Oguntoka (1995) reported that logging, overgrazing and mining of minerals
such as tossil foels, solid minerals such as Iron ore and collection of fuel wood
cause threat to wild animafs,

2,17 The Need to Study the Dict of Ungulates
The management of wild herbivores largely involves the management ol

their food resources. Thus an undersianding of diet selection s central o our
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understanding these anmimals and their imteraction with the environment.  African
herbivores me not ecologically isolated and overlap in diet and habitats do oceur
umong species (Walker 2000 and Mentis 2003). Failure to consider spatial
components when considering carrying capacitics and assessment of ecosystems
contribute 1o overgrazing, filed cconomic developments efforts and decline in
wildlife population (Coughenour, 2002).

et seleetiony and utilizstion . difTerent leeding levels Turther complicate
the ceological scpartion of wild ungulules (Leuthold, 2001). The leeding ecolopy
of wild ungulates is therefore vital o the managements of Notional Parks. In
ruminants, digestibility of food determines the rate of lood utilization and is ftsell
dependent vn the nitrogen content of the food. Hence, n ruminants the quality of
teod intake is related (o nitrogen concentration of the food (Crampton and Haries
| 999},

Vansoest (1996) stated that prass eating ruminants digest their food more
clliciently with increasing proportion of [bre in their diet than browse eating
ruminanis, but they are restricted to diels with crude protein concentration between
T and 8%, Mentis (2003} reported that the [aeces of herbivores reflect the nalure
angl guality of the plant material available to them, He further stated that rich new
crowth is bkely to be better digested than woody old growth and will produce
sofier faccal material but when they eat dry plant or coarse grasses, the droppings

are [rmer and more layered.

Stark ( 1999) described the faecal waste of the bulTale as unmistakably cow-

like, often loose, dark in colour turning whitish brown with age, He lurther stated
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that freshness is tested by breaking open the surface of the droppings. Cooper
E2000) sted that manunals have no laste doctors for protein, thes must be positive
association between protein levels and uther metabolites and this must be a reason
why aningls select palatable species.  Stobbs (1999) reported that the patterns in
the availubility and wtilization of resowrces are important constraints on the social
wrganization o mammals e.p. primates and antelopes. e further stated that the
abality of the vngulates to meen their year round putritional requirements depend on

the wtilization of available grass and browse plantz at difTerent times of the year.
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CHAPTER THREE
MATERIALS AND METHOIS

J.1 Study Area

Okomu Nationul Park was originally gazetted as wildlife sanctuary in 1986,
Itis located in Ovia Southwest Local Government aren of Edo State. It became a
ull-Mledged National Park in 1999 (hrough the provision ol Decree 46 of 1999,
The Park lies 45 km West of Benin city and immediate south of Udo town, It
drives its name from river Okomu which has its sources in the north cast of the
Okomu forest and flows southwest joining the Osse river. Okomu National Park
covers o total area of 181 square kilometers, which is only 15% ol the 1,200 square
kilometers area covered by the Okomu forest reserves. Tt s situated between
longitude 5" and 5.3" eost and between latitudes 6" ond 6.10™ North (Omoroedion,
1991 ).

The Notional Park contains the lust remaining troplcal rinforest ecosystem
i the southwest of Nigerna and enriched with fauna and Nora species, The park is
divided into four smaller protection management units called beats, The park being
a secondary forest, it was comparimentalized by early exploiters of the forest,
primarily due 1o logging activities. The size of each compartment 15 usually one
sapuare mile: Today, various compartments in the park now serve as protection unil

1o different beat within the park.
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3.2 Climatic and Soil Conditions

The National Park is about 75 km ubove the sea level. The soil is Sarudy-
loam derived from 1he deep loose deposit, apparently of Exene age and 0 is
sonetimes called Bing sand,

As a resull of having substantial fraction of comrse sund, generally about
0% of the soil pHis 5.0, The mintall in the aren is between 1542 mm and 2540
i per annum, - December ang Fanwary are the driest months und the wellest
iiths are Juby and September. The mean annual tlemperature is 30C, The
relative humidity is not below 63% in the driest inonths and 100% during the wet

SR RS

33 Vepetation

The vegetation of this area is deseribed by Orhiere and Ohenben, (1991) as
muist semi deciduous forest, The vepetation has elose stund of three Lavers of
bees consisting of fower and middie stories snd discontinuous layers of tall
Cirergent trees.  Grasses are common, but are found along the wrucks within the
Mutional Fack,  Other creeping prasses like the Cylomdon ductdon are found
around the lake areas. There are few cidemic free species. The notable ones are
the Entandrophvagma angolensis, £ wile. Kayi iverensis, Awred codvata and G,
thempsonii, while the onl ¥ Nigeria specimen of Stambasic fastiiate (Nacaceae) o
large forest tree is found in Okoma National Pask.

Orhicre and Ohenhen (1991} strved that Okomu MNational Purk has 150 trec

species of these 45% are known to be medicinal plants, while 35% are fruil trees



A2 Dircet method

This method involves divect observations of the snimal on the field. Three
visiis (3x) were made per week for six months for both wet and dry seasons. This
visit was made between 0600 i to 16000 in the evening,

The plant speeies and parts of plant eaten by this antmal in the park were
wlentified after the group had finished feeding and moved out of the site. Data
were taken of the plants species and parts eaten and it was categorized as [ollows,
leaves, shoots, fruits, Nowers and pods. Then the species fed upon were combined
as five lood types’ sedges. grass, tree. shrub and herb. Samples of plants that
could not be identificd on the field were collected and preserved in 10% formalin
in specimen bottles Tor identification st the department of forestry, Federal

Iniversity of Technology, Akure.

343 Statistical Analysis

All daty collected were analysed uvsing percentage distribution ranpe:
standard deviation was used to compare the plants species utilized by the Forest
Bulfalo, Bar ond Pie charts were also used where appropriate lor further

explanation and analysis of the result,
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CHAPTER FOUR

4.1  Results

Pable 4. 1show the planl speeics consumed by the forest buffalo during the
wel season.  The list Is made up of grass and browse specics.  Pamicum maximm
vonstitute the major diet ol this animal. while Sporobolows pyramidalis is the least
consumed.  The table alse reveals thal Myrianehuy arborens is most consumed
trowse species while Cappanies Honningdi is the least consumed, The tables also
show that the succulent shoot, leaves o the pards eaten, However, the leaves are
the major parts preferred by this animal, The percentage wilization of the gross is
84% while that ol the browse species is 16%. This shows that the major diet is

gross specics during the wel season.
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Table 4.1: plant species consumed by the Forest Buffalo in Okomu National

Park in wet seasui.

Crrnss species Fregquency  Percentage Part Eaten
Panicum mainm 10z 39 shoot and leaves
Fermiselum purpureunt B 25 Leaves

¢ wenddon rlemfuensis 18 7 Shoot and leaves
Cylomdon dactylon I8 ;2 Shoot and leaves
Sporabolous pyramidalis 16 6 Shoot und leaves
Hrowse Species

AMyrtanths arboreis 16 i1 .eaves

Crarnarviay lovnigipetalu iH 4 Leaves

Crudiar Klainei 4 3 Shoot and lcaves
Erpthrophlenn suaveolens 3 2 Leaves

Capparts thenningii 3 | Leaves

262 100




Table 4.2 shows that Panfcum maxinnen remains the major grass species
preferred by forest bulfalo while Avomopus coompressuy is the least consumed,
Ihe table also reveals that Cilondon rfemfieensis is also highly consumed around
the lukes within the Park.

The table also shows thal Ocevvecalanms spye 15 the highest consumed
hrowse species, while Elewsime imdfico 15 the least consumed. Chyperms spyr was
also highly consuined during this period of the vear. The percentage utilization as
mevenled by the table shows that the there is a clunge in diet Trom grass (o browse
species during the dry season. The percentage ulilization of grass species 15 32%
while that of browse species is 68%. From the @ble, it could be observed that
sedpes constitule the highest prelermed species during the dry scason. The table
also shows that the Mowers and pods of Quphmia pubeseeny were eaten by this
animal during this period. The table also revealed that Capyprrcts thonningii is 1he

only browse specics caten in both seasons.
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Table 4.2: Plant Species Consumed by the forest buffalo in ihe dry season in
Okomu National Park.

Cirass species F;-_r.'q weney  Pe ;'Eeulngc diet  Part caten
Paniciom maxinum 30. N 13 Leaves 3
Cyvlondon mlemfiensiy. 23 10 Shoot and leaves
Cvlondon dactvlon Y A Shoot ond leaves
Mennisetum porrinm 7 3 Leaves
Axemepus compresyius & s Shoot and leaves
Browse Species
Chricacelenmis spp 30 i3 Leaves
Cyprerney cxcmdeniig 28 |2 Shoot and leaves
Cyvperus eotudo uy 26 11 Shoot am feaves
Heybieer prbvscens 2] 9 Shoot, leaves,
Mowers/fruils
Hoxgueia angolénsiy 18 & Leaves
Clapparls thonningi 14 fi Leaves
Fragrostis siperiv |2 5 Lenves
Chloris pilosa 2 | Shoot and leaves
Erauraxtiy ciliaris i 2 Shoot and leaves
Elensine indice 2 [ Leaves
234 VY]




Figure 4.1 show the percentage wiilization of plant species consumed by the
forest BulTalo in both seasons in Okomu National Park. The Figure reveals that the
percentage ulilization of grags species was 84% in the wet season and browse
species was 16%. While in the dry scason the percentage wiilization of grass

gpecies was 32% and that of browse species was G8 %,
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Wi dry

Fig. 4.1: A Bar chart showing percentage utilization of plant species
consumed by the Forest Buffalo in Okomu National Park



Table 4.3 shows the proximate composition of the plant species éaten by the forest
bulTalo in the wet season. The table shows that the plants were highly nutritious,
Patttewn maximum which was the highest consumed grass species, have the
highest crude protein concentration (C1') while Speorebolons pyvamidalis which s
the least consumed prass specics hove the lowest protein content, The table also
shiows that the few browse species consumed during the season have higher protein
conient than prass species. The table also reveals that the grass species and browse

species are highly fibrous.
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Tuble 4.3: The proximate composition of plant species eaten by the forest

BulTalo in the wet season

Mynathis aborens

Crouerrmig Longipetala
Crudia klainet
Ervihophleum saviofensis
(appraris thonningii

(rrinss species

Ponricum maxinmum
Paniserin prirpirien
Crtondon wlemfiucnsis
O viercdon daetylon

Sporoboleus pyramidalis

b€ "CF WMOP YMEE S%hASH YeNFE

G310 1950 S0 220 4.20 48.44)
GOS0 1540 2L10 2.00 3.60 5110
6l40 16,00 1860 180 5.40 49.20
20 21 1930 200 480 a4
59.40 1540 1350  4.00 3.20 1. 50
2960 [LES 2084 |40 3.70 6204
61.20 961 1823 236 4.20 44,54
6040 676 lodd 342 .41 56.84
60.70 821 1340 235 5.40 6444
63.00 491 953 2% 3,60 6337
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Table 4.4 shows the proximate composilion ol plant species caten during
the dry season, The table shows thal the browse species have more crude protein
content than the grass species. The wble alse shows that Cleoreecalamus spp.
which is the major plant consumed by this amimal during dry season have the
highest erude protein content. The sedpes, Cyperus spp, despite having low crude
protein content is highly consumed by these animals. The table reveals that the

Eletsine fnglica which is least consumed has the least erude protein content.
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Table d.4: The proximate composition of grass species eaten by the forest

bulTulo o the dey seasun,

% DM % CF % CP "4EE %ASH YNFE

Puanicum praximm 614 1242 21.72 551 2.5] 3955
Cvlemeden mdemfiensis 59.2 634 20090 441 3.0 a8.42
{ ylanedon doactvlon 636 1056 1546 388 .76 68.25
Hunasisetinm i 61 1LI5 2331 452 242 6311
Axanopy coompressuy 0.4 J46. 1941 256 .65 62.6]

Brawse species

Cleoreocalamus spyp i3, | 186 236 34 |61 a5
Chpieris excilentuy 62.4 i2.1 2.2 34 7.4 Gl
Cuperts vl g Gl.0 214 19.6 2.5 4.8 57
fuphinia pruhescens (2.4 216 234 3. 5.4 a9
Benvipueenio angolensiy 6.5 6.5  21.3 24 5.5 12
Cagapariy thomningii 63.7 t74 201 2. 4.6 (]
Erugrostic superba 38.9 9.6 16,4 2.5 3.l ]
Choris pilosa (.5 4 195 2.9 4.2 3%
Eragraosiiy ciliaris 59.0 10,6 204 3.3 5.1 {13
Elewsine indica 6.9 o7 18,9 2.6 38 62
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Fig, 4.2 and 4.3 show the proximate composition of the faecal output of the
forest buffalo in both wet and dry seasons. The figures show that the crude protein
is higher in the dry season than wel season, It also shows that the crude fibre was
higher in the dry season than the wet season. The moisture content was lower in
the dry scason than in the wet season. However, the food consumed by the lorest
buifalo as revealed by the proximate composition of the faccal output shows that

the food is very nutriious in both seasons.



, 3%

18.9, 1%

Fig. 4.2: The proximate composition of the buffalo faeces during the wet
season in Okomu National Park
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g. 4.3: The proximate compesition of buffalo faeces during the dry season
in Okomu National Park



CHAPTER FIVE '~

5.1 Discussion

The results show that the forest buffalo feed on wide varelies of plant
specivs which include, browse and grass species. The mgjor browse species are
Clegreedalamus spe, Cyvperns redundalny, Cyperns excalentus, Sophinia pulescens,
Hosguenia angolensis, Capporis thowningil, Eragostic citaries, Eragostic superba,
Cliloris piloa, Gonania fonginetala, and Flewsine tndica, The grass species
preferved by this animal are Parsicumn moximmem, Penmisetum priprizan, Cylomdon
cerclyon, Cylodun nlemfests, and Axosopuy compores. The Pamicwm maximun 13
the most prelerred grass. species while Oeorcelalamas spp. 15 the most preferred
hrowse species,

The consumplion ol browse and prass specics confirmed (he work of
several researchers in dilTerent pans of Alrica who worked on the feeding habit of
e buffalo,  Mboszckwi (1983) reporied that at the Tamrayire in dry aréy in
Fanzania 680mm rainlall, thot 94% observation of the food caten by the fores)
bullalo were grass, 5% were shirubs and 1% of herbs.  Jarman (1981) i the
Jambezi valley observed that shrubs and trees ncreased in diet inn the wet season
bl grasses was predonunantly emen during Lhe diy season,

Vessey-Fitzperald (1984} observed that swamp loving sedpes Cypsis
ferevigatis Wgether with grass Sporebolous picaties along the edge of the alkulme
lkeManyia in e rift valley were the most important species in the dry season.

In Queen Elizabeth Park Uganda, Field (1921} observed that grass was alsu the
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predominant component of the diet bul that the prickly shrubs capporis fomentosa
was-eaten by aduls.

Stark (1999) ru};urlm{ that bultale eat grass during the wet season bul
mereases the intake of browse species during the dry season. These observations
show that buffalo are grazers but they are capable of changing their diet to wide
range of browse plants,

The result also shows that the parts eaten in the different plant species were
succulent shoots and leaves, except the Mowers and pods of Baphinia pubsences.
I'his is in line with Prins (1993} who reported that the leaves of plant are richer in
prodein content tan the stem and the dead paris,

It was observed during the period of this study thot a change in season playvs
a vital role in the diet of these animads. It was observed that perennial grasses form
the mainstay of the diet during the wet season but the percentage utilization of
pruss drop to 32% in the dry season while the browse species increased (o 68%.

It was observed during the period of this study that the [orest bulfulo is
s¢lective in their diet due 1o change ol season. Toward the end of the wel season,
this animal become selective, this may be due o low quality of plant species. Al
this period, the grasses become highly lignified, thus the quality become very low,
during the dry scason, they beecome highly selective in its diel.  Bullale not enly
change their diet but fecd on sedges and herbs 1 meet their body requirements and
the food rejected during the wet scason were utilized during the dry sepson. These
ohservations are in ling with the work of Greeway (1992) and Prins (2000} which

stated that bulfalo are selective in its diet due to changes in scason,
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The change of food due to change of season was nol o total change in that
some frass species were ulilized duning the dry season while during the wet
season, few browse species were also wilized. The percentage utilization of the
uriss species was 32% during the dry season while the percentage utilization of the
browse species was 16% during the woet season.  This observation is in line with
Lrrkson (1999 who stated thal quichk shili Trom poar Tood 1o highly gquality Tood
cine ehwse death m ruminant as tis result 1o redection in body immunaity.

During the wet scason, it appeared that the [orest bullalo will widely
distributed in three ranges which it utilizes for the selection of the preferred food
within the park due w the availability of food in this ranges but during the dry
seasort, the activities was restricted around permanent water point (lakes 90, o4
and 52) within the park, This is consistent with Skinner { 1994} who reported that o
lurest bullulo shows a seazonal movement, in the wetl seasen, they wse larpe arcas,
but in the dry season they concentrate in a permanently water area, This
vhservation is also in ogreement with Milligan ¢t ol (1986) who reported that the
utilization of forage by large muommals o Kanji lake National park reduced with
increased distance from waler poinds particularly stréams and rivers during the dry
seasons. This is also in line wilh the work ol Afolayan (1986) who reporied th
the distribution and movement of wild animals are vsually alfected by the
avoilability of water, food ond bush cover.

In the wet scason, the forest bulfalo is observed w drink water from the
nearest water point scattered within the park but with the unset ol the dry season

and the subsequent drying up of the numerous water points ol the forest lloor, the
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animals appeared 1o be more restricied 1o areas with perennial waler bodies within
the park. This contirmed with the work of Sinclair (1977) who reported that [orest
bufTale drink water twice a day and they even wade into water up to their bellies
when drinking, He further stated that during the heat of the day, this animal
maved into the shade bot semetimes bulls wallow in the mud,

The plant species utilized by the lorest bulfulo consumed are fibrous, which
s very high in cellulose.  Their ability 1o consume and utilise fibrous malerials
supgest Lthey have effective digestive system. This is in agreement Field (1941)
who reported that the [orest bullalo have the most efficient digestive system for
digesting [ihrous malerizl than any other ruminants while the leed on fresh prass
such as ocourred in [reshly bumt ares, the readily eat old grasses an effectively
digesting it.

It would appears that nutrients in some ways was used (o determined the
choice of plant species cansumed by this animal but this did not mean that they
woere wsing this nuirient as proximate selection of their lood.  During the dry
season, sedpes with Jow crude protein (CP) were highly consumed that 1those
browse species with higher crude protein, A number of parameters influence the
nutrition of the herbivores, namely, vegetation height (Whitter, 1995}, the ratio
butween the green leaves and green stem (Stobbs, 1999), and the bulk density. The
nutrients i some way determined the choice of plant speeies consumed.

There were some activities which suggest that forest buflalo graze at night
during the period of this study, there were complaims by lammers around mile 3

enclave that this animul destroved their crops ot night.  They reported that crops
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like pepper and cassava were completely eaten up. This is consistent with the

wirk of Flaris (1993) who reporied (hat the orest bullalo are active al dawn, dusk

ol during the night.
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CHAPTER SiX

.1 Conclusion

The tood and leeding habits ol the forest bulfalo was studicd extensively
tor the period of six menths, The food and leeding habits include the plunt species
cortstmied by these aninals, effeets o season on the eomsumption: of i
prieleened species and prazing habits ol these animals,

From the result it wos revenfed thal tw forest bullulo sre mainly grazers
during the wet season but changes their diet 1o browse species, wilth o lesser
dmounl of gross specics been consumed.  Pandcnn v was highly Tavoured
wriss species, while Cicacalumns sppr was the highly consumed browse specics.

I wos observed that plam species rejected during the wet season al a period
ol abundance of food resowrces were consumed during the dry season when there
wis scareity of food.  For instance, Coeocalamuy spp. which was not prefemed
chueng the wet season was haghly consumed during the dry scason.

Crrazmng aclivities peak omee during the wet scason afler which grazing
continues but light 611 dusk, but during (the dry ssason prazing activities peak wice
diily.  There waos a high percentuge utilizstion of browse species of high crude
prodein condent diring the dry season, theugh there weee exceplienal cases when
sedpes which were low ol eride protein content were highly consumed ducing this
perod. I was observed thal the fovest belTalo spends more time grazing during
the dry season than wer season as the grosses were foew and scaftered.  They

therefore spend more time o searching [Or pastures,
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6.2

Hecommendations
In order to reduce the sk of these animals being Ritled outside the park:

~ The management of Okomu National Park should open an arey within

the Park where all grass species consumned by this animal be planted as

this will restrict their movement (o the park.

The facilities in the camping site should be improved upon as this will

caable the rangers o closely monitor the movement of this animal.

The park management should build more infrastmeinres for the villages
within and immediate sumeunding of the park 5o as @ divert the

attention of people away from the resources of the park,

e park mamagement should tain the rigers and armed them with

moderm weapon 1o confront the poachers who are well orgamized.

Okamu national park s the smallest out of the eight National Parks in

the country, there is need w increase the land arca of the park, so as W

avoid over population of this animal which could cause diseases oul

break in the park.

Game viewing centees should be constructad around Lake 90 and 64

which is similar 1o tree hiuse in Lake 52 1o enable the researchers and

eeo-tourists to sigh this animal
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