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AT}S'TRAC'I'
'flre strrdl, on the population estimate of the l'orest buffalo (Synceru,scaffernanu.s) wascarried or-rt

to proviclc a ['raselinc data lbr in-sittr conservation o1'the species in and arounc] Okomu National
I'ark (ONI').lrillccn (15) transccts ol'4.Olinr each wcrc ranclonrly sclcctccl lionr 25 transccts in thc
lbur rangcs ot'ONl) [br clata collcction on 17'l'.luly (1" ccnsusj ancl 27'l'scptcnrber (2"'l census),
2012. Population paramcters estimatcd were hcrd clcnsity, hcrcl size ancl total population size.
Data generated were ar-ralyzed with density equation, chi-sqr-rare (,rt) (p : 0.05) and standard error
(SE) of the rnean.A total population size of 60.81 i. 0.61 indiviclr"rals was estimated lrorn the
survey rvhile the average hercl clcnsity of the species was 0.09 + 0.01 hercls / krrr2 with a total of
l9.08.t 2.l2 herds in the parl<. ThoughArakltuan (0.12+0.02 hercl / km2) and Ignowan (0.12 *
0.01 hcrcl / l<rn2) r'ccorclccl thc highcst hercl clcnsitl,'. the rangcs clicl not dil'Ibr signiticantly
(p>0 05) in lrelcl clcnsitr.Avcrase herd size o1'3.19 -L 0.29 inclivicluals / herd r'vas also rccorclcc]

lbr the species. 1-he ranges clicl not diller siqnillcantly (p<0.051 in herd size, though Babui
rccordccl thc highcst hercl siz-c ol'4.00 + 0.00 inclivicluals / hcrclrvhilelguowan, .lulius Crcek and
Araklruan rccorclccl 3.2-5 + 0.53.3.2,5 + 0.53 ancl 2.25 * 0.18 individuals / herd respectively.
litrrthcr stutlics arc rrcerlccl to cstirlate nrore paranreters lilic honre range. sex ratio arrcl othcr
ecological reclLrirenrertts ol'lbrest bLrl'lirlo in thc etrea ol'study.

Ke1' rvords: Population estirnate', herd density, l-rerd size, forest buf.falo, Okomu National Park.

INTITODUCTTON
'l'he lbrcst br"rf'falo, sometimes called the dwarf
lrrrffalo (Sync'eruscaf/brnanusBoddaert, I 785) is
the smallest and the only subspecies of the
Afl'icarr buflalo (Syncerusca//br) tliat inhabits
the rainlbrests of Westcrn ancl Central Aliica
(Korte, 2008a; Melleti, 2011). The At}ican
bufl'alo being the only extant nrcmber of the
genLrs $.'riccrrr.r(Wilson and ltccclcr, 2005) is
o1' Lcctst Ooncern (LC) status accorcling to

IUCN (201 0) and also one of the least
understood of the large, African, forest
mammals (Melletti, 2011). According to East
(1999). the total population of African buffalo
based on subspecies is as follows:
Sy n c c r u s c u // b r b r u c' hyccro.r( S uclan buffalo)
27 .000 : 51, n c a r us c ct/.fe r u e q u i n9c t r a I i s (Centr al
Aliican bulfalo) 133,000;
,\1, n c' a r t t.s' t' u l./ c r c' u / / a r (C a pe buf f a l o ) - 6 7 0, 00 0

and Syncertrsc'cr/.fbrnunus (fbrest buffalo)
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60.000. The protected areas, especially of
Wcst Africa, harbor about 75o/o of the forest
bullalo rvhere they are threatened by habitat
loss and huntirrg pressure (IUCN, 2010; East,
1999; and Kingdon, 1997). Surprisingly
holvevcr. littlc is knowrr about the popLrlation

' characteristics and habitat requiremeuts of
fbrest buflalo, like rlost endangered species,

o lbuncl ir-r protected ar-rd unprotectecl areas of
the raintbrest zone of Nigeria (Botkin and
keller, 1997).

Most national parks and game reserves
in Nigeria have little or no records of animal
popLrlation abundance and distribution.
Though the lbrest buffalo is of great
conscn,ation irlportance. it is noter,vorthy that
its populiition has not been clocumented in arry
rainlbrest protected area ir.r Nigcria inclLrding
Okontr"r National Parl<. 'fhc l'cw worl<s ancl
reports on irt-,sittr conservation 'nvith entphasis
on populalion status o1'some wildlilt species
other than the forest bu I'flalo
(^\'l,ncr'r'rr,rc'u/ft,rnutttr:) it't Oltotnu National
l)arli inclurle A.jayi,et al.(20 I I ). Akinsorotan,et
al.(201 I ). Anadu ancl Oates (1982).
Knor.vledge o1'abundance ol' lorest buflalo is
necessary il' eI'f ective conserl,ation of the
subspecie's is required. This research.
therelbre,'uvas conductedto provide baseline
in(brrnatiorr vitallbr el ctive conservation of
tlrc lorcst Irtrl'lirlo irr tlrc arca ol'study.

MATERIALS AND METHODS
'l-hc stucly rvas carriccl out in Oltonru National
Parli. The protected area lies 45knr west o1'
Benirr Cityand is in Ovia South-Wesl Local
Govcrnnrent Area o1'Edo state. Nigeria. The
parli is apltroximately 21?l<nt2in size ancl lies
bctrvccn longitude 5" ancl 5'30'llast ancl
between latitucle 6' and 6' l0'North (Birdlile
Intemational, 2013). Ir is bounded in the West
by Okontu River, in the North and East by
Oltonru Oil I'}alnr Ilstates and in thc South by
Ohorrru-Mile 3 Roacl. Thc parl< was originally
a rvildlil'e sanctuary establisltecl b1, the lbrmer
Ilcnclcl State Governr.r.rcr.rt through Lcgal
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Notice Number 198 of 1986. The Federal
Government o1' Nigeria took over its
management and upgraded it to the status o1 a
national park in 1999 through the
promulgation of Decree 46 of 1999. It derives
its name Ii'orn Il.iver Okomu which flows
southwest to.ioin the Osse River.

The clirnate and vegetation of the
study area are typical of a humid lowland
tropical rainforest ecosystem (Orhierre, 1992)
with meatl annual rainfall of between
2,100mm and 2,500rlm.which falls highest in
.lune, .luly. Septentber and October
(Akinsorotan,et al., 201 1 ; Ikhr-roria, 1 993). The
driest periodis .lanuary - March while the
mean monthly teniperature is 30.2.C. Relative
hr-rmidity is about 65%o during the afternoons
arrd throughor-rt the year. The soils of the area
are furrallitic ancl contposecl of quarlzite and
kaolin ll'ont tertiary secondary sedimentary
rocks(lkhuoria, 1993). Despite heavy logging
operations by the Ah'ican Tirnber and
[)lywoocl ('onr1"rirrr1, (A'l' & Ir) in thc Arcil
between the I 920s ancl 1980s. the area still
remair.rs one o1' the least disturbed
representatives o1' the rainforest ecosystem
west of the River Niger (Ejidike and Okosodo"
2007). The area contains a unique assemblage
of plants, some of which are endemic to the
study area. Typical trees species in the study
i.rrca irrclrrclc A,;toniuboorrtti, A./zalictufricana,
L'c i bupc ntttnclru, 'l't'iploch itonscleroxylon,
Ternti nu I i u s uperb uand N u u c I e ad i der ichii.

Fauna slrcoics accurding to Anadu ancl
Oates (1982), Akinsorotan,er al. (2011) and
Ajayi,et al.(201 1 )
i ncI trdeC'er c o c e b u s I orq IrrrlIr,s(Red-
capped rrran ga bcy ). C'c r c t t p i I h e u r,r e ry t h r o g ct.t I c t.
(White-throatcd
mo nkey ). C e r c o p i I h e c u,; n i c t i t a n s,(P utty-no sccl
nronkey),C e r c opi I he cu s mona(Mona ntonkey).
Cephalophu,t specles
(dtr ikers), 0,t t c o I a e mu s t e t r a,s p i s (dwarf
crocodiles) ancl endemic butterflies, especially
the large
(C y m o t h o c lry p a t h ao ko nt u).

Iurid glider



Iidct, l).1. and Odunlarni, S.S.

Method of data collcction
The line transect sampling as described by
.layaraman (1999) was Llsed to obtain estimate
ol' bullalo abunclancc in the arca o1' str-rdy.

Irilicen (15) transects were randomly selected
ll'tinr u total o['twenty-livc (25) transects in the
lbur range s of Okornu National Parl< as

lbllorvs: lguowan (3), Llabui (3). .lulius Crecl<
(3) and Artrkhuan (6).

'I'ransect lerrgths of 4.0km and widths
ol' 0.02knr were systernatically spaced at

approxinrately 1.0lcm fi'om each other,
Distanccs along transccts rvcrc marl<ccl with
llagging tapes at ir-rtervals of 0.5km for easy
iclentillcation of animal locations on transect.
Each transect r.vas covered by an observer and
the census rvas clone sirnultaneously in all the
ll lieen transects to avoid the incidence of
doublc location. To obtain estin-rate of
l.ropLrlation pararneters, censLls was conducted
on I 7'l' .luly 2012 ( 1" census) and 27tt'
Scptcnrber. 2012 (2u't census).

According to Jayaraman (1999). line
transect n.rethod has the l'ollowing general
setting ancl assur.r.rptions:i1- onc has an area o1'

knowrr borrnclaries ancl size (A) and the aim is
to estiurale the abunclance ol- a particular
r.vildlif c slrccics populaticin in tlre area the use

o1'line transect sampling requires that at least
one line ol' travel be establishecl in the area.
'lhe nunrbcr of dctected aninrals (.ri) is notecl
along rvith tlie pcrpenclicular clistances (x)
ll'orn thc line to 1hc objcct (animal).
Othcni,ise. thc sighting c'listance r'; and
sighting angle A1arc recorded liom
lvhich -yr citn be arrivecl at using the
lbrnrtrla,r = r' sin(0) . Lel n bc thc santple sizc.
The correspondir-rg sanrple of potcntial data is
indexed by'(,r', r',. 0,.i: 7,...,n). A graphical
representation of line transect sampling is
slrorrrr in Figtrre L

.T{- ;-1,
| ,'*10 I t(rllrr\, 
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Fig. I: Pictorial representation of line
transect sampling. Source: Jayaraman
(leee)

Data analysis
Results obtained were used to estimate the
density of the species. Estirnate of density was
cor-nputed r.rsing tl-re density equation
according to .layaraman ( I 999):

l- , " l-o'5
D -l zoti r. Il/-/.jl

t i=rn -l

Where D : clensity of species. L : transect
length (knr). x : perpendicular distance (km)
and n : nlrr.nber of observations.

The rclativc stanclard crror or coefficient of
variatior.r (CV) o1'the clensity estintate is given
by thc ccpration

CV( D\: I 00- /- + -V" 2n

Chi-square analysis f) anci standarcl error
(SE) of the mean were used to compare data
generated 1r'onr the four ranges ol'the park.

RESULTS
The density estir-r-rate parameters from the
various ranges ol'Okonrrl National Park in the
llrst census are shown in -fable 

1. A total of 23
(see I'igures o['rangc total in parentheses)
bul'lirlos lvcrc sightccl in cight obscrvalions
llrrnr thc l5 tnrnsccts in thc Ilrst ccnsr.rs.In thc
second ccnsus. a total of 20 buffalos were
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sighted in eight observations (Table 2).As
showrr in 'lable 3. average herd clensity lrom
the tvvo censlrses according to ranges were
Iguor,van (0.12 + 0.01 herd / krn2). Babui (0.08
+ 0.01 herd / km2;, Julir"rs Creek (0.04 + 0.01
herd / km2; and Arakhuan (0.12 + 0.02 herd /
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krn2;. The average for the entire park was 0.09
+ 0.01 hercl / km2 with a total of 19.08 +2.12
herds There is no significant difference among
the ranges and between the two censuses
(p<0.05) in relation to herd density of buffalo.

'l'ablc l: Dcnsity cstimttc p:rramcters of forest buffalo (SJ,nceruscoffernonus) in Okomu
Nationnl Pzrrh (first ccnsus)
l{lngc 'I'r:rnscctno. Sighting

:rngle
Pcrpcndicular Herd density
distancc (km) (number of

herds / kmz)

Sighting
clistancc
(km)

Iguowan

Babui

.lLrlius Crecli

Aral<huarr l0

66" 0.8100

0.5316

0.5783

0.8739

0.9707

0.7830

0.7298

0.7s (s)

0.52

0.-s 5

0.84 (4)

0.90

0.78

0.69

0. 10

0.06

0.04

0.09

l2a

r2b

l3

14

15

79"

72"

69"

95"

7lu

(3)

(4)

/+8

9

ti

(rl

(2)

(4)

J 5" 0.6004 0.s8 ( 1)

Irigures in parentheses : number of irrdividuals sighted per observation.
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Tablc 2: Density cstimntc paramcters of forest buffalo (S),ncaruscaffernanus) inOkomu
National l)arl< (sccond ccnsus
Range Transect no. Sighting Sighting Perpendicular Herd

distance (km) (number
k*r)

density
of herds /angle distance

(km)

69"

65"
o

Iguor,van

Babui

.lulius Creek

Arakhr-ran

la

1b

2

.J

4

_5

6

7

8

9

t0

t1

72"

79"

70"

0.5570

0.5407

0.3470

0.9201

0.8457

0.7428

0.5751

0.6301

0.s0s0

0.ss (2)

0.4e (3)

0.33 (4)

0.e0 (1)

0.6(r ( 1 )

0.74 (1)

0.5s (4)

0..sti ( I )

0.4e (3)

0.13

0. t0

0.04

0.14

12

l3a

13t)

l4

l5

95"

-a()/)

67"

76"

lf igttl'cs itt pitrcntltcscs : nLrurbcr ol'inclivicluals sighted per obscrval.ior-r

Table 3: llerd densi8 of forest buffalo in Okomu National park
Ran
Iguowan
Babui
.lulius Creek

_4t:rltrpn ___

*HD

0.10 (0.10)
0.06 (0.07)
0.04 (0.03)
0.0e (0. r 0)

HDz
0.13 (0.13)
0. 10 (0,0e)
0.04 (0.0s)
0.14 (0. I 3)

Avcrase HD
0.12 + 0.01
0.08 + 0.01
0.04 + 0.00
0.1 2 + 0.02

I ID Park averase 0.09 +0.01
*l-lD: herO a park): (19.08*

t-Figures in parerrtheses are chi-square (7'r) expectecl uilr.s. X2,^t:0.0096. X2nt,:7.82 at 3 clf
2.12) herds
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The average hercl sizes lor thc lbr-rr ri.lnges are

as lbllows: Iguowan (3.25 * 0.53), Babui (4.00
:L 0.00),.luliLrs Crccli (3.25 + 0,53) and

AralihLran 12.25 + 0.18) inclivicluals per hercl

('fablc'4). Iror the entire park. tlte average hercl
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sizc was 3.19 ,t. 0.29 inclivicluals pcr hcrcl

while thc total popLrlation size rvas 60.87 +
0.6lindividuals.l-hc rangcs and tlvo censuses

clicl not clil't'cr signilicantly (p<0.05) in rclation
to hcrcl stz.e ol br-rllalo.

Table 4: Herd size (IIS) (number of individuals / herd) of forcst buffalo in Ol<omu Nntional
o I'arl<

Ilangc HSr HSz (Average HS) * SE

lgtrclwarr

Rabui

.lulius Creeli

Aral<huau

4.00 (3.70)

4.00 (4.ss)

4.00 (3.70)

2.s0 (2.s6)

2.s0 (2,80)

4.00 (3.4s)

2.s0 (2.80)

2.00 (r.e4)

3.25 * 0.53

4.00 r 0.00

3.25 * 0.53

2.25 + 0.18

IIS l)arli Avcrage 3.19 +0.29

-['otal nLrrnbr:rofinclivicluals:llSl)arkAverageX IlDParktotal (Table3)= (60.87*0,61)individuals
lrigrrrcs in parcnthcscs arc chi-srltrarc (X') expectccl values.,Xl..l :0,2(r./2r,,r, :7.82 at 3 df.

DISCUSSION Dzanga-Ndoki National Park in Central
'l'his study shows that tlierc were about 60.87 African Reptrblic and Lope National Park in
,l 0.61 lblcst bLrl'lirlos in Okonru National Park Gabon respcctivr:ly. I(ingclou (1997) givcs thc
at the time o1'census.The str-rdy also reveals maximum groLrp size for forest buffalo as 12,

that the average herd density o1'forest buffalo composed of related lemales and their
in Okonru National Park was 0.09 + 0.01 ol'fspring with attendant males. According to
hercls i krrr2 1i.e. between 0.08 and 0.10 herds / Nowak (1991), I'orest buflalo are found in
knr2). This translates to 19.08 + 2.12 herds. smaller hercls lhan their savanna relatives,
taken the area ol thc' park into cognizance. r.rsually rvith 8-20 related individuals.Chi-
-t-hough thele is no significant difl'erense square (X2) statistical analysis showed that tlie
(p<0.05)bet\veen the ranges and betrveen the ranges dicl not difler significantly (p<0.05) in
two censuscs, herci dcnsity (in clecrcasing herd sizc. though BabLri Ilange recorded the
orclcr) accorcling to ranges are Arakhuan (0.12 highest hcrtl sizc o1'4.00 + 0.00 individuals /
+ 0.02 hercl / km2), lguowan (0.12 + 0.01 hercl hercl. Estinrates ol'3.25 t 0.53,3.25 + 0.53 and
/ knr2). Babr,ri (0.08 + 0.01 herd / km2) ancl 2.25 + 0.18 individuals / hercJ were recorded
.lulius Clreelt (0.04 .t 0.01 hercl / hnr2). lor Iguowan. .lulius Crcek ancl Arakhuan

'['hc average hercl size of 3.19 + 0.29 Ranges respeotively.
indivicluals/hcrd rccordccl lbr this survey is Irronr thc c'lata obtainecl, tl-re popr.rlation
lower than that of Norvak (1991) but slightly density o1'lbrest buflalo in Okomu National
falls within the range of 3 -. 25 individuals / Park is low. Though the park is presently
herd recorded fbr forest butfalo by Melletti,et recovering from anthropogenic pressures

al. (2007a; 2007b) and Korte (2008b) in (which were very common in the area before
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the establishment of the protected area) arising
Ihlnr larrcl cltcroachntcltt lbr lhnling, poaching
activities. lllegal togging and collectior-r ol'
non-timber lbrest products wliich may be
resporrsible for the low density, it is worthy to
note that tlte area is still a biodiversity hotspot
as declared by the International Union for
Conservation of Nature and Nattrral Resources
(rucN).

1'hough population estimate of the
species is low, the data generated from this
study may be insufficient tomake a final
conclusion on population estir-nate of forest
buffalo in Okomr-r National Park. A pntdent
approach to lbrest bullalo conservation in the
arca should involve continual scientific
research programs as these will clarily callses
ol' decline and also identi{y the ecological
requirements of the species that will
encourage survival. IrurLher stuclics are neeclecl
to crstirtrutc Ironrc rangc. scx rltio nncl othcr.
ecological indices o1'fbrest buf lalo in Okomrl
Nrtiorral Parl<.
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