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Carcass characteristics and composition

The live weight and dressing out percentage of the cane rat (Table 3) exceed those
of the giant rat and the domestic rabbit (Oryetifagus cuniculus L.). Robertson-Bulluck
(1962) and Talbot ez al. (1965) suggested the use of the relationship between gross
weights, dressed carcass and visceral weights in assessing meat production of African
wildlife. It appears that the grass cutter compares fuvourably with a number of
domesticated species on these criteria,

The proximate composition of the cane rat carcass (Tiuble 8) shows that there is
less fat than on the giant rat as reported by S. 8§ Ajayi and O. O. Tewe (unpublished
data). Data obtained from Kramlich er al. (1973) also indicate that beef, raw Jamb
and pork have hizher fat contents than the cane rat, The proiein percentage exceeds
that of the giant rat and most other domestic livestock except for poultry in
which it is slightly higher. It is. however. pertinent to note that since these grass
cutters were randomly teapped und kept in captivity till they were slaughtered, their
exacl age wis not known. 1t his been established that the age of an aninal has o
considerable effect on the protein and fat contents (Pond & Maner, 1974, 1¢ is,
therefore, important 10 recognize this limitation in the present preliminary phase of
domestication
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Numbers, distribution and habitat
preference of large mammals in
Bouba Ndjida National Park, Cameroon

L. P. VAN LAVIEREN®* und ) D. ESSERYt Leole do Fuune, B.P. 271,
Garowt, Camcroon

Summary

An aerind census of the large mammal populations of the Bouba Ndjida National
Park, Cameroon was carried out, using systematic transect sampling. The purk arca
was divided into six blocks with two in the high density stratum and four in the low
density stratum. Total papulation estimates of the most abundant species have been
compared with results of previous ground counts. Accuracy and precision of the
estimates and applicability of light aircraft in these types of habitat are discussed.
The locality of all recorded animals was plotted on a 1:100 000 vegetation map for
preparation of distribution maps. Relative habitat preferences were calculated for
four major vegetation types. Results are discussed and costs evaluated.

Résumé

Un recensement adrien des populations de grands mammiféres du Parc Nationul de
Bouba Ndpda, au Cameroun, a éte réalisé par itinérures-échantillons systimatiques
La surface du PParc fut divisée en six zones dont deux comprenant des strites
densitd Seviée et quatrs & densité faible. Les estimations de L population totale des
espices les plus abonduntes sont compurdes aux risuliats des comptages terreatres
antéricurs. Lexactitude et la précision des estimations et I'usage d'un avion léger pour
ces types d'habitats sont discutés. 1 a localisation de 1ous les animaux recensés Tut
reportée sur une carte de végétaton au 1: 100000 pour I'¢laboration de cartes dv
ditribution Loy preférences relatises d'habitat furent calculées pour quatre types
principaux de végitation. Les résultats sont discutes et les codts évaluds

Introduction

The use of light aireraft in censusing Jarge ungulate populations in Last Afvica i
widespread, but in West Africa it s still rare. Animals are ditheult 1o spot from the air
during the greater part of the vear in West Africa and hght mircraft ean be used only
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“Present addiess. Zoologische Stutagammheng, Maris Wardatrasse 16, 8 Munchen 19, W
Germuny
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during the bricf period when most trees and shrubs have lost their leaves and most of
the tall grass cover hus been burned.

In Bouba Ndjida Nationa! Park in Northern Cameroon, ground counts of larger
mammal populations have been carried oul since 1974 by stafT and students of the
College of Wildlife Management, Garoua (Van Luvicren & Bosch, 1977). However,
only small areas of the park surface could be sampled from the ground.

This paper gives the results of an aerial survey of the park, the objective of which
was to evaluate the suitability of light aircraft in these types of habitat, to gather data
on animal distnbution and to determine habetat preferences

Study area

The Bouba Ndjida National Park is situated in the savanna woodland belt of Nog-
thern Cameroon between 8721 and 9°N and 14725 and 14755°E. Tt covers 2200 km* of
gently undulating tecrain between 280 and 400 m ahove sca level. A mountain ridge
along the southern boundary reaches 900 m, the two mountains inside the park reach-
ing 502 and 610 m, respectively. A general description of the ecology of the area is
given by Bosch (1976). n summary of which is given below.

Hyvdrolugy

A dense system of temporary streams (locally called “mayos’) drains the park from
the east to the west during the rainy season. All major watercourses finally combine
at the western boundary in the Mayo Godi, a tributary of the Benoue River which
drains most of Northern Cameroon. Although most streams within the park are
temporury. water is available throughout the year as most streams retain pools of
permanent water during the dry season.

Climat:

The average annual preciptation is 1200 mm, mainls fulling from My to October.
the wettest months being August and September. Consequently, the dry season Lsts
from November to April.

The mean annual temperature is 28°C, the mean maximum is 35 C and the mean
minimum 21°C. Mean monthly minimum s lowest in December (17 C) and mean
monthly maximum is highest during March and Aprit (39 C).

Mean monthly humidity is lowest in February (277,,) and highest in August (80",).
Harmattan, a nosth-casterly wind laden with dust from the Sahara, frequently occurs
from January to April

Soils

On more clesated areas, well drained, leached tropical feeruginous soils are found
Hydromorphae soily, which have a high cluy content and are poorly drained, vecur on
less elevated areas, Both soil types are acidie and rest on gneiss and granite bedrock
(Brabant, 1972: Martin & Segalen. 1966).
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Fegetation

The entire park surfuce is covered with savanna woodland in which Termiinalia
texiflora Engl., Isoberlinga doka Craib & Swpf and Monoes hestingdi Gilg. arc the
three most common species. A briel description of the four principal types is given
below:

Terminalia laxiflora wouded savanna. T. faxifiora shrubs and trees are mixed with
a variety of other small trees, generaliy not exceeding 3 m. Grrass cover consists mainly
of tall perennial Andropogoneac, which grow up to 3 m high during the rainy season
and constitute the principal forage for the majority of lacge herbivores

Isoberlinia doka woodland This type of woodland, whose physiognomy resembles
the ‘miombo’ of east-central Africy, is dominated by tall /. doka trees. 1t is found on
deep. well drained ferruginous soils, The dominant grass species is the tall perenaial
Andropogon gavanus Kunth.

Isoberlinia doka—>Monotes kerstingii woodland. In this vegetation type Monotes
keesthngii, which locally forms pure dense stands on well-drained sandy ferruginous
soils, is mixed with £, doka trees, mainly on higher areas.

Anogcissus leiocarpus fringing forest. A narrow belt of fringing forest, dominated
by Anogeissus leiocarpus (DC) Guill. & Perr. has developed on hydromorphic soils
along the principal watercourses. Being close to water, this vegetation type is inten-
sively utilized by wildlife

Larger mammals

There is a great variety of larger mammals in the park. The following specics were
considered during the aerial survey: black rhinoceros, Diceros bicornis (Linn.),
clephant, Loxodonta africane (Blumenbach), warthog, Phacochecrus aethiopicus
(Pallas), girafle, Giraffa camelopardalis (L.). giant eland, Taurotragus derbianus (Gray).
roan antelope, Hippotragus equinus (Desmarest). defassa waterbuck, Kobus ellipsi-
prymuus unctuosis (1 aurillard), Bohor reedbuck. Redunca redunca (Pallas), Bubal
hartebeest, Alcelaphus busclaphus (Pallas). korrigum, Damaliscus lunatus korrigum
(Owilby). common duiker, Sylvicapra grimmia (L.). oribi, Qurchta ourchi (Zimmer-
mitnn) and buffalo, Syacerus caffer (Sparrmann).

Mlethds

An aerial survey was carried out from May 30 to June 2, 1977, just alter the onset of
the rainy season. After the first rains, visibility from the air was very good and unimals
contrasted clearly with the light green grass cover which had just started to appear.
Due to the rains. animals were distnibuted fairly uniformly throughout the park
Only 1 : 200000 topographical map- were wvailable but no pavigational problems
were encountered as both navigator and observers were familiar wath the area. The
park was divided in two strita, a high density stratum (HDS) and a low density
srittum (1.DS), based on dati on relative abundance of amimals obtained during
presious ground counts, For practical purposes, each stratum wis divided into blocks
which could be covered in one flight (Fig. 1). Six blocks were demarcated; two in the
11DS and four in the 1.8, Block areas und sampling intensitics are given in Table 1.
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Talie 1. Aerial sample count Bouba Njida National Park: strutification, block and sample sizes

No. of Total po. of

Arca traosects Sample-area trmsects Sample size
Bk Stratum (km?) sampled thin?) possible )
1 1L.DS 616 28 6020 280 947
n LDS 250 HY 1720 120 688
m LDS 343 2 19-24 180 561
A} HDS 504 42 6280 300 1246
\) HDS 224 18 2596 140 1159
Vi LDS 241 18 2136 160 k79
Total 2200 128 206 76 - 934

Tran-ect: vue steip of 100 1 o1 both left and right side of the aircrafe
LDS: low density stratum.
HDS: high deasity stratum.

Although, for statistical reasons, random sampling wounld have been preferable.
systematic transcct sumpling was chosen to permit distribution mupping. Transects
were spaced 1-5 km apart in the HDS und 2 km apart in the LDS

A Cessna 206 Stationair six-seater aircraft was used. The census team consisted of
a pilot and a navigator in the front, two abservers sitting side by side in the second
row and an extra obscrver trainee in the rear. The aircraft was fown at 63 mph
(105 km?h) at a constant altitude of 300 ft (91 m). No radar-altimeter was available
and altitude was maintained by means of a barometric altimeter. Since the park’s
surface slopes gently from 400 m.as.l. in the east to 320 m.u.s.l. in the west over a
distance of 45 km, errors duc to deviations from the 300 ft flying height are considered
small. The altimeter was zeroed regularfy at the airstrip in the centre of the park.

A transcct width of 100 m was delineated on cach side of the aircraft by means of
streamers on the wing struts. The streamers were positioned as deseribed by Penny-
cuick & Western (1972) and stabilized during flight by funncls attached to the end
The strip width was verified by flying at 300 ft above 100 m murkers placed on the
aiesirip. Transects were flown an a north south direction with the exception of block
Vv where a south-cast north-west direction was chosen for navigational reasons
Where a transect was not flown accurately. the tinishing pomnt was marked on the
map and the transect length adjusted accordingly. Counts were made from 07-00 to
10-00 hours and from 15:30 to 17-30 hours. The weather was clear and there was al-
most no crosswind during the survey. A total of 15 hr were Novon. All animals were
counted visually, photographs were unnecessary 1o verily estimates of Jarpe heeds us
the herd sizz excecded twenty on only four vccasions.

With the exception of roan antelope. giant cland, bubal haricbeest and buttalo.
population sizes were estimated using Jollv's Ratio Mcthod (method 2) for uncaual:
sized sample units (Jolly, 1969) The use of this method with species which. as in thy
case. are not fully randomly distnbuted. results in a shght over-estimate of the
variance (Pennycuick er al.. 1977). Population estumates for rouan antelope. bubal
hartebeest, giant eland and butluly were caleulated from the mein number of herd-
per unit area (km?) and the average berd size on the assumption that herds rather
than individuals approached a random distribution,

The time at which animals were seen along the transect line was noted usiny




Table 2. Pupulistion etimates 4)7) of some Jarge maminals in tow deusity stratum (LDS) and
high density stracum (HDS), Boubu Ndyidi: Nationul Park

Populstion

Density kmy? estimaie SE.
Species Blockstratum (Rp (7
Comnor duiker 1-LDS on 238 582
1n- ., o 118 355
- .. 078 268 546
¥l . 039 214 484
IV-HDS 040 202 429
V., 1.08 242 419
Elephant -LDS 00 [ —
| 1 01 43 —
ne- . - -
vI- . — — —
IV-HDS Q0-35 176 —
Ve - - -
Girulfe 1.LDS —_ — —_
n. . - — —
-, 010 M —
Vi- L, 008 12 —_
IV-HDS o119 96 —
V- ., 12 n —
Koriigmn I-LDS — —_ —_
-, - — -
{15 B - — -
Vi- 023 53 —_
IV-HDS 03 16 —_
V- ., 008 18 _
Oribi 1-LDS 081 505 %7
M-, 1-63 w7 930
- . 2:81 964 116:8
VI- . 103 248 470
IV-HDS 242 1220 1744
Vo, 2-81 629 1205
Reedbuck 1-LDS 065 411 930
iIn- 128 R i) 01
-, (B3 590 1375
LY D 140 n 794
IV-HDS -85 932 (a76
Y- .. 281 629 1025
Rhinoceros I-LDS 002 13
- - " .. - = —
n. . - : —
Vi, — . -
IV-HDS 0-0% 40 -
Vo = = —
Warthiog 1-LDS 05 REE) 574
- ., 099 248 (ER
-, 0o 129 oA
vl- 056 135 553
V-HDS 022 [N} 49
V-, 066 (R 60
Wilerbuck 1-1.Ds 038 2
0., 108 350
- . ¢73 150
vi- 0-03 12 -
IV-HDS 081 408 -

V- - _ _
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stop-watches and converted into distance from the starting point of the transect. The
distributions of the species were then plotied on u 1:100 000 vegetation map of the
park.

Densities for each 64 km* squure were plotted for oribi, bohor reedbuck, bubal
hartebeest, roan antelope and defassa waterbuck. No density maps were made for the
other species because of the small numbers encountered on the transects. Instead, the
location of individuals or herds along the transeets have been plottzd and in the case
of elephant, giraffe, rhinoceros and giant eland, also those individuals occasionally
seen outside the transect-strip.

To evaluate habitat preference, the relative frequeney of species occurring in each
vegetation type was calculated as the density ol a specics in the type compared Lo the
total density of the species in the park. Departure from a uniform distribution was
tested by %

Results
Population estimates

Population cstimates for thirteen species for both 1.DS and HDS are given in
Tables 2 and 3. Standard errors have been caleulated for six species, 1L is possibl: 1o
verify from the densities given in Tubles 2 and 3 whether stratificution was accurite.
Strata boundaries seem correct for hartebeest, roan, reedbuck and oribi, for which
mean densities in the HDS-blocks are consistently higher than in the LDS-blocks,
except for oribi in block 111. There is no apparent need for stratification for common
duiker or warthog, which were found in more or less equal densities throughout the
park.

Table 3. Populativn estimates ( ¥) fram herd counts of bubal hartebeest, roun, giant eland and buffalo
in low deusity stratum (LDS) and high density stratum (HDS), Bouba Ndjida Nationat Park

) Mein Pop. st

Species Block/strutum Herdsikm?!  herd sice s £ SE,
Bubal 1. 1.DS 035 461 on (R |ERRY
hartebeest 1= 0-LDs 033 (AN 154 1201 3013
20 - 0-37 11038 277 1023 2470

Iv-  HDS 070 678 080 2192 2821

V. - 0-58 742 146 925 1897

BufTale I- 1.DS 0-02 8-00 — 1oz —
-, 033 1010 513 1976 —

A28 " 044 2280 10-64) 776 —_

V- HDS (1R B} 1t 676 637 —_

V. " 027 13-89 750 840 —_

Giant Elind 1 LDS — — — —_
- ua3 1800 kRt —_

1v- - 0oy 650 . BN —_

¥i- 1tDS o2 140 —_ 333 —_

V- . o004 20-00 -— 179 —_

Runn ) 1.DS 030 4:8% 1-54 922 1450
iy m- 030 691 122 1229 2170

¥l . 019 420 320 194 146 6

1v- HDS 041 pX] -9y 1052 2048

\S " 062 588 130 817 1085
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The smallest standard criors were obtained for oribi, reedbuck and common
duiker (Table 4.) Because their distribution tends to be uniform, systematic transect
sampling of these specics results in Fairly precise estimates. However, counting bias
for these smaller species in these woodlands is certainly high and our estimuates are
very nevatisely biased aceording to the data from ground counts (Table 4)

Tuble 4, Total population estinutes of some Lirge mummals of 1he Bouba Nujida National ik and
compit o between aerial and ground simple counts

Acrinl suraple counl Gronnd vounts

Species LS HDS Toud 95", C.1. Torl 98" . Cl
(", ol teealy

Buffulo 1854 1477 4331 1700-2000 —
Commuon duiker {35 434 1279 213(18) 5400 —
Elephant 56 176 232 130-300 —
Giant eland 462 512 974 — 500 1100 —
Girafie 46 2 169 — 75 150
Hattebeest Mo my 6659 CIM48019) 6YRR s 2063
Korrigang 55 184 239 - KX 200
Oribi 2134 1849 3983 A5V [1R214 [N L]
Recdbuch 1660 1561 o +484¢15) 663 + 2528
Rhinace: s 13 40 53 25 50 —
Roan 2148 1869 414 27919 435¢ - 396
Warthog 83 249 1050 +367034) 219¢ --
Waterbuok 835 408 1233 —_— 1383 —
Disteitntion

Distribution maps are shown in Figs 2-4. The highest densitics of most specics
were found in the central and central-southern parts of the park. animals becoming
oss abundant towards the periphery, particularly in the north and in the south-
weatern corner. There is a notable scarcity of buflalo, elund, waterbuck and roan in
the north, where the park boundarics form the anternational boundary with Chad
This might be explained by the presence just across the boundary, of a number of
villages. During the survev, two lemporary villages of nomadic pastorahsts and their
herds were seen within the park arca. Locally there are signs of deterioration of grass-
cover and, along watercourses, advanced stages of uccelerated erosion, which is
probably the result of tov frequent accidental burning (C Geerling. per-onal com-
munication)

Mostof the east, west and south is bounded by hunting zones which are intensisely
uscd from December till May. Hunting pressure may explain the absence of most
species from along the boundaries, pacicularly in the south-west corner. as was
sugpested by Bosch (1976). Theve v trophy hunting in the wiea adpacent to the south-
west corner of the park amd most of the waterbuck there are females, The impact of
illegal hunting is certainly most important along the park boundaries.

The most widespread specics are oribi. commaon duiker and to a lesser extent
wirthog and reedbuck. Flartebee tand roan are more concentrated in the centeal area,
whereas butlado is most abundant in the south-cast corner of the park. where vegeta
tion consists mainly of I doAa M kerstingii-savaona woodland. Most fhinoceros
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(b

Fig. 2. Dennity distributior maps of some large mammals in the Bouba Ndjida National Park
130.5.77- 2.6.77). () Oribi; (b) reedbuck: (v) waterbuck; (d) bubal-hurtebezst; () roun artelope,
Large Dlocks > 3.kne?; mediwa blocks |- 3 km?; simadl blocks < 1f/kme,
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Lig. 3. Distribution of buffalo in the Bouba Ndjida National Park (30577 26,77 Large blocks,
high density : medium blocks. medium density ; small blocks. low density

were found in the west-central park arca, in thickets on the foothills of the two
mountains in the park.

Habitat preference

Relative habitat preferences of eight species, as derived from animal distributions
plotted on a 1:100 000 vegetation map of the park, are given in Table 3.

Neither oribi nor reedbuck show a significant habitat preference, although reed-
buck seems to have a much higher preference for Anogeissus-fringing forest close 1o
water. The table sugpests a small significant preference for Terminalia laviflora
wooded savanna by common duiker, but the low percentages for the two denser
vegetation types (/soherlinia-Monotes savanna woodland and fringing forest) might
well reflect observer bias rather than habitat preference. Warthog seems to prefer
fringing forests, which is probubly explained by the fact that at the time of the survey,
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Fig. 4. Distribution of some large mammals in the Bouba Ndjida National Park: (a) giraffe (A ).
korrigum ( Q). elephant ( %); (b) rhinoceros (A ). giant eland ( ).
Vo>

Tuble 5. Relative habital preference of some larger mammals, Bouba Njdida National Park,
s ~ Significant babitat preference: n.s. = nan-signilicant habitat preference

Relative preference ()

Anogcissus  Isobertinea  Isoberlinea

T. laviflora  Ielocarpus Monotes doka
wooded fringing savanna savann

Species savinna woodland  woudland  woodland »
Buttalo 30 16 45 9 s{P < 0-001)
Common duiker 35 19 17 29 s{P < 0:05)
Harteheest 29 16 19 36 s(P < 005)
Oriti 30 17 22 N ns(P <01)
Recdbuck 30 29 17 24 ns(f <01l)
Roan 16 9 25 30 s(P < 001)
Warthog 23 38 25 E] s(P < 001)

Witerbuck 6 85 3 3 s (P < 0:001)

the clayey soils were locally covered with monocotyledons with bulbous roots, a
preferred food item that had become available after the rains had softened the soil.
Warthog seems to avoid /. doka-woodland to a certain degree. As expected, waterbuck
was found predominantly in the fringing lorest, close to the principal streams. No
waterbuck was seen more than 2-5 km away from major watercourses.

Hartebeest shows a significant preference for /. doka-woodland and tends to avoid
the fringing forest.

Roan antelope, being more of a browser than hartebeest in this region (C. Geerling,
personal communication) shows a preference for 7erminalia laxiflora wooded savanna
and, to a lesser extent, for /. doka-savanna woodland. Roan scems to avoid the
fringing forest even more than hartebeest.

Buffalo have a clear preference for Isoberlinia-Monotes-savanna woodland and,



simular (tall perennials) and constitute excellent grazing tor thi- speaies s not clear
why they seem to wond 1 doka-woodlind

Discussion
Comparison of aerial and ground sample counts

Annual ground sample counts ol the park have heen carried out since 1974 (Vun
1 avieren & Bosch. 1977). The resalts of these counts are compared with the present
data in Table 4.

There is no evidence that animal numbers have changed significantly during the
last 3 vears.

There is a great discrepancy between the acrial and ground estimates for the
smaller species the difference being pronounced tor onbi, common duiker and
warthog, Estimates for these speaies obtained from acnial counts are subject to
negative counting bias: the table supgests that only 34", 29" and 30", of orib.
common duiker and warthog, respectively. were seen from the air as compared to
ground counts. One could alternatively assume an equally important positive bias in
the estimates derived from ground counts. but this is unlikely since the four different
ground census methods which were simultancously carried out (King's census method,
road-strip counts, ‘mean-visibility’-method and sample drive counts) did not give
significantly different estimates (Van Lavieren, 1979). The diference is less pro-
nounced for reedbuck, although our estimates seem negatively biased. It i sur-
gested that aerial sample counts for the above mentioned species in these types of
habitats are not to be recommended. The validity of thi. conclusion for warthog is
doubtful, as census results for this species are always subject to unknown counting
errors. Thus. depending on weather and time of the day, 2 varying number of indivi-
duals hiding under thick cover or in burrows will be missed during the census.

The results for the Jarger antelopes agree much more closely : there is no significant
dilference for hariebeest and roan (£ > 0-05). For most other species lisied in the
table, the estimates are in good agreement. However, more than twice as muny
buffalo were estimated from the air but neither acrial nor ground sample counts are
suitable to estimate numbers of highly gregzarious animals like buffalo and eland

Acrial transect sample counts arc recommended for larger herbivores. buffaly and
clund excepted. For the-e species, total counts or sumple counts e more approprite
(Norton-Griffiths, 1975, Van | avieren, 1976)

Cost

Na data exist on costs o acrial surveys in West African Nationa) Parks or other
wildlife reserves. Conts often mie the limiting factor for low -budper Wildlire Depunit:
ments in most West African countries. An estimate of the costs of this survey wan
mide, including only the actual lying time and transport of fuel. The aircraft was hired
from the capital, some 800 km from the survey area Pilot salacy and fuel costs were
included in the hourly rent of the areraft (23 000 franes CEAL about US 893). but
no further personnel costs were eonsidered. Total costs amount to 484 300 francs
CFA (— US $1953). which 1s less than US £1.00 per km*. Of this 27" arc costs of
positioning flights, 57 are costs of the actual count and 16", of the total were costs
of fuel transport

We thank Messes J. Ngog Nje and M. Faluna for their assistance 1 this survey. The
arreraft was piloted by Mr S Patterson and the success of the survey 1s largely credited
to hiy conscientious flying.

We are grateful to African Wildlile leadership Foundation and the Garman
Ageney for Technical Cooperation, who finunced this exervise,
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