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By I. Douglas-Bamilton and A.X.K. Hillman

Meru National Park, an area of B44 kmz, contains varied habitat,
including Acacia woodlands, grasslands and commiphora scrub, intersected

by permanent rivers which are fringed with riverine trees,

The Park was set aside by the Wameru pesople in 1957, to conserve
Lhelr wildlife and to bring in tourist revenue. It is distinguished by
abundant wildlife, among which elephant and rhinc are major attractions,
and by the uvnusually tolerant attitude of the Park's Wameru neighbours.

Unfortunately, in recent years, three factors have caused increasing
concern :-—

1. The expanding Wameru in the West have co=e into conflict with the
elephants, who visiting their former wet season dispersal area,
invade newly established shambas along the borders of the Park.

The damage caused to the crops has led toc worsening human
relations. A ditch dug to contain the elephants has falled to act
as an effective barrier due éﬂ lack of funds for maintenance

(P, Jenkins, pers. comm.), despite the success of this method as
employed in the Aberdare Mational Paxk.

2, To the East of the ParK, in the adjoining Conservation area and
beyond, throughoot the NFD, there has been an increase in poaching
of eiephants and rhinos, that is reported to be as heavy as anywhere
in Kenya. The poaching is organised by Somaii gangs armed with
rifles, and alephants are reported to have been virtually
eradicated through much of their former range, which used toc extend
as far as the Lorian Swamp.

In recent years the attention of the poachers has focussed on the
Park itself, and poaching has increased tenfold (Jenkins, pers.
comm. } . Along the Southern boundary, elechants are also hunted by
the Tharaka and Kanmba.

3. There has also been a build up of elephant numbers within the Park,
probably as a consequence of external harrassment, competition with

invading Somali livestock, and a run of four exceptlonally dry years.



Az a consequence, £lephant damsge to the woody vegetation has
suddenly increased, where befors, little damage was ohserved
(F. Jenkxins, pers. comm.). ZElephant disperzal has also been
curtailed in the South West, where a migration route through the

Imenti Feorest has been cut by & rapid increase in human settlement.

For these reasons the Park was selected for study as part of the

IUCH Elepnant Survey and Conservation Programme. The main research

ohjectives were

1.

To record numbers and distribution of all large animals especially
eleghants, in order to establish their status and trends.

To record the distribution and relative intensity of elephant
damage to the trees.

To record Lthe elephant age structure by aerial photographs.

It is intended that these results should orovide :

Comparative data for the IUCHN elephant survey.

Freliminary information for management.

A baseline for future studies planned by the Division of Wildlife
and Conservation.

Input for the current Wildlife Research reviow.

Comparative input for the KREMU who intend to survey the same area

although less intensively.

METHODS

Total Count

Aircraft : Cessna 185 with radar altimeter, and a Super-cub.
Pilots : I. Douglas—Hamilton and P. Jenkins.
Ohservers ¢ J.C. and A.KE.KE. Hillman and P.H. Hamilton.

Height and Speed waried according to terrain, wvegetation and
animal density.
Area : Park area, 844,34 kmz.

The ares was sub-divided into 13 blocks, as used in & previocus count

tJenkins pers,comm. ) fig. 1). Within each bleck transects were flown and

large herds were circled to enable them to be counted. Flight paths and

animal chservations were plotbed on sketch maps of the blocks,



Sample Count
Adrcraft : Cessnz 185 with radar altimeter.

Pilor : I. Douglas-Hamilton.

Ubservers : P. Jenkins (Vegetation recording), P.H. Hamilton and

J.C. Hillman (Counting).

Height : 300 ft a.g.l. maintained by reference to a radar altimeter.

Av. Speed : 96 m.p.h.

Strip width : Hillman (R) 240.5 m;y Hamiltom (L) 270.0 m;

combined 510.5 m.

Sample intensity : 10.21 per cent.

Area : 2575 kmZ.

North/South transects were flown at 5 km intervals (total length
515 km) along the National UTM Grid lines, and numbers and distribution
of all species were recorded including elephant skeletons. Large groups
were photographed so that these could be counted later, and we estimated
the proportion of recumbent trees within each 5 km sub-unit, as a
percentage.

Data was analysed for all species in an IBM computer using the
analytical programme ANPR (Dearing 197g). Population estimetes for the
Park and outside area were made separately for elephants and elephant
skeletons using Jolly (1269) method 2. All carcasses seen of eleghant
and rhino were recorded under the following categories :

1. Fresh, fliesh present.
2. ©Skin present, bare ground around c¢arcass.
3. Articulated bones, bare ground,
4. Beattered bones.
Categories 1 — 3 were considered to indicate relatively recent death

{within previous year).

Vertical Elephant Photography
Vertical photographs were taken of eleghant groups, using a hand
held Hasselblad (80 mm lens) and a Nikon (105 and S0 mm lenses) from the

Cessna 185. Back length measurements were later taken from prints and
analysed for age structure using the methed of Croze (1972), without the
'anal flap' photogrammetic corrsction which was tested and found to make

no =ignificant difference to this data,



RESULTS

Taotal Count

2 table of results of the total count is given below (table 1}.
Distribution and sizes of elephant groups within the Park are plotted
(fig. 3) and for compariscn a similar map ¢f the count of 1974 is
given (Eig. 4). Buffalo, rhinc and hippo are also plotted by group
(fig. 2).

TABLE 1
TOTAL COONT - 5 & 6 August 1976
Elephant
Block Elephant Skeleton Buffalo Rhino Eippo
1 25 0 317 Q o
2 160 2 2420 o O
3 27 8 584 9 0
£3, 522 & 104 [ 0
48 52 4 o o O
A 52 4 380 3 O
5B B8 4q 65 2 o
& 58 1 201 3 0
7 26 11 75 1 (0]
8 0 8 51 2 6]
2a 40 4 0 1 o
9B 55 5 55 0 ]
10 115 B 41 o Q
Tana River 115
TOTAL 1328 63 4810 24 115
(1974}
Mean Group Size 7.69 8.5 45.95 1.17
S.E. 10.67 +0_55 *5.77 0,08
n 173 181 104 23
Sample Count

Population estimates for all species with standard errors and
confidence limits as obtained by ANPR analysis are given in table 2.
Densicy distribution by sub—unit is plotted for major species,

(figs 5 - 12) in which an open symbol = 1 animal/km? and each closed
symbol = 1-10 animals/km?2.

The population estimate for the Park and Conservatilon Area for
elephants was 2948 1 72%., The estimate of elephant numbers within the
Park was 2122 * 103% as compared with the total count figure of 1328,



TABELE 2

L

POPOLATION ESTIMATES FOR ALL SPECIEE COUNTED IN SAMPLE COUNT

(&s analysed by ANER)

Species

Eaboon

Buffaleo

Camsl

Cattle

Donkey

Eland

Elephant
Elephant Skeleton
Grant's
Garenak
Giraffe

Fippo

Impala

Kongoni

Lesser Eudu
Dstrich

Ehinag

Rhino Skeleton
Ehoats
Warthogs
Waterbuck
hehra = Burchell
Zebra - Grewy
Mahati Huts
Thatch Huts

Fopulatiaon

Ezstimates

812
5964
1134
2203

9

127
2948

558

146

19

313

4

19
146
97
107
127
13
13731

225

479

274

58

215

1508

W

205.0
462.0
5l4.0
7910
8.4
108.0
987 .0
B83.0
I
11 .4
85,1
8.4
16.7
103.0
47.4
49 .8
49.3
11.5%
570.0
849.3
135.0
13&6.0
51.1
9l. 3
463.0

[+ 1%t H 15 T e

=14
il

e

H i+ i

95% Confidence
limits

I ge%
+16T7%
+1104%
= 77%
+]86%
=184%
£ T8%
+ F4%
=109%
=125%
= 5H8%
t1B6%
=1B4%
+151%
Tlods
= 99%
# H3%
L126%
71%
BRy
L B0%
L106%
+1B87%
£ 91%
= bh%

+ 4

Table 3 gives numbers and densities of live and dead elephants inside

and cutside the Park.

SAMELE COUNT

TABLE 3

ESTIMATES OF ELEPHANT NUMBERE AND DENEITY

(As analysed by Jolly method 2

Live Elephants

Density (E/km?)

Dead Elephants

Density {(E2/kme)}

Freshly dead Elephants Cat.l-3

Dansily

Dead : Live ratio (from sample
figures)

Freshly dead Live ratio

Inside Park

Outsice FPark

(1969)

Total Aresn

844 .34 kme 1730.66 km2 2575 km2
2122 20 2742 £70%
%, 52 0. 35 1.06
138 381 519 +33%
.16 .2z oL 20
Lo 94 158
.01 .05 OL0d
s 10 T8:140 19100
4100 20:1G0 4100



Table 4 compares the present numbers with previcus counts. Of the
freshly dead elephants s=en, only category 3 was found inside the Paxk

and categories 2 and 3 outside.

TABLE 4
MERU HNATIONAL PARE : SUMMARY OF COUNTS

Tyoe of count Elephant  Buffalo Source
September 1965 Tatal 544 1126 Goss
19569 Estimate 600 Jerking
October 1974 Total 1520 2721 Jenkins
August 1976 Total 1328 4810 IOCN Survey
Sample 2122 2103% 5964 tl67% IUCH Survey

Vertical elephant photography
Figurs 13 shows the age structure of elephants abtained using body

length measurements from photographs. The dotted lines summarise 5 year
groups of age classes to be comparable with data from other areas. The
measurements were taken from breeding herds only, solitary or bull berds
being excluded. The preportion of large bulls was 4.81 per cent of the total.

DISCUSEION
The estimates are consistent with the hypothesis that elephant numbers

have built up since 1965, when E.C. Goss counted 554 within the Park
boundaries. The apparent 12% decrease between the total count of 1974 and
1976 can probably be accounted for by differences between observers, and

may not represent a true decrease. The 1976 sample estimate of 2122 elephants
within the Park is higher than the total count made at the same time,

probably as a result of more intensive scanning by the observers of & small

strip, Than is possible in the toctal count.

At any rate, the density estimates of 1.57/km? from the total count
or 2.52/km? from the sample count, are relatiwvely high for an area with an
annual average rainfall of 15 = 20" a year. We also found thact the
elephants were concentrated within the Park, especially in the West, and
that the percentage of recumhent trees was closely corralated with elephant
density. (Figs 1, 5 and 6.)



It is likely that to some extent the elephants may have been
concentrated by the drought. The area had been exceptionally dry in the
preceding four years, and the elephant distribution recorded is typical
of the dry season. Mr. P. Jenkins tecld uws that in the rains they tend
to disperse outside the Park.

However, the distribution of dead elephants suggests that mortality,
especially within the last wvear, is higher ocutside the Park where the
ratic of dead to live elephants was 78:100, compared to only 6:100 within.
The distribution of dead and freshly dead elephants also supports the
Warden's observations that poaching continues unabated outside the Park
and threatens even those elsphants within. In 1976, up until September,
he had recorded 60 carcasses of elephant which had been poached, and
this is thouwght to be a fraction ¢f the whole.

The age structure of the elephant populations in fig. 13 shows a
low proportion of animals below the age of 5 years, when compared with
populations from Voi-Aruba in 1962 and Koito in 1966 (Laws, 1969), Lake
Manyara in 1970 (Douglas-Hamilton, 1972) and XKidepo in 1970 (Croze 1972).
It is similar to populaticns in Tsavo East in 1974 (Leuthold, 197&) but
without guite such a drastic reduction in the numbers of young animals.
It is possikle that the number of animals less than a year old is slightly
lower than the trus value due to calves hiding beneath thelr mothers, but
this would be expected Lo be a minor distortion (Croze, 1972).

2 low rate of conception or high calf mortaiity rate is therefcre
indicated, which could be related ko the years of drought prior to the
count. Carcasses of young animals disappear very quickly, which might
explain why few fresh carcasses were seen within the Park. The peak of
animsis within the 5 year class could possibly be related to good rainfall
during 1968 leading to high conception rates.

Bs a result of a combination of these factors, and a period of reduced
rainfall, the population appears to be declining. If the poachers succeed
in eradicating the elephants throughout the NFD and in the Conservation
Area, then even those within Meru Natiocnal Park may become endangersd when

there iz no other source in this part of Kenya to satisfy the demand for ivory.



Meru National Park presents a classical example of the familiar
elephant problem seen elsewhere in Africa. To the West eslephants zare
being supplanted by agriculture, in the East they compete with livestock
and are being eradicated by poachers. Within the Park they have
concentrated where they are protacted by a highly efficient and well trained
ranger force, but they are probably now causing excessive damage to the

vegebation.

The elephant population and woodland damage should be closely
menitored so that wnacceptable levels of change are not reached. Poaching
pressure needs to be relieved by extending the anti-poaching ocperations
into the Conservation area and beyond. This should in turn relisve the
elephant pressure on the Fark by allowing them to disperse. The
Conservation Area would alsc have a great tourist potential if there were
more Wildlife and less domestic stocks. I, however, all attempts at
spreading ocut the elephants fail, and if the wegetation changes continue
in an undesirahle direction, then culling the elephants should be considered
as & management optieon, but we would recommend this only when all
alternatives have failed and it can be shown, on the basis of further

research, to ke urgently and unavoidably necessary.

Relations with the Wameru in the West would probably be greatly

improved 1f the elephant ditch were properly maintained.
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APPENDIX
P. Jenkins, Warder Meru Mational Park.

A game moat of &' wide by 6" deep was constructed along the Park
boundary adjacent to the Kanjoo settlement scheme at a2 cost of
E.Shs 94,500/00, These Tunds were raised in the U.S.A. The total leangth
covered was 5,739 yards. Imitially this proved successful and has only
failed to act as a deterrent barrier owing to the fact that the former
Kenya National Parks did not allocate funds for aanual recurrent
maintenance eslements, in spite of estimates being submitted at the beginning
of sach financial year. MNo maintenance, therefore, has been carried cut to

this ditch since its construction and it has now become totally ineffective,
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SANFLE COUNT
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SANFLE COUNT
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FIG. 13
MERU NATIONAL PARK

— : Age structure of elephants - 1976
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