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IMNTRONOCT TN

The purpose of the IUCH Elephant Rhine and Wildlife Survey was
primarily to detect changes in the elephant and rhino populations
since the systematie counts made by FACG in 1973, whilch have heen
published by Caughley and Goddard (1975} fer the elephant, and
whkose results also appear in the FAO document (Hayler, Caughley,
Abal, and Liberg, 18973).

The Luangwa Valley, with its winding river that passes through ne
less than four HWational Parks, is among the last true strongholds

of the elophant and rhine. It was slso inportant to the TUCK Tlepbant & Rhino

lrograumes to chtain comparative éata in order to couplete an over-
view of the continental status of the two species.

We were invited by the Zambian Government to conduct an aerial survey,
using the technigues developed in recent years in Fast africa. It
was planned that ithe survey should be financed by the sponsors of

the IUCK Elcphant Programme, namely Lhe World wWildlifco Fund and the
Kew York Zoological Sogiety and that the Zambian Wildlife Saciety
would arrange for petrsl, food and leduying for the crew.

Aithough we understand that other surveys have been made since 1973
=z0 count, we have not had accecs to the raw data and are unable to
make comparisons. {Barlass,1979).

METHODS

The ¢onesus Pone chosen measured exactly 20,000 syuare Kilometres, as
indicated on the Base Map on page 2. It covered Luangwa North and
South Mational Farks, the Munyamadzi Corridor, and Lhe Luambe and
Mscfu National Parks. It was sampled by flying ecast-west parallel
trarsects, ten kilometres apart, which collected data on numbers, &is-
tribution and habitat conditions simultaneocusly. The methods used
were virtuwally identicail to other counts of the IUCN Elephant Survey
and Conservation Programme, and followed those developed at the Scren-
geti Research Institute {Norten-Griffiths, 1975).

Transects were flown at 300 feet above ground level and two rear scat
observers scanned a strip of ground demarcated by rigid markers attached
to the wing struts on sither side of the alrcraft. Tho two strips
amounted to 263 metres giving a sampling intensity of slightly less .
than 3%,

Height was requlated by the pilot using a radar altimeter which was
independently monitored by the front seat ohserver, Hillman.,

all animals scen within the strips were counted and the results were
dictated into tape-recorders so that the cbservers did not bhave to take
their eyes off the ground. The narrowness of the strips wag chosen Lo
make it easier to see animals in thick vegetation and to compensate far
the observers' initial inmexperience.

th hingh intensity sample count was mada of the Nesefy Naticnal Park)
[Page 421,
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Elephant carcasses and skeletons were recorded as an indicaticon
of recent mortaliity.

large groups, which could not easily be counted by eye were photo-
graphed. This was necessary for buffals, but net for elephant,
which in lLuangwa have small group sizes.

Ecelogical data on habitats were also reccrded by the front-seat
abkserver, who took photographs periodically =o that & complete
phetographic library was built up of cvery major habitat type. All
data were recorded so that observaticns could he related to the grid
sgquares in which they occourred.

Actual =strip widths were calibrated by flying about thirty times
over markers laid out on the runway at Lukuzye and taking the average
strip width actually seen by the cbservers during flight.

The aerial nhservations were transcribed, in the field, frowm the tape
recorders on to data sheets, and from these woere summarized, by grid
squares to give distrikutions on the Rasc Map, and by transects to
five sample units for estimaticns of species populations.

FPreliminary analysis was completed, before ending the exercise, for
elephants and rhinos, so that the Department and the Wildlife Society
should know the estimates without delay. The analysis was made with
the aid of a portable, pattery operated, programmahlc Hewlltt Packard
27 calculator.

Estimates of large herds were corrected at a later stage, against
photographs, and final adjustments were made to the total numbers.

BIAS

Observer hias i=s generally recognized as the largest source of error
in aerial censuses, usually leading to an underestimates. Ohscrver
experience is widely held to be an important factor,

We attempted to minimize cbserver biss by selecting a parrow strip width
of about 100 metres per observer, which did not impose much difficulty

in terms of area to be scanned. {One observer, Holt, had considerablce
Previcus experience with the Serengetl Monitoring Flights, and the other,
Ansell, is employed in & capacity in which he is expected to s=pot animals
a8 a gulde to tourists and has a great decal of practice in doing so.
Anzell was calibrated against Holt and we found ne significant difference.

Belt nimself was calibrated against a number of experienced East Afriecan
observers at the Seecond International Workshop on Berial Survey Methods
held in Nairobi shortly after the Luangwa count. His performance was
measured on a controlled transect where chbservers were asked to count

a number of cbjects placed on the ground of known quantity. The most
cryptic of the models were black polythene sheets, far harder to EBce
than elephants. Holt counted 85% of these difficult black ohijects, but



(iv)

LUANGYA  VALLEY CENSUS ZNNE (20,000 km2)

DRY SEASON OCTOBER 1976

Population Density Standard Confidence

cstimate Heos/Fin 2 eryor Fimits 95%
Baboon 2,640 0,132 1200 2470
buffalo 26,900 1,350 TR0 FED00
. Bushbuck 64 o.007 47 50
Bushpig 104 0.005 75 154
Crocodile 832 Q.042 386 794
Eland 2,220 o111 1410 2910
Elephant 35,300 1.770 4260 2770
Flcphant
skeleton 5,720 0. 286 662 136D
Giraffe is 0,002 3 72
Greater XKuduo 486 O.024 237 4859
Hartebeesste 1,140 o.057 395 Bl4g
Hippo 13,300 0.660 2120 4370
Hyaena 135 0,007 a5 1a
Impala 29,500 1.470 Lozn ™ 1030
Lion £9 0. 003 [ #1s 73
Puku 8,640 0.432 1830 780
Ehing B&7 0,043 250 ElS
Roan 312 0.OLE 270 557
Small ungulate 1?3 " Q.00B 70 144
Warthog 4,510 0. 225 riki 1500
. wWaterbuck 9,600 0.484 2140 4410
Wildebeeste 11,100 0. 557 34490 7190
Zebra 15,300 Q.763 Z2BED 5870

Table 1: Uncorrected Population Estimates
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on two sets of white objects combined he scored 99%. Overail he
scored 1-3% above the average observer in these trials, and rated
almont exactly couwparable to one of the most rxperianced East African
obhservers, C. Hillman, wheo noymally uses a sinilar method of strip
sample cocunting. The results of these trials will he published in
the proceedings of the Workshop. .

From these empirical tests of obhserver performance we assume that
any diflferences between our results and those of previcus counts in
Luangwa do not result from defictencies, or lack of expericnce on
the part of our chservers.

In presenting reszults we have not corrected for bias, since the main
purpose aof our survey Is to elicit the trepd in eclephant numbers since
Caughley and Goddard's count, whe thenselwves presented uncorracted
results.

The count was made in good visibility conditions at the end of the
dry season from ?nd - Sth October, hefore most of the trees had come
inte leaf,

RESULTS

Estimates for whole Census Zone (20,000 kml}

Population estimates for all large mammal species are summarized in
Table 1, Elephants were estimated at 35,300 at a density of 1.7/km2-
The standard error was 4260, which gave 95% confidence limits of

£770. In other words there was & 95% chance that the true numbers of
elephants within the Census Zone lay between 26,530 and 44,070, It is
plain that the elephant dominates the large mammal biowass.

Ehinc at 867 are certalnly underestimated, as will be discusscd.

Impala and buffalo are the second post numcrous species, at densjities
of 1.47 and 1.35/ko? respectively.

Hippepotamus at 13,300 animals, encountered only in rivers or on their
banks, were wvery abundant. The count was not designed for hippo and

the estimate must be Ffar too low, Olivier and Laurde {1974) in their
Mara hippo study, estimated that aerial counts should be increased by

a factor of 2.65 which suggests the order of correction factor necessary
for these Luangwa results. The hippo pepulation of Luangwa 1s therefore
2 major one in Afriea and must be a dominant factor in the ecology of the
Park, especially in its impart on plant communities near the rivers.

The smaller and wore cryptic animals are subject to a greater umncdler-
estimate. However, the data has been collected in a standardized manner
and ran ke manipulated by any researcher acceording to their own preferred
correction factors.

The estimates for highly cryptic species, like bushbuck, bushpig, hyaena
and lion, or rare species like giraffe, are not intended to be taken
seriously.
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*Tanle 2 - LIANGWR VALLEY Elephant Estimates for three sub-sanples -
comparisen of 1979 resvlts with 1973 Census

{Caughley & Goddard, 1975}

o

1973 1979
Area Area Ele. Ele. 5. Elc. Ele. S,
Hame ¥ml Total Density Error Total Dansity Error
North 1,460 17,700 . a7 2,750 7,60 1.65% 1520
Luangwa HP :
Corridor 2,400 6,700 2,79 1,430 3,250 1,39 455
Scuth 5,420 11,600 3,35 2,650 22, BOG >4z 3,5
Luangwa MP
TOTAL 16,280 G, 000 3.44 33,510 2.06
NLNP Corridor SLHPE Total
Percent decline 1973-19%74 hE% 50% 6% 40
Cecline in Nos, 1973-13790 1o, 340 3,350 8,800 22,400
'Tablq_g — LUANGWA VALLEY Live and Dead Flephants seen within transects
in three suk-somples
Recent Dead "014" Bead
Area LIVE h—
Hame 1 2 3 | c ﬂ
Nerth 206 o 2 22 2 {
Luangwa HP gB% 1% 1%, 1w
Corridor 112 1 3 33 p 9 é
T4% 1l 2% 22% ls
South 546 3 4 &8 7 ?‘?.
Luanhgqwa NWF B7% 4.5% 0.5% 11% 1z
TCTAL 863 4 g 123 11
85% G.5% 1% 12-5% 1%

Carcass Categories:

1. FRESH - Bkin and flesh present, body rounded and may have vultuwre droopings.
Z. ROT PATCH - Decomposition fluids staip soil ard skin may be present or absent.
3. NO ROT PATCR - Vegetation growth around skeleton skin may still be present.

4. OLD BOMES - Bones grey in colour with cracks and chips.

¥ See alco map diagram of carcass ratios on Page 27




Elephant Trends

For the purpose of rewvealing trends in the elephant population we
recaloulated elephant population estimates for those portions of

our transects which fell within exactly the same boundaries used by
Caughley & Goddard (1975h), that is for the North and Bouth Luangwa
Hational Parks and the Munyamadzi Corridor. Our results are presented
in comparison with theirs in Table 2.

It would appear that in all three areas there has been a substantial
decline in elephant numbers. With a combined populatlion estimate
today of 33,510, it would appear that there are 22,400 elephants fewer
than were estimated in 19713,

Ve have discussed vnder Methods why we do not believe that this dren
can be attributed to any deficicnoy in our obsocrvers.

The hypothesis that the drop might be cauzed by sampling error is also
untenable, in view of the massive differcncoe in pumbers and the con-
sistency with which the deciine is replicated in therthyee sub-zamplos.

We conclude that the calculated overall decline of 40% between 1973 and

1379 is close to reality., The frequency of elephant carcasses and
skelerons also has bearing on this apparent trend.

Elephant Carcasses and Skeletons

We hawve suggested elgevhere the wvalue of recording dead elephants on
arrial censuses as an indicator of mortality (Douglas-Hamilton and
Hillman, 1%79). Factors affecting rote of breakdown of slephant carcasses
are discussed in this paper.

The total estimate of 5,720 dead elepharts for the 20,000 km? Luangwa

Conous Zahe gives a ratio of 14% dead to 86% live. The raties have also
Been calcoulailed seperately forx the Luangwa Maviconal Parks North and South,
and the Munyamadzi Corrider, according te the Caughley and Goddard (19750
boundaries, and the results are presented in Table 3. The ratics for
these three sub-divisions are plotted diagrammatically on page 27. It
appears that there has been a heavier mortality in the Munyamadzi Corridor
than in either of the two Parks.

Without ground controls, it is impossible to assign accurate ages-sinoe-
death to carcasses, and hence to estimate arnual mortality. However, each
dead elephant haz heen recerded according to our standardized categories
fop.cit.} and these records may be used az & bese line for future acrial
surveys made in the Luangwa valley.

The proportion of dead te live in Luangwa is, nevertheless, high relative
Lo JUCH/WWE/WYZ25 counts made under similar habitat and wvisibility con-
ditiens in the Ruaha, Rungwa, Kizigo Census Zone in 1977, and in the Selous
Census Zone in 1876, hoth in Tanzanla (Douglas-flamilton 1876 a & b, 1977,
1974; Douglas-Hamlilton & Hillman 1979). It is not as high, however, as

the massive carcass ratlos cobserved in Tsavo National Park, tenya, and
¥abalega MNaticnal Park, Uganda, follewing uncontrolled cuthbreaks of
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poaching in the mid 1970's, HNor dees the proportion of"recent"carcasses
in Luanigwa Sugdest a massive recent mortality (i.e. those which are”fresh”
or which still had a visikle"yrot patch"left by the decomposing fluids on
the ground around the carcass, which we would usually consider tu be less
than a year old). Rather it would seem that the decline of Luangwa's
cleophants has bheen caused by an excessiwve,but not catastrophically higi,
mortality sustained over a pumbiery of vears.

Elephant Group Siz.

Two hundred and fifty elephant qroups were recordec aleng the transect,
In e¢a-n case,where a group lay acress a transeot boundary it was counted
in its entirety and the number within the tranzect was recorded., This
method of rocording allewed us to caleulate groupsize fregquencies and
the mean group size, which are summarized in Fig. 1.

The Mwat group size was between three and four., This is Lthe same as

in the Sclous Game Rescrwe, but wery much lower than Tsave MNaticnal Park,
Eenya, at 20, o=r the Xakslega Haticonal Park, Uganda, at 3¢.7. 1t has beon
suggested that group size may be related to the degree of harassnment o
wnich an elephant populaticn has been subjected and that large herds of
several huncdrod elcophant are caused by excessive mortality among the
matriarchs and 2 resulting tendency for the survivors to pack cleosely
together,

wWhile this explenation may be at least partly true for the large herds

in Tsave and Kabalega, it also appears that large herds are only found in
reelatively open habitat | Conwversely, elephants living in thick habitat
tend to be found in smaller groups even iI they are harassed. The
habiitats ©of both selous and Luangwa arce hoth thigk., The behavioural
fasters determining group sire defy any simple explanation.

Hakitat FPAarameters

The grid maps for Human Settlement and Poaching, Bacbab Presence and
liglative Damage; Grass, Shrub, and Tree, Grecnness and Cover; Regumbent

and Coppiced Trecs; Bare Ground; Burn and Water Availability; and

finolly Bokitat Type, arc presonted betweoen pages 5 and 18, We are

aware that far betrer maps may exist and that the ten by ten kilometre
grid sqguares are,at best, a crude first-approximation of these pavarzeiers.
Nevertheless, the guantities averaged tor rpach sub-unit are assossod on
the some pattern as the species Qdistributions and are avajlable for any
desired correlation analysis.

It i5 interesting to note that evidence of poachers, such as Luts or moat
racks, marked by a P, and the incidence of burning, appoar to increasc
towards the escarpment,

Basgbhaha ohly ocourred rarely, but with increasing frequency towards the
Souin. ‘The level of gdamege to their bark by elephants was clearly oore
severe within the Park boandaries than to the East of the river or to the
south.

The proportions of recumbent trees appearcd to be most heavy in the
Horth-East of Luangwa South National Park, whe:aeas copplcing appearcd
throughout mest of the mopani, and espacially ‘n the Luangwa Horth
Nixtional Park.



Many of the clearly demarcated areas of dead trees appear to he
asggoimted with Ilower-lying basins and could have heen due to
bydrological or edaphic factors, rather than elenhants.

Water was easily available throughout the Census ZTone,

Species Pistribulion (for the month of October)

The sightings of each species have been summed for each erid sguarc
and coerverted to a density. This is intended to give the pattern of
density distributien, but grid sguares shensld not be considered
rndividually. Specles maps are arranged alphabetically between pages
19 and 41.

Elephants {page 23] show o definite oonoontralion towards the river
and away from the escarpment, whereas elephant skeletons appear to hawve
a4 distribution approaching a randem pattern,

Falno (page 3%} were fournd mainly in the Luzsngwa South Wational Park,
towards the river, The highest density was found in the Nsefu block
which was the subject of an additional high intensity count {page 423,

Giraffe (page 28] are strangely rare. Although to our East African
eyes much of the Census Zone locked favourable giraffe habitat, they
were virtually absent except in the Socuth and only one was seen within
our transecks.

Harteheeste {page 29) tend to be found at the foob of Lhe e5Carmnent
unlike most other spacies.

Hippopotamus [(page 20] not eurprisingly have tlie most sharply defined
Gistribution which matches almost exactly the major water courses,

Wildebesste seewed curicusly restricted to the North-Eastorn portion

of the Census Zune. Zebra, however, werc distributed widely in bath
I"arks.

DIECLSS 10N

E}Ephant Haﬂqggment

Although the elephant destruction of woodlands has abviously been wide-
spread and sovere, as detailed in the FAQ studies ard reflescted in ouar
drstribution maps of recumbent and coppiced trees [pages 3 & 14) it
wauld appear that there has been a Zundamental change in elephant pop—
ulation density since 1973, Our estimate of 1.7 elcphants per sguare
kilemetre for the whole Luangwa Census Zene is still relatively high,
falling between the Selous Gawme Resaerve at 1.433km2 and the Rieaha
National Park and environs at 2.41/km? (Douglas-Hamilten 1976,1977).
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It is also perhags worth making a rough estimate of the numbers of
elephants in the whole Lgangwa Valley which covers 145%,000 km2.
Caughley and Goddard, extrapolating thelr results, suggested that
there were unlikely to be less than 100,000 elephants in the whole
valley. The areas we have compared show a 40% decrease, It is likely
Lhat the decline in elephants will be greater in the Jless well policed
ranges outside of the Mational Parks., Extrapolating the 5B% decline
registerad for the Luangwa Horth Naticonal Park, and applying it to the
remaining populations cutside the Natilonal Parks and Corridor areas, we
have calculated that the whole Luangwa Vallay elephant population may
new be of the order of 50,000 animals,

The combined density within the Luangwa WMational Parks North and South
and the Corridor has however, decreased from 3.44/kp2 to 2.06/km2. The
effect of elephants on the trees within these areas may be presumed to
have decreased proporticnately, that is by approximately 40%,. Whethor
oxr not this is encugh to permit tree regeneration to match tree des-
truction cannct be answered without a long-term ground monitoring of
the woody wvegetation.

There are sewveral possible options when elepghants begin to destroy trees
faster than they can regenerate:-

1. "Meglective lailsser faire™ - Leave everything alone. Let the
elephants destroy the trees and starve if they will, or let
the poachers slaughter them.

2. "Pogitive Laisser falre® - Carry out a policy of minipum inter-
ference, use management sparingly. Allow habitat changes induced
by elephants and allow them to starve 1f necessary. Tolerate any
habjitat changes short of those which are irreversible, but prevent
poaching.,

i, "Harassment" - Shoot at the elephants speoradically, frighten them
with sirens and thunderflashes, chase them with helicopters, force
them to move outwards, to decompress, and lower their density.

4. "Cropping"” -~ Limit the elephant numbcrs scientifically, so that
a sustained yield is exacted, and numbers are stabilized at a
level, set by management, at which they do not much affect the
habitat, Use their products to the maximum econcmic advantage.
L "Culling" - Simulate & natural disaster for the elephant. Shoot
thelr numbers down, well below the level at which the habitat can
Eustaln them, and then let them recover.

In the Luangwa Valley there was a time when several of these solutions
would have been sound, although some have obvious disadvantages. Now
the situation is less clear-cut. The reason is that poaching seems to
have taken a firm hold and caused the decline in elephants {(Kaweche 1978).
The increase in poaching is a continent-wide phencmenum associated with
the rise in the price of ivory, and has raused elephant uecline in many
countries. (Douglas-Hamilton, 1379},
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It could be argued that one acceptable policy would be to turn a blind

eye to poarhipg and allew It to reduce the elephants until their depsity

has reached a desired level. There are three chvicus disadvantages to r
this policy:-

1, There 1g no easy way of stopping the poachers once the desired
elephant density is reached. Poachers usually continue until
elephants are 50 scarce that they no longer reward the effort
of hunting them.

2. Fhinos tend to be taken by ivory poachers as the opportunity
arises and would most likely become extinct well before the
poachers found elephants uneconomical to hunt.

3. Lawlegsness, 1f condoned in one sphere, is likely to be trans- ;
lated into a general contempt of the law. Indeed it is in
countries which have experienced corruption, or where the law
is held in generally low regard, that the geclines of elephants
and other wildlife have been the most spectacular.

Likewise, "cullipng", “cropping", or “harassment", under the present 4
circumstances, need to be approached with great caution as management

options, at any rate until the poaching is undsry control. For the

future, a carefully contrelled elephant cropping, which brought returns

to local people, would be & beneficlal policy for the elephants and the

National Parks, but today, without poaching control, could lead to an
uncontralled acceleration of the elephant decline.

Licensed hunting within the wvalley, on the other hand, seems to have a
highly positive effect in deterring poaching gangs, according to Mr.

Fhil Berry and numercus other informants we met. The system of honorary
wardens seems, at present, the only form of effective control of poaching,

In summary, for elephants, the control of poaching appears to be the cut-
standing priority, and wntil this is accomplished cropping or culling
projects should be shelved. On the other hand, licensesd hunting, even

of elephants, ehould continua.

Bhinocercs Trends

It is well known that population estimates of rhinos based on aerial

counts are vsually underestimates, but by how much is a matter for con-
jecture, Goddard (1969) increased his rhino estimates {rom two to sewven
times in analysing aerial count data collected in Tsave MNational Park.
However, his correction factors may have been too large, being derived -

from & calculation based on individuals in Olduvai Gorge, and the
questionahle premise that all his known animals were present in the same area
at the fime when he made his aesrial censuaes, Westerm estimated a correction
factor of 1.6 based on six years of regular aérial wonitoring compared

to known individuals din Amboseli Mstional Park, Kenya. He used tha same
technique of aerial strip sampling which we emploved in Luangwa. Tha e
Kenya Rangeland Ecoclogical Monitoring Unit (KREMU) hawve adopted a

correcticon factor of Z, but on what reascning we do not know . However,

their population estimate agreas well with the independent estimate of
the Kenya Rhino Action Group.
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Since Luangwa has a denser wvegetation cover than Amboszeli and hence
poorer visibility, we have adopted a correcticn facteor of 2, which we
believe i= conservative. When applied t¢ the Lusngwa data it gives a
rhinco population of 1,734 and a density of .08 /km? for the Luangwa
Census Zone of 20,000 km?, The true figure could be higher.

Rhinos also occur ocutside the Parks, and until Hovember 1979 were being
shot on licence, but reports by knowledgeable people in the area and
geclogists working ocutside the Park, indicate that the density of
rhincs and other wildlife is far less outside the Parks. PRhinos are
probakly completely absent from many areas. An overall mean density
for the whole of the rest of the wvalley of $.01 rhinos/km?, we consider
a reasonable figure., This gives a rough estimate of 1,250 rbinos for
the rest of the valley's 145,000 km2.

The whole valley could thus contain between 2,500 and 3,500 rhinos,
possibly considerably more. This, nevertheless, 1s substantially less
than Haylor et al's 1973 estimate of 4,000 to 12,000, The lncreaszed
poaching of rhinos (Berry P pers. comm.)! and a drop I{n the mean weight

of trophy horns for 2.43 kg to 1.54 kg between 1873 and 1977 (Kawechs &
Mwenye 1978) all indicate a considerable reduction in the rhino population
of Luangwa Valley.

In conclusion, anti-poaching measures are needed aven more urgently to
conserve the rhince than the elephant, Further information on rhinos was
cbtained in a high intemsity count of the Nsefu National Park (page 42}).
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LLIANGW A VALEEY CEONDZUS 20NE

Dry Season Qg 1975
Transect No. Length Km, Transect Area ¥m®

] B0 23.07
Fa 30 25.95
3 80 23.047
4 80 23.07
5 70 20.18
b &0 17.30
7 70 20.18
B {0 25.95
9 80 23.07
10 80 23.07
11 90 25.95
12 100 28.84
13 90 25.95
14 80 23.07
15 a0 23.07
16 80 23.07
17 g0 23.07
18 80 23.07
19 70 20.18
20 &0 17.30
21 70 20,148
£z 70 20,18
23 £ 17.20
24 60 17.30
25 60 17.30
26 60 17.30
27 30 8.65
. Total 2000 577.00

Mean strip width = 28B.35

Fable 3 Transect [ala
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HEEFU HATIONAT PARK - Higher Intensity Count

Introduction

Fhinos are notoriously difficult to count accurately'from the air
{Goddard, 1967, 1969). Their sclitary habits and tendency to seek
shade during the day lead to undercounts of magnitudes varving with
time of day and sampling intensity. Goddard {(1967) and Hitchens [13&E)
have carried out tests of aerdial total counts on known populations of
rhinos, but the standard systematic, low intensity, aerial sample count
method widely used throughout East Africa, and employed in this count
has seldom been tested against a known population. In the limited time
available, a single higher intensity sample count was carried out over
Msefu National Park (212.5 km?, 83 mil), as a test of the accuracy of
the method for counting rhinos, Nsefu carries a relatively high density
of rhinss, and the freguency of wislts by staff of Norman Carr safaris,
together with an individual recognition monitoring system estaklished
by them, enabled MNorman Carr to make an estimate of 40-5%0 rhinos in the
area.

Method

The basic method was exactly the same az that employed for the rest of
the count, but the (nter-transect interval was reduced to 2 kma, and the
transects were run north-south to aid navigation. Half-minute, instead
of minute, interwvals were called by the pilet, The count was carried out
between l6.30 and 17.30, to be comparable to the overall count. Three
approaches wers made to analysing the data fusing Jolly, method 2, as for
the main count}:

{a} Standard population estimates from all the data at 15.8%
sampling intensity.

(k) Population estimates at BR sampling intensity by taking:

i. Even numbered trapkacts only
ii. Odd numbered trangects only

{cd Btratification into the'CaEEaris plains area and the Mopane
wioodland and mosalc area.

Results and DMscussicon

{aj The overall estimate for the area was &0 rhinos, which is not
radically different from the groynd estimates and with a standard
error of 220 is well within the same limits. Ground estimates are
usuzlly found to be on the low side, unless, every single individual
is know, and 5 rhinos were seen in the woodland mosaic, an area
less freguented by the safari vehiclies.

:] (b} The two analyses of the B% sampling intensity indicate the wide

' variaticon in estimates that can be obtained uzing this method

{see Table) at relatively low intensitp. Comparison between the

overall count and the Nsefu count emphasises this point, since in

; the main count, the ane transect that passed over Nsefu countad no
rhinos, az compared with 9 szeen and an estimate of 60 in the higher

. intensity count.
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ey Ground observation and the distribution cktained from the air
both indicate the Capparis plains as a proferred rhino habitat,
while rhinos in the woodland were associated with thoe area of
woodland/orass cleaving/waterhole mosaic, as appears in the Rhino
Distribution Map.

{d] The main count prodoced an estimate of zero for the Hsefu blaock,
gipce no rhines were seen on the single transect that passed across
it. This demonstrates the wide sampling error obtained by aerial
census of rhines, partiecularly at low intensity,

Cwarall, the cocunt indicates a rhino population for Hsefu of arcund 60,
with limits of 31 te BY., But most of all it indicates the amcount of
variation in rhino population estimates that can be obtained using this
method, which is designed for most cost-effective monitoring of a multi-
species system, but is least effective for cryptic, single individuals,
1t shows that the overall population estimate for rhinos,obtained from
the main count,can only be a reough indication of the true population.

NSEFU NATIONAL PARK -~ HIGH INTENSITY COUNT

Dry feason, October 1979

Area: 212.5 km? Sampling intensity: 15_ 8%
Epecies Fopulation Density Etandard Confidonce
Estimate (Nos/ knl) Error Limits {95%)
Fiaino (1w} Q.28 29 &6
Elephant lonny 5.12 313 £99
Impala B2l 2.92 2ES 644
Puak arz 1.75% 172 3a4
Waterbuchk 176 o.83 1o3 Eln 8l

Ehine population estimates obtained bv analysing
at different sampling intensities

Sample Transect Population Standard Confidence
Intensity Separation Estimation Erroxr Limits (G5%)
15.8% 2 kms B0 29 b6
By [Ddds) 4 kms 12 12 26

8% [Ewvens) 4 kmz 113 el 131G
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