


Serenaeti b Survey 
-IE SERENGETI PLATNS of Tanpanyika 
posscss the largest remaining awemhlagc 
of ungulates in Africa or in all rhc world. - 

'I l~esc anilnnls occupy n rcgion stretching from 
h k c  Victoria in the west to the cdgc of  the Rift 
Valley in thecast (including the Nfiorongoro Cratcr). 
and from the Eyasi cscarpmeni in the south ro ihe 
Mara-Loita Pta in~ in the north. 

This vast a r d .  comprising some 15,000 square 
miles. is bounded by Lopc>gnphical featurcs or  human 
settlenicnt which to a large cxtent restrict thc pEains 
animals to it thus Forming one great ecolt~gical unil. 

The Sercngeti consist< of the central plains of open 
brassland surrollndcd by a vasr peripheral region 
of bush and open sgaoes; thc Mara is bi~sh country 
with large own glades and plains. and the Loita 
is open grasqland. 

On thc Screngeti wfldcbee~t and zebra--the two 
most important large plains species--occupy [he 
opcn grassland plains until thew dry out and can 
no longer providc suficicnt food, when they move 
off into the priphcml bush searching for tlie freshest 
grazing. 

In 1961 the move took place in May, the herds 
wandering in varying direcliclns through the bush 
until grazing is apin  availablc on the central plains. 

Thesc movements, which vary to some cxtent 
from year to year in rime and direction. have been 
the subject n l  much di.icussion and argument. 
Originally many authorirics though that rhey 
followed some sct and regular pactcrn. but i t  is now 
largely agreecl that thcy are in fact governed by 
weather conditions which themselves are subject 
to considcnble variation from scason to season. 

r has been known for some time that a certain 
number nf wildebeest and zebra move betwecn 

thc Mara and Loita in Kenya and the Serengeti 
in Tanganyika. I t  has already been said these 
three areas Fnrm an ecc>logical entity beyond which 
the plains animals do not move to any appreciable 
extent. When planning the futurt or this great 
wildlife habitat it isobviously important to know with 
reasonable accuracy how mzny animals are prescnt. 

Several estiniatcs or  counts have becn madc 
covcring parts a l  the scgion under discussion, 
bul to obtain a true picture of the wildlife populations 
in the compiete repien the latter niust hc surveyed 

--FOR matzy years, 
I have beaz ex~ressed doubisl as to 

I 1 the wildlife ~ o ~ u ~ a t i o ~  figures 1 
I of East Africa. I 

1 I Now, &it/? the aid of air- 1 
crajt, exact coulzts have 
prodzkced irrefutable facts. 

I 240,000 Wildebeest; 
I 170,000 Zebra; half a milliolz 
I Thornson's Gazelle; aN rhese 1 ' 

and mally other actual figures 
I have ~ o w  been ohtailled 
1 tha.~~ks to man's colrqucst of 

the air. ' R. A. F. jet bombers, Army 
~ e c o ~ ~ z ~ i s ~ a ~ z c e  a i r c r a f t 1 

1 and the East Africa Wild 
I Life Society's O W ~ Z  'plane 

have made this a d v a n c e 
I possible, as can be seen fmm 
I 
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I 

by 
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and 
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Thcn Wilken Air Sewiccr, by Forgoing a large 
part of their usiral margin of profit. made availablc 
a light aircr:~fi for a survey of the wholc region. 
This was financed and carried out by the Wildlife 
Remrch  Project (an Arncrrcnn unit studying the 
Screngcti and Mara) and the Kenya Game Depart- 
ment's Fauna Research Unit. Tanganyika National 
Parks stlpplied fiwl Tor the Serengeti part of the 
operation. 

From the results ctF thesc two surveys figures 
have b ~ r n  obtaincd lor thc first tirnc, showing the 
numbcrs of wildebeest, sehn and other smieq 
in thc entire region. 

T HE Canberra aircrew photographed the con- 
ccntrations of wildebeest and zebra on 15th Mav. 

lr61. a h  preliminary reconnaissance flights by 
the~nselves and by an Army Auster of 8th independent 
Air Rccce Group. At thir time the herds wcre 
on thu i y p c n  plain< some 15 miles south-rcluth-west 
of Seronera over an arca of sumc 25 squarc n~iles. 

Flytnga~abnut4,000Seet , theaircrdftmade22 +, 

runs raking cuntinuous photographs. The animals 
were later counted individuatly by the Joint Air 
Rcconnai~sncc Intelligence C:enrm by p r jmt ing  
the film positlvea using a gridded overlay. A mosaic 
was thcn made the prints, and the overlaps between 
runs were cut off. The animals on these overlaps 
wcre also counted individ~lalTy, and the total 
subtracted from the animals counted on the film 
positives. 

A further deduction of 5 per cent was niade to allow 
for overlap betw~vn cameras Ithe average overlap is 
3.4 per mnt). and in caw any other specics had been 
confuretl with wildcbecst or  zebra on the photographs. 
As thc aircrew saw very few animals of other species 
in the area ofthe wildebeest and zebra conccntrations. 
any error of this kind is likcly to have been very 
slight. The toral o l  w i l d e b ~ s t  came to 194.41 1 
ant1 that of zebra to 25.613. 

T HEN camc the light aircraft survcy which 
began un 19th May and lasted until the 3151. 

The aircraft used were a Piper Tripacer and a Piper 
Cruiscr, with Captain K.  Mousley as pilot and 
the writers as ubservcrs. The actual counting. apart 

' 

from reconnaissancc. took 63 flying hours (Lnita- 

as a whole. A wildlife Purvey o l  this kind can 
only be undertaken From the air and the size of the 

li 
A .  

region made it appear that the cost of such an 
owration would be prohibitive. However, carly 
in 1961 two hctclrs devcluped which made the 
survey nossi blc. 

>- 

Mars I6 hours: Serengeti 47 hours) and tlw 
mcthod uscd was similar t o  that which has bcen 
develnpcd in reccnt years and used in scvenl parts 
vf EnqI R r r i ~ i .  

T H E  WILD LlFE SOCtETY'5 own aircraft  
was handed over to Executive Chairman 
J. F. Lipscomb by J. M. Williams (right) 
of Wilken Air Services in January. 

- .  
First, n Royal Air Force photographic reconriais- 

sancc Canbcm of Bomber Command came to  
East Africa during May ror navigational and 
photographic training nights. Thc local R.A.F. 
commander in East Africa agrccd that some of 
thesc flights should be made nver the Serengeti 
where the concentrations of wiidcbeest and zebra 
would provide the crcw with practice in pholo!graphing 
'"opportunity tsrgets." 

The Joint Air Reconnaissance Tntcllipnce Centre 
in England also welcomed thc opjwrtunity of inter- 
preting the phntomphs,  which provided their staff 
with an interesting and valuable exercise. 
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'NOWHERE IN THE WORLD is there 
to  be found greater concentration of 
plains game than in the Serengeti. In 
th is  picture, taken from the air by 
Dr. Bernhard Grzimek, Curator or the 
Frankfurt Zoo, can be seen a few of the 
tens of thousands of zebra that inhabit 
the area 

A niap of the area was first divided try grtd lincs 
to give numbered squares. Whcncvcr animals 
were counted the squnrc within which they fell 
was noted SO that distribution maps coi~ld sub- 
sequently bc plwttcd. 

From the air the ground wnq thcn divided up 
inin small areas of a few square miles bounded 
by casily recognisabfe rcatures, and each of these 
was Rown over on a series or parallel tracks whilpt 
the two observers counted on their respective sides 
of the aircrak. The tracks are lrsually 300-800 yards 
span, according lo  the density of the animals and 
thc visibility, so that the trbscrvcn cach count a 
strip 150-400 yards wide. 

As thc unlts counted arc small in she an obwwer 
can remember by various ground features the limit 
to which hc has counted, so that when the aircrart 
turns back upon a track in the reverse direction 
the observer an the side nearest the ground alrcady 
counted can avoid including any animaIs a second 
time. 

Herds too large tto be counted av the aeroplane 
flew past were circled and whenever herds too large 
trr be accurately countcd by eye werc cncouniered, 
thex were photographed on high-speed Ektachrome 
and rht animals latcr count~d from the prqected 
culour slide. 

For ordinary visual counting thc acroplane flies 
at 400-500 feet; when visibility is: cxccptionally good 
or animals are few and Far between the altitude 
and thc distance ktelwt.cn pamltel tracks can be 
increaued. 

When experienced pitots and ohservers are uscd 
and the ground is divided into s~nall units to avoid 
double counting and errurs due to drift, the principaf 
source u l  emor In a survey lasting some days lies 
in the movement of animals, To niinimise the 

pass1 bility oicrrrlrs arising in this way i~ was neccswry 
to use Trllbui's wide knowledge of animal behaviour 
in the region. Where ii a p ~ a r e d  possible that 
animals rn~ght niovc some distance bcfore the  next 
flight between counted and uncotmted areas, a 
"buffer zonc" was counted which was large enough 
10 include their possible range of movement before 
the next flight. 

A PRIMARY objcct of  the survcy was to obtain 
as accuratc a count of wildebeest and zebra 

as possible. Whenever they did not interfere with 
this, c3unlg of 3 number OF other species were made. 
Table 1 givcs the msults Tor wildcheest and zebra, 
comparcd with prcvious estimates or counts. which 
in niany cases, particularly Grlimek's, are not directly 
comparable with thc present surveys since they 
do not claim t o  I ~ v e  covered the whole region. 
Grzimck, In fact. includcd the Ngorongoro Crater 
and ncighbouring areas in his survey. but not what 
is now known a5 the Northcrn Extension of [he  
Serengeti Park. 

Table 2 records the species wh~cli by reason of 
their colour. sire or habits are, like wi ldekst  and 
zebra, easily counted from the air and which were 
not mingled with these two species to any grtat 
extent and could thus bc givcn full attention when 
encountered. 

based on a visual iniprcssion of thcir abundance 
as compared wiih the numbers o f  zeibn. 

W HILST the R.A.F. survey mvered the major 
concen(r;ttions nf wildebeest and 7xbm on 

tfie open central plains of thc Scrcngeti. and thc 
Wildlife Faunn Researcli SLlNey included both these 
animals and ll~osc: scattered throughout the peripheral 
awar of  huvh and plain (as well as the Mart-Loita 
populations) it would obviourly be of the greatest 
inleres! and raluc to be able to compare the Canberra 
counl with the I~gl i l  alrcraft one of the same animals. 

Such a comparison would confirm or dispel the 
doubts in the minds of those who felt that the task 
of counting such vast numbers OF animals from a 
light aircraft was loo mar a one lo be atternpled 
by the methods previously appJied. 

The photographic reconnaismnce acroplane and 
the team o f  cxvcrt interpreters o f  aerial photographs 
obviously form the niost accurate method available 
filr counting animals in such conditions and over 
such large a m s .  Howevcr. wildlifc rexarch workers 
must usually be cunteni with lesfer resources. I t  
is valuable. therefore, if results from the latter are 
supported by comparison with those from the Former. 

Such a coniparison was eagerly awaited and is 
made possible in the case of wildchest by nhe records 

Table 3 lists species which wcre lcss nccuratety 
counted cithcr because they Frequently occurred 
together with wildebeest or zebra nnd were thus 
given less attention, or bccausc they are difficult 
to ohrvc rroni the air. 

In the case o f  Thornson's garetlc the time required 
to couni [his very numcrous species was not available. 
and the rough cstimate given elf their numbers ir 



kept OF the geographical location of the animals 
at the time of counting and of the tracks made by 
the vast hcrds moving off the plains-tracks that 
are easily discernibre from the air. 

On the 15th May the wildebeest and zebra counted 
by the R.A.F. were concentrated on the sauth- 
western part of rhe central Serengeti plains. On the 
same day Talbot. on the ground. counted an additional 
3,OMI wildebeest on the plains b u ~  outside the area 
covered by the R.A.F. T h w  animals, together 
with the 194,411 counted by the R.A.F.. g~vc a grand 
total on  the central plains on 15rh May of ar least 
19T,41 1 .  

B Y the 23rd May. when thc WildlifelFauna 
Rcwarch learn reached the Serengcli, there wcrc 

\cry Fcw animals left on the wrntral plains but fresh 
tracks led to a treniendous conwntration of wilde- 
k c s t  on the Sinliyu River further to the south-west. 
Othcr wildebeest between this major concenrrarion 
and Seronera also appeared to havc just left the 
conmnlrarions survcyed hy [lie R.A.F. and the 
addilional herds seen by Talbot. 

There werc no fresh tracks, however, towards 
r he hcrds south and south-east af thc central plains, 
near Ngorongoro Crater and the Eyasi epfarpment. 
Thiis these animals had not lert the plains in (he 
very rcccnl past, and therefore had almost t ~ r ~ a i n l y  
nor been counted by Ihc R.A.F. rrr by Jalbor. 

Similarly the wi ldcks t  north L I ~  Seroncra in Ihc 
bush lo the nor! h-wc~ i  or the open plainr were a long 
distance from the K.A.F.!Talbot area and no frcsh 
~ M C ~ S  were wen bctwccn them and t he  latter, sso W I L D E B E E S T  
I hcy tjndoubtedl y were alsn not coun~cd by either 
of the two teams. D I S T R I B U T I C N  

One i s  therefore lef~ with the conclusion that the 
great majority of the wildebeest nn the central plains 
un 15th May had. a wcek I;~ler, congregated un the 
Simiyu River with smaller numbers going into 
rhe bush further north. 

Thus thc total uf 197.41 1 rrom t l~e R.A.F. count 
plus Ta1hot.s additional animals colnpares with u = 5 a " a 
a WitdliGelFauna Rescarch count of about 200.000 
animals. This i s  a yew satisfactory degree of O c  100 
agreement indeed where such large numbers are 
involved. and supporls the view thili large numbers * ' 10130 3 M i l e s  5 0  
of animals can in fact be counted with considerable 
accuracy, using photographs whcre nrcessarv, by 
experfenccd observers in a light aircraft. 

TALBOT/STEWART AERIAL SURVEY COMPARED WITH FORMER COUNTS 
-- - --- 

SPECIES SOURCE AND DATE SEREXGETI MPIRA TOTAL 
- - - - -  - 

SPECIES SOURCE AND D A ' E  SERENGETl MARA T0T.M. 
- -- - 

Wildebeest Pearsall, Nav.-Deo. 1956 101.W - - - Kongnni ~ r z i m e k .  Jan. 1958 
S~ynner ton .  1956-3 180,OW-+ - - (aerial)* 5.285 - - 
Grzimek. Jan. 1958 Dnrl~ng, 0ct.-Nov. 1'4587 - 1,000 - 

(oerioll* 99,481 - - Talbot and Stewart. May 
Darling. a t . - N o v .  1958 IS,OOO - 1 9 6 ~  3 1.379 721 2.1W 
Znphiro and Talbot. 
NOV. 1959-NOV. 1960 Eland ~ s t i i e k , - ~ a n . - l 9 5 8  

facr~alj* 2,151 - - (aerial and ground! - 718,000 - Darling, 0ct.-Nov. 1958+ - 5MJ - 
Grumwotd, ..Zpril 1960 
(aerial) - Tdlhn~ & Stcwart, May 

5,897 - 1461 (parl~nl count} 2.450 750 3.200 TaIhor and Stewart, 
May lYhl 221,699 17.817 239,516 Ertamatc based on 

- -- - parrial count d.900- 1.50Q- 6,400- 
Zelm Gnimek. Jan. 1958 

- -- 7.35CI 1.35U Y,hW) 
- - (aerial)* 7 ,199  

Darling, Oct.-Nov. 1958+ -- 12,000 - 
Rhinoceros ~ n i m e k .  J&. 1958 

(aerial)' I I - Grimwood, Apr~l  I960 Darling, fie(cr.-Nov. 19584 - 
laeriall - 103 - 

7,m - 
Talbot and Stewart. 'I'aIbot R Stewart, May 

M a y  1961 I Y h l *  - -- ZY 54 83 
1 5 1,006 20,867 1 7 1.873 - - - - 

Topi Gr7imek. Jan. 1958 1aeriall9 5,172 - - 
Thornson's 
Gazelle Pearsall, 1953 (ground) 1 80,000 - - Darling, #ti.-Nov. I95Xt - 4.000 - 

Tal bill and Srcwnrt, Grrimck, Jan. 1958 
laerial l* L 94,654 - - May 1961 

- - 15.766 4.111 19,877 - - - Darting. 0ct.-Nnv. 1958+ - 12.000 - 
Gffala Grzimek, Jan. 1958 T a l b o ~  & Srewart, May 

(aerial}* 1.813 - - I 'lhl (cstin~ated) 180,000- 
Darling, act.-Nov, 1958'1 - 4,000 - - - XOO.MW) 
Taibnt and Stewart. 

May t9hl Lion Temple-Boreham, 
-- - 15,848 5.934 21.832 

- - Talboc, 196t (groundl - 200- 
Elephant Gm~niek. Jan. 1958 303 - 

(aerial j* 60 - - Talbot & Stewart, May 
Darling, 0ct.-Nav. I95Ht 500 - 1961 (partial count) 75 84 179 
Tiilhnt and Stvwart, Est ima red 300- 250- 550- 

May 1961 702 455 1.157 400  300 700 
- -- - .-  - -  

Foorrtor~s: * Excfudinp. Northern Extension added 1958. t Estimate based on sample count. @ Minimal count, possibly substantially higher. 
Serengcti figurcs exclude Crater Highlands. 
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