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SUA1. R}" 

The ottoi (it, Cas i...' S L'' h 

current in I~e.st ,.1/ricti. Alost ./ttllcd animals arc mia/s. kept .fur 
slaught,r at tlt wiiiual Alos/h1 !"cas of t/ic SatIrific (tabaski). 'torc 
uIan 25 ",, ol tota/allalita[/ off Ill lot !slc/. flock s ocur s ill rc/ltion/to 

this.Ica1st. In tito iotaltarl.trpa) oral Sll-.s v.'%'ill's litro' fioir." kept vall
fe'd .s iltinl rriu,'aicd rict' -. A.tu/i (.39 ",, i4/la ill a railittdnlillt 
sulh-.%s1cm (24",). Iarmcr.s in both s-,.ltcm.s ted app ro ximawlYi two 

ailinltl[/.S pp It ' llar ./eet' l.is laill /v cli i,'t/a.s t1n0 lInt, /'tl' s tanldl.so/Ic 
a tAil/tla llrd c.. - cragke dall"vg,,all ol A.loiltoll th, Caw, (I't',a 

7'.alost tltiuc lhost of c v.isirv'll rt'artIn a /n,)lls(60 g) of i/itsllt 

INTRODUCTION 

Almost all \Vest African animal hiushand ry is O1" an extensive natuire. 
Occasionally. t few anima l,particularly shCCp, arc kept under 11m0:C 
intensive condi tions. This smnall htolder tltttenin e isgeneralhy knownLas the 
'Mouton de Case' system and can be delincd as one in which sheep are 
tethered or confined near the house of the owner and receive a supplement 
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of good quality roughagcs and concentrates. The system uses male sheep
in the main, these being selected out of the flock or specially bought for 
fattening o'cr a relatively short period. 

The system is most common where a high proportion of the population 
is devout Moslem, as one of the principal reasons for this Fattening system 
is to have a sheep for slaughter (or for sale) at the annual Feast of the 
Sacrifice (known its whbaski throughout West Africa). 

In spite of the supposed comnionness of this system, it isoften diflicult 
to distinguis h precisely between it and more extensive ones (Coulomb el 
A., 1980). In Clhad. Duimas (1977) felt that several problems needed to be 
overcome bef,,re a delinition of M,,tton ie Case could be finalised. 

The present study dravws oil material collected in central Nali over a 
period of 6 years and on an intensive study carried out during 1983. 

NIAT-RIAILS ANI) .NiITO)S 

This study of Mouton de Case was undertaken in the Niono area ( i4N 
60 W) in central Mali. The climate is typically Sahelian semi-arid, 
characterised by a shotrt rain N sean and a short cool season, followed by 
a long hot one. The raill sc', )Oll List' Io111 .11.11e until September. mean 
annual long-term rainfall bcin 570mm although. in the la:,t 15 jea"s. this 
has been about 450 inm . cai dail icm pcira .Cvarie'; froin 25 8 C'in 
.Ianuarv to 34.7 C in Nxa,. Sheep in thi,, arcai are all hair sheepl.mainly of 

pc, hut there nore 
sheep of the :orest-Savanna type (Liihugh & Bradford. 1)83). 

Long-term obscrations lrmm 197,' to 1983 \,,Cre undertaken in 
conjUnCtiol \ ith other livestock lirwducion stiudies in the agro-pastoral 
syvstem. lhese oliserxatils enabled data on comparatiye ro th rates 
and on sasilalit\ offtake (sales and saughier) to le oliiaind. 

the Sahel t.N are admnix turcs of sma ler and comipact 

In .lunC and .ul\. 1983. intensic studies to obtain general information 
oil nuiLICrs,. nailaceiMCnt and IfCediu of' louton de Case \,crc made in a 
lii icr l Ni il l~ the sedenltarN n..ro-pa.storalli ,C', oI\\0l0-',\siei1'. of 
sytcll. All ae(ro-pt.',toral S\siclll is classificd as one ill v hich between 10 
:1),! O,-1 1(11 liouseh"Id re~crnuc dc-ri~es 1*ron !i\ c'iock Biestockor 
pimlctsCt , I - a1. C, ai./. Nine %Ilac, of cutll\nwv rs, primarily
Blarnbarni. il the rutlll1ed iile.t ' ub-:ystei nnd si \ klIl'tucs )I,settlers 
(co/on) or tie Office dI NiCer wvithin tile irri eated rice sUit-systeii, were 
invol ed. 
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At the beginning of August, 1983 five villages (two millet and three rice) 
were selected for further intensive observations on the feeding of forty 
animals belonging to twenty-one owners. These animals were followed for 
periods varying from I to 6 weeks during which the amount and type of 
food ofiercd and subsequently eaten were systematically recorded An 
enquiry into costs, benefits, the motivation of owners and problems 
encountered was also carried out. Finally. a local market was visited on 
three successive weekly market days immediately prior to tahaski to 
establish price, weight,'age relationships of sheep offered for sale. 

RESULTS 

Ow-nership patterns 

A total of 159 households was visited in the rice sub-system and 148 in the 
millet sub-system. Of these. 39.0 and 24.3 '%,, respectively kept Mouton de 

50 50
 
Rice sub-s;stem Millet sub-system 

40 40 

0 
- 30 30 

,u 20 20 

10 10 

1 2 3 4 >4 1 2 3 4 >4 

Number of Moutons de Case 

Fig. I. OW nership patterns of' Moutons tie Case in the rice and millet sub-systeins. 

Case. The average _ number kept per owniing,- household was 1.98 in the rice 
sub-system and 2.19 in the millet sub-system although. as can be seen 
from Fig. 1. more owners in the latter sub-system kept 2 sheep. Significant 
positive relationships existed bet\Cen the keeping 1 l Utom LCtsC anditc 


all cattle in the rice sub-system. There were no siunificant correlations 
between the keeping of Mouton Ie Case and all cattle in the millet sub
system no! total sheep kept in either sub-system. 
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Management 

Not all animals under the system are totally confined, this fact 11 partleading to the dilticulty of defining the system adequately. Of all sheep,
27"8 "o
'were not continuously tied up, there being no significant difference
in this respect between rice a:d millet villages.

A proportion of sheep s kept for breeding rather than slaughteralthough these (thirty-seven out of thirty-nine) are almost all females.
The reasons for this particular practice were 11ot clear. A breakdown ofconfined animals by sex is Liven in Table 1.For male sheep of known age 62",, were aged 15under nonths, 28 ",, were 15 21 months, 8"were 21 -27 months and 2",, wcre 27 33 months. None had complete
permanent dentition and none were therefore aged ilmore thian 33 months.There were no significant difterenccs between systems in sux or age
distribution. 

TABI.E I 
Percentage Distribution of allConfined 

Shcp by Se. 

Sex. 
 Subtl-,%.l'l
 

Male, entire 79) - 72.9 
Male, castratc 4.) 1.4
 
Female 15.4 25 7 

In the rice sub-system, 56.7 ", cr being fattened for sale and 40.3"
for home slaughter. In the millet sub-system, the respective figures were
781 ",and 
 19( .A majori t of animas were said to be destined for 
slaughte, at the Cnrrent year's feast. 

More sheep wee btnhIt in the ricC stb-.s\stcm (76.4") than in themillet sub-s,,stem (380"'). ('metcl.. le,s sheep %,ereborn ilthe flockin thc ricc sub-sstCm (23' tha1 InI the millet sUb-s',,tii (50).7'',).Owners in the LittCr Suh-systCtm .erew% nablC to state the Method (if entry
of, II '', their coitinrlimnwimi 

Com111,01i h iltOl l ptld '2oiIIcnt .C11dkei\ao both ubll,svstenm+, ai excludine an1t1itmai Conflnedf for less thai I mountl;) 4',,as6months, this accoun irig for about 35 ' of Al an imas. There \kere,however, significantly more sheep (24 ) ) confined for7 9 mtntm in tle 
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rice sub-system than in the mi!let sub-system (9.8%) while 39.4 "/had 
been confined in the millet sub-system for longer than 12 months as 
against 8.7% in the rice sub-systern. 

Feeding 

Varieties and sources oljoocd 
A wide variety ofgreen fodder roughages and crop by-products was fed to 
the sheep. Seasonal availability is obviously a major factor in what foods 
are fed at any given period. However, the systern has the greatest effect on 
the type of food fed. 

Table 2 summarises, for each system, questionnaire responses on the 
agricultural by-products and salt offered by sixty-two owners with a 
hundred and tw.nty-th.ee sheep in the rice sub-system and thirty-six 
owners with seventy-nine sheep in the millet sub-system. Rice products 
and cotton seed were fed by a significantly greater number of owners in 
the rice than in the millet sub-system. More rice owners fed sweet potato 
hauln although this difference was not significant. Millet, cowpea and 

TABLE 2 
Percentage of Owners Offering Different Types of Feed to Moutons de Case in the Rice 

and Millet Sub-sy-stems and Percentage of Ossners Oll'ring Who Buy the Products 

TIP' offed Percentageol ownier. Perct-11age ol I/hos, 

oj/erin., olern. 1,ho huov 
Rice it/h't Rice Mil/lt 

.i uh-s v suh-.h..SNI-venh-A-.tensiteivten .', 

(it =62) (n 36) (/1 =62) (n -36) 

Rice (oryza n, ita) 
Straw 	 27.4 0000 0.0 
Grain 27.4 0.0 5.9 0.0 
Bran 	 88.7 17.7 401 100-0 

Millet 	(I'tw ti nt tph ides) 
Grain 24.2 53.377-8 	 10-7 
Bran 	 54.8 94.4 44.1 5.9 

Cotton u; '::': ',, Ac:d-; 16 1 5 100.)) It) 0 
Cowpea Il'ign ,il.%") 45 2 	 36 0.)haulh 75(o 
Groundnut (Arachi yIpogea) hauln 17.7 75.0 0.0 0.0 
Swect Potato ( lptmea hatata. ihaulim 51.6 36.1 0.0 0.0 
Salt 67.7 83.3 100.0 100.0 

http:tw.nty-th.ee
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groundnut pruducts were fed by a signilicantly greaier number of millet
than of rice-growing owners. The percentage of owners offering salt did 
not differ significantly betwecn systems.

With the general exception ofsalt and cotton seed, nv. A.other prod ucts 
are home produccd. Exceptions to this gencral statement are that millet 
farmers w h - feed rice hran all have -) buy it ad a proportio.I of rice
farmers who feed millet product.; also Itee( 'o buy those. These figures
should, nonetheless. he viewed with circulspecti r .:,,food is not bought
entirely for Mouto:I JC Case and the feeding, of it to them is oftel to the
detrimnt of the work oxen for whii i:h Inmuch of it iS prima ri ly 
destined. 

Food of non-agricLtttraI orii x as aIso pIovided in both suth-sVstems 
although in a much11wider variety in !he rice sub-systcm than in the milletone. i1 the rice sub-system, II addition to cralss. the leaves of a localh 
grown Iponu'a sp. 'w'ere Inot corn mon ly fed. Ieiilowed by those of Kha't
sen, ',falnsi. ,a intiroduced shade and timhor tree whose leaves are not
selected on the tree by free-ran gur111ani ma ls andII ,rocaurpitsm c '.s. Nine
species of leaves were identified in the rice sub-system and there are 
undoubtedly others. In the millet suth-,,stem. P'!croc 'upu. ht'U. xxa;s tile 
unique nion-agcricuIt ural food olCred. All food in this cateCor y was cut 

IA II,. 3

Mean IDai i ood IIIakC, 0).r a I-Week Pcriod. .1Antiml,i- in the ] .k S.,tems
 

Food Opt, .- itl/c/A (A,t,)/pwr d Il 
Ri'(c %uh1-N1i l 'ic (nI IJ .1h1lt 3 1- .3w mt () -= 101) 

Per lead Pr - 'tr h, a,I P tr ,' " 

Rougha'c (total) 2-53 23 022123 Io118 '1t1 I 31 

(ras, 63 
 006 00,
Leaves 1' 0 31 47 0 ., • 04
 
Lea es 2' 1-35-. 14t) () I 10 13 --

Lev,e 0.17 0 01) 02
t )() 1 233.- 13X 018 0.11 
Oticl teakc, 0-14 .-. O1O 

Ricc i rtan U ) I-O( OU 01 ((14 005 -Mille bran -- 052 -- (.33 (04 0 02 
M illet ram -_ - ().( IN 0-)t _ ( .(lI 

• Per kg ') = per kito-ranm Inimabtttic iivcv, ehLIt. 
t Leaves I-K/a -aSt'It'tla/t't. i 2-1p lOt'a sp. 3-Pit'rc arpu. luct'n.s. 
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and carted by family labour although there is an active commercial trade 
in most of these items in the Niono urban centre. 

Intake studies 
Two separate quantitative studies were carried out to determine intake: 
one in two villages in each sub-system for a period of a week in each 
(Table 3) and a longer term study over a 6-week period in another rice 
village (Table 4). 

TABL,E 4
 
Mean Daily Food Intake of Eleven Animals Over ; 6-


Week Period in One Village in the Rice Sub-system
 

Pgood type ,Iverage ini ake (ksi: ) per (/' 

Per animall Per kg" '5* 

Roughage (total) .14 + 1.13 0.29 0.09 
Grass 0.$3 + 0.68 0.09 ± 0.09 
Leaves It 0.46 ± 0.40 0.04 + 0.03 
Leaves 2 1.14 1-1.48 0.09 013 
Leaves 31 0.27 0125 0.03 0(02 

Other leaves 0.46 0 17 0.05 0.02 

Concentrates (total) 0.36 0.4 003 ± 0.03 
Rice bran 0.09 -f 0-18 0.01 00((12 
Maize bran 0.02 _0 03 
Millet bran 023 4 0.41 0.02 t (03 
Cotton seed 0.02 0 02 -_ 

* .)er kgl = pcr kilogram metabolic live.eigiht. 

t Leaves I-Khta .wnci'ateoi.s: 2-lpomea sp.; 3
al-tpts hat(tt 

GROWTtl AND W:ICIITS 

'i iin. . -K-rn Ole llc k, in 11w, 

long-term study was recCordcJ I'rom just after birth to agc 40 wkeeks. A 
comparison of the growt h of these animals with that of"the general curve 
of extensively reared animals is shown in Fig. 2. These are pooled results 
of animals born at various times of year inl each of the years of the long
term study. Average daily gain for Moutons de Case was, at 117.1 g/day, 
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2 01. 
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00,00" 
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Age in weeks
 

Fig. 2. Cojnparatie grov, th curves for MoItois de Case and extensively reared sheep to 
40 weeks of age. 

almost exactly twice the ADG of 59.6 g day for extensively reared sheep.
A paired t-test on weights at spccilfic ages showed highly significant
differences between the growth rates: a'. ages from approximately 32 
weeks to maturity, as cal l, seen from Table 5, Moutons de Case 
maintained their superiority in weight although the weights of extensively
reared sheep approached those of intcnsively fed ones at mature ages. 

I: !.l,: 5
Wcight (kg) for Age Data IM .loutotl dIe Case and 1-xtensiveI Reared Sheep 

Stamlard ri /re'd'i" 
Dentition AIh.soinc d.s tion Ram,' n . 

Temporary < 15 nonths 32.4 16 1570 61 0 32 18-3
 
( = 32 %keeks)
 

Permanent
 
I pair 15 21 months 38-0 9.5 2(6 5501) 
 40 27.3 
2 paurs 122.2 7 month •410.2 1,594 ,,1' 25(0-60.0 ,1 131 1
3 pairs 28 33 months 53.5 9.2 44.1 7570 12 34.8
 
4 pair., > 33 monthp 52. 
 9.0 47 0 3636 44'S 

• From short-term survey supplemented hy market atimals. 
± General gros,lh curve fromIloni-tern sitldle., 
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MARKETING 

Effects of tahaski on annual sale and slaughter patterns 

Total offtake in a number of flocks of both sheep and goats was recorded 
over a period of almost 6 years. Figure 3 shows the general effect of' the 
tabaski festival o-, oftt'tke, calculated by nonth,,: for each year. The 
broader, flatter peak extending over 2 months in 1982 is due to the festival 
date occurring near the end of Septernber, the calculation by decades 
appearing to put some ofl'takc in October. The inset to Fig. 3 shows 
off'take at the tahaski period by 10-day periods for c,ch of the years 1979 
to 1983 and allo\%s the actual date of the festival to be accurately 
calculated for each year, tlhese being I November, 20 October, 9 October, 
28 September and 18 September. 

The offtake in the 10-day period in which tahaskifell (mostly slaughter) 
and in the two preceding 10-day periods (mostly sales) was 28((.,30.5 "0, 
22"7 and 22.6 "0of iotal annual offtake in the years 1979 to 1982. In 
1978, the oftake in the corresponding three decades, for a much smaller 
total sample, was 27.9"01 

Weight and price structure of marketed animals 

There is some evidence from Table 6 that weights of marketed Mioutons de 
Case were heavier in 1983 than in 1980. The available data show a 
significant reduc on of animals marketed in the 20 30kg range in 1983 

TA It1.E 6 
Livce.eight at Narketing of Moutons dC (ase in 1980 and 1983 

iWetiht /980 1983

clas~ I'ight (kg) Wleight (kg)
 

(kg) ,Vumb'r -f *tanlaird deriation Number ",, 
 + stl1ardderiation 

10 20 2 2.9 17.8 0 8 2 1.8 1 0.7 

20 30 19 27-1 25.4 3.2 6 5.4 25.0 30 
-. ) 4 0 .40 33.N 3Q 38 33.9 35.4 26 
40 50 1 21 4 41.4 67 . 343 3 43 8 2 7 
50 60 5 7.1 52.0 3 17 152 535 2-8 

> 60 1 1 4 (70.0) 5 4.5 64.8 6.6 

Overall 70 100.0 35-0 9.9 112 100.0 41.9 9.8 
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Fig. 3. Total nionth1, olt ake ,-'sheepand goals in st-Adicd flocks during long-term observations. (Inset: Offtake bv lO-da' periods at 
rah ;ski." 
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rABI. 7 
Niono Market Sale Prices (M F x 103 )* of Moui'ms de Case in 1980 and Sale and Asking 

Prices in 1983 

if 'el/it 19,8) 19Yl93 
class Sah' price Sale price Asking price
(k g) x stailard i standard .i standard 

der'aio!: deriation dhriationl 

1 20 19.0 5.7 --- 11.2 1.8
20 30 21.2 5.5 15.0 2.1 23.3 2.9
30 40 25.0 5.5 26.5 5.4 33.2 7.5
40 50 32.8 6.0 39.4 8.7 12.948.6 
50 60 47.7 11.4 47.1 2.9 60,2 10.0 

> 60 (90.0) 88.8 20,2
 
Overall 28.1 12. 333 
 10.4 48.0 20.0 

I US S z: 790 '.Ialian francs at 30 Septinher 1983. 

conipared with 11980 Ihe 40 -50 kgard a sitilicani increase in animls i 
range, as well as in the 50 60 :g range. 

Further evidence that heavier weiglit, were preferred can he founrid in
Table 7which compares prices paid in 19,'-0 , ith those raid in 1983 for the 
same weight classes. The weighted average sale prices of all animals rose 
by some 9",, in the 3-year period. 

DISCUSSION AN) CONCLUSIONS 

"Ihe Mouton e Casc has a small hot il-iportant ri1c in the smallholder 
agro-pastoral systCm of this atrCa and of West Afria cnera! \. The level 
of produOction of aimal protei us can be corslidcral increased by
smallholder fIttcning schemrles. 1or iidividuiaIl owners a small SLIp
plmcritarv incoie can be gainied. Il addition to tlieir rie of invetment 
all insurance, thcv haWC irtiportait social and rClieiouS Cirrioltini', ,.
Where owrned by WoriiCI tiey cCit ritlte to tlcir i Idepcidcicc and lie]p 
to improve their soicial positio iwithin the h isdtiold. 

The sriiallhoder fatenin, systcl is iot cxClusi.el\ relacd to \Cealth in 
rlIr'al cm.mulnlIlltlliies althugh. in eC-lIral. tile better off'all a.,,ro-pasto'ahi't.
the more liklcy lie is to keep \l outons de Case. The more favourable 
conditions ol irriua ted lands in terms of feed availabilit%(and. inrthe case 

http:cxClusi.el
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of the Ollice du Niger, the availability of credit 1o other purposes) enablea greater percentage of farmers to invest in sheep for fattening. VHowever,the fall-off in the percentage ol farnhers with large numbers of oxen in therice sub-systems wh keep 3lo1tolS IC Case is probably due to theirrelhcta ncC to invest k: bour in this acti ity, preferring to "buysheep forslaughter when they rCliriC them.

The relative wealth of 
 rice talners compared with millet caanesalsoexplain why slaughter in this Sub-systell is llore prevalent than llin tilemillet sub-systeml. In the millet sub-svsteni the income from tile sale ofafat sheep is a valuable addi:ion to the annual cash lo\ . The higherpercentage of aninaIs born in tWe millet sub-svsten, as opposed to thosebought, is also anl indicator of the pancity of availablC cash. The highernumber of'shcep kept for periods lOei*Cr thall 12 Months in the millet snbsystem may also be related to the lack of'cash insofar as the sheep ar, allinsurance again:St long-teirm crop fail.rc. In tile rice sub-systein, Soiecrop is assuredcIeryc ear and other soLices ot inicOmFe (inCl lding credit)

are more easily availale. Long-term con finenicn t in the millethowever, be r-clatcd to atslower growth 
area may,

rate. with sheep not attaininweigh ts up to IilCrs' expectations at tile reqhliCrd ti me.
The need to cuIt fodder in the wet 
Season and conscve itfor the dryseason may anve inhibitor to intensic InallaCeietl in the millet subsystem. Owners w ho do practise intlitsiv- aillacieille feed a relativelygreateir quantit,, Skell as a Wide.r ,ariety. 0f h iiC prodiiced, as,opposedto bought. ariCluIttral I.- -prodllcts Ihis shoutl! ;)c coinpared wi therice sub-systemia " here wild gathcrd are prevalent aind available
gCirallv thir ougliott the Veal.


While 
cash onutay is tIluS reduccd to a illiilill ill tile milhi subsystem. incnsie e inllaatgemtlI tdoes hl\C s.,ilc additional dCpressieffect". These are alway,not Is obxious da d!Crsio ollf labour. Forexample. in one illage, the keeping olf01 uloUtoi de Cae \\ as not popularbecausie tM ietie said that Carr. ing food for :hei by donkcy di\ ertld tese

froni sui pplying
nc01oushold wler.


The fod intake SMudieS CMphisise ihe /10C 
 nuiire of the f'eCdingregime. -IhereCi are clear-cuL dji crCncC bcICtCn su b-,vsten.,ns but norational -asi , e eeding appears to be adopted h m\\ncrs. Ile dtapro\ cw,:i , ;i intake sIould thercior, he considered as iniluative ofwide %ariatlonsin Aods and a 
ie 

lil, led. tlie Iarge Slanda!d deviationsshowing that the calculaton of averacge anlnou uts is not a very usefulexercise at preseint for ,outons de Case. Nonetheless. there are very real 

c 
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benefits to feeding in this way, as comparative growth culr s for 
intensively- and extensively-managed animals show. Tie combination of' 
a better feed supply, low~r energy expenditure in lood searching and a 
probably lower stress Aim diseams and parasites allov a better 
expression of the genetic ab ility for growth than is normally seen in Sahel 
sheep. 

Alhough weight is obviously an important criterion in the value Ora 
Mon ton dc Case, it is not the onIN one. Colour and horn size and shape
also contribute to the price paid or received. Entire male sheep are 
preferred for the religious f'estivai (which explains the preponderanlce of' 
males kept for fatItening), fCollowed by castrates and then females. The 
slaughter of goats. altho ugh by no MOc ns iuncomin. C llCrs a lesser 
standing. The overall eMlect of t/ua./ci on tv, pattern of ollake a s been
 
clearly shown. Dmn nd al this tiic forceS up prices o1 all 
an imals but 
particularlk ofthe inore pr'2st igious animals in the medium i heavy weight
classes. There is,however, as can be seen from the divercence in the
'asking' 'paid' prices for 1983.sone ditclrence of opinion between sellers 
and buyers as to the aInc of animals as weights increase beyond 5) kc. 
Only the very exceptional buyer is prepared to pay expon crtially for
 
increased weight above this lei el The hi#hasking price and the hen 
 icr
 
weight of ani mals oleired for sale in 1983 veyre ptssibly a result ol'f
n rniers' 
expectations of' higher grain pIices as a I',stll of po0or rainfall in this 
season. If this is the case, it again underlines !; ORle of animals in agro
pastoral systems as a formll of insurance. 

Intensive Fattening of sheep bsinalliolders a iina component of" 
agro-pastorat] systems in West AUrica. The tomain constraints its 
expansion appear to h,' low cash a;ail;ibilitv. the drain on laiboUr ir large
numbers are kept and. particularl\ ill the rainl'Cd millet sub-s\stem, the 
lack ofavailable feed in the dry season. These factors are. to .some extent, 
counter-balanccd h,. lie social and religious valIes accuLiniRlated as a 
result of own iing or sdn i gtli teri ng a fine an imal and tle cash value which 
can be obtained by sale at a tiic w\hlen other sonrccs o ilncoiiic may be 
limited or iion-existcnt. 
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SUAIMA RI'
 
The methods used.br l)w-lci'el aerilcensuin ' which haie been
 

det'cloped h.' I'ild(lI biologists, were adapted to suit aiagriultural
research teant ('Optini pa.storal livestock. 7The ' Ken 'anstudl ar'a in 

Alaasai/an(l wa, simall b aerial suru 
v stantards (3510km2).It i.was 
.ither suh-dirich'd into a lot/cn (S'7okm-) and sot/hern (2640ku,2 ) 
(tn.t t', o,t'e et.'a u co d/o'i'rict's ill'co/og. anl stage to/('iIe /opMn lt 
bet'itt'n f (i/iutt ip ROtt t'. w'i in ll orlth tnzad stoith. 

Ac d.s,'ii o cacti .Ittrc v Wi t comironiist, bet1t '-c thi'lt a'lccIi'tt 
 cOllt 
,iomtlt/it' /ir's,'/k. whit i tstI. At tt' i/ted rett/on sutiip/ittg,' and 
I/it ncc el0rich' ' ptt.a / at/i It'tlpoltt/tariatini in atiitlitil/ t'/llsit IV the 
tlttral ( i1' u gt tn, 't/ it'tSolo of /h' ' a , i/cait'd S.i.ltelleia:" san i/i/ltt. A. 
hasic paticrto yl r1t-tait, it.%,taiSAni't'//f/t.s was adopted iith./light 
lines U/ii,'incl wit/i the L 'f Ql,'ri/. to mnaint'ain conipaiibilitvwitt1tt/iurIcIs 
b.oth'ri scitlli. . hit inl 'Ilis case. (it a c!o.ksir 1tr.1 Vt iCing-. .t kl 
Stiatificd .sStctillatit Sapt/ita, ias t/'in ap/li to/ tI olirt t 't itt.S 

' l ilt:0/ 11/iWia'i' ticrio /1I.,'h priortant, it trom/ ,t'ottt truth orprvlintinlar)"faerialret olinai.San(11 . i(Iol alTa.S thcr o/liicstock. 77to/tying 

timnL' utli s i/ull cotil clttt ' Orel il, A traa olr .an/ip/ :itn ,'stolllaiiiitl.livestock. The nort/hcrnz -ont,wa,%too sna//io.Ytrati(l) t)i, the e.\tet: 
aj tota/ cotuting /iitc.stck at Ia/ttrin ilMts. Bot/i fitrit.vs/ stiati/ieativn 
iliipro'i''dthe prnecisiil of/ /hepopulation estinate compared Itith that
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