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WEST AFRICAN PASTORAL PRODUCTICMN SYSTEMS

Introduction

This paper descrihes the main pastoral production
systems in dry west Africa. The geographic scope is the
area between the Sahara in the ncrth and the Guinean
vegetation zone in the south (1e. the area between
approximately 100 and 1200 mm annual rainfall), from
Senegal in the west to the Chad-Sudan frontier in the
east. Some ecological and animal proauction data from
neighbhouring western Sudan is also referred to since
environmental conditions there are similar. The paper is
concerned with pastoral production systems only, here
defined as the production systems of those groups of house-
holds for which pastoral activities, including where
appropriate caravan transport earnings, provide more than
half of total (subsistence and marketed) gross income, or
where milk and milk products account for more than 20
percent of household food energy consumption. I first
describe in broad terms the main west African pastoral.
economies, then analyse in greater detail the main economic

characteristics of west African pastoral production.

l. WEST AFRICAN PASTORAL ECONOIIES

There is no adequate typology of west African .
pastoralism. Students of these and other pastoral societies
have hased thelr classifications on the degree of nomadism
or fixity of residence (Ruthenberg 1971: 5,252), or on the
geographical pattern of nomadic movement (Johnson 1969) .
These classifications are of limited use in the present
context, since movement is a variable characteristic.
Movement is an individual houschold strategy, and individual

hcuseholds in the course of their existence may bhecome more
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or less mobile, or even completely sedentary, according

to ecological conditions such as drought, or according to
wealth. Movement is also a contingent characteristic.
People other than pastoralists are ncmadic, for example
hunter/gatherers, long distance traders or raiders and some
fishermen, and their pottern of movement may resemble that
of nomadic pastoralists, with whom they share no other

important characteristic.

An attempt to refine this type of classification for
the pastoralists of the Malian Gurma has been made by
Callais (1975a), who uses a matrix of degrees of mobility
ranging from nomad to sedentary on one axis, and degrees
of dependence on agriculture, ranging from pastoralists
who live directly from herd products especially milk, to
livestock-keeping cultivators on the other. But this is
still descriptive, not analytic; it reveals little about
how different pastoral economies work, how they differ from

one another, and how they may react to future changes.

llere I use four variables - environment occupied,
socio-cultural tradition, source of livelihood, and the
degree to which production is marketed - to classify west

African pastoral production systems.

1.1 ENVIRONMENT

Pastoral production in dry west Africa depends
principally on natural vegetation, although where
agriculture is possible crop residues form an important

fodder supplement.,

Natural unmanaged pastures are the largest category
of usahle land in dry west Africa. Table 1 shows land-use
statistics for 8 west African countries: potential arable

land is 11 percent of the area, permanent pasture is 25
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percent. An unknown but considerable portion of the areas
designated as "forest" and "other" is also grazed and

browsed hy domestic animals.

Rainfall

Inland west Africa has a hot dry climate with summer
monsoon rains. The Intertropical Convergence Zone (ITCZ),
a low pressure area between the tropical anticyclones
either cide of the equator, moves north and south with the
seasons following the sun's displacement. In summer the
ITCZ travels sufficiently far north to draw the moisture-
laden oceanic trade winds of the southern hemisphere across
the equator. These monsoon winds meet dry harmattan winds
blowing from the north-east across the Sahara, and the line
where the two opposing wind systems meet is known as the
Intertropical Discontinuity (ITD). As the ITD moves north
across the Sahel in late summer, rain falls behind it,
often in short violent storms accompanied by strong winds

and dust storms.

Because the northerly movement of the ITD is undisturbed
by major mountain ranges, west Africa has a simple rainfall
profile, with total precipitaticn increasing in intensity
from north to south in broad parallel belts. Total annual
rainfall ranges from 2,000 mm or more on the coast to the
rare and seasonally irregqular rainfall of the Sahara. In
winter there is a long dry season, broken only in the central
and northern Sahara by occasional winter showers from the
Mediterranean weather system to the north, and on the’
Atlantic coast by northerly winds associated with the Azores
anticyclone, which bring occasional heug rains. Apart from
these and other small anomalies, west Africa's climate is
thus very regular in its broad outlines, which can be
arvitrarily defined as comprising four or five latitudinal

weather zones, cach 200-400 miles deep.

However, the regular zonation of West African climate



Table 1 Land-use in dry west Africa

Country Total land Arable Permanent JForest Other
area land pasture
'000 ha
“enegal 19 200 2 300 5 700 5 318 6 301
Mauritania 103 070 1 000 39 250 15 134 47 681
Mali 122 000 11 700 30 000 4 457 77 843
Niger 126 670 15 000 3 000 11 780 96 920
thad 125 960 7 000 45 000 16 500 59 900
Upper Volta 27 380 5 315 13 755 4 101 4 187
Cameroun 46 944 6 750 8 300 30 000 1 909
liigeria 92 377 25 300 20 720 31 069 15 288
Total 663 601 74 365 165 725 118 359 310 029
Fizrcent 100 11.2 25.0 17.8 46 .7

Lunces

FAO Production Yearbook 1974



conceals great variability of weather on the ground. The
northward advance of the ITD depends on the balance between
two separate pressure and weather systems, and is thus
quite variable from year to year. In addition, in the
drier ureas rain falls mainly in violent but localised
storms. As a result rainfall varies in three related ways:

(a) spatial variation. Daily rainfall at Niamey and at its

airport about 5 kms away during 1953 showed a large difference,
although the annual total varied much less (Cochemé and
Franqﬁin 1967: 36). Similarly, records from the catchment
arca feeding the wadi Seloumbo in Mauritania show annual
totals which in 1957 varied from 117.6 to 223 mm in different
parts of a 24 km2 catchment (Toupet 1966: 52).

(b) spacing within the year. Rain is often erratically

spaced within the year; in particular the onset of the main
rains may vary by one or two months.
(c) interannual variation. Annual variability of rainfall

frem year to year increases with decreasing annual totals
from south to north. Throughout most of the Sahel standard
deviation from the mean is of the order of 20 to over 30
percent (Cochemé¢ and Franquin 1967: 23-5). A 100-year
series of rainfall figures from Saint Louis in Senegal
demonstrates this variability (Bille 1974: 6-11). Mean
rainfall in this period was 370 + 45 mm. But in one year
out of two rain was less than 225 mm. It appears that since
high annual totals at individual stations may be the result
of one or two storms, dry years are likely to be general to

several stations, whille wet years may not be.

Vegetation zones

Following the main weather zones, the vegetation is
zonally distributed from north to south from the specialised
desert vegetation, with some relict Mediterranean species,
of the Sahara (Quezel 1965) to the humid tropical forests of
the west African coast. In the Sahara itself, some seasonal

grazing is available to nomaa lLerds from Aristida grasses
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and had (Cornulaca monacantha) on sand dvnes, Panicum grasses

and Acacia bushes in wadi heds. The northern I-iest belt,
just below the Sahara, has a stenpe vegctation, vith widely-
scattered annual and perennial grasscs, associations of

various Aristida, Panicum and Cenciu Uz jrasses with Acacia

and Balanites thorn trecs (Rattray 1J€EV) . Because drass
cover is scattered, fire is rarely an important agent of
environmental modification. This dry zone includes one rich
set of natural ecosystems, the main river valleys (Gillet
1974) 3 as flood water retreats it leaves rich pastures in
the Senegal, Niger and Chari river valleys, especially the

"burgu" (Echinochloa) pastures of the middle Niger flood zone.

Further south, richer grassland associations including

Ccenchrus, Chloris, Eragrostis, Schoenefeldia and Aristida

grasses become commcr, in assc~ciation with trees and bushes

including Commiphora, Boscia and Grewia. In these savannas,

the density of grass cover allow periodic fires of great
intensity (often 1lit by pastoralists to encourage new green
growth for their animals) which reduce tree growth. Further

south still, the dominant grass species become Andropogon,

yEarrhenia and Pennisetum, with such trees as Isoberlinia.

In this zone of over 700 mm annual rainfall, cultlvatlon

and fire have considerably modified original conditions, and
now maintain a "fire-cultivation" sub-climax vegetation.

The transition in west Africa from desert to humid forest
takes place gradually, with few sharp distinctions between
different hiogengraphical zones. In the north, the dividing
l1ine between desert and steppe has been the object of much
discussion (Schiffers 1973). Using the presence of
different plant species and associations and their distribution
in relation to soil conditions and water avallabilaity,
Capot-Rey (1953) aad Monod (1954) recognise a gradient from
the typically "constricted" pattern of vegetation in the
central Sahara, where plants are concentrated in wadi beds,
to the typically "diffuse" pattern of steppe and savanna
grasslands. Capot-Rey proposes the line of transition

between the had hush (Cornulaca monacantha) and the cram-—-cram
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grass (Cenciir. Yiflorus) as the dividing line between

desert anda steppe. This line appcars to correspond
closely ¢ _ne 50 mm isohvet (Quezel 1963). South of
this line, tuae Suiiel is a 2.5(0 miie long pelt of steppe
vegetation 2l2ong the southe.u edye of the Sahara from the
Atlantic to Teke Chad.  South of this, the veéetation
zones are known as the "sudanic" (tall grass savanna with
approximately 600-1200 mm annual rainfall), and the
"guinean" (well wooded savanna, with over 1200 mm annual
rainfall) (Morgan and Pugh 1969).

1.2 SOCIO-CULTURAL TRADITION

Distribution of the main pastoral societies

West African pastoral societies belong to four main
traditional ethnic and political groupings, each occupying
a relatively well-defined geoygraphical area. These groups
are the Moors, Twareg and Tubu in the north of the pastoral
zone, and the Fulani in the south; there are also several
smaller pastoral groups, especially Arabs in the east of
the zone, scattered within the area occupied by the 1afger
groupings. Figure 1 gives a rough idea of the distributicn

of the major groups.

In this section I describe these pastoral groups and
estimate the numbers of people involved. The second of
these tasks is difficult, due both to a lack of informgtion
and to the definitional problem caused by the partial over-
lap between ethnic and linguistic categories on the one
hand, and livelihood patterns on the other. Thus "Twareg"
is used here in the sense (which is the one used by the
people themselves) of Kel Tamasheq, or Tamasheg-speakers,
and includes people originally of non-Twareg origin, such
as the ex-slaves, whc are now culturally and linguistically
Twareg. These Tamasheq-speakers are not all pastoral

nomads; many, ecspecially those of slave origin, are partly



FIGURE 1 Geographical Distribution of the Main Pastoral Societies
in West Africa
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or principally agriculturalists. Relative dependence on
agriculture and pastoralism is highly variable: households
may shift between agriculture and pastoralism according to
their fortunes or the weather, and even those who are
mainly farmers may derive a substantial part of their income
from pastoralism. In the enumeration of major pastoral
groupings that follows, an effort has been made to obtain

a rough figure for the number of pastoralists, defined as
members of households in which pastoral activities are the
main scurce of subsistence and cash income. Thus the
figures do not necessarily refer to nomads. It should be
styessed that the available figures are out of date and

imprecise and many ambiguities remain.

Several attempts have been made to estimate the total
number of nomadic pastoralists in west Africa, and more
especially in the Sahel. For the 6 Sahelian countries
(Senegal, Mauritania, Mali, Upper Volta, Niger and Chad)
there have been two recent estimates: that nomadic
pastoralists constitute 10 percent of the total population
of the countries concerned (25 million) and thus amount to
2.5 million (Caldwell 1975); and that they are one sixth
of a total population (in 1970) of 23 million, that is to
say 3.8 million (United Nations 1974). An estimate for
five Sahelian countries, excluding Senegal, gave around 2
million, distributed as follows: Mauritania 98(,000, Niger
650,000, Upper Volta 350,000, Mali 200,000 (Messiant 1975:
66) . All these estimates are for nomads, although there
is no standard definition of what a nomad is in this context.
All the estimates exclude northern Nigeria and Cameroun,

both of which have significant pastoral populations.
A different approach is to estimate the rumbers by
major traditional social groupings, in their geographical

settings.

The Mocrs are a group of hierarchically-organised,



Arabic-speaking peoples occupying the Saharan and Sahelian
pastures of Mauritania, and spreading into north Mali.
Until the 1973 drought, nomadic pastoralists were thought
to form 70 percent of the total population of Mauritania,
and were estimated at between 500,000 and 980,900 people
(Toupet 1963, Messiant 1975). As a result of the drought
and the new mining ccoromy of Mauritania however, this
number may have been considerably reduced since 1974. In
1963, there were estimated to be 34,000 Moors in Mali
(Unesco 1963: 22).

The Twareg, who speak a language of the Berber group,
are distributed .in seven main confederations (Nicolaisen
1963). A small number of Twareg live in the central Sahara,
in Algeria, and Libya, probably amounting to 5 - 8,000
people.l The great majority of Twareg are Sahelians in
Mali (c. 2L0,000), in Niger (c. 380,000, of whom a large
number are mainly sedentary cultivators), and in Upper Volta
(c. 43,000), making a total of 6 - 700,000 Sahelian Twaregq,

not all of whom are however nomadic pastoralists.2

Like the Moors, the Twareg are hierarchically organised;
they previously included a large number of slaves, who are
now mostly effectively freec from their former masters and

form independent agricultural or pastoral groups.

The Twareg were originally organised in confederations
in the main Saharan and north Sahelian mountain ranges: +*he
Ahaggar, Ajjer, Malian Adrar and Ayr mountains in Niger.
Twareg occupation of the central and southern Sahel dates from the
mid-17th century in Mali and Niger as the existing Twareg

confederations in the Adrar and Ayr broke up from internal

1. Keenan (1977: 7) estimates there to be 5,000 Kel Ahaggar
Twareqg in Algeria; the Kel Ajjer in Algeria and Libya are
in very small numbers.

2. National totals respectively from Gallails 1975a: 43;
Dankoussou et al 1975; Courel and Pool 1975.
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quarrels or were pushed out by new waves of Twareg from the
north, This long history of successive southward movement
of Twareg has carried them as far as, and in places well

into, the agricultural zone.

In the eastern part of the west African pastoral zone
the dominant cultural entity is the Tubu group of peoples,
based originally on the Tibhesti mountains but now found
throughout Saharan and Sahelian Chad, as well as 1in eastern
Niger and western Sudan. Originally Tubu society was
based on a system of exogamous clans, with a specialist
metal working and hunting caste, and a small numbher of
pastoral and agricultural slaves. The Tibestl, like other
Saharan and north Sahelian mountain ranges, served as a
centre from which pastoral groups spread into the Sahelian
zone, and which occasionally also served as a refuge in
time of trouble. In the 18th and early 19th century
dispersion scuthwards from the Tibesti became particularly
active; in the mid-19th century the Sahel zone to the south
of the Tibesti was also invaded by Arab nomadic pastoralists
who had been defeated by the Turkish government in the Libyan
Fezzan and Tripolitania (Chapelle 1957: 41-65). French
conquest of north Chad, and the colonial peace.that followed,
led to a further dispersion of Tubu from the mountains into

the surrounding plains.

In the 1950s it was estimated that the Tubu group as
a whole amounted to about 195,000 people, who, apart from
about 5,000 oasis dwellers, were mainly nomadic and tfans—
humant pastoralists (Chapelle 1957: 405-7). A later, more
detailed estimate for Sahelian and Saharan populations of
Chad (ie including Arabs and other groups as well as Tubu)
was divided into semi-sedentary (people with a fixed
dwelling they abandon for part of the year to take their
animals elsewhere), semi-nomads (people with a mobile dwelling,

who in the Sahcl cultivate some crops and in the Sahara may



-11-

own date palms but not gardens, but whose main livelihood
in both zones is pastoralism), and nomads (living in mobile
dwellings, with no agriculture or date palms). The
estimated populations in each category are as follows

(calculated from Le Rouvreur 1962 passim):

Table 2 Chad: pastoral populations

semi-sedentary semi-nomad nomad total

Saheal zone 457,200 129,400 169,500 756,100
Saharan zone 18,300 10,250 25,600 54,150
Total 475,500 139,650 195,100 810,250

The Fulani are the major complex of west African .
cattle pastoralists. Fulani are found from the Atlantic
east across the whole width oi the Sudanic and north
Guinean grasslands, as far as Chad and the Sudan. Within
the Fula-specaking groups of peoples is a range of liveli-
hood activities from the fully pastoral and nomadic Bororo,
to fully settled agricultural and urban Fulani, But even
for fully settled Fulani, cattle arc important, and a .part

of household incomes usually comes from pastoral activities.

The Fulani occupation of almost the entire width of
the west African savanna belt took place by the slow
migration of cattle herds and farmers east from early
Fulani scttlements in north Senegal and the Futa Jallon
mountains of Guinea. By the 16th century considerable

numbers of Fulani were found as far cast as the Adamawa
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plateau of north Cameroun. Fulani power and territory

was increased by the formation of powerful Islamic states

in the 18th and 19th centuries, especially in the Futa
Jallon, the Futa Toro in north Senegal, Macina in the inner
Niger delta in Mali, and Sokoto in north Nigeria. These
Fulani states werxe militant Islamic theocracieé,
characterised by an ethnic mix of tribute-paying rural
inhabitants‘subordinated to Fulani rulers. A high degree
of regulation of agricultural and pastoral land use was
achieved in scme of these states. The highly structured
social and political organisation of these states contrasted
with the simple and cgalitarian organisaticn of the pastoral
Fulani, who had previously and now continued to form
minorities in larger agricultural societies. Somme of the
pastoral Fulani were integrated into the political framework
of the new Fulani states. Others remained outside formal
state structuvres, and, organised as migratory groups under
elected leaders, continued to move north and east into

land occupied by Twareg and by other pastoral groups. This
dual process of state formation, especially rapid in the
19th century, and continued migratory drift of pastoral
Fulani, led to the extension of Fulanx cattle herding east
across the Sudanic and north Guinca savanna, and north into

the Sahel.

Lstimates of the total Fulani population are usually
around 6 million. Stenningt's (1959: 1) estimate of their
distribution by country in the early 1950s is given in table 3.
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Table 3 Fulani populations in early 1950s

Country Fulanl population
Mauritania 12 000

Senegal 250 000

Mali 600 000

Dahomey 54 000

Guinea 720 000

Niger 269 000

Upper Volta & Ivory Coast 52 000

Chad & Central African Empire no figqures available
ex-French Cameroun 305 000

ex~British Cameroun & Nigerila 3 630 000

Gambia ' 58 700

Ghana 5 500

Guinea Bissau 36 500

Inconplete total 5 993 000

These figures are probably an underestimate. The

number of Fulani in Upper Volta has recently been estimated
at about 400,000 (Pool and Coulibaly 1977: 32), as compared
to Stenning's figure of 52,000 for that country and Ivory
Coast combined. Stenning gives no figures for Chad and
Central African Empire, where numbers of pastoral Fulani are
increasing, as they are 1in the Sudan, not mentioned by
Stenning.

Gallais (1969) estimated the distribution of
Fulani by rainfall zone (the Futa Jallon excepted), anqg
showed them to occupy mainly the Sudanic vegetation

zone. This distribution is given in table 4.
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Table 4 Distribution of Fulani by rainfall zone

rainfall zone percent of
Fulani population

250-500 mm 6
500-750 mm 22
750-1000 mm 38
1000~-1250 mm 17
1250 mm + 12

The proportion of Fulani who are primarily pastoral
or nomadic is not known. In Niger thexe are between
50,000 and 67,000 nomadic Fulani, which 1is about one third
of the total Fulani population; in addition there are a
considerably number of semi-nomads, among whom several
members of the household migrate for most of the year,
only returning to the village at harvest time (Dupire 1962:
38 and 1970: 16). The proportion of mainly pastoral to
mainly agricultural Fulani does not appear to have been

estimated in any of the published sources.

The total number of people belonging to the three
major traditional Sahelian pastoral socleties amounts to
2 - 2.5 million; this does not include any Fulani. If
around half of the Fulani living north of the 1250 mm rain-
fall line fall within the definition of pastoralist used
here (people for whom pastoral activities are the main source
of subhsistence and cash income), the total number of
pastoralists in the Sahel and Sudanic zone is between 4 and
5 million. This is higher than the overall estimates cited
at the start of this section, but it should be noted that
the estimate here includes Nigeria and Cameroun, which are

excluded from the others; it also refers to pastoralists,
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who are not necessarily all nomads, while the other figures

refer to nomads only.

Tne geographical distribution of the four main pastoral
groupings is the result of centuries of migration, land
occupation and conflict. As described above, the most
important of these migrations during recent centuries was
the southward movement of Saharan and north Sahelian groups
(Moors, Twareg and Tubu), and a vast movement east and noxrth
by the Fulani. The French conquest of the central and
western parts of west Africa hastened these processes, and
had several important consequences for the distribution of
the main pastoral groups. Iin the first place the colonial
peace imposed on the area led to a wider dispersion of
several pastoral societies which had previously kept closely
grouped for protection against ralding, which was still
common until the 1920s and 1930s. In particular, this
enabled Twareg and Tubu groups from the north Sahelian
mountains to disperse more widely in the Sahelian plains
to the south, adding to the historical process of southward

migration already well under way.

In Twareyg areas of the Sahel and north Sudanic zone,
liberated Twareg slaves, known as Buzu or Bella, began to
form independent herding and farming groups which moved
further south even than the advance of the Twareg, in order

to escape their exactions.

The same peace enabled the Fulani to continue and
expand their movement north from the Sudanic savanna into
the drier Sahelian steppes. This convergent migration into
the central Sahelian grasslands by Twareg, Tubu, Arabs and
even Moors from the north, and by Fulani from the south, was
speeded up by the cfforts at pastoral development practiced
by governments after the 1930s and especially in the 1950s

and 1960s. Several elements contributed. Most important



-16-

was the provision of new water supplies. Water is the key
to access to dry season pasture, and prior to colonial
administration most pastoral water. supplies other than
surface rainwater pools and rivers had been wells privately
owned by individual households, small groups or clans.

The new government wells could not be privately appropriated
in this way and little attempt was made to regulate access
to them. As a result, the new wells, especially the high
capacity boreholes, spearheaded the occupation by large
numbers of newcomers of pasture previously unused or used

by a small number of households only. This further
contributed to the northward expansion of the Fulani, and
to a blurring of previously quite well defined grazing areas

customarily used by particular groups.

1.3 LIVELIHOODS

The pastoral production systems of concern here are
all characterised by the herding of domestic animals, but
their degree of dependence on pastoral products, both for
household food supply and for inccme, varies greatly. Many
of these households have other production activities,
including agriculture, collecting and hunting, or caravan

trading.

Dubie (1953: 117) distinguishes four main types of
Moor pastoralism (goats are found in all of them):
(a) In the north of Mauritania are camel pastoralists who
are among the most nomadic people known; their extreme
mobility enables their camels to use pastures in two
different climate systems: Sahelian summer rainfall pastures
in the south, and Mcditerranean winter rainfall pastures in
the north.
(b) The inhabitants of the mountains of the Adrar and the
Tagant live from cerecal cultivation and dates, combined with

sheep pastoralism which neecds only small scale nomadism.
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(c) In middle Mauritania cattle, sheep and camels are herded
in a typically north Sahelian pattern, with movements of
100-200 km north in the wet season and south in the dry.

(d) In south Mauritania there is semi-sedentary cattle and
sheep herding, comrined with millet cultivation and

collection of gum arabic.

Agriculture in these tr Jitional Moor societies was
carried out mainly by servile labourers who paid a part of
the harvest to their master as a tribute or tax. At the
southern limit of Moor pastoralism, there were formalised
exchanges between Moor pastoralists and sedentary agri-
culturists by which the animals manured the fields in the
dry season in return for stubble grazing, and milk or salt
were bartered against millet or cloth (Meillassoux 1975).
Many Moor pastoralists also did extensive trading; in the
south cattle were taken to the urban markets of Senegal and
Mali, in the north salt and other Saharan caravan goods
were carried from north Africa. It is however not clear
from published accounts how much of this traditional Moor

pastoral economy survives.

A budget for a well-off Moor pastoral household in
the 1940s is given by Dubie (1953: 152). This is discussed
in greater detail in scction 1.4 below, where estimates of
milk and meat production are made. Using these estimates
and Dubie's own figures, it is possible to calculate the
share of houschold income from pastoral sources (milk, meat,
sale of live animals and camcl transport earnings but
excluding artisan production, trade and gum cnllection), and
the direct contribution of pastoral products to household
food consumption. These are shown in table 5 which illustrates
the great predominance of pastoral products in household

income and food supply.
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Table 5 Household dependence on pastoralism, Moor (1940s) .

percent of total

Household income:

- share of tousehold income
accruing from pestoral
activities 84

Composition of household

food consqmption:2

-~ milk 76
- meat 4
- millet 20
Notes:

1. Valued in local currency; See section 1.4.

2. Valued in kcal.

The Twareg show similar changes in economic activity
from north to south. Goats are ubiquitous. In the north
Sahel, between about 100-250 mm rainfall, camels predominate,
together with sheep in many places, especially where markets
are available, including markets in the central and north
Sahara. Nomadism here tends to take the form of movement
away from and back to a dry scason well. Many northern
Twareg use their camels for extensive caravaneering of salt

and other Saharan goods both north and south of the Sahara.

gouth of the 250-300 mm vainfall line cattle repiace
camels as the main large animals as a result both of
ecological factors (there is more grass for cattle, and -camels
do not like the marshy conditions found in some places
during the rains) and economic ones (cattle have a ready
market, camels less sO). These areas overlap, so that in
the north Sahel diversified pastoralism using all rour species,

or any combination of them, is possible.
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In the Twareg areas of Mali and Niger, south of around
350 mm annual rainfall, pastoralism coexists with agriculture.
Cattle are the main animals herded here and they require a
constant guard when they are near crops to stop damage.
Herds are generally sent north in the rains and return south
to graze the stubble after harvest. In these southern
areas where agriculture is possible, it used to be done by
servile labourers on behalf of the Twareg. The liberation
of slaves and the creation of new social groups of Twareg
ex-slaves has increased the amount of land cultivated, as

has the settlement of some pastoral Twareg groups.

The only detailed published study of Twareg household
incomes and consumption is from central Niger (Niger 1966:
167-170), where pastoral activities are responsible for 80
percent of household income. Pastoral products are also the
main source of household food consumption, although when some
agriculture is added to pastoral activities, the share of

food from a pastoral origin falls rapidly, as table 6 shows.

Table 6 Household dependence on pastoralism, Twareg, Niger (1963)

purely pastoral households
households with some
agriculture
Househnld income: percent of total
- share ¢f household
income accruing from
pastoral activities 80
Composition of household
food consumption:
- milk 51 33
- mecat 3 2
- millet 47 65

Note: Valuation as in table 5
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Among the Tubu and Arab pastoral economies of Chad
there is similar gradient in species herded, from camels in
the north, being replaced by cattle south of around 16° N;
sheep and goats are found almost everywhere, and goats live
in the remotest parts of the Tibesti mountains in the full
Sahara. The camels of the north not only pro&ide milk,
but are also used a great deal for caravaneering (Le Rouvreur
1962: 42). Tn northern Chad, agriculture is restricted to
casis cultivation, until recently by a servile population,
of date palms, wheat and millet. In the southern Sahelian
zone many of the inhabitants are semi=-s=dentary, combining

millet cultivation and cattle pastoralism.

Le Rouvreur (1962: 410-411) gives an estimated budget
for a mediumly-wealthy Annakaza (Tubu) camel herding household
in northern Chad. This budget illustrates a paradoxical
situation common in some Saharan and north Sahelian pastoral
economies, wherc date cultivation by sedentary servile labour
(which may be considered as an agricultural rent to the
pastoral household) accounts for a large share both of house-
hold income and food supply. In fact, by the criteria used
here (pastoral householdé are defined as those in which
pastoral activities, including caravan transport earnings,
provide more than half total gross income, or in which milk
products account for more than 20 percent of household food
energy consumption), this household is only just a pastoral one:
pastoral products (milk and sale of camel calves) are
responsible for only 38 percent of total household income,
and milk for 22 percent of household consumption, while dates
are the source of 62 percent of inccme and 43 percent of
consumption. A differcnt estimate of nnnakaza household food
consumption for the same years is given by Capot-Rey (1963: 91);
this is much nearer the food consumption patterns of other

pastoral societies.
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Takle 7 Household dependence on pastoralism, Annakaza (Tubu) -
north Chad (1950s).

Capot-Rey Le. Rouvreur
percent of total

Household income:

- share of household
income accruing from
pastoral activities 38

gggposigipn of household

food consunption:

- milk . 48 22
~ meat - -
- millet 24 35
- dates 28 43

Note: Valuation as in table 5

For some Tubu groups, caravan trading was until recently
an important source of income. Le Rouvreur gives an example
of a caravan in the hot season (when profits are particularly
high). The caravan, composed of 8 adults, 5 of them women,
with 14 camels, carried salt, natron and dates on its south-
ward trip and millet, a sheep, chickens, tea, sugar and cloth
on 1lts return north. The round trip lasted 3 months and the
gross return was 25 times the funds invested at the outset.
Elsewhere in northern Chad a camel ceén, in a single caravan

trip, earn its own purchase price (Le Rouvreur 1962: 331, 412).

The Fulanl cconomies of west Africa combine principally
cattle pastoralism with agriculture and other activities in
a variety of ways. The numbers of fully nomadic Fulani is
quite small; in Niger it is estimated to be about one third of
the total Fulani population, and it 1is probably smaller in the

other countries. In addition to fully nomadic Fulani, Dupire
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(1962: 37-39) distinguishes semi-nomads, among whom the young
men and some married couples nomadise for much of the year
returning to the village only at harvest, and sedentaries,
all of whem live permanently in agricultural villages,
employing salaried herdsmen to take care of their animals.
The semi-sedertary economy appears to be an unéatisfactory
compromise forced on nomadic households by loss of animals,
and is usually succeeded by a return to full nomadism or by

a Jrther change to complete sedentcrisation. In some
conditions fully sedentary Fulani accumulate large herds and
become nomads. But more recently it has been argued that
the process of sedentarisation in western Niger is often
irreversible; even if the new sedentary household acquires

a large herd it will probably employ a herdsman to look after
it i(Sidikou 1974: 189-90).

In Niger and other areas where Fulani practice both
agriculture ard pastoralism, the two activities are often
not well integrated, and the herds have to be sent away
during much of the agricultural season so as to avoid crop
damage; the only combination of the two activities is when
the cattle graze stubble and manure the fields after harvest.
In the inner Niger delta in Mali however, a well-integrated
agro-pastoral system has been developed since the 19th century,
which has allowed a considerable increase in population
density in the delta.

Two sets of household bhudgets are available to give an
idea of Fulani income and food consumption patterns.  These
are from central Niger (Niger 1966: 159-161) and the inner
Niger river delta in Mall (Gallais 1967: 403-4). The Niger
Fulani household income came almost entirely from pastoral
sources {milk, meat, live animals, skins, butter), while in
the inner Niger river delta, where the specimen household
also farmed and traded, only slightly over half of household
income was from pastoral sources. In both the groups combkining

some agriculture with pastoralism, cereals formed three-quarters



-23~

and milk one quarter of household food consumption. The
pattern of household food consumption in these two Fulani

economies is shown in table 8.

Table 8 llousechold dependence on pastoralism, Fulani, Niger
and Mali

Niger (1963) Mali, inner Niger
river delta (1958)

purely pas- households
toral house- with some
holds agriculture

percent of total

F'ousehold income:

- share of household
income from pastoral
activities 96 57

Composition of household

food ccuasumption:

- milk 39 24 25
- meat 2 2 -
~ cereals 58 74 75

Note: Valuations as in table 5.

The broad pattern of west African pastoral production
systems appears from this summary of the livelihood patterns
of the main ethnic aroups. In the pastoral socileties. of the
north, camels and goats are the main species herded, sometimes
with sheep. This type of herding economy is or was combined
in places with casis agriculture (dates, wheat, millet),'which
often used to be carried out by a cributary population on
behalf of nomadic pastoral masters. Caravan trading 1is an
important source of income for some households. The degree
of direct household dependence on pastoralism in these
economies varies widely. In the Moor society for which data

are avallable, over 80 percent of household income came from
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pastoral activities, and milk formed three guarters of house-
hold food supply. In one Tubu example however, paétoralism
provided only just over one tihiird of household income and

milk was less than a quarter of household food, while dates
were the source of over 60 percent of income and 40 percent

of food consumption. These examples are from the 1940s and
1950s however, and conditions may have changed substantially

in the intervening years.

Tn the south of the zone, cattle are the most important
species, herded principally by nomadic and semi-nomadic
Fulani, in combinaticn with goats and sheep. This pastoralism
is often combined with extensive village agriculture;
although integration of the two types of production 1is unequal,
some agricultural use is normally made of manure. The
figures for houschold income and food consumption indicate
that over half of housechold income accrues from pastoral
activities and that the share of milk in household food
supply is around one quarter, with cereals forming around

three quarters.

There is a broad zone of contact between these two
pastoral types, where cattle herding Fulani from the south
overlap with camel and cattle herding Moors, Twareg and
Arabs from the north. The share of pastoral products in
household incomes in this area is very high (80 to 96 percent
for Twareg and Fulani in Niger); the share of pastoral
nroducts in household food supply is variable, milk forming
50 percent of Twareg and 40 percent of Fulani diets, Qith
millet making up the difference. Meat forms. a very small
part of the diet of all the pastoral societies for which

data are avallable.

1.4 DEGREE OF COMMERCIALISATION OF PASTORAL PRODUCTION

A fourth important variable in classifying west African

pastoral producticn systems is the extent to which the



different pastoral groups are involved in market exchange.
Ruthenberg's (1971: 5) classification provides a terminology:
subsistence operations are those where sales are less than

25 percent of gross returns; in partly commercialised
operations, sales are less than 50 percent, and 1in semi-
commercialised ones 50 to 75 percent of gross'returns;

where sales are more than 75 percent of gross returns, the

operation is highly commercialised.

There is an important difference between pastoral and
agricultural economies in this respect. In a pastoral
economy, each year the herds and flocks produce young male
animals, and females whose reproductive span is over.

Only a few of the younyg males are needed for reproductive
purposes, and except wherc they are used for transport or
for traction, these males, and females whose reproductive
span is over, may be disposed of without affecting the
reproductive capacity of the herd. This surplus exists

in all herds, however small. Its size is determined by
circumstances generally bheyond the control of the hLerdsman:
the size of the breeding herd, and the ccological conditions
of the year. llouseholds can eat these surplus animals,

or they can barter or sell them for cereals; wherever
pastoralists have been in contact with farmers or markets,
it seems likely that they could obtain more food energy by
exchanging their surplus animals for cereals than by eating
them. The few published figures confirm this for west
Africa, and show that the food energy terms of trade (the
ratio between the food energy value of an animal eaten and
food energy value of the millet that could be obtained by
selling the same animal at current market prices) are positive

although very variable. These figures are shown in table 9.
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Table 9 Food energy terms of trade, beef to millet

Place Date millet kcal1 Source
beef kcal
Mali
- inner Niger delta 1958 16 Gallais 1967:
401-411
Niger
- Tahwa 1963 2.3 Niger 1966: 159
- hder 1930s 8 ) Bonte 1973: 95-6
1960s 5 )
- Western Niger- 1968-70 4 - 8 Sidikou 1974:
195-7
- Tahwa 1967-75 3.7-10.4 FAO 1977: 362
Chad
- severalZSahelian
markets 1957-8 2.6-4.6 Le Rouvreur 1962

Notes: 1. Calculated assuming a dressed weight of an ox of
120 kg, (150 kg in the inner Niger delta), and energy. values
of 330 kcal/l00 g millet, and 237 kcal/l100 g beef.
2. Markets of Moussoro, Am Zoer, Abéché, Nokou, Kunjuru.

The best exchange is in the rich inner Niger delta,
the least good in the remote markets of pastoral zone of
Chad, but in all cases the ratio is positive; from the point
of view of food energy value it would always be better for
a pastoral household to exchange its surplus cattle against
miilet rather than eating them, since it can get between. 2

and 16 times more food energy this way.

For this reason it is to be expected that west African
pastoralists will market more of their production than do
farmers in the same zone. There are very few published
figures to test this, and there are doubts about the adequacy
of those that do exist, especially in calculating the total
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physical output of milk and in pricing, but it is worth

reviewing the evidence.

Dubie (1953: 152) gives a representative budg:t of a
well-off Moor household in the 1940s, which owns 200-250
sheep, 50 cattle and 30-40 camels. Approximate potential
annual offtake rates from such a herd would theoretically
be 20-25 percent for sheep, 10 percent for cattle and 6
percent for camels.l In fact sales during the year are
estimated by Dubie at 35 sheep (15 percent of the flock), 1
bullock (2 percent) and no camels. There is no record of
the household's own consumption of animals, but this is
likely to be several sheep, bringing the sheep offtake rate
up to around 20 percent, which is 1n line with the expected
potential rate of offtake. Household slaughter of cattle
is less likely, so it appears that the cattle herd
exploitation is below the potential 10 percent. There
are no sales from the camel herd, but the household has a
small income from camel transport. All the milk is
apparently consumcd by the househoid (of 10 people), which

lives almost exclusively on milk for 8 months of the year.

Although no estimate of milk production or value is
given by Dubie, it is possible to cstimate it. The household
of 5 adults and 5 children lives almost exclusively on milk
for 8 months. With daily food energy requirements of 2350
kcal per adult and 2000 kcal per child, minimum household
requirements, and thus herd production, in this period are
6525 iitres (21,750 kcal daily for 240 days divided by 800
kcal/litre composite energy value for camel, cattle and
sheep milk). If milk production during the other months
is 1000 litres, total annual milk production is 7500 litres.

1. These are discussed below. In an economy where camel
transport 1s importanv, the camel offtake rate would be much
lower, possibly negligcable.
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Valuing this milk production is difficult, since there
are few published prices of milk and they vary widely in
space and in time.l For the purposes of calculation I have
used the conservative assumption that milk is bartered
weight for weight with millet (a not uncommon practice in
pastoral areas in fact), and have used this to establish
milk prices from millet prices. In general this practice

will underestimate the value of milk, although not always so.

Milk production in the Moor household described by
Dubie can be estimated in this way by reference to the price
of millet, given by Dubie as 1200 F for 430 kg, or 2.5 F/kg.
If milk exchanges for millet at equal weightes, the value of

total subsistence production of 7500 litres is 18750 F.

The household is also assumed to eat 5 sheep during
the vyear. These are valued at market price. The possible
growth in cattle and camel herds and sheep flocksduring the
year 1s not estimated. Marketed output is taken from

Dubie's figures. Total household gproduction during the

vear is given in table 10.

1. 1In 1958 in the inner Niger delta in Mali, a rich agricultural
area, milk cost five times as wuch as the same weight of millet
(Gallais 1967: 402-4). Tn fully pastoral areas the rate of
exchange is usually 1css good. In north Chad and Mali in the
1930s and 19505 milk appecars to have been 2.3 - 3.5 times as
expensive as the same weight of millet. In the pastoral zone

of Niger, milk cost around 0.8 times as much as millet in 1963
(Niger 1966: 159); in 1974/5 the price of milk was estimated

to vary between 0.6 and 3.4 times as much as the same welght of
millet (FAO 1977: 242-363).
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Table 10 Annual production of a well-off Moor pastoral
household (1940s)

Value (F)

Subsistence production:
- 7500 litres of milk 18,750
- 5 sheep 750
Marketed production:
- animal sales: 35 sheep 5,250

2 donkeys + 1 bullock 1,300
- camel transport earnings 600
- artisan products 1,000
- trade, transport, gum collection etc 4,000
Gross return 31,650
Marketed production as % of gross return 38 percent

It appears that this Moor pastoral household is a
partly commercialised one in that 38 percent of its gross
revenue comes from market transactions. It is difficult
on the evidence given by Dubie to know how representative
this household is of Moor pastoral households generally.
Poorer households than this, which are probably in a great
majority given the unequal distribution of animals in
traditional Moor pastoral society, might have‘a smaller share
of revenue from market activities. On the other hand,
households with any substantial caravan activity would have

a larger commercial income.

From Chad, Le Rouvreur (1962: 410-411) gives a similar
sample budget for a household of Annakaza (Tubu complex)
camel herders of medium wealth. Valued in the same way as
the Moor houschold, (ie milk 1s given the same price as an
cquivalent weight of millet) thelr total production is given

in table 11.
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Table 11 Annual production of a mediumly wealthy Annakaza
pastoral household, north Chad (1950s)

Value (CFA)

Subsistence production:

- 1500 litres of milk 22,500

- 700 kg dates 42,000
Marketed production:

- 300 kg dates 18,000

-~ 3 camel calves 12,000

- camel transport earnings 3,000

Gross return 97,500
Marketed production as % of gross return 34 percent

This household again falls within the category of partly
commercialised operations according to Ruthenberg's terminology.
Again, it is not clear how representative this household is.
Certainly were it to undertake any caravan trading, its cash

income wculd form a very much greater part of the total.

For Twareg and Fulani economies there are two sets of
usable published figures. The first comes from the sample
budgetary survey carried out in Niger in 1963 among Twareg
and Fulani households (Niger 1966: 155-170). This survey
included both pastoralists and households which obtained a
large part of their livelihood from agriculture. In these
calculations milk is valued a little lower in relation to
millet than in the previous budgets (miik is 10 F CFA/litre,
millet 12 F CFA/kg). The household budgets for the two

groups are summarised in table 12.
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Table 12 Annual production of Twareqg and Fulani households,
Niger (1963)

Annual household production (CFA)

IF'ulani . Twareg
Subsistence production:
- milk 15,042 20,832
- millet 1,435 8,315
- meat 736 840
Bartered production:
- milk 276 -
- live animals 2,093 4,326
- other 23 147
Marketed production:
- live animals 15,180 17,220
- butter 207 -
- skins 184 -
- handcrafts - 840
- millet - 504
- trade - 252
- other 69 504
Gross return 35,245 53,781
Marketed and bartered
production as % of gross
return 51 percent 44 percent

If, as scems likely, subsistence production has been
undcrestimated in these figures, both Twareg and Fulani fall
within the category of partly commercialised operations, with
the Fulani slightly more dependent on the market than the
Twareg.l In both economies sale of live animals is by far

1. 7f milk is valued as in the previous budgets, as worth its
weight in millet, marketed and bhartered production in the Fulani
and Twarcg budgets becomes 47 and 41 percerit of gross returns
respectively.
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the most important market transaction, accounting for 96
percent of Fulani and 91 percent of Twareg market and barter

revenue.

A speciren budget for a Fulani household in the inner
Niger delta in 1958 is given by Gallais (1967: 403-4).
This is for a small (4 people) "modern" Fulani household
living both from pastoral and agricultural production, and

involved in Kol# nut trading. The budget is as follows:

Table 13 Aunual production of a Fulani household, inner
Niger delta, Mali (1958)

Value (F)
Subsistencc -production:
- 1102.5 litres milk 44,100
- 1230 kg paddy 14.760
Marketed production:
- 37.5 litres milk 1,500
- one oOx 14,000
- kola nut trading profit 30,000
Gross return 104,360
Marketcd production as percentage of
gross return 44 percent

This household also falls in the partly commercialised
category. Subsistence produccion is probably considérably
underestimated in this budget as in others (for example,
although the value attributéd to subsistence milk production
is high, the quantity is undecrestimated, since no allowance
is made for milk production by the main cattle herd while
on transhumance out of the delta; no allowance is made for
meat consumption by the household, or for growth in the

nerd), but even if the value of subsistence milk production
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is doubled, marketed share of gross revenue is still over 30
percent.l Gallais concludes (1967: 406) that in the inner
Niger delta pastoral incomes are much higher than agricultural
ones, and that a much greater proportion of pastoral than of

agricultural incomes comes from market transactions.

Althougli it should be interpreted with caution, since
subsistence production is very probably underestimated, the
evidence from these budgets indicates that the pastoral
economies for which data are available are all involved in
market and barter transactions to an appreciable degree.
They appear to fall within or very close to the category of
partly commercialised operations in which sales (and barter
exchanges) account for 25 to 50 percent of gross returns.
The figures for Moor and Tubu households are at the lower
end of this scale, indicating that in the 1940s and 1950s
these economies were probably close to the subsistence range
in which less than 25 percent of gross returns comes from
sales. In these Saharan and noirth Sahelian economies, house-
holds involved in caravan trading would have had a much
larger proportion of thelr returns through the market. The
Twareg and Fulani figures (which are from the end of the
1950s and early 1960s) are close to the upper end of the
partly commercialised range. Changes since these figures
were gathered are likely to have moved all the pastoral
economies of west Africa towards a greater commercialisation

of production.

1. Gallais gives another Fulani housechold budget from the
inner Niger delta, that of a large traditional household which
is not involved in kola trading and lives principally from

its herds; 1in this budget the marketed share of revenue is

77 percent, lcading Gallals to conclude that the traditional
Fulani pastoral cconomy is a highly commercialised one.
Unfortunately the value of milk production from this household
appecars to be seriously underestimated, and the budget i-
unusable. The same is truce of a Fulani pastoral househcid
budget reported from an unpublished source by Dupire (1962:
133). According to this budget, 7 cattle cut of a herd of 30
are sold in a year, a commercial offtake of 23 percent (and
this does not include household slaughter or non-market exchange);
this 1s twice the likely sustainable offtake rate for Fulani

Bororo cattle, and, Lf corrcct, would lcad rapidly to the run-
down of the herd. Tt must he either mistaken, or” the product of
a very unusual situation.
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1.5 CONCLUSIONS

The four variables discussed above - environment, socio-
cultural tradition, source of livelihood and degree to which
household production is marketed - enable west African

pastoral economies to be classified into four main categories.

1. Saharan and north Sahelian camel economies

These occupy the very dry northern regions, with erratic
rainfall and vegetation, Ethnically they include many of
the Mcor, and some of the Twareg and Tubu groups; many of the
pastoral economies in this category are or were until
recently based around the Saharan and north Sahelian mountain
ranges and in the plains immediately surroundiing them, but
they have spread out in a long historical process of south-
ward movement, much speeded up by the events of the 20th
century. The social structure of such groups is generally
hierarchic, with a rigid class structure incorporating a
servile class of pastoral, agricultural or domestic labourers.
Camels are the most characteristic animal herded, goats are
ubiguitous, and some groups also herd sheep. These pastoral
activities are often associated with long-distance caravan
trading (salt, cloth, foodstuffs, animals), and with oasis
agriculture (dates, wheat, some millet); the latter Qas
however traditionally carried out by a servile population
rather than by pastoralists, Where there is no oasis
agriculture or caravaneering, a high proportion of household
income is from pastoral activities, and pastoral products
form a high proportion (between half and three quarters) of
household food consumption. However where the household

has an associated servile labour force cultivating oaéis
gardens, agricultural products may form a high proportion of
hoth total houschold income and household food supply. " A
relatively low proportion (around one third in the 1950s-
1960s) of household gross income is from sales or barter;
however where the household practices caravan trading there
is a much greater proportion of market income due to the

great profitability of this type of enterprise.
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2. Ssahelian multi-species pastoral economies

These occupy the main band of the Sahel, and are especially
of Twareg origin, with some Tubu ahd other ethnic groups in
north central Chad. Like the north Sahelian camel
economies, there is generally a hierarchic social structure,
with until recently a servile class working at pastoral and
domestic tasks. Taere are now new multi-species pastoral
groups composed of former slaves. Ownership of any
combination or all of the 4 species is possible. Camels

are common in the north, where this type of pastoral economy
overlaps the camel cconomies; in tbhe s2uth, cattle are
common and this type overlaps the south Sudanic agro-pastoral
economies., These multi-species economies either rely on
pastoralism to the exclusion of agriculture, or cultivate
millet in the south of the zone. There i1s some caravan
trading, although on a smaller scale than in the north
Sahelian camel economies. A high proportion of household
jncome comes from pastoralism, and pastoral products form a
relatively high proportior. of household food supply (ranging
from about one third in households which practice some
agriculture, to over one half in those that do not) . Slightly

less than one half of household gross income comes froh sales.

3. Sahelian and north Sudanic cattle economies

These are found in the south Sahelian and north Sudanic zone,
and are mainly composed of Fulani cattle herders, although
there are similar Arabic-speaking cattle herders in Chad.

The Fulani are characterised by an egalitarian social
organisation, with animals being herded by their owners. In
some of thesc cconomies there is no agriculture at all, in
others there is cxtensive rainfed cultivation of millet.

There is little trading, and no caravanecring. A large
proportion of houschold income comes from pastoralism. In
purely pastoral houscholds, milk and meat form 40 to 50 percent
of household food consumption; this drops to around a quarter
in houscholds practising some agriculture however. Between

40 and 50 percent of gross household income comes from sales.
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4. Sudanic ayro-pastoral economies

These occupy the high and relatively reliable rainfall south
Sudanic and north Guinean vegetation zones, and are also
found in the rich environments of the main river valleys,
especially the inner Niger delta in Mali. Tiiese economies
are most typically Fulani, who in several areés are anciently
organised into states with a hierarchic social structure; in
places this has madc possible a high degree of organisation
of land-use and a close integration of pastoralism and
agriculture. Therce is some class-based division of labour;
servile labour is used mainly for agriculture, and where
animals are not supervised by their owners, Fulani specialists
are usually engaged for this work. Cattle are the commonest
and most important animal herded, and goats are also common;
some Fulani groups herd sheep, and there are some groups that
have specialised in sheep herding. There is some trading,
but it 1s generally small-scale trading in such items as kola
nuts; there is no long-distance caravan trading. A
relatively high proportlon of household income may come from
pastoralism, but cereals provide a large proportion (around
three quarters) of houznhold food consumption. Household
produc’ion is partly commerci lised, with 40 to 50 percent

of gross income resulting from sales; this is a higher figure

than in neighbouring fully agricultural societies.

There are many overlaps between these four basic types
of west African pastoral economy, and in some areas, such as
the Sencgal valley, northern Upper Volta and northern
Cameroun, two types are often found side by side occupying

the same environment.

2, PASTORAL PRODUCTION

All types of pastoral production systems combine four

main factors of production: land, technology, herds and labour.



2.1 LAND

The contribution of land to pastoral production depends
on two main variables: (a) the ecological valve of land
as an input to production; it is in fact not land but the
vegetation that grows on it that provides the input, by
making food cnergy available to domestic animals; (b} the

ways access by grazing animals to the vegetation is regula ted,

2.1.1 Vegetation

The general determinants of primary production in dry
west Africa were discussed earlier. Total annual primary
production increases from north to south in rough proportion
to tatal annual rainfall. There are important variations in
plant production however, and in the south of the zone crop

residues become an impottant source of animal feed.

Seasonal variations in oprimary production

Throughout dry west Africa there are major seasonal
changes in the quantity and quality of vegetation. During
the short growing period, which corresponds roughly to the
rains from June or July to Septcember, most grasses are green,
with high water and low cellulose content; this changes
during the cold and hot scasons when leaves, fruits and seed

pods of some trces become a major source of animal food.

In the Sudanic ecological zone of northern Nigeria,
herbag2 production increases from 50 kg dry matter/ha in

May at the end of the dry season, to 1500 kg dm/ha in October/

November. In the northern Guinea vegctation zone to the
solth, increascs arce similar as table 14 shows. Quality
variecs also: crude protein content of the grass cover drops

from a high of 12-14 percent in the carly rains to 2-3 percent

in standing forage in the dry scason (Van Raay 1975: 84-5).
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Table 14 Cumulative yields and nutritive value of upland

savanna in Northern Nigeria, 1967-9

May June July Aug. Sept. Oct. Nov. Dec-May

Katsina survey
area; Sudanic
savanna

Dry matter (kg/ha) 50 200 400 600 800 1200 1500 1060

Avg. crude protein
content (% dry
matter) 14 14 12 7 6 5 3 2

Zaria survey .
area; northern
Guinea savanna.

Dry matter (kg/ha) 300 700 1000 2500 2500 3000 3500 300

Avg. crude protein
content (%dm) 12 12 7 6 5 5 4.8 3

Source: Van Raay 1975: 85.

Plant production varies with soil and with surface
topography. I'specially important are seasonally waterlogged
depressions, which produce green vegetation over a longer
period or in different seasons than drier areas. In northern
Nigeria these fadama depressions produce 3500 - 7500 kg dm/ha,

with a crude protein content of 3-6 percent.

Because of the short grazing season, browse is an,
important component of the diet of domestic animals throughout
dry West Aflrica. Browse provides a high value food
supplement which is caten throughout the year, but has
particular importance in the dry scason when other food is
scarce. In this scason many trees and shrubs produce shoots,
leaves or secdpods high in nutrients. In Katsina province
of northern Nigeria over 20 hrowsec species are consumed, and

crude protein content is high (Van Raay 1975: 88). This
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high quality is especcially important since it appears to be
pasture quality rather than quantity which limits animal
production in this areca. Research in progress in Mali
similacly emphasizeg foraye quality as a constraint on
cattle production; only by highly selective grazing, which
is helped by herdsmen's choice of suitable areés, can cattle
obtain a diet of adequate quality to maintain their weight

during the dry season (Breman et al 1978).

Similar results were found in comparable but drier
ecological conditions in Darfur in the western Sudan (Sudan
1974: 64-5). Here browse forms the major component of
animal diet from January to June. Leaves and fruits, both
of which are high in protein, are produced at times of year
when grass protein is low; lecaves arec often produced before
the rains break, in response to changes in humidity and

temperature.

A number of environmental and management factors
influence the use of natural pasture. The relative
palatability of plants may affect the readiness with which
they are eaten when vegeta®ion is abundant, but when there
is little to cat even normally unpalatable species are
usually taken. Competition from other herbivores is not
very great. There are relatively few large wild animals
in the area any more, althouch termites and other small
animals may take a part; in the Ferlo savanna in north
Senegal (200-300 mm annual rainfall) one-third of yearly
grass sccd production is eaten by small animals (Bille and
Poupon 1974).

Fire is a more important influvence. Fire 1s uncommon
in thz sparse steppe vegetation of the Sahel, but where
grass production during the period of vegetative growth
exceeds 1 ton/ha dry matter, fires wmecome common. In

northern Nigeria, for example, Fulanl fire the bush before
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moving south in the dry season to ensure good regrowth on
their return north in April and May (Van Raay 1975: 55).

Annual variations in plant production

Tn addition to seasonal variations, plant production
varies considerably from year to year as a result of rainfall
variations. Tn the dry arcas of west Africa, primary
production of plant material by photosynthesis 1s limited
mainly by water available, and in areas of less than 600-
700 mm annual rainfall, net primary production over broad
areas is closely positively correlated with total annual
precipitation. As a broad generalisation it is estimated
that in the Sahel and Sudanic zones, each 1 mm of rain
produces 1 kg/ha of consumable dry matter of vegetation (Le
Houérou and Hoste 1977}. So annual rainfall variations
on a large scalc lead to important changes in total primary

production.

Bille (1974) measurcd soil water values and active
growth period of the vegetation directly, and estimated that
the "period of useful rainfall"” started at the moment when
approximately 60 mm of rain had fallen in 15 days, or 30 to
60 mm in a shorter time. This was enough for germination
to start. This threshold varied in the Ferlo area of
northern Scncgal between the end of July and early August.
Active growth of plants continued as long as monthly rain-
fall exceeded 40 mm, and continued until 10 days after the
last major rainfall. This period of useful rainfall varied
normally from 50 to 110 days per year, and plant proddction
varied in proportion. In low ralnfall years herbaceous
plants shortened their vegetative cycle and took dwarf forms
in order to conscrve rescrves of sced formation. Trees
came into leaf later, leaf production was much reduced and
leaves fell carlicer. Fewer treces bore fruits or seeds, and
when conditions become extreme, as in 1972, many trees died,
although mortality rates varied widely according to species,

location and agce. In the exceptionally dry year of 1972
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above ground primary production was practically nil. These
variations and the consequent annual variations in carrying

capacity for cattle are shown in table 15,

Table 15 Variation in plant production and theoretical

carrying capacity for cattle in north Senegal

Period of Above ground Theoretical

useful rain- plant produc- carrying capa-

fall (days) tlon (kg dm/ha) city for cattle
(head of cattle/

1000 ha)
Normal good year 110 1300 187
Normal bad year 50 590 87
1972 0 0 0

Source: First two columns, Bille 1974; +third column, Swift 1977.

After a dry year or years, plant production is able to
recover rapidly, however. Grass seeds retain their germina-
tive power for at least two years and probably longer, -and
research in the Ferlo indicates that only a small part of
total sced production (3.3 kg/ha out of total production of
30.6 kg/dm/ha - i.e. 1l percent) is needed to ensure regrowth

of the annual grass cover (Bille and Poupon 1974: 48).

Crop residues

Wherever agriculturc is possible in west Africa, live-
stock also feed on crop residues. In the northern Sahel
the only cultivation is in small oasis gardens using
traditional irrigntion methods, and this does not provide
usable residues. Further south, the main subsistence crops
are millel and sorghum, which need approximately 400-500 mm
annual rainfall, although there are some very short cycle
millets which can grow with as little as 200 mm. As a

result, the northern limit of millet cultivation varies
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hetween 500 mm and 220 mm mean annual rainfall, depending

on soil conditions and surface drainage, while sorghum can

be grown down to rainfalls of about 400 mm.

Table 16 shows

the zonation of possible cultivations in terms of rainfall

from north to south across west Africa.

Table 16

Zzonation of possible cultivation in

terms of rainfall

Mean annual
rainfall (mm)

Cultivations

Main Secondary
250 Millet S
350 Millet S Cowpea
Cowpea
550 Millet M Millet S
Sorghum S - M Sorghum S
Groundnut S - M Cowpea
800 Millet M - L Millet
Sorghum M - L Sorghum
Cotton Cowpea
Maize S
1000 Sorghum L Millet S
Maize L Sorghum S
Millet L Cowpea
Groundnut L Maize S
Cotton Tubers

Source: Cochemé and Franquin 1967: 19

Note: S, M, L indicate short, medium, or long cycle.

A wide variety of crops, including maize, rice and

tomatoes, are also grown in the bed of the Niger and Senegal

rivers as flood-rctreat crops when seasonal high water levels

receed.

Animals fced on the residues of many of these crops as
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part of arrangements between pastoralist and farmer who is
aware of the value of having his fields manured. Animals
may be simply grazed on fields, manuring them as they pass,
breaking up the topsoil and mixing in part of the residues,
or they may be corralled at night on one part of the field
for periods from several days up to two months; droppings
may also be collected from elsewhere in an effort to manure
intensively. Van Raay (1975: 57-60) shows that these
practices, especially the second,lead to considerable

increases in organic carhon in the soil.

In northern Nigerian savannas, millet residues are of
little value to livestock, because intercropping means that
millet stalks cannot be grazed until the other crops have
been harvested several months later, by which time they have
decayed; cassava is llkewise of little value because it is
fenced, produces few residues, which are in any case poisonous.
The other main crops, sorghum (guineacorn), cotton, ground-
nut and cowpea, all supply usable residues (Van Raay 1975:
8§8-95) . Table 17 shows the yields and nutritional values.

Table 17 Ylelds and nutritional value of crop residues in

Katsina
Residue Mcan yiecld Mean crude protein
(kg dm/ha) content (% of dm)
Sorghum 1738 2.2
Cotton 280 8.0
Groundnut 515 9.2
Cowpea 258 l1o.0

Source: Van Raay 1975: 95,

Using the various potential sources of livestock feed,
Van Raay established a schedule of potential grazing days for
the total livestock pepulation in Katsina province. This
is shown in table 18. Although this is a theoretical

calculation only, it does indicate the potenti 1 relative
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importance of the various sorts of vegetation for feeding
livestock. The figures also show that even in the
relatively densely populated Katsina province there is
apparently an ample supply of fodder. Although it is likely
that the actual utilisation rate by livestock, especially

of crop recsidues, is much lower than the theoretical
potential, the great importance of crop residues is clear:
together they amount to 33 percent of potential grazing,

with sorghum alone responsible for 27 percent of potential
grazing days. Access to crop residues is thus responsible

for greatly increased livestock production potential.

Table 18 Fodder potentials in Katsina Province

Land Estimated fodder Potential grazing days
totals of total livestock
(1000 tons dm) population per annum
forest 344 57
unreserved forest 77 13
residual, ie savanna 1506 251
sorghum 766 128
cotton 36 6
groundnut 86 14
cowpea 77 13
total 2892 482

Source: Van Raay 1975: 99

Seasonal variations in total fodder supply were also
calculated as a fodder supply index by scoring each type of
fodder each month. The result is shown in figure 2.

In Darfur a similar pattern of seasonal changes in the
main sources of livestock feed was recorded, as table 19

shows.
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Table 19 Seasonal fodder availability in souther Darfur

Activity J F M A M J J A S o) N D
rainfall - - - : - -

grazing - - = - - - - - - -
browsing - e m s m s s e ——

crop residues —mm— - - -

Source: Sudan 1974: 64

Annual variations in crop residues are obviously
considerable. Since rainfed crops require more water,
better spaced, than pasture, annual variations in rainfall
or in periods of soil water availability are likely to cause
large fluctuations in the quantity of millet, sorghum and

other residues available to livestock.

To summarise, total plant food available to animals
increases from north to south in close correlation witﬁ
total annual rainfall. The sharp seasonal concentration
of rainfall causes a similar seasonal peak in grass growth
and availability. This is offset to an important extent
by browse, which, because it produces high quality feed
(especially leaves and fruits) at a time of year when grass
is scarce, is an important component of all animals' d}ets.
South of about the 500 mm rainfall line, crop residues like-
wise become an important component of animal diets, also
available at a time when grass 1s scarce. However the close
correlation betwecen rainfall and plant (and crop) production,
means that the consideranle annual variations in rainfall are
reflected in considerable annual variation in the total feed

available to animals.
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2.1.2 Access to pasture

Traditional svstems

Access to pasture (used here to include all plants
whether grazed or browsed), to agricultural land and crop
residues, rights to water, salt licks, trees or wild fond
plants and wild animals are regulated by various mechanisms
in different pastoral societies in west Africa. Seasonal
and annual variations in plant growth make collective use
of pastures inevitable in the dry zone, and pasture land is
generally held communally. This does not however necessarily
mean that access 1is uncontrolled, only that pasture use is
reqgulated at the level of a specified collectivity rather
than at the level of individual landowners. Access may
be controlled cither through institutions defining which
social or political group has pasture rights, or through
ownership or control of the water sources without which
grazing is not possible for much of the year. The main
traditional sanction used to enforce these rules, where they
existed, was, and to a limited extent remains, the threat
of force. In most cases where access was once institutionally

organised, the institutlons have been weak in living memory.

Before considering institutional regulation of access
to pasture, 1t is necessary to mention briefly one non-
institutional way in which access to pasture and other
envircnmental resources is controlled. Pasture is not used
directly, but indircctly through grazing and browsing by
domestic animals. Where land is communally held, each
houschold's cffective share of pasture depends on the-animals
it has available to graze. Differential appropriation takes
place: (a) Where the number of animals owned or managed
varies between houscholds, in which case large herds have
access to more pasturc than houscholds with small herds.
(h) Where houscholds own or manage different specics of
animals and cach species has particular feeding preferences
or a particular ccological niche; in this case households

owning a particular species have access to resources denied



-47 -~

to households which do not own that species. In some
cases the ownership of a particular species depends on the
household's class position. This. was for example the

case in the Ahaggar mountains. Only "noble" Twareg
traditionally owned camels, which occupy a distinctive
ecological niche; this meant that the camels Were herded
at some distance from the Ahaggar itself in the Tamesna
pastures to the south. Ownership of camels is still
socially quite restricted in most Twareg societies which
means that many houscholds arc denied access to the types
of vegetation (principally browse) eaten by camels. Some
Fulani clans herd mainly shcep, which restricts the types
of vegetation to which the household has access by
comparison with houscholds herding cattle. In fact, since
different specics have different ccological requirements,
the exact composition of household herds and flocks
determines their effective use of vegetation. For example,
watering intervals of different species determine the

area around dry season water points to which they have
access. An indication of these differences for Twareg

in northern Mall is given in table 20.

But the main determinant of access to pasture is the
institutional framework relating particular groups of
peopl2 to a particular area of land. There are two broad
categorics of territorlal organisation of pastoral societies

in dry west Africa.

In the first place there are territorial systems ‘based
on lincage or class organlsation, whereby membership of a
speclfied soclal grouping confers use rights to pasture in
the territory of that group. This category is characteristic
of the hicrarchlc socletices of the Moors and T'wareg, and those
agro-pastoral Tulani who have a hierarchic social
organisation; Lraces are also found among Lhe Tubu of

northern Chad. The control and allocation of land rights
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by the senior status group or individual in these hierarchic
societies is often used to justify tribute payments from

lower status groups in return for pasture allocation.

Table 20 Watering interval, normal grazing radius and

area of pasture available in the dry season, Kel Adrar

Twareg, north Mali

Species Watering interval Normal grazing Potential

(dayr) radius (km) pasture 2

area (km")
camels 5 35 3,850
cattle 3 25 1,960
sheep 3 20 1,260
goats 2 15 710

Source: Swift 1979

In the Moor Emirates of the Adrar, Trarza and Brakna,
noble hassar .ribes and clans control the pasture lands,
and usce this to justify payment of a tribute by vassal groups.
In addition therec are tributary relationships betwecn
individual noble and vassal families, the latter generally
outside the Emirate, allowing them access to pasture (Bonte
et al 1978). It has heen suggested that a first-come-first-
served system also operates within this broad political
allocation of pasture. In the Mauritanian Sahel a nawcomer
1s not allowed to dig a well within a radius of 5-15 km
around an existing well without the agreement of the owners
of that well (Batalllon 1963: 33). '

Amonyg the "T'warcy there apparently was a system of
pasture appropriation based on clan and class affiliation,
and this still operates to a certain extent in areas where

traditional Twarcyg social organlisation is strong. The
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system was until recently seen in clearest form in the
Ahaggar mountains in the central Sahara. Here clans are
territorial units (Nicolaisen 1963: 148-9; Bourgect
1975: 267). The dominant noble clans have large
territories, which are subdivided into clearlx delimited
territories of vassal clans. Noble clans can graze their
animals anywhere in their own territories and are not bound
by the subdivisions which limit grazing by vassal clans.
The territories of vassal clans may be further divided
into sub-areas, the right to which is vested in individual
tenants, who are frequently section leaders. An annual
rent for these is paid in kind to the Amenokal or
confederation leader, and in return tenants are given the
right to forbid grazing in their area or part of it so
that plants will germinate and fully develop; tenants

are also given the right to half the feral donkeys caught
for domestication, the right to part of all the wild
Barbary sheep hunted there, and the vright to dues from

the crops of every garden in the area. This system of
rights and oblications regarding land appears to have
fallen into partial disuse however, since already in the
late 1950s camps of foreign clans were often found in other

clan territories.

In the Ayr mountains of northern Niger it is probable
that such a system previously existec since the territories
of vassal clans were marked out by stone walls, river
valleys or trees (Capot Rey 1953). A similar system may
have also existed in the Adrar mountains of northern Mali.
In the Tegama area south of the Ayr mountains in Niger in
the early 20th century, noble Twareg clans controlled
access to water and pasture and allocated them to vassal
clans; the nobles used their control of land and water to
extract a tribute from the vassal pastoral clans and from
Hawsa-speaking agriculturalists (Oxby 1978). In the 19th
century, the Kel Gress Twareg of Niger had a comparable
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system; precise boundaries to clan territories are still
remerbered, although the social groups concerned are now
dispersed (Bonte 1975: 187).

Nicolas (1950: 132) records that in the land occupied
by the Kel Dinnik around Tahwa in Niger, each clan had
defined territorles; regular watering of animals at a well
was considered to give permanent pasture rights unless the
original owner of the well required payment of a toll which

indicated that he intended to reserve priority in watering.

In the Malian Gurma, south of the Niger river, the
original Twareg system remains in recognisable form
(Gallais 1975a: 51-75). liere the territories of pastoral
clans are relatively clearly defined and have changed little
since the beginning of the century. Each territory is
based around essential points such as wells and natural salt
licks. Clans of equivalent social status (nobles on the
one hand, vassals on the other) have territories which do
not overlap; the area is divided between the main noble
clans, and the territories of vassal clans are defined
within these major units. Within each of these pastoral
territories, exclusive use rights can only be created by
work, especially by digging a well; pasture itself cannot
be appropriated. However a group which puts up its tents
four years running in the same place acquires a definite
and inalienable right to that site, and others must move
away 1f asked. Elsewhere pasture is allocated on a first-
come-first-served basis, and each camp has the right to
the minimum pasture space needed to feed its herds as long

as it stays in that place.

The Tubu of morthcrn Chad appear once to have had a
territorial organisation in the mountains, with each clan
in theory possessing one or more valleys (Capot-Rey 1963: 83;
Chapelle 1957: 367). Strangers were admitted on certain
conditions: they were forbidden to cut Acacia branches for
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goats or to harvest wild grass seeds before the owner clan
had started its own harvest. But by the time these
ethnographic studies were made in the 1950s clan pastures
were no longer claimed as exclusive rights, but at most

as priority in use. llowever among Kreda cattle semi-
nomads 1in south central Chad, who form part of the Tubu
group, delimited clan pastures were still recognised until
recently, and a stranger cannot use pasture and water
without the agrecment of the owner clan, or family in the

case of water (Le Rouvreur 1962: 276-280).

In the Sudanic savanna zone, where major Fulani empires
or lamidates were created during the 19th century Fulani
expansion across west Africa, there is a minute pattern of
spatial organisation with corresponding levels of social
organisation, although this concerns principally agricultural
land (Gallais 19669). In its most detailed form, in the
Macina area of the inner Niger delta in Mali (Daget and Ba
1955; Gallais 1967, 1975b), this includes the organisation
of the pastoral cconomy and its relationship to the
agricultural cconomy. Use of pastures, fields, transhumant
routes and crop residue grazing is codified and subject to
the authority of specified office holders, whose job is to
manage the grazing system. The origin of thils unique system
was the forced scttlement of Fulani in the early 19th
century by the Fulani ruler of the area, Sheku Ahmadu. Every
family had to have a fixed residence, permanently occupied
by some of the family. This sedentarisation forced Fulani
households to send their herds out of the delta in the
charge of the young men at the time of high water, and made
it necessary to organise thc coexistence of cattle and crops
within the delta itself. The danger of raids also made
some organisation of land outside the delta necessary. The
delta was and remains divided into the territories of
different Fulanl groups, cach containing a village of
scdentary pastoralists, several agricultural villages

inhabited by Rimaibe or agricultural dependents of the Fulani,
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and a burgu pasture area which includes water, and high

and low pastures (which are progressively uncovered as the
river receeds during the dry scason) on which cattle can
live for 7 or 8 months. The burgu pasture is collectively
owned, although owncrship has tended to concentrate into
the hands of a few families in each territory, as a result
of some families lecaving and newcomers not being granted
ownership rights. Foreign herds may use this pasture 1if
they pay a tax in cash or kind; after a certain date

each year this tax is no longer paid and pasture is free.
Fach territory also has designated places where the herds
wait, on their return after wet season transhumance outside
the delta, for the signal from the pastoral authorities
that they may rcenter the delta. Within the delta there
are specially delimited paths to allow the herds to avoid

crops.

The herds lecave the delta at the first rains of the
season and join together at that moment to form large
transhumant herds grouping scveral thousand cattle which
may move over 200 km away, each following a precise path
originally fixed in the 19th century. Only some milking

cattle remain bchind.

The result of this highly organised integration of
pastoralism and agriculture can be judged by the fact that
overall population density in the inner Niger delta is
some five times that in the smaller but ecologically similar
Senegal river flood plain, where agriculture and pastoralism
traditionally cocxisted without comparable institutions
to reqgulatc their interaction. Nlthough threatened by
increased cultivation in hitherto protected pastures and
along transhumance rnutes, and by the reduced authority of
traditional office holders, Sheku Ahmadu's system still

largely regulates pastoral land use in the inner Niger delta.

As opposcd to these tcrritorial systems based on
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traditional social organisation, which although generally
no longer effective, often still determine the broad
pattern of spatial distribution of pastoral groups, their
ownership of water rights and theilr receptiveness to new
forms of territorial organisation, some pastoral socleties
in dry west Africa have no traditional territorial
organisation, and no claim to specific pasture areas other
than effective occupation on a first-come-first-served
basis, although this may still be combined with ownership
of wells by the person or group which dug them. This lack
of territorial organisation is found where pastoral groups
are moving into new land, or where several groups coexist,

as in northern Upper Volta or the Chad-Sudan border.

The nomadic pastoral Fulari of northern Nigeria and
Niger, and in particular the Wodaabe, are an example of
the first case (Stenning 1959: 239; Dupire 1962: 70-92;
Dupire 1970: 229; Dupire 1975: 323-327). These Fulani
are not organised territorially. Social organisation is
flexible, the main unit being a migratory group composed
of several clans, under an elected leader, the ardo.
Spearhead migratory groups move into a new grazing area
using 1t at first only as wet seascn pasture. After a few
years they dig wells and start to use the area as a dry
season base. When they move further north in the wet
season, other Wodaabe groups, less mobile oxr more recently

arrived, start to cccupy the area in the wet season.

The Wodaabe do not know how to construct wells, so.a
clan subscribes and has a Hausa specialist dig it; the well
is then the collective property of the subscribers. Use of
the water is strictly reserved to members of the group.
Wells tend to be dug alongside Twareg wells to be sure of
finding water, and so pasture is competed for freely by
Twareg, Buzu and [Fulani. However 1t appears that there is

some de facto synchronlilsation of transhumant movements at
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the end of the wet season between Twareg and Fulani. In
order to avoid too much competition for water and pasture,
large herds normally move filrst and use principally surface
pools, while small herds and small stock, which have lower

demands, move later.

The successive changes in transhumance areas are the
stages of the migratory drift by which Fulani have moved
north into much of the area previously occupied by Twareg
in Niger. At first these Fulani were obliged to accept the
conditions of the Twareg and Hausa who controlled the land,
and pay a tax. But as the Fulani acquired water rights by
constructing their own wells and pools, they began to claim
customary rights to pasture without paying tribute. And in
areas where Fulani expansion is long estat lished, trans-
humance routes and pastures tend to become well defined by
habit, unlike the apparently chaotic pattern in recently
occupied areas. In places unrcecgulated use of land by
migratory Fulani runs up against the formal territorial
organisation of more anciently settled Fulani. In Cameroun,
migratory groups of Wandu Wodaabe were forbidden access to
the pastures of Mgaoundéreé by the Fulani estabhlished there
in the more rigid social framework of a lamidate (Dupire
1970: 224).

In Nigeria, there is a similar lack of territorial
organisation among pastoral Fulani. Hopen (1958: 160)
states that 1n Sokoto province in the past clans were
territorially compact groups with acknowledged grazing rights,
hut that there 1s no recent sign of this. In Bornu province,
no form of rights to exclusive grazing or to transhumance
orbits are claimed by Wodaabe Fulani, although the
establishment of village headships from pastoral clans by
the colonial authorities resulted in the creation of
agricultural villages with demarcated lands to which pastoral
linecages returncd regularly each wet season (Stenning 1959:
224-239).




A lack of territorial organisation 1s also found in
areas where several pastoral groups coexist. In northern
Upper Volta, Fulani advance into what had previously been
a Twareq area has destroyed any previous territorial
organisation, and now both these groups, as well as the
new herding groups formed by former Twareg sléﬁes, all
compete for pasture (Barral 1967: 28). The fact that in
these more southerly areas many water sources are pools and
marshes (which cannot be privately appropriated since no
work goes into their construction) also makes territorial
organisation less possible. A similar situation exists
on the Chad-Sudan border inhabited by Zaghawa pastoralists
and other groups (Tubiana 1971: 132-3). Here as elsewhere
wells belong to the person or group which dug them; if
there is lots of water no-one is refused, but 1f water is
scarce the owners will keep others away. The pastures
are not claimed by any particular clan and are used by
Zaghawa clans, as well as other pastoral societies such as
the Kababish, Bideyat and Daza. The only rule of pasture
use is filrst occupancy; newcomers may not move to areas

already occupied by other camps.

Recent changes

The traditional systems regulating access to pasture
have all undergone modification as a result of political and
economic changes in rccent decades. The most important of
these changes datc from the colonial conquest. The general
effect has been a relaxation of such traditional rules as
did exist, and a less ordered, more intense use of

environmental resources.

For reasons »f military security, administrative
cenvenience or punishment, and in order to reduce conflicts
between pastoral groups over water and pasture, the French
colonial authorities promulgated and enforced a large number

of "grazing conventions" which specified the geographical
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1imits within which each group (usually at confederation or
clan level) had to restrict its nomadic movements. An
effort was made to attribute separate pastures to different
groups, and the limits were drawn on official maps which
served as =vidence for court cases against offenders. Some
similar conventions regulated the use of land for agriculture,
and in Niger a northward limit to agriculture was fixed by
law. These agricultural conventions were however without
practical effect, and the official limits to agriculture
were continually redrawn to take account of the spread of
agriculture into previously pastoral areas. The grazing
conventions were more effective for a time in regulating
access to pasture. Some conventions were very detailed,
others merely fixed general limits for members of a given
confederation (see for example Galloy 1963: 18-21).

However from the 1950s onwards these conventions fell into

disuse, and they no longer have any force.

Colonial administrations also ended raiding and
banditry, and provided security which led to relaxation of
previous concentrations of camps for protection and a more
even spreading over availahle pastures. This was accompal..ed
by the crcation or sprcad of new pastoral groups such as
the Fulani and the Buzu, or liberated Twareg slaves. The
creation of new horcholes hastened these processes since
the borcholes were dug by the government and the water was
availabhle to all. The construction of borcholes in the
Tahwa area of Niger from the 1950s was a major force behind
the Fulani movement into a previously largely Twareg and
Buzu area (Dupire 1962: 91). Where new water sources have
not been created by government, some de facto territorial
organisation may remain. Water points in these areas are
mostly wells duy by particular individuals or groups; labour
is invested in them and this creates a right of appropriation.
As a result, private or group ownership of water points may
still restrict pasture use to holders of water rights,

especially at times when water is scarce.
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The spread of agriculture has reduced the land available
for pastoral herds throughout the region. Gallais (1972)
reviews some of these cases of loss of land, which are
particularly severe 1n the flood retreat pastures in the
valleys of the Senegal, Niger and Logone riverg, now
priority areas for agricultural development. In the Ferlo
in north Senegal large pasture areas have been taken over
for peasant groundnut cultivation as a result of the
agricultural colonisation schemes inspired by the Mouride
religious movement (Pelissier 1966, Cruise O'Brien 1971).
Land has also been alienated by governments for forest and
wildlife reserves and large-scale agricultural development
schemes (and in a few places for ranches). In some areas,
increasing competition for agricultural land, combined with
new economic processes such as migrant labour, lead to a
progressive dissolution of previously communal tenure of
village lands and its replacement by increasingly individual
control, although this as yet generally stops well short of
individual ownership. This makes relationships between
pastoralists and peasant farmers based on crop residue
grazing more difficult, particularly where these incipient
changes in tenure are accompanied by changes in crop mix and
increased intercropping. In northern Nigeria court cases
brought by farmers against Fulani pastoralists for crop
damage are increasing as a result of these changes (Van Raay
1975: 35-38). Pastoral Fulani in this area feel that
sedentary Fulanl chiefs, who once protected their interests
and their access to grazing resources, now increasingly
identify with the sedentary Hausa cultivators among whom
they live.

A further process of potential major impact on pastoral
access to environmental resources 1s hardly documented at all
in the literaturc. This 1is the increased buying into the
pastoral production system by non-pastoralists, in particular
livestock and other traders, civil servants and other people

able to invest money in livestock. This process takes two
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main forms: buying animals which are then herded by contract
herdsmen paid in cash or kind, and buying or paying for the
construction of water points in places where access to water
assures a largely uncontested access to pasture. It 1is
likely that both these processes were speeded up by the
Sahelian drought of 1968-73, when salaried state employees
were able to buy animals from destitute pastoralists at
emergency sale prices. But the process started before
that. Already during the 1960s, livestock merchants from
the inner Niger delta in Mali, especially Diawambé and
Sarrakolé, were employing salaried herdsmen and building up
large cattle herds which grazed in the north Gurma,
previously used only by Twareg, Fulani and other local
pastoralists (Fofana 1974: 118-9). If these processes
continue, as secms probahle, they will cause profound
changes in the social and economic organisation of pastoral

production.

This rapid survey of the way access to environmental
resources is regulated in dry west Africa suggests the
following conclusion. Where politically stable systems
(usually hierarchical, class-based) have been long installed,
social units tend to have a territorial base and there are
institutions to allocate exclusive grazing, hunting or
collecting rights to specified social groups; indeed the
control and allocation of land may in some Twareg and Moor
societies be the basis of sccial organisation itself. This
type of organisation reaches a very high degree in the inner
Niger river delta. On the other hand, where pastoral society
is in a state of flux, either because particular groups are
extending their range (such as the Wodaahe Fulani), or
because several different pastoral societies, with no
political mechanism for coordinating resource allocation
between themsclves, are competing for the same area,‘there
is no allocation system other than first-come-first-served,
or private ownership of water. The first type of system,

based on a stable, hierarchical social order is characteristic
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of geographical areas long controlled by the society in
question: the 1wareg, Moors and Tubu in the north,
particularly in the Saharan and northern Sahelian mountains,
and the Fulani emirates in the south(Sudanic vegetation
zone) set up as a result of the Fulani conquests of the 19th
century. In terms of the main types ofpastofal economy
described earlier, this type of system was once common,
usually at clan level, in the Saharan/north Sahelian

camel economies, Sahelian multi-species economies, and
Sudanic agro-pastoral economies,. The second system, where
there is no clear territorial organisation and no exclusive
grazing rights, 1is characteristic of the broad zone of
contact between the stable systems to north and south;
geographically it corresponds approximately to the southern
Sahel or Sahelo-Sudanic vedetation zone, historically to

the area where Twareg and Moors extending southwards met

the Fulani spreading northwards, and in terms of pastoral
economies to the Sahelian and north Sudanic cattle economies
as well as the zones of contact or overlap between different

types of pastoral economy.

Except for the inner Niger delta, even such traditional
forms of territorial organisation as existed have now
largely broken down as a result of the end of political
control by traditional ruling groups, a loosening of
traditional social organisation, the construction of new
water points, the spread of agriculture, and new government
policies concerning freedom of access to land. But the
principle of pasture allocation to specific groups of"
pastoralists is not foreign to many areas, and could be the
banis of development proposals designed to regulate grazing

and increase the productivity of pastoral production.
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2.2 PASTORAL TECIHNOLOGY

west African pastoralists dispose of a large body of
techniques relating to all aspects of the pastoral economy
and life. Herc only two aspects of this repertoire, both
particularly relevant to livestock production systems, will
he discussed as examples. Hard information is lacking in

both areas.

The first area conccrns herdsmen's perception of and
knowledge about the natural resources of their environment.
No detailed work appears to have been done on this. It is
known, as would he expected, that pastoralists are skilled
botanists: the Fulani of the Ferlo in Senegal have different
names for over 200 speccies of plants, and in several cases
there are different species-specific words to designate
useful parts (leaves, fruits, young green shoots) of
particular plants (Nacgelé 1971: 133-146). Other west
African pastoral and peasant societies (or at least some
members of them, since it is not recorded how widely this
knowledge is spread through the society) appear to have
similar skills, to judge by incomplete published lists of
plant names in llausa, Zarma, Fulfulde and Tamashek (Bartha
1970) . It is also well established that west African pastoral
peoples have effjcient ways of describing, classifying and
recognising geographical location, surface relief, hydrology,
climatology, and seasons, as well as simple systems of
seasonal wcather forecasting based on changes in the stars

(Donaint 1975).

However there do not appear to be any more systematic
studies of the way cnvironmental resources, chains of
ccological causation and the effects of human use are perceived
in pastoral socicties. This is an especially important
gap since such information is essential in planning chances
in land-use, for example in getting pastoral support for

reduced graziny.
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More is known about pastoral techniques for the

organisation and management of flocks and herds.

Domestication and Social Organisation of Herds and Flocks

West African pastoralists' animals are in general
highly domesticated, unlike those of some othér African
pastoralists. However the attention given to different
animals varies according to their place in the economy,
and through that in the preoccupation of the herdsman.

Thus some Twareg arc much more interested in camels than

in cattle, and spend a great deal of time looking after
their camels and giving them appropriate veterinary care,
while largely ignoring their cattle (Bernus 1978); other
Twareg devote much more time to cattle. Fulani cattle

are almost always well cared for, and some show an
exceptional degrec of social behaviour under human control;
some herdsmen arc reputed to be able to halt their herds by
a simple signal, or to stop a charging bull with their voice
alone. Wodaabe Fulani herds reputedly can be used by their
herdsmen for self-defence, since they can be trained to
charge or to gather round him at a signal (Dupire 1962: 97).
Most Fulani herds have a few highly trained animals as’

herd leaders, and through them the whole herd can bhe easily
manipulated by a small boy if necessary. Such pastoral
skills are an important if unquantifiable element in the

success of a pastoral economy.

Control of Reproduction

Some form of reproductive selection is practiced by most
wost African pastoralists since all males not needed for
reproduction are usually castrated. beliberate selection
for desirable qualities only takes place in general with
large stock. The qualities seclected for in camels are more
often stated in terms of individual beauty than in more

practical terms. Thus the Tubu select their camel progenito:

for their beauty, as do many Twarey (Chapelle 1957: 183;
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Bernus 1978% Nicolaisen 1963); beauty appears in this
case to mean a combination of coat colour, size and strength.
Wodaabe Fulani make conscious crosses of Twareg Azawak
cattle with their own Bororoji cattle, because Azawak are
thought to be better milkers and to live longer. Bulls
are only allowed an active reproductive life of about 4
years, in order that potentially sterile unions with their
own daughters are avoided (Dupire 1962: 110-111). Fulani
cattle are also carefully selected for coat colour, in
order to give a uniform colour throughout the herd; chis
is usually expressed in aesthetic terms, but in view of

the fact that Masal have been shown to select the coat
colour of their cattle adaptively according to environment
(light for hcat reflection in the hot lowlands, dark for
heat ahsorption in the cool highlands - Western 1979), it
is likely that pastoralists' aesthetic preoccupation with
coat colour in west African cattle and camels has an

adaptive meaning. This needs further investigation.l

1. camels on the southern cdge of the Sahara and in the Sahel,
where temperatures rarely fall very low and heat 1s the main
problem, are often very pale, almost white, and this is the
colour said by these pastoralists to be most beautiful; they
are also tall and slim, a good shape for facilitating heat loss.
In the central Saharan mountains anc north Africa, where winter
temperatures often fall bhelow freczing, camels are smaller and
stockier, and dark camels are much commoner, although so far

as I know therc is no record of what colour is considered
acsthetically most desirablc. The difference between the
short-legged, stronyg, dark-coated and foot-sure camels of the
Tibesti mountains of north Chad, and the large, slim, pale-
coated camels of the neighbouring lowlands is particularly
striking (Le Rouvreur 1962); it shows the success of selective
breeding by local pastoralists. Wodaabe Fulani believe cattle
coat colours to have cither good or cvil effects: out of 8
coat colours which bring good luck, 5 are pale and one of the
exceptions is a scapegoat to be slaughtered if the herd does
not increasc; all 5 coat colours that bring bad luck are dark
(Dupire 1962; 115).
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Reproduction of animals is also cortrolled seasonally
by herdsmen. In most of the Sahelian zones there is a
strong natural seasonal effect on animal breeding cycles.
During the long dry scason oestrus in females of all species
is normally suppressed, and males show no sexual interest;
both react to the fresh vegetation which growé after the rains
by coming into breeding condition. This natural rhythm is

used and modified by pastoralists in different ways.

I- the case of Twareg camels (with a gestation period
of 12 months) there is little direct control of reproduction,
although normal practice 1s to ensure a calving interval of
around two years, which may mean preventing the bull camel
from serving a cow which has come into post-partum oestrus
while the vegetation is still good in the cold season. As
a result there is a peak in calving in the months of July,
August and September, with a smaller peak in January,

February and March.

Twareg and Fulani cattle have a similar seasonal
distribution of calving; with a nine month gestation and a
slower physiological reaction than camels to the onset of
rains, there is a peak of calvings around the start of the
subsequent rainy season. lHerdsmen may influence this
indirectly by the timing of the salt licks they give cattle
even though they do not control reproduction directly as
they do with small stock. For cows to conceive rapidly
after the rains would be disadvantageous because births
would take place during the hot dry season, and calf survival
and lactation would both be reduced. The seasonality of
calving among Twareg and Fulani cattle in Niger is shown, 1n
table 21.

Further south the cffects of changes in the natural
vegetation cycle are less visible since crop residues keep
animal nutrition at a higher plane all year, bcing especially

important in the dry season. In north Nigeria, where crop
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Table 21 Calving dates among Twareq and Fulani cattle

in Niger
month number of births percentayge
J 13
F 20
M 11 8
A 25
M 165
J 101 65
J 52
A 272
S 55
o) 102 27
N 16
D 71
Total 903 100

Source: Calculated from Coulomb 1970-71

residues are an important source of food for cattle,l there
is apparently little seasonal variation in the number of
lactating cows, and thus presumably in calvings (Vvan Raay
1975: 50).

Sheep and goats react to the same ecological factors,
although in the case of goats the effect is probably lesgs
decisive. Gestation in both species is 5 months, and they
are thus theoretically able to lamb or kid twice in a year.

1. It was shown in table 18 that crop residues make up 33 per-
cent of potential grazing available in Katsina province.
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However this is prevented except in very good years, in

order to prolong lactations and increase young animals'
survival chances. Shecp reproduction is controlled by the
shepherd in some pastoral economies and not in others.

Thus in Darfur in western Sudan, sheep reproduction is not
controlled by the shepherd; seasonal changes in ewe
condition result in a peak in lambings 5 months after the
start of the rainy season, and 40 percent of births take
place in November, December and January, against only 14
percent in May, Junc and July (Sudan 1974: 29-33), These
sheep are not milked, which may be the reason for a lack

of concern that many lambings take place at the start of

the dry season. NAmong nomadic Illabakan and Kel Adrar
Twareg further west, where sheep are milked, rams are
prevented from mating from the start of the rains until
December or January, with the result that most lambs are born
at the start of the rainy season, ensuring a long lactation
and that there will be grass for the lamhs to eat at weaning
{Bernus 1978, swift 13279). In very good pasture years, rams
may be left unattached after the birth of the lambs in order

that a second lamb crop is produced in December and January.

The breeding cycles of Illabakan and Kel Adrar goats are
requlated differently from shecep, reflecting the different
ecological requiremcnts and economic utility of goats. In
a normal year the does naturally come into oestrus early in
the rainy season, and the kids are born from September to
January. For ewes and lambs, which particularly need grass
at the period of maximum stress during lactation and at
weaning, there is an ecnlogical advantage for births to take
place during the rainy scason, when grasses grow rapidly.

But goats browse by preference on the shoots, seedpods and
fruits of bushes and trces, which are most abundant in the
cold season. Thus goats do well to produce kids in the dry
season, since therc is plenty of the goats' preferred food
during lactation, and the kids have the right food at weaning.

This timing also provides goat milk for pastoral households
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Jduring the cold and hot seasons when milk from other animals

is scarcest.

After the birth of the kids, the buck is prevented from
mating until the start of the following rainy season in
order that there is no reduction in the flow of does' milk
such as would result from a new pregnancy. In a year when
the rains have been very good, or where a household has
adequate milk from other sources, the bucks are left

unattached and a second kid crop is born the same year.

Other Twareg societies have a more elaborate system of
timing goat breeding. In the Ayr mountains of Niger and
the Ahaggar mountains of the central and southern Sahara,
goat flocks are divided into two parts, each of which produces
kids and milk in different seasons, usually during the rains
and at the end of the cold season. This is done to ensure
a good supply of milk for household consumption, and among
the northern Twareg to keep up the quality of goat hair
(Nicolaisen 1963: 38-39).

Herd splitting

Pastoral households often divide their herds and flocks
into smaller functional management units at certain moments
of the year, and may arrange for these to be herded jointly
with similar management units belonging to other households.
A common division in camel or cattle herds takes place in
the dry season when animals still in milk stay close to the
camp, while others remain at pasture some way away, and go
directly to water every few days without ever coming to the
camp. Alternately all the animals of one species may be
sent away to better pasture clsewhere in the care of a

herdsman.

Among the Twareg such herd splitting is common. Labour
availability may be an important constraint on a household's
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ability to do this. The Illabakan Twareg use household
labnur if it is plentiful or where there is still labour of
slave nrigin, or alternately employ a contract herdsman.
Sheep flocks are commonly separated from other household

animals during the dry season (Bernus 1974: 81-82).

A more complex division of the herds is practiced by
the Fulani of the inner Niger delta where the close
relationship betwcen fields and pasture, and the annual
flooding of the river make it necessary to send a large
part of the cattle herd out of the delta. Cattle are
divided into three separate herds: a small milking herd
which stays close to the village all year and is stall-fed
for some of that time; a main milking herd containing most
milking cows with their calves and enough bulls for
reproduction, which is kept close to the village for as
long as possible but is forced away in the dry season;
and the rest of the herd (heifers, bullocks etc) with a few
milking cows to feed the herdsman; this last group joins
up with other similar herds and moves right out of the delta
in the wet season (Gallais 1967: 362-364).

2.3 1IERDS

From the point of view of production systems, the
important features of pastoral herds are who owns or controls
the animals, and the production characteristics of herds and

flocks.

Ownership and control

Although all animals in all west African pastoral
societies are individually owned, the household herd which
the head of the houschold controls and from which the
household lives is rarely identical to the sum of all the
animals owned by members of that household. Within any

houschold herd are likecly to be found animals belonging to
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members of other houschclds, and rights of ownership are
almost always complex and less than total. These anomalies
arise because of the wide range of formal transactions with
animals between and within households that characterise
pastoral societies. As a result of these transactions, the
herd of a household includes animals belonging to different
households, and animals in which different household members
have different rights; these affect the ability of the

household head to dispose of them.

In Fulani society there are several types of loan of
animal (Dupire 1962: 136-8). Nanga nail loans are made
according to a contract under which a heifer is loaned until
it has calved one to three times; at this moment the mother
is returned to the owner, and the borrower keeps the calves.

With sheep and goats an exactly similar contract, nanga

nangu, cxists. These contracts include an explicit idea
of reciprocity, often over several generations. Dry season

loans of lactating cows for household nutrition are also very

common.

The Twareg practise a similar but wider range of -
transactions involving lactating and riding animals, either
as free loans or as animals rented out for a predetermined
price (Swift 1975). Other west African pastoralists, such

as the Moors, also loan lactating animals.

Among the animals nominally owned by a household head,
there may be constraints on free disposal, or partial rights
of ownership by other household members. A Wodaabe Fulani
houschold herd includes, in addition to animals borrowed,
from other houscholds, animals which came to the household
head from his parents as gifts or inheritance, as offspring
from nanga nai loans, or as gifts from friends (Dupire 1962:
116-7) . Since these animals are destined to provide an
inheritance for his children, and are nominally given by

him to his children at different moments between birth and



~69—

marriage as the nucleus of their future independent family
herds, the head of the household may not be entirely free

to dispose of them. Similarly, his milking cows are
divided between his wives, who have full ownership rights
over the milk and hutter they produce. Women own cattle
acquired by inheritance or as a gift, and these animals are
alsc managed by the hushand. Cattle presented at marriage
by the hushand to his first wife are also managed within the
houschold herd, and they appear to belong simultaneously to
both hushand and wife.

The importance of these various transactiaes in the
present context is the constraint they may place on the sale

or consumption of animals from the household herd.

Distribution of animals hetween households

There are differcnces in the number of animals owned or
managed by differcent houscholds in all pastoral economies,
but the degree of this unequal distribution of the main means
of production is difficult to assess because of the lack of
accurate data on household livestock holdings. Few data
have been published, and none distinguish between animals
owned and animals managed in the household herd, as discussed
in the previous section. This is important since animal
loans will conceal inequality: rich men will be likely to

lend more animals than pocr men.

What needs to be estahlished 1s whether there are
differences in characteristic patterns of distribution'of
total animal holdings between households according to broad
ethnlc, social or cconomic categories: for example Oxby'
(1978) suggests that therc is greater inequality of animal
ownership in Twareyg than in Fulani society, and that this is
a direct conscyuence of the class structure of Twareg society,
based on control of access to land by nohle clans.

Differences arc also likely to exist between rich and poor
houscholds within one broad cthnic cateygory, or, where the

society is socially stratified, as among the Twareg, within
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classes. The availabhle data only allow superficial,
partial and somewhat confusing answers to these important

questions.

In traditional Moor pastoral society the concentration
of control of livestock into a few hands was remarkable.
Tt was estimated in the 1940s that the range between poor
and very rich families within one clan was from 40 sheep
per poor family to 500-600 sheep, 100 cattle and 100 camels
per very rich family. Reduced to Standard Stock Units,l
the range in family wealth is from 4 to 205 sSUs, which
means that the very rich family is over 50 times richer
than the poor family. The chief of the clan was much richer
than this, holding 500 cattle, 2000 sheep and 500 camels,
or a total of 950 $SU; he was estimated to own one third
of the livestock wealth of the clan (Dubie 1953: 141, 151-2).

Three sources of data arc available on wealth
distribution in Twareg society. The first, based on a
French administrative census and thus of doubtful accuracy,
gives figures for the average livestock wealth of different
clans among the Iwllemeden Kel Dinnik Twareg in the 1930s
(Nicolas 1950: 252-257). In table 22 T have recalculated
Nicolas' data to show average livestock ownership by
social class in this Twareg confederation. On average
vassal clans are much richer than others in sheep and goats,
while religious clans are richest in cattle. There are
however no great disparities in average household livestock
holdings betwcen the classes (vassals are on average three
times richer than slaves), although the data do not allow
calculation of wealth differences between individual
households within any one class, or in the confederation as

a whole.

1. 1 SSU = 1 camel, or 2 cattle, or 10 sheep or goats.
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Table 22 llousehold livestock holdings in different classes;
Kel Dinnik Twareg, Niger 1930s

class people house- animals per household | total total
holds camels cattle sheep/ gSU per| SSU per
ouse- person

goats o514

imajeren 3,846 633 0.5 3.7 36.3 5.9 1.0
(nobles)

ineslemen 26,893 5,575 2.2 7.3 48.1 10.6 2.2
(religious)

imrad 1.407 251 1.6 5.5 108.6 15.2 2.7
(vassals)

iderfan 3,882 632 0.3 5.3 61.0 9.0 1.5
(freed slaves)

eklan 5,406 1,092 0.2 2.7 29.7 4.5 0.9
(slaves)

Source: calculated from Nicolas 1950: 252-257. Nicolas
l1ists the total number of pcople, of "tents" (ie households),
and animals by specics for each clan of the confederation.
T have used these figures to calculate the average livestock
wealth of each clan, then sorted them into social classes.

These figures, if true, are surprising, since they
suggest that nobles were on average poor in all species.
There are two possible explanations of this, neither very
satisfactory: that nobles were more successful at concealing
their animals from the authorities than other people, or
that nobles did not .wn animals since they took what they
wanted from rich vassal groups at any moment as tiussey

tribute payments.

A recent survey of the Kel Gress Twareg confederation
in Niger suggests a different pattern, although the figures

are not directly comparable, since they are for individual
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household holdings, rather than average household
wealth in each social class like Nicolas' data. Bonte
(1975: 177) reports that among the Kel Gress, 1.7 percent
of the population holds 55 percent of the camels, and 5
percent of the population holds 75 percent of the sheep.
Bonte does not report the extent to which these two groups
overlap, nor whether the households rich in camels and
sheep are noble ones, although it seems likely from his
discussion. These figures imply an extreme polarisation

of wealth.

Another set of figures on the distribution of animals
concerns the Illabakan Twareg of Niger, a vassal group of
103 familics (Bernus 1974: 66-77). These are the most
detailed data on livestock distribution in a west African
pastoral society, but they refer only to distribution
within one class, vassals, and do not throw light on the
question of class-based wecalth inecqualities. The figures
are presented in terms of holdings per family (defined
by Bernus as conjugal or extended families herding their
animals in common), not households, so they are not
immediately comparable with household data. Bernus'

figures show that among the Illabakan:

(a) When all animals are counted together (as Standard Stock
Units), animal wealth per family is very unequally
distributed: 18 percent of families own 49 percent of total

animal wealth.

(b) However this is partly a consequence of the unit of
analysis, the family; families are of different size, with
poor families usually consisting of ore nuclear family while
rich ones arc cxtended multi-hnuschold families with numerous
ex-slaves. Tn table 23 Bernus' data are partially
recalculated to show average family sizcs and average stock
holdings in cach SSU size class, per family, per "free"
person and per hecad of total family population (including

ex-slaves) .
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Table 23 Family size and livestock holdings, Illabakan

Twareqg, Niger

Number of Number of Average Average Average Average Average

SSU families "free" total ssu/ ssu/ ssu/
people/ family family "free" person
family size person (total)

150 + 1 23 45 200 8.7 4.4

100-149 3 25.7 25.7 126.7 4.9 4.9

75-99 5 10.6 20.2 85.4 8.1 4.2

50-74 9 10.4 13.7 58.9 5.6 4.3

40-49 10 7.6 8.2 44.6 5.7 5.4

30-39 10 8.2 10.7 33 4.0 3

20-29 15 9.3 9.7 24.3 2.6 2.5

10-19 24 7.5 7.6 14.2 1.9 1.8

O-9 26 6.0 6.1 4.7 0.8 0.7

Total 103 8.6 9.9 30.5 3.6 3.1

Source: Bernus 1974: 68

Tahle 23 shows that inequality in livestock holdings,
very marked at a family level, is much less marked in terms
of the number of animals per hecad of "free" population in
each SSU size class, and less marked still in terms of
distribution per total head of family population. The
richest family has 43 times as many animals as the families
in the poorest SSU class, while the number of animals per

"free" person in the richest SSU class is only 1l times that

in the poorest, and the number of animals per person in the

richest SSU class is only 6 times that in the poorest. Put

another way, although 49 percent of animals are owned by 18
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percent of families, those families account for 34 percent

of the Illabakan population.

(c) Bernus also finds that camels and cattle are owned by
the same rich families, and that poor families have neither,
herding only smallstock. The poorest families own only
goats, and the distribution of goats in Illabakan society

as a whole is much more equal than that of other species.

(d) Bernus concludes from this that ownership of large
animals and overall wealth in animals is directly associated
with the presence of ex-slaves. According to him, in

rich families ex-slaves profit from their masters' wealth
and do not seek to leave them. By their labour they

enable the famiiy to maintain a large and diversified herd.

The family size data in table 23 show that richer
households do join together to herd their animals in
common, and the fact that camel and cattle herding is
confined predominantly to such large families suggests
that a large labour force is necessary for a diversified
herd of this sort, although not all the large families,

rich in livestock, have large numbers of ex-slaves with them.

Bernus' data suggest that livestock are unequally
distributed in Illabakan society, although not to any
considerable extent. Since ex-slaves own very few of the
animals which make up the wealth of the large families,
the best measure of wealth distribution in table 23 is
that of SSsU/"free" person; this is quite uneven in the
wealthier SSU size classes, although it declines regularly
in the poorer SSU size classes. Wwhen ex-slaves are added
to the "free" family populations, the number of SSU/peréon
hecomes remarkably stable at between around 4 and 5.5 in

the wealthier SSU size classces.

From these figures Illabakan society does appear to be

polarised, not so much in terms of individual animal wealth
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as into powerful and less powerful households. Powerful
households join together to manage large and diversified
stock holdings, which include substantial numbers of camels
and cattle, and they are helped in'this by large numbers of
retainers. But the number of animals per person, and hence
presumably output per person, does not rise in these large
families, inferring either that there are no economies of
scale, or that the families concerned are not capturing
them. This supports Bernus' conclusion that the presence
of ex-slaves in rich families is as much a result of wealth
as a cause ct it. Slaves in Twareg society can no longer
be counted as wealth, as they would have been 100 years ago,
but a large household is still a source of political power
and influencec. Tt appears from these figures that rich
Illabakan families are using their animals to acquire or
keep with them a large population of retainers, no doubt

for pt ‘poses that are not uniquely economic.

Figures on animal ownership among Fulani are even
scarcer than on 'Twareq. Daca from administrative censuses
(thus with the same drawbacks of uncertainty and generality)
among Fulani in the inner Niger delta give a picture of
reasonably equal distribution of average clan holdings of
livestock (Callais 1967: 145-6). An index of average
livestock wealth for 33 groups ranged from 0.2 to 9 cattle
units (= 1 cow or 0.1 shecp or goats) per person, with only
two groups having an index greater than 4. The distribution

of livestock within these groups is not recorded.

There arc also two IFulani surveys by anthropologists:
those of Stenning (1959: 169) among 39 nomadic Wodaabe
Fulani houscholds in north Nigeria, and of Hopen (1958: 64)
among 100 semi-scdentary Iulani houscholds in Sokoto province
of north Nigeria. Thesce FFulani surveys only record cattle.

The figures are given in table 24,
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Table 24 Distribution of cattle herd size among Fulani

wodaabe Fulani Gwandu Fulani

number of cattle number of herds number of herds
0O - 10 0 19
10 - 20 2 20
20 - 30 5 22
30 - 40 6 15
40 - 50 7 12
50 - 6C 4 5
60 - 70 6 4
70 - 80 5 ) 3
80 - 90 1 ;

90 + (max. 200) 3

Among the pastoral Wodaabe, well over three quarters
of household herds fall in the range 20 to 80 cattle, with
maximum and minimum figures of 200 and 10 cattle. Among
the agro-pastoral Gwandu Fulani, herds are smaller and again
the spread is relatively small. There are no household
size data to compare with the herd sizes. The inference is
that in neither of these samples do large scale inequalities
of cattle wealth exist, and the additicen of goats, a poor
man's animal, would probably further reduce unequal
distribution. But these samples are too small to draw any

firm conclusion regarding wealth distribution among Fulani.

Indeed on the data available there can bhe no firm
conclusion regarding the distribution of animal wealth in
any west African pastoral society. The Moor figures suggest
great inequality in traditional Moor society in the 1940s.
The Tllabakan Twarcg figurcs show the accumulation of
livestock wealth within one social class by large families

acting as diversified enterprises, although the number of
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animals per person is much less variable. The Kel Gress
data imply that substantial concentration of at least

some species may exist within a Twareg confederation
comprising several social classes. The two Fulanl samples
suggest no significant inequalities in animal wealth. It
would be hazardous to conclude more than this:

Herd structutres

The age and sex structure of a herd or flock 1 a
result of both che biological process of birth and death,
and the way the herd is managed. For all specie:., a
crucial factor in determining the age and sex structure
is the >ge at which male animals surplus to reproductive

needs are sold or eaten.

Camels

There are few field observations of camel herd structures.
The proportion of males ina camel herd is likely to vary
«widely according to the use made of them: if they are used
for transport, a household will sell few of its male camels
and there will be a high proportion in the herd; 1f on the
other hand young males are sold or slaughtered, the '
proportion of males will decrease rapidly in older age classes.
Simulations using observed or estimated fertility and
mortality, and assumed high rates of male sales, give likely
herd structures with between 34 and 48 percent adult femzles
(Dahl and Hjoxt 1976: 195; Swift 1979).

Cattle

There are several surveys of cattle herds kept by west
African pastoralists. These surveys show considerable
differences '‘n age and sex structure, which reflect
principally the age at which male calves are sold or
¢ laughtered. Some simplified age and sex structures for
west African pastoral cattle herds are shown in tables 25 to
27.
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Table 25 Pastoral cattle herd structures, Niger 1970-71 (percent)

Age class Fulani Twareg

male female male .female
0O - 2 years 12.4 18 13.9 18.2
2 - 4 years 5.3 14.4 5.6 13.9
4 + years 6.9 43.9 5.5 42.9
Total 23,7 76.3 25.0 75.0

Source: Coulomb 1970-71

Table 26 Pastoral cattle herd structures, (mainly Fulani),

northern Nigeria (1965-70) and northern Ivory Coast (1975)

Nhge class Nigeria Ivory Coast
male female male female

O - 1 year (18.2) 9.6 9.8

1l - 4 years 13.0 15.3 13.0 21.1

4 + years 9.3 44 .4 8.5 38.0

Total 31.4 68.8 31.1 68.9

Source: Nigeria calculated from Van Raay 1975: 44,
Ivory Coast, in Ivory Coast 1975: 21,
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Table 27 Pastoral cattle herd structures (Fulani and Twareg),
north Upper Volta (1975-6)

Age class male female
O - 2 years 13 13.5

2 - 4 years 9.5 12.5

4 + years 9 41
Total 31.5 67

Source: Upper Volta 1976: 60

Given the difficulty in collecting accurate figures
from a large sample of cattle under nomadic conditions,
these figures should be treated with caution. However
there appear to he substantial differences between the
Niger Fulani and Twareg figures and the more southerly
ones. In particular, females form a greater proportion
of the total herd in the two Niger cases; indicating éreater
selling of males in these two economies than in the other
cases. And the low proportion of males in the 2 to 4
year age class in the Niger cases (just over one third as
many males as females in the same age class, as compared to
around two thirds to three quarters in the other cases)
indicates that in these two Niger cases, males are being
sold much earlier than in the other economies. In fact
the disproportion starts in the O to 2 year age class,

indicating sales of very young calves.

There are two possible explanations of this. One is
that, contrary to popular belief, the most nomadic of the
pastoralists surveyed here are also those who sell most and

earliest. But it is also possible that these figures
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reflect the years in which they were made. The Niger
surveys were made in 1970-71, after several years of growing
drought, and may indicate a reaction to this by Twareg and
Fulani pastoralists, forced to sell increasingly young
animals. The other surveys were either in areas less
affected by the drought, or were after it, when cattle
pastoralists were building up their herds again.

The structures given in tables 25 to 27 are typical
of largely nomadic pastoral herds in west Africa: females
amount to 65-75 percent of the herd, which indicates a
priority in management to milk production, with early sale
or slaughter of males excess to reproductive needs. The
figures zlso indicate that these west African nomadic
pastoralists are not, as is still sometimes argued,
irrational hoarders, unwilling for sentimental or prestige
reasons, to sell useless cattle; these herd structures,
especially the Niger Twareg and Fulani ones, indicate
heavy selling of very young male cattle, well before they
have reached maximum weight.l surveys of nomadic Twareg
cattle herds in Mali made after the 1973 drought gave an
even higher proportion of females, reaching nearly 80
percent in some cases, which may indicate a great effort
by pastoralists to conserve cows and heifers as the nucleus
of their post-drought herd (ILCA 1978a: 51-53).

Cattle herds belonging to sedentary cultivators in
general contain a larger proportion of males, usually
between 35 and 50 (sometimes as high as 60) percent of the
total herd, indicating both the wse made by agriculturalists
of adult oxen for ploughing, and also the fact that for.

1. However thesc are aggregate figures from a large number of
herds, and it is not known how rich or poor the individual house~-
holds owning the cattle are. The fact that very poor households,
with few other possible sources of income, sell their male

cattle surplus to reproductive requirements, does not mean that
rich households will do so, which would be the true test of
hoarding.
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many cultivators cattle are the main medium in which

agricultural earnings can be stored.

The structures of transhumanf Fulani cattle herds in
the central Niger delta in Mali, where pastoralism and
agriculture are combined, appear to be intermediate between
the nomadic pastoral type and the structure of herds
belonging to sedentary agriculturists, with 38-40 percent
of males in the herds. llere it does seem from preliminary
surveys that there are appreciable numbers of unworked
adult males surplus to reproductive requirements (ILCA
1978b: 57-58).

Sheep and goats

There appear to be few reliable published figures for
the structure of west African pastoral sheep or goat flocks,
although figures are available for the neighbouring Sudan
(Sudan 1974, Wilson 1976a, 1976b). Preliminary
investigations of sheep and goat flocks belonging to trans-
humant Fulani based in the central Niger delta area in Mali
gave the following structures however (ILCA 1978Db):

Table 28 Transhumant goat flock structure (Fulani), central
Niger delta, Mali (1978)

Age class male female
O - 15 months 20.8 21.7
16 - 21 months 5.2 10.1
22 — 27 months 1.4 8.1
28 - 33 months 0.9 7.8
33 + months 0.3 23.7

Total 28.6 71.4
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Table 29 Transhumant sheep flock structure (Fulani), central
Niger delta, Mali (1978)

Age class male female
- 6 months 6.2 9.9
6 - 15 months 9.1 19.3
16 - 21 months 3.0 8.2
22 - 27 months 2.1 7.4
28 - 33 months 1.8 6.6
33 + months 3.2 23.0
Total 25.5 74 .5

Despite their importance to pastoral households as
transport animals, there appears to be almost no published
quantitative data on donkey populations in the dry part of

west Africa.

Herd and flock production characteristics

Camels. There are few accurate figures. Saharan and north
Sahelian camel cows generally reach sexual maturity at about
4 years, and first calve at 5 years, producing approximately
a calf every two years until 20 years; bull camels are
sexually mature at 5 or 6 years and are kept until 15 or 20
years if not sold or slaughtered earlier. Gross annual
fertility (total number of calves born alive per annu: as a
percentage of total number of females of reproductive age)
may be estimated at 40 perccnt.l Mortality of calves may

be estimated at 30 - 40 percent in the first year., -ubhsequently
much less. A camel herd with these characteristics would

allow a sustainable offtake of 6.5 percent per annum, and

1. In Darfur, Sudan, however, gross annual fertility was
estimated at 70 percent (Wilson 1978).
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would grow at 1.4 percent per annum (Swift 1979).

Cattle. West African cattle under extensive pastoral
management in the dry zone are generally sexually mature

at around 3 years or between 3 and 4 years, and it is

unusual for them to live past 10 or 1l years. Gross annual
fertility 1s generally estimated at between 60 and 70
percent, with first year mortality at 25-35 percent;
mortality in subsequent age classes is estimated at 2-10
percent. Herd growth and sustainable offtake rates are
especially sensitive to early mortality. With low calf
mortality rates, a cattle herd will grow at 3-4 percent per
annum (Dahl and Hjort 1976: 64), with higher calf

mortality at l.é percent or less (Swift 1979). Offtake
rates also depend on the age a. which male calves are

sold or slaughtered: 1f the mailn offtake is concentrated

in the 4-5 year age class, when animals are fully grown,

an annual offtake rate of around 8 percent of the total

herd can be expected (Dahl and Hjort 1976: 167). Offtake
rates of Fulani cattle in northern Nigeria appear to conform
to this model, since up to this age sex ratios in each age
class are approximately equal (Van Raay 1975: 44). Further
north, in Niger and Mali, calves appear to be sold or
slaughtered earlier. Since thls avoids the high mortality
of early age classes, the offtake rate expressed as -
proportion of the total herd is higher, and has been estimated
at between 11.8 and 13.4 percent per annum. Where mortality
is high, it 1s probably advantageous to pastoral households
to sell or slaughter animals very early, since the low
weight of animals sold is more than compensated by the later
mortality loss that is avoided (Swift 1979).

Sheep. There are few empirical data on sheep production
characteristics under :x'.-asive or nomadic pastoral management
in west Africa; data i..7» western Sudan is probably the
closest to reality (Sudan 1974, Wilson 1976a). Ewes reach

sexual maturity at around 10-12 months and reproduce until

about 6 years. Gross annual fertility is probably highly
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variable, depending on environment and management, with
sheep in the dry north at the extreme limit of their range
having lambing rates of 80 percent -or less, and those in
better conditions further south lambing rates of between
120-140 percent. Mortality is high, probably around 30
percent in the first 6 months in the Sahel for single born
lambs, and higher for twins. Sheep flocks with these
characteristics will give an annual offtake of around 16-30
percent depending on the lambing rate, and will grow at

rates of up to 25 percent per annum.

Goats. Does are sexually mature at 10-12 months and
reproduce until about 6 years. Kidding rates are generally

higher than sheep, in part because of higher incidence of
multiple bhirths. Thus in western Sudan kidding rates of 170
percent were recorded, and it was estimated that in some
flocks they might be as high as 240 percent (Sudan 1974).
Mortality to 6 months is probably around 30 percent. A

goat flock with these characteristics will allow a sustainable
annual offtake of 25-30 percent; in many pastoral societies

a substantial proporticn of male kids is killed at or shortly
after birth in order to release as much milk as possible for
human consumption. Goat flocks with these characteristics

will grow at 25-30 percent per annum.

Comparison of nomadic and sedentary herds. Empirical data
from the Sudan (Sudan 1974: 1I. 5-10) suggests that there

may be differences in fertility and mortality rates between
nomadic and sedentary cattle herds, with the nomadic herds
performing better on each score, presumably as a result of
their better nutrition and ability to escape disease. The

relevant rates are shown in table 30,

However a comparison of nomadic Twareqg and Fulani with
sedentary cattle herds in Niger failed to find significant
differences in fertility and first year mortality (Coulomb
1970-71) . So the question remains open as far as west

Africa is concerned.
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Table 30 Comparison of production characteristics of

nomadic and sedentary cattle herds in Darfur, Sudan.

calving rate percent of calf mortality
(percent) heifers calving 0-6 months
before 4 years (percent)
nomadic herds 64.8 65 11
sedentary herds 38.5 28 40

2.4 LABOUR

As is the case with other aspects of the pastoral

economy, little hard information is available on pastoral
labour use.

Origin and size of labour force

West African pastoral labour is largely household labour,
supplemented in many of the pastoral societies concerned
until recently (and in some cases still) by a labour force
of slave origin. Client labour has been important in some
societies, and hired labour, until recently unknown, now

appears to be increasing.

Traditional division of lahour by age, sex and class is
now often modified. Thus although traditional noble Moor
or Twareg women rarely worked at pastoral tasks, they now may
do so. Children of both sexes in all social classes ‘'now
form an impottant part of the work force, replacing in some
cases departed slaves. There nevertheless remains a fairly
clear age/sex division of labour in most pastoral societies.
Supervision and watcring of camels, cattle and sheep is
almost everywhere done by men or teenage boys, although goat
flocks are often looked after near camp by children or
women. Among Twareg, men milk all large stock; among
Fulani women milk cattle. Domestic work is done by wcmen,
helped by small children for such daily tasks as fetching
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water and firewood, and for looking after infants. But
this allocation of thsks is no longer absolute, if it ever
was: women will herd cattle if labour is lacking, and men

will fetch camp water.

The relationship between the size of a household and
the size of its herd is important. There 1s a fairly
narrow range of sizes within which households have a@equate
labour to manage a herd, and herds can provide adequate
milk and saleable animals to provide for a household.
Outside this range either households will have inadequate
labour to manage their herds, or the herds will not provide
adequate income to ensure the survival and reproduction of
the household (theoretically both can be true at once, but
this is rare). This problem is resolved in a variety of

ways in west African pastoral societies.

In the first place it is necessary to distinguish
both long-term dcmographic and social mechanisms which
determine overall patterns of labour availability, and
shorter-term adjustments to imbalances between the size of

a houschold and its herd.

In the long-term, the size of the lahour force
available to manage household herds is a function of the
social organisotion of the households themselves (polygynous
like a majority of pastoral Wodaahe, or monogamous like
almost all 1wareg), and the institutions, such as slavery
or labour hiring, hy which non-family labour is mobilised
(Ronte 1977). It also depends on the demographic
chariacteristics of the houschold itsclf. There is some
evidence that, rcgardless of their social organisation, all
west Nfrican pastoralist societies share some demographic
characteristics which distinguish them from agricultural
populations in the same regions. A demographic survey of
Fulani ancd Twareyg nomadic pastoral populations in Niger,

surveys of pastoral and agricultural populations in the
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Senegal river valley, in the inner Niger river delta and

in Cameroun, indicate that pastoral populations have lower
rates of natural increases than neighbouring sedentary
farmers or than national averages, and that these low rates
of natural increase are the result of low birth and death
rates (Swift 1977), These trends are confirmed by a
detailed demographic study in the early 1960s among Baggara
and Kawahla pastoralists in the Sudan, where it was found
that nomadic pastoralists had considerably lower fertility
than sedentary agricultural populations within the same
ethnic group, and that as pastoralists settled and changed
their occupation to agriculture their fertility rose

(llenin 1968, 1969).

It has been suggested (Swift 1977) that the low
fertility of west African pastoral populations may bhe an
adaptation (achicved through social reqgulation of fertility,
acting through late age at first marriace and similar, as
yet unknown, mechanisms) to the relatively low labour
requirements per unit of output in a pastoral economy, to
the large annual and longer term fluctuations in food supply
resulting mainly from variable rainfall, and to the relative
insensitivity of pastoral output to increased labour inputs.
In such a situation it would be advantageous to pastoral
households to remain small and grow slowly in relation to
their he:nds, while devising institutional ways of mobilising
non-fam’ly labour when needed. Slaves, hired herdsmen and
clients can be taken on in a series of good years, and
released in periods of crisis when food supply and labour
requirements are low. An example of this labour force
flexibility and occupational mobility in the 19th century

Niger Twareg cconomy is given by Baier (1976).

Slavery was once a common institution in west African
pastoral societies. In Moor, Twareg and Tubu societies,
household labour was supplemented hy slave labour both for

domestic tasks and for herding.' Where agriculture was
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practiced, it was also usually done by slaves. A slave
caste was present in agricultural Fulani societies, hut
was responsible for agriculture not pastoralism. There

were no slaves among the fully pastoral Wodaabe Fulani.

In Twareqg society the number of slaves as a proportion
of the total Tamashek-speaking population was low (10-20
percent) in the north where pastoralism alone was practiced,
and very high (70-20 percent) in the south where most
slaves werc employed in agriculture (Bernus 1975a: 29).
But it is difficult to draw conclusions from this concerning
the role of slave lakour in the pastoral economy, since
many other factors were involved, including the fact that
the slaves came originally from the south and, many were
enslaved in situ at the time of the Twareg southward
population movements. Possession of slaves in some Twareg

societies is concentrated in a few households.

Wwithin the context of these long-term features of
social and demographic organisation relevant to labour
availahility and mohilisation, imbalances between house-
hold size and herd size arise from two main causes: (a)
because of the normal process of growth and decline in
family size, and the reproduction of families from one
generation to another; (h) because of natural events and
accidents; natural growth of herds in a good series of
years may take them to a number above the household's
recquirements or its ability to provide labhour; more often,
a disecase epidemic, sudden drought or attack by predators
will reduce the herd to beclow the number sufficient to
provide food. This problem was first outlined in detail
hy Stenning (1971), who described the main social mechanisms
by which pastoral Wodaabe Fulani rcgulate the relationship
between the sizc of domestic units and their herds.
Variations of thesc mechanisms are common to most west

African pastoral socleties.
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Imbalances between the sizes of households and their
herds arise in a regular cyclical manner as a result of the
processes of household reproduction, herd reproduction and
the transmission of animals. Households start from the
marriage of two partners or from thelirth of their first
child, grow in size as children are horn or, in polygynous
societies, the husband takes additional wives, then decline
in size as children in turn marry and become increasingly
independent. Herds reproduce, grow and are transferred
between families. These are not discrete, isolated
processes, since households of one generation are dependent
first on their parents' and later on their children's
households, both in the transmission of rights to the
animals from which household herds are composed, and also
for cooperative use of labhour. In Wodaabe Fulani society,
nominal ownership of animals passes gradually from father
to son, starting at the naming of the son at the age of a
few days when he is given a calf or two as the nucleus of
his future herd. He is allocated further calves at later
stages; these animals grow, mature and themselves have
calves while the son is growing up. At his marriage
these animals are the basis of his herd. But although
after the birth of his first child the son sets up an
independent houschold, his herd usually continues to be
herded together with that of his father until the son's
household has sufficient lahour, essentially a herdboy, to
become really independent. The same process happens with
the younger sons in turn. The father's herd is thus
gradually depleted at the same time as he loses the labour
of his sons; Lthe last married son herds his father's
remaining cattle, but on this son's marriage, the father. is
loft without cattle and becomes dependent on his eldest son.
The pattern of growth and then decline of the nousehold

parallels that of its herd.

In a more restricted, short-term sense, imbalances

hetween household size and herd size resulting from seasonal
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variations in the labhour demands and the milk production

of the pastoral economy, and from irregular natural hazards
such as loss of stock from disease, are resolved either by
the transfer of animals, through a variety of formal
transactions, from animal-surplus to animal-deficit house-
holds, or through mechanisms or arrangements by which people
move temporarily from labour-surplus to labour-deficit
households. In Wodaabe Fulani society, Stenning identifies
cooperation within polygynous households, mainly help from
co-wives or their daughters for milking, as a main way of
overcoming lahour insufficiencies. In single households,
the wife's unmarried sister or sister's daughter may be
horrowed; alternately houscholds may merge to nherd cattle.
In some 'I'wareqg societies, long-term quasi-adoption of
children of close kin appears to be a relatively common way
of achieving the same objectives. For day to day herding,
individual housceholds within a Twareg camp cooperate
extensively in herd supervision, the most time-consuming
task (Swift 1979). For major transhumant movements of
cattle (for example out of the inner Niger delta) individual
household cattle herds often join up so that their herdsmen
can share the work. In north Cameroun, cattle herds’
commonly join together, with the owners taking it in turns
to look after the animals (IFréchou 1966: 22-23).

Labour-dcficit houscholds can take on additional non-
family labour. All the pastoral societies of dry west
Africa have recognised contracts by which households lacking
in labour can hire herdsmen for a season, a year or mére;
the herdsman is fed and clothed, and rewarded in animals
at a standard rate. llowever in the last two decades
straightforward labour hiring, with professional herdsmen
paid a cash wage, has started to happen. It is still rare
for a pastoral household to nilrc labourers in this way; the
practice has spread as new catcgories of non-pastoral lrerd
owners, ecspecially minor government officials, livestock
traders and other urban dwellers with income or capital to

invest, huy animals and need people to look after them.
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Labour requirements of herding

There are three main tasks requiring regular and
sustained labour in a pastoral eccncmy, and many minor
ones, the labour requirements of which are small or inter-
mittent. These latter tasks, such as veterinary care or
vigits to market, are not considered here. Eﬁen data on
the three main tasks - herd and flock supervisicn, watering

and milking - are scarce.

Supervision. Herd and flock supervision is a major task,

but there 1is a wide latitude in the labour required, since
it varies according to species, the type of terrain (it is
higher for example in thick hush or where there are
predators), or the inclination of the herder. In open
terrain, supervision is often a largely passive task
requiring merely the presence of a herdsman. Goats in

particular are often looked after by children,

Supervision is the most time-consuming task if animals
are continually supervised since it requires the full-time
presence of a herdsman. Where there are growing crops,
predators, the possibility of theft, or many other animals,
camels and cattle need permanent supervision. Otherwise
they may not bhe supervised at pasture. Many cases are
recorded where camels and cattle are not supervised at
pasture, including for example north Cameroun (Fréchou 1966:
22-23). Pastoral tradition may play a part in this. Thus
in western Niger, Twareg do not supervise their cattle or
camels at all, leaving them to return on their own to ‘camp
each evening; Fulani in the same area always supervise
their cattle at pasture, and 1f no men are available the,
wonien do the job (Sidikou 1974: 172-3). But Fulani in the
Ferlo of north Senegal often leave their cattle without
herdsmen (Gallais 1969). Tubu leave camels unguarded, and
in the mountains it may take a Tubu man up to eight days to
find his riding camel. In the dry season the herdsman waits
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at the well and the camels return there when thirsty. Even
in well-populated areas, herdsmen only gather the herd
together and relcase it in the grazing area each day; they
do not supervise while the herd grazes. Cattle are also

unsupervised most of the time (Chapelle 1957: 183-6).

The labour requirements of herding rise when households
have animals of several species herded separately, or when
animals are kept close to fields with growing crops. In the
latter case, cattle herds may require permanent supervision,
and the work may be more active than usual. To a certain
extent these two situations are complementary. Thus in
Niger, Twareg north of the northern limit of agriculture
tend to have a diversified pastoralism with several species,
which spreads risk but increases pastoral labour requirements.
South of about the 350 mm rainfall line, agriculture becomes
common, competing for space with pastoralism; permanent
supervision of animals becomes necessary both to take the
cattle to northern pastures away from crops during the rains,
and to control them when they return to the cultivated area

in the dry season (Bernus 1975h).

Watering. Although it takes less time than supervision,
watering can he a demanding, energy-consuming task, especially
with camels and cattle. A common pattern in dry west Africa
is for camels not to drink at all for 5 or 6 months during and
after the rainy scason, and to be watered every 5 or 6 days
for the remaining months of the year, drinking 50-100 litres
each time. Cattle also get water from surface pools or

fresh vegetation for about four months of the year, and are
watered every two or three days for the remaining months,
drinking 40-80 litres ecach time. Sheep need to be watered
for about 6 months of the ycar, every third day or so,
drinking 3-8 litres each time. Goats drink slightly more
often than sheep, approximatecly every second day, but take only
three or four litres each time, and can sometimes be watered

from waterskins rather than directly from the well.
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The type of water source determines to a large extent
the work involved in watering animals. Shallow sand wells
in wadi beds are easily dug and the water easily lifted,
but the work becomes longer and more strenuous as the well
becornes deeper. Wells up to about 25 m deep are usually
drawn by hand; deeper than that a camel, ox o} donkey draws

the water.

There is little quantitative information on the time
necessary for watering. Conditions certainly vary. Thus
in the Djouralb and Toro lowland areas of north Chad, wells
are nowhere more than 2 m deep and Annakaza camels area
easily watered (L.e Rouvreur 1962: 276). On the other hand
in parts of Niger, where wells are 80 m deep it is estimated
that each adult cow takes at least 11 minutes (and probably
more) to water (Dupire 1972: 23-24). Watersing labour for

all species is concentrated in the dry scason.

Milking. Milking does not need a large amount of labour,
and lasts only as long as animals are in lactation. Animals
are normally milked twice a day, taking between about two and
six minutes each, although this may be reduced to once a day
near the end of a lactation. As a result of the seasonal
distribution of lactation, milking labour (except for goats)
tends to peak in the rainy season in the north of the dry
zone, and to he more evenly distributed throughout the year

further south.

Supervision labour is relatively constant throughout
the ycar, but watering and milking labour vary greatly
according to the secasons. Among north Malian Twareg for
example (Swift 1979) there is a period of relatively high
labour requirements for milking and watering (although it is
low in relation to labour available) for camels and cattle
during much of the cold and hot seasons, with a sharp fall at
the onset of the rains when watering is no longer necessary.
Cattle in particular have rclatively high labour requirements

at the end of the hot scason and at the start of the cold
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season, due in hoth cases to watering. Sheep and goats

have a somewhat contrasting pattern, with sheep labour
requirements for watering and milking being relatively evenly
distrihuted throughout the year except for a fall at the
start of the cold season, and goats showing a.high peak in
the cold season (due largely to milking) and falling to

minimal amounts in the rains.

The importance of this seasonal distribution of labour
demand in a north Sahelian production system (Swift 1979)
is that peak lahour requirements, especially for watering
which is an arduous and energy-consuming task, occur in the
dry season, when milk production is at its lowest. For all
species except goats, milk production is lowest in the period
frcm January to May or June, which corresponds to the hot
dry season in which maximum watering labour is needed; milk
production is highest in the period from June or July to
September or October, when no watering is necessary and
labouf is needed mainly for the easy task of milking itself.
Goats are an exception in that the seasonal pattern of their
milk production does to a certain extent mirror that of
lahour requirements. The conclusion is that in this ‘particular
case, with the partial exception of goats, the hardest work
occurs at the time of least milk availability. This affects
principally the men, who water the camels and cattle, but
since millet becomes the main food in this season, cooking
and pounding labhnur requirements for women are also high in
this season. Children may also be fully employed fetching
drinking water several miles from camp. This hot dry season,
when demanding labour requirements coincide with food
shortages, contrasts with the following wet 5eason when |,
herding and domestic labour requirements fall markedly, and

food is abundant.

2.5 QuUIPuUT

Tn this final scction I attempt to discover an order of

magnitude for the outputs from the pastoral production systems
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describhed in the previous sections, and, more ambitiously,
to express these in terms of the productivity of land and
labour. These are tentative calculations based on
inadecuate information, bhut they are intended to focus
attention on important qguestions nowhere discussed in the
literature. The calculations use animal prodﬁction data
from Twareg and Fulani nomadic herds in Niger and Mali, and

labour data in a Twareg pastoral economy in north Mali.

Pastoral output

The main measurabhle ocutputs of a herd or flock in the
Sahel are mcat (as such, or in the form cf live animals),
milk, skins, manure, animal traction, and in the case of
camels, caravan transport. For want of data I have been
obliged to ignore all cxcept meat and milk. This probably
does not greatly affect the analysis, except where camel
transport is concerned; earnings in this can be considerable
(as was pointed out earlier), hut they are available to a
small and probably declining portion of the overall pastoral
population. Ilides and skins of animals slaughtered for
consumption (mainly sheep and goats, since most cattle are
sold live}, are rarcly sold, and are a small item in hbuse—
hold subsistence budgets. Manure is not concentrated on
fields in the largely nomadic pastoral production systems
of concern in this section, and animal traction exists only

at a few decep wells.

It might be argued that an allowance should he made in
output calculations for the annual growth of herds and flocks,
since these represent an addition to capital. Cattle herds
arc commonly estimated to grow at 3 to 4 percent per year in
the Sahel, sheep and goats more, camels less. Howecver while
this can ccrtainly be true in the short run, in the long-
term livestock populations both grow and decline. As a
result it scems reasonable to make no allowance for herd
growth. (It would he relatively small in cattle herds,

compared to a potential 12 percent annual offtake rate).
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OQutput is calculated as annual meat production plusg
milk available to households (whether drunk,
into butter, but not including the milk drunk by calves).

sold or turned

Estimates of total meat and net milk production in
herds of 100 animals of normal age and sex structure in
Niger and Mali are shown in table 31l. The Mali estimates
are in almost all cases below the Niger estimates, which is
Since the

Niger conditicns are more representative of the Sahel in

reasonable since they are for a drier area.

general they are used in the calculations which follow.

Table 31 Production from nomadic Twareg and Fulani herds

Niger Mali
(kg/year/100 animals)

camels

- meat 1,332 928
- milk 18,400 12,846
cattle

-~ meat 1,300 909
- milk 8,900 4,995
sheep

- meat 364 264
- milk 1,776 1,544
goats

- meat 385 220
- milk 2,700 2,969
Source: Niger from FAO 1977: 337-8, 341-3.

Mali from Swift 1979.



-9 -

A problem arises in valuing this output. To value
it at current market prices makes comparison with other areas
difficult. To express it in food. energy terms (kcal or MJ)
would seriously underestimate the value of production, since
meat and milk are high value foods with a high value per
calorie. Instead of these, production will be valued in
millet equivalents, that is the amount of millet for which
the meat and milk could theoretically be exchanged at current
market prices. Millet is in fact the commodity on which
inmost household income from the sale of meat or milk is spent,
and is a major consumption item. Valued thus, comparison
with agricultural economies in the area hecomes easier.
lMeat and milk prices for Miger in 1974 are available only
for cattle, (FAO 1977: 242, 362), so the following

calculations concern cattle only.

In 1974 in the Tahua area of Niger, the mean price of
millet over the ycar was 35 ¥ CFA/kg. A high quality steer
of 160 kg dressced weight cost 25,600 F CFA live, giving a
meat price of 156.25 F CFA/kg. Milk prices varied between
20 and 120 F Cr'A/kg. A conservative estimate of milk price
would be that 1 kg millet would he exchanged for 1 kg milk,
a not uncommon barter rate in practice, implying a milk
price of 35 I CFA/kqg. At these prices the total meat and
milk production of a hcrd of 100 cattle is approximately
equivalent to 15,000 kg of millet as table 32 shows.

Table 32 Production from a herd of 100 cattle, valued in millet

Production millet equivalent (kg)
1,300 ka mecat 5,804
3,900 kg milk 8,900

Total 14,704




Productivity of land and labour

Cattle herd output valved in this way can be expressed
in terms of the productivity of either labour or land, in

c»der to compare pastcral iand-use with agriculture.

Some estimates of pastoral labour requirements make an
estimate of labour proliictivity possible (Swift 1979). A
herd of 100 cattle is supervised by two full-time adult
herdsmen; if they each work 12 hours a day, supervision
lahour is 24 man hours/day or 8760 man hours/year. Watering
and milking requires less labour, estimated at 3629 man
hours/year, and can be done by the herders during supervision
time, so is not-added to supervision time. In fact
supervision is often more like leisure than work; the
herders watch over the animals, sometimes sitting under a
tree. On the other hand, watering and milking, especially
the former, are arduous. This gives maximum (8760 man
hours for supervision) and minimum (3629 man hours for
watering and milking only) estimates of the labour
requirements of a herd of 100 cattle, with which to deflate
the total herd production of 15,000 kg millet equivalents.

On these figures, each man hour of labour produces between

1.7 kg and 4.1 kg of millet equivalent.

Calculating the productivity of land under pastoral
use involves some even more hazardous estimates, but is
worth attempting in order to have an idea of the orders of

magnitude involved.

A herd of 100 Sahelian cattle with a normal age and
sex structure would have a total liveweight of approximately
16,000 kg. The vegetation biomass needed to support each
100 kg livewcight of Sahelian cattle is estimated at 2750 kg
dry matter/year, on the conservative assumption that only
one third of this biomass is grazed (FAO 1977: 203).
Biomass production on different Sahelian soils varies between
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about 800 and 2200 kg dm/ha, and for the sake of calculation
may be taken as 1200 kg dm/ha (FAO 1977: 207) . In these
conditions each 100 kg liveweight of cattle needs 2.3 ha

of grazing land, and the reference herd as a whole needs

368 ha. Thus a herd of 100 Sahelian cattle produces 15,000
kg of millet equivalent from 368 ha of land, giving a land
productivity under pastoral use of 41 kg millet equivalent
per ha.l Tt should be stressed that these are conservative
estimates of land requirements, and almost certainly exceed
what Sahelian cattle now get; with this amount of land total
production from the reference herd would almost certainly

be higher than is assumed here. However this estimate of
the quantity of land needed to feed cattle in a sustainable
manner is a better measure to use for the purpose of
estimating land productivity than the actual amount of land
per head of cattle, since it is widely believed that present
grazing pressure is degrading the environment, and is thus

not sustainable.

These figures for the productivity of land and labour
in pastoral use can be compared with figures for agriculture
in comparahle conditions. This comparison will disadvantage
pastoralism sincec the pastoral productivity figures are from
a drier, ecologically less productive area than the

agricultural productivity figures.

Table 33 shows figures for the productivity of land in
African millet cultivation, with the Niger pastoral

productivity figures for comparison.

1. Using the same figures for the land required by 100 cattle,
and production flgures from table 30, each hectare is producing
3.5 kg meat and 24.2 kg milk a year. This compares with an

estimate of 4.13 kg meat/ha/ycar in Darfur in the Sudan (Sudan
1974: I, 13-14).
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Table 33 Productivity of land in agriculture and pastoral

Area millet yield
(kg/ha)

Agriculture:

west Africa generall 400-600

Upper Volta2 350

Niger> 297-436

north Cameroun (hill terraces)4 660~720

Pastoralism:

Niger 41

~Johnston 1958: 93;

Sources: 1.
2. BDPA 1965:
3
4

Niger 1970: 23;
Boulet 1975: 67

It is clear from table 33 that, calculated thus, the
productivity of land under pastoral use ‘s sma’ler by an
order of magnitude than that of land under agricultural use.
This is not a very realistic comparison throughout much of
west Africa; on land which receives less than about 350 mm
rainfall rainfed agriculture becomes too risky and low
yielding to be a serious proposition, and pastoralism'is the
only possible use of the land. But in areas south of 35vu
mm where agriculture in association with pastoralism becomes
widespread, it is clear that pastoralism has a very low

yield per unit of land.l The implication is that as rising

l. 1In this area manure from pastoral herds becomes an increasingly
important input to agricultural production, thus increasing the
value of output from the heris. The value of milk relative to
millet probahly also rises further south, so total herd output
woudl rise further south, although almost certainly by much iless
than ten times.
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populations in these regions increase the demand for land,
extensive pastoralism will be edged out, as is already
happening. The task in these areas will be to increase
the productivity of pastoralism pef unit of land, hy use of
fodder crops and other feed supplements which reduce the

area of natural grazing used.
Table 34 shows figures for the productivity of labour

in African millet cultivation, compared to the Niger

pastoralism figure.

Table 34 Productivity of labour in agriculture and pastoralism

Area millet yield
(kg/man bour)

Agriculturc:
Gambia™ 0.47 - 0.49
north Camerounz(hill terraces) 0.43
Upper Volta3 0.73
Upper Volta4 0.9
Malawi4 0.43
Uganda4 0.5
Pastoralism:
Niger

- supervisory labour 1.7

- watering and milking labour 4.1

gources: 1. lHaswell in Johnston 1958: 139;
2. DBoulet 1975: 67;
3. RDPA 1965;
4. cClark and Haswell 1970: 99,
Here the situation is reversed. Each man hour of lahour

in the Niger pastoral cconomy produces a great deal more than
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a man hour in the millet farming examples shown. How much
more depends on whether the pastoral labour figure used is
that for total supervision time (which, as was pointed out
earlier, has a high leisure component) or only that for time
devoted to watering and milklng, the two main tasks
requiring labour as opposed to time. In the iatter case,
pastoral labour productivity 1is greater than Gambian and
north Cameroun labour productivity by an order of magnitude.

It would be wrong to draw too firm a conclusion from
these figures. But they do help to explain the place of
pastoral production systems in west African rural land use,
particularly when taken in conjunction with the charactertstics
of pastoral economies and socleties discussed earlier.
Pastoral production in west Africa is almost everywhere the
product of a long tradition, involving social and political
organization of the use of grazing land, indigenous
techncelogies and social mechanisms to mobilise labour.
Although pastoral output per unit of land is low, the
opportunity cost of the land concerned 1is low or nil, since
it is often land which agriculture cannot use. Pastoratism
appears in many respects to be a risky enterprise, requiring
a considerable capital. Incomes from pastoralism are often
high relative to agriculture, and output per unit of labour
is much higher. This makes it likely that people with a
pastoral tradition, who have animals or who can obtain them,
will return to pastoralism’whenever they can, even after
ﬁajor disasters such as the 1973 drought. West African
pastoralists have the expertise, social organisation and
motivation to produce livestock, and this seems on the
avallable evidence to be an economically rational and
rewarding thing for them to do. Development programmes
starting from these premises have a greater chance of success
than those which seek to impose on pastoral economies notions
from elsewhere about the proper nature of economic activity.
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