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Herding Strategies of the Datoga Pastoralists
of Tanzania: Is Household Labor a Limiting
Factor
Daniela F. Sieff1

Datoga herding follows a cyclical pattern depending on the availability of
grazing and water. This analysis focuses on two questions: (a) Is the herding
strategy followed by individual households limited by the amount of labor
available to that household? and (b) does the herding strategy followed by
individual households influence the dynamics of cattle herds? The results show
that the availability of labor on a household level does not influence either
the herding strategies used by individual households, or the dynamics of cattle
herds. This suggests that once minimum labor requirements are met, livestock
productivity is insensitive to additional labor inputs.
KEY WORDS: pastoralism; herding strategies; cattle dynamics; labor requirements; Tanzania;
seasonality; grazing patterns; Datoga.

INTRODUCTION

The Datoga, like many East African pastoralists, have become marginalized within the national economy, and they are struggling to survive and
to retain their traditional lifestyle. Animal husbandry forms the basis of
their production system and the demographic performance of their livestock is crucial to their survival. This paper discusses the herding patterns
and labor availability of Datoga households. In particular it addresses two
questions: (a) Does the availability of labor within a household influence
the herding strategy of that household? and (b) do the herding strategies
effect the dynamics of the cattle herds?
1 Institute
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There is unanimous agreement that pastoral production systems are
labor intensive, and several empirical studies have documented the high
labor input of subsistence pastoralists (Fratkin 1987, 1989; Sperling, 1987;
Grandin et al., 1991; Sieff, unpublished manuscript). Labor is typically required for herding duties, digging wells, milking animals, collecting water,
building houses, childcare, food preparation, trekking to market, and, in
some societies, cultivation. Pastoralists invariably keep several species of
animals, and different species and age groups have different grazing and
watering requirements and therefore need their own herders (Arhem et al.,
1981; Coppock et al., 1986; Cossins and Upton, 1988; Fratkin and Smith,
1994). Additionally, in times of seasonal stress either the entire household
and its animals may move, or a secondary livestock camp may be established for part of the herd. If a household keeps some animals at the main
camp and some in secondary nomadic camps, then labor requirements are
increased.
Despite unanimous agreement about the high labor inputs required
by subsistence pastoralism, there is considerable debate on the extent to
which labor availability influences herd management and herd dynamics
(Sperling and Galaty, 1990; Borgerhoff Mulder and Sellen, 1994). Some
suggest that the availability of labor sets a limit to (a) the number of subherds that can be managed, (b) the number of animals within each herd,
and (c) herd growth (Dahl and Hjort, 1976). Sperling (1987) argues that,
for the Samburu, labor demands vary according to (a) overall size of herds
and flocks, (b) number of separate grazing units, (c) the condition of resources, and (d) individual differences in management strategies.
Others such as Scoones (1992) argue that there is little evidence to
support the idea that labor availability on a household level influences herd
dynamics. First, once minimum labor requirements are met, livestock productivity appears not to be sensitive to labor inputs; and second, household
labor availability is not necessarily related to livestock performance, because additional labor can be sought outside the immediate family. For
example, Scoones (1992) found no significant correlation between household labor availability and the survival rate of cattle during the 1986-1988
drought in Zimbabwe. He suggests that the labor available to individual
households was less important than the availability of labor at a household
cluster level since herding was often cooperative, and hired help could be
brought in when required. Moreover, he showed that cattle survival was
not affected by whether herding was done by individuals within the household (survival rate = 79%), by cooperating households (survival rate =
77%), or by hired help (survival rate = 75%).
Among pastoralists, labor is generally recruited within the family (Fratkin
and Smith, 1994). However, at certain times of the year, or during certain stages
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in a household's life cycle, families are not self-sufficient in labor. Sperling and
Galaty (1990) suggest three ways of increasing the labor resources available for
herding requirements: (a) children may be borrowed from relations or from
neighboring households; (b) separate households may cooperate by herding
their animals together; and (c) wealthy households may be able to afford to
hire additional labor during times of stress. Other ways of recruiting additional
labor reported among East African pastoralists include fostering children on a
long-term basis (Grandin, 1989; Shell-Duncan, 1994), taking on poor families
as satellite households (Grandin, 1989), or even stealing children from neighboring groups (Momoya Bashgei Merus, personal communication).
There may, however, be costs to these strategies. For example, hiring nonfamily labor is seen by many pastoralists to be a risk, as hired help is thought
to be less concerned than the owners about the animals (Fratkin and Smith,
1994). In the case of cooperative herding there could be costs to both parties.
For example, herders may neglect their own animals because of the increased
numbers under their care or, if one herd were in better condition than the
other, then the latter might suffer from traveling unsuitable distances.
The question of the potential importance of labor in explaining variation in pastoralists' strategies and the dynamics of livestock herds is important as it throws light on the larger question of whether pastoralists
need to adjust herd size, and/or family labor capacity to obtain an optimal
balance for herd management. There questions have important implications
for development projects. For example, Toulmin (1994) has suggested that
if restocking programs are to be implemented following a drought, then
the selection of families to restock should take into account their labor.
However, if labor availability at a household level does not effect herding
strategies or livestock productivity, then this criterion might be less important in selecting families. Alternatively, if herding labor requirements are
relatively elastic, it would follow that some household members could pursue wage labor, or cultivation, without having a detrimental impact on the
traditional pastoral production system.
The analysis presented here of the effect of labor availability on herding strategies and livestock dynamics concentrates on cattle as opposed to
small stock for two reasons: (a) cattle constitute the majority of the livestock holdings and therefore have greatest economic importance (Sieff,
1995, n.d), and (b) the data on cattle are probably more accurate than
those on small stock. Analysis focuses on the reproduction and mortality
rates of cattle, as these variables will be more sensitive to herding strategies
than the commercial offtake rate. Also, the effect of wealth on livestock
should be noted since the herds of wealthy Datoga households tend to remain stable or increase in size, whereas the herds of poor households tend
to become smaller over time (Sieff, 1995, n.d).
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BACKGROUND
The Study Population

The Datoga are a Nilotic people, who are known by several different
names throughout Tanzania. "Datoga" is the name they give themselves
(also spelled Datog, Tatog, Tatoga, or Tatur). The colonial administration
had most contact with the Barabaig subgroup, and so this name is synonymous with the tribe in some quarters. However, most Tanzanians know
them as the Mang'ati, from the Maasai word meaning "enemy." In 1978,
there were estimated to be between 62,300 and 81,900 Datoga (Kjaerby,
1980), concentrated in Arusha, Dodoma, Singida, and Shinyanga regions.
Little is known of the early history of the Datoga (Borgerhoff Mulder,
1991, 1992), but during the eighteenth century they dominated large areas
of Northern Tanzania (Kjaerby, 1979). They were displaced from much of
this area by the Maasai expansion sometime between the sixteenth and
eighteenth centuries (Fosbrooke, 1948; Homewood and Rodgers, 1991) and
then migrated between Lake Manyara, Hanang, Singida and Tabora, Lake
Eyasi, Mbulu, and Dongabesh. Between 1940 and Tanzanian independence
in 1961, they settled in Mangola.
Mangola is at the foot of Mt. Oldeani and has a natural spring line
running through it with fresh grass all year round. There is also access to
the fertile and lush slopes of Oldeani. However, in 1966, Mangola was declared an "ujamaa"2 village and there was a massive influx of other tribes,
particularly Iraqw agriculturists from around Mbulu. Farms were established bordering the springs and on the lower slopes of Oldeani, and much
of the Datoga grazing land was lost. This resulted in many families moving
to the southern end of Lake Eyasi into an area traditionally occupied by
the Sukuma. However, cattle raids by the Sukuma and organized bandits
on the Datoga in the 1980s forced them along the south east shore of Lake
Eyasi, the area which they inhabit today (Ndagala, 1991).
The Subsistence System of the Datoga

The Datoga of Eyasi depend on livestock for their subsistence. They
herd East African short horn zebu cattle (Bos indicus), goats, sheep, and
donkeys. Cattle make up 80.6% of the total livestock units (TLU),3 goats
2

The ujamaa (KiSwahili "unity," or "brotherhood") villages were set up under President Julius
Nyerere's socialist policy. People were brought into villages from distant places and attempts
were made to set up farming cooperatives, similar to the kibbutz system in Israel.
3
One cow = 0.71 TLU, and one goat or sheep = 0.17 TLU. For further discussion on the
computation of livestock units, see Sieff (1995).
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9.8%, and sheep 9.6%. Agriculture is negligible, although since 1987, many
Eyasi Datoga have tried to grow maize and millet, but this has been generally unsuccessful (Sieff, 1995).
The primary importance of cattle is for their milk, which provides the
staple food during the rainy season and an important source of protein
during the dry season. Cattle are slaughtered for food, although this is very
rare. More importantly, meat from animals that die of natural causes makes
a substantial contribution to the diet (Sieff, 1995). Cattle are also sold at
local markets; the cash that they generate is vital for the purchase of grain
in the dry season when milk yields are low. Goats and sheep are valued
both as a source of meat and as a resource that can be sold to provide
monetary income. Milk from goats and sheep is very occasionally used for
weaning infants, but adults, older children, and teenagers never drink it
(Sellen, 1995). Donkeys are used primarily to transport grain to Datoga
households from agricultural centers, a 1-3 days walk away.
Household Organization and Labor Recruitment
Each Datoga homestead (KiSwahili "boma," KiDatoga "gheda") is occupied by an independent family unit, and this forms the fundamental social
and economic unit. A household generally consists of a married man who
is the household head, his wife/wives and their children, although there
may be other, more distantly related individuals living in the household.
Sometimes a second or "satellite" family lives in the gheda of the household
owner. Such satellite families are normally poor families who are provisioned by the owner of the gheda, and in return they provide labor for the
household. Homesteads consist of several mud huts which are surrounded
by a thick fence of acacia thorn The homesteads are semi-permanent, and
families may live in them for several years.
Married men are responsible for decisions regarding herding and livestock management. Much of this decision making occurs in a social setting
with elders exchanging information on grazing, water, and market conditions throughout the region.
Labor is generally recruited from within the household, although in
times of stress the children of neighbors may be temporarily borrowed to
help with particular duties. Alternatively, children may be fostered, commonly by their maternal grandmothers. This typically occurs when an elderly widow requests a child for company and help in the house. Children
are also fostered if a household needs help with herding duties. Additionally, if a family has problems feeding one of its children then it may try
to get it fostered with a wealthier family. The poor family knows its child
will be well fed and the fostering family gets the extra labor.
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Children are highly valued among the Datoga. If a woman gives birth
before she is married (even if she subsequently marries the father of her
child) her father has rights to that child, and once it is about 3 years old
it will go to live with its maternal grandfather. If the woman's husband
wants to gain rights over the child he must go to his father-in-law and
present him with small stock.
During the field period (May 1992-April 1993), there was no evidence
that the Datoga hired extra labor to help with herding duties, although
they did very occasionally pay a passing member of another ethnic group
to build a hut, or do some cultivation. It was more common for wealthy
households to take on poor Datoga households as satellite families.
The Study Area

Lake Eyasi (1031 m) lies between 3°00' and 4°00' south of the equator,
and between 34°50' and 35°50' east (Fig. 1). It is in Mbulu district at the
foot of the Kakesio escarpment, which is part of the Great Rift fault system.
The lake is one of East Africa's largest soda lakes but it is shallow and
consequently dry for most of the year. During the rains it fills, but even
then the lake water is too salty to provide drinking water for either livestock
or people. Moreover, the rivers that flow into Lake Eyasi dry up during
the dry season, so water is obtained either from natural springs, or from
shallow wells that are dug by hand.
The topography of the area is highly variable. There are flat plains of
savannah grassland (KiDatoga "muhajega") along the lake shore. An area
of relatively flat bushland (KiDatoga "darabet") is sandwiched between the
plains and the hills. This area consists of acacia thicket (predominately Acacia tortilus; Hawkes et al., 1989) and it is where the villages are situated.
Behind the villages to the east are the Mbulu hills which are covered by
thick bush (Acacia brevispicia, Aloe, and giant boababs Adansonia digitata;
Hawkes et al., 1989). It is here that the dry season livestock camps are
established. This area is not, however, used during the rainy season due
to a high level of tsetse fly infestation.
Rainfall varies from year to year, but the average rainfall is 363 mm
per year.4 This is low compared to the rainfall in areas where other East
African pastoralists herd cattle (Sieff, 1995). Nearly all rain falls between
November and April, although the timing varies from year to year, as does
the spatial distribution. Temperatures range between 16°C and 34°C (Dr.
Hanby, personal communication). The temperature is relatively stable
4

Data collected by Dr. J. Hanby in Mangola from 1990-1993.
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throughout the year, although September to March can be deemed a warm
season compared to April to August, which is cooler.
Methodology
Detailed data on livestock dynamics and herding strategies were collected through systematic interviews with 18 households in the village of
Udachoteg. For the purposes of this study, a household is defined as an
independent decision-making unit with regard to the management of livestock and human labor (Dahl and Hjort, 1976). Among the Datoga, such
a decision-making unit is under the control of a single married man, who
may have two or more physical homesteads, where he will be recognized
as the proprietor, and will still make all the major decisions regarding livestock management for them. On average, there are 12.1 residents per
households (SE= 1.7, SD=7.1, Min = 3.0, Max = 30.0), and 22% of these
residents are 5 years old or less.5 These households own an average of 58
cattle, 22 goats, 27 sheep, and six donkeys. Two households had one satellite
family living in them, and one household had two satellite families.
Each household was interviewed on a monthly basis between May 1992
and April 1993,6 a period of average rainfall for the Eyasi Basin. Interviews
were carried out in KiSwahili and KiDatoga with the help of a bilingual
Datoga field assistant (see Sieff, 1995 for full methodology.) Statistical
analysis uses a mixture of parametric and nonparametric tests. Where possible, nonparametric tests are used due to the small sample size. However,
in examining the effects of labor availability and herding strategies on cattle
dynamics, household wealth has to be controlled for so parametric tests
have also been used. Analyses are carried out using SPSS for Windows.
GENERAL HERDING PATTERN
Seasonal Patterns of Grazing
The Eyasi basin is arid, and the Datoga have to constantly move animals to exploit available forage. The household head decides where to herd
each species and his decision depends on the condition of both forage and
livestock.
In general, a cyclical grazing pattern is followed, with different areas
exploited at different times of the year. The pattern of livestock movements
5

It was not possible to work our ratio of dependents to producers as it was virtually impossible
to age older adults who may be over 60 years.
Data on grazing patterns started to be collected in June 1992.

6

Herding Strategies of the Datoga Pastoralists

527

Fig. 2. Number of cattle herds being grazed in each type of place each month for 18 focal
households in Udachoteg.

during the study period are described below and they are shown in Figs,
2-4. The Datoga report that this is a fairly typical pattern, but they stress
that the precise grazing pattern varies from year to year, depending on
temporal and spatial variations in rainfall.
During the rains, livestock are grazed close to the homesteads, but as
the rains end, grass in the immediate vicinity of homesteads is quickly depleted. The majority of calves and small stock, and all cattle herds then
move further afield in search of grazing (Figs. 2-4). However, there is
enough grass near the homesteads for a few of the small stock and calf
herds to be grazed near the homesteads throughout the entire year.
The first area that the livestock move to are the plains between the
village of Udachoteg and Lake Eyasi (Fig. 5), which are fertile and relatively free of tsetse flies. By July, most cattle have moved on although small
stock and calves can still graze on the plains as sheep can crop grass down
to a shorter height (2 cm vs. 3 cm for cattle), and goats eat browse so
there is food for them after the grass has been depleted (Homewood and
Rodgers, 1991). However, by early September (the middle of the dry season), nearly all the livestock have moved away from the plains and they
are herded either along the lake shore (gileud) or in the hills (gijed). Both
are at least 3 hours walk from Udachoteg, and during the dry season, herds
leave the homesteads just after dawn and return at dusk.
When travel times become so great that it is no longer feasible to
reach good grazing within a day's trek, temporary livestock camps (gheid
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Fig. 3. Number of calf herds being grazed in each type of place each month for
18 households in Udachoteg.

Fig. 4. Number of small stock flocks being grazed in each type of place each month for 18
households in Udachoteg.
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Fig. 6. Number of Udachoteg households that have some livestock
in temporary dry season camps each month (n = 18).

dug) are established in areas where forage is more plentiful. September is
the month when there is a dramatic increase in the number of herds that
move to temporary camps, and as the dry season progresses, an increasing
number of households establish dry season camps (Fig. 6). By the end of
the dry season in December, 14 of the 18 focal households have at least
some of their animals in gheid dug.
Once the rains commence (January), most households move their livestock back to the semi-permanent homesteads in Udachoteg. At the start of
the rains, grass growth in the immediate vicinity of the households is insufficient to support all the animals, so some herds and flocks are grazed on the
plains. However, as the rains become heavier (February-April), the majority
of domestic livestock are grazed in the immediate vicinity of the homesteads
(Figs. 2-4). Traveling imposes severe energetic costs on cattle (Homewood and
Hurst, 1986; Homewood and Rodgers, 1991), and the reduced need for travel
helps cattle regain condition after the dry season. Moreover, during the rains,
the numbers of insects increase dramatically and the hills and the dense bushland become infested with tsetse flies. Consequently, these areas are unavailable to the pastoralists even if they wished to graze their animals there.
Seasonal Pattern of Watering
During the rainy season, water collects in shallow depressions around
homesteads and livestock use this as drinking water. However, these puddles evaporate quickly once the rains have stopped, so although there may
still be fresh grass in the immediate vicinity of the homesteads, livestock
must once again travel to the wells for their drinking water.
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For the greater part of the year, hand-dug wells are the most commonly
used water source for livestock. Wells in Udachoteg are up to 12 feet deep,
although in other Datoga villages some of the wells are considerably deeper.
Water is raised either by people standing in the wells and scooping water out,
or in the case of deep wells via a metal container (often full of holes) lowered
on a leather thong and drawn up by hand. During the dry season when the
water table is low, considerable time and energy is spent on hauling up water
for livestock. Most households in Udachoteg are situated 20-90 minutes walk
from the wells. Individual families have rights to specific wells, but in
Udachoteg, the number of potential wells is limited and in most cases a group
of families share the rights to a particular well.
In the dry season, time may be a limiting factor in providing sufficient
amounts water and finding adequate grazing for livestock. This is because
it takes a long time to haul up water for livestock, and during the dry
season, animals have to travel further to grazing. Walking to water can use
up precious time that could be used traveling to grazing, and additionally
in the dry season animals may have to stand in line for a couple of hours
while herders struggle to haul sufficient water into mud troughs. Under
these circumstances one might expect animals to be watered on alternative
days as is common among other pastoralists (for example, Coppock et al.,
1988; Homewood and Rodgers, 1991). However, this does not occur; from
November to April, livestock are watered on a daily basis, and from May
to October, when livestock are watered less frequently, they are still watered on approximately 75% of all days. In fact, there is no month when
watering takes place every second day. Moreover, watering is least frequent
in the early to middle dry season; by the end of the dry season (November-December), all livestock are watered practically every day. It is difficult
to understand this seasonal pattern; it might be that by the end of the dry
season, the condition of livestock is too poor for them to go without water
on a daily basis, or it may be that the dry season camps were purposefully
situated close to a water source such as a spring or a rain puddle.
HERDING STRATEGIES AND LABOR AVAILABILITY
Number of Separate Herding Units
Grandin (1989) reports that the Kenyan Maasai prefer to divide up
their livestock into three separate herding units: cattle, calves, and small
stock. This is seen as ideal as each type of livestock has different grazing
requirements (Coppock et al., 1986). This section looks at the average
number of herding groups for Datoga households, and analyses are carried
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out to determine whether the number of separate herding units is influenced by household labor availability.
Over the year, the average Datoga household divides its livestock into
2.8 separate herding units;7 the smallest number of units is one (when all
animals species were herded together), and the largest for any single household is seven. This occurs when one of the wealthiest households had livestock at Udachoteg and at two different dry season camps simultaneously.
However, if the homesteads at Udachoteg and those at the dry season
camps are treated independently, then it is common for there to be only
two herding groups in each of these places. Given this, it is important to
assess which categories of livestock are combined for herding purposes.
Cattle are herded on their own 47.2% of the time, and another 45.7% of
the time, they are herded together with donkeys. There are only a few
donkeys in each household, so when cattle are herded with donkeys they
are effectively herded on their own.
Calves are herded by themselves 44.4% of the time; the rest of the time
they are herded in combination with small stock, or with small stock and
donkeys. Small stock are herded on their own even less frequently—only
32.7% of the time. For the rest of the time, they are either herded together
with calves or with a combination of calves and donkeys. Researchers such
as Grandin (1989) have pointed out that it is not ideal to herd calves together
with small stock as the species have different needs. However, for the Datoga,
this strategy is common, so it is important to ascertain why it is occurring on
a regular basis, and whether it is an indication of labor stress.
Table I and Fig. 7 illustrates a positive relationship between the
number of livestock units owned by households and the total number of
separate herding groups, after labor availability8 has been controlled for.
However, there is no relationship between labor availability and the number
of separate herding groups after the effect of household wealth has been
taken into account (Fig. 8). This suggests that if households have extra
labor available they are not using it for herding. A possible explanation is
that there is a diminishing return to livestock productivity in terms of labor
input. If this is the case, then increasing labor inputs is a waste of resources;
it might be better either to leave the "surplus" residents doing less work
and therefore using less energy, or to use that labor elsewhere, such as in
cultivation.
7

These figures were obtained by asking focal households each month how many herding groups
there were on the day of the interview and on the day preceding the interview and what
species were herded together. These monthly interviews are taken as spot samples that are
typical of the rest of the month, and from this the overall figures have been calculated.
8
Potential herders are measured as any individual of 6 years old or more.
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Table I. Table of Results of Partial Correlation Between the Number of
Herding Units per Household, and Resource Availability (All correlations 2-Tailed)
Average no. of herding groups
per household (n = 18)

TLU/household
Potential herders

Coefficient

P=

Controlling for

.487
.253

.047
.328

Potential herders
TLU/household

A close look at Figs. 7 and 8 reveal that the relationships between the
average number of herding groups and (a) household wealth in cattle, and
(b) the number of herders may be biased by two outliers who have a much
larger average number of herding units than any other households. However, these two households are genuinely large households; they both have
two separate homesteads in Udachoteg, and each homestead has its own
livestock and herds them separately. It is difficult to know if the households
have split because there are too many animals to live in one homestead,
or because there are too many people. If they have split because there are
too many animals to be herded from one homestead then they should be
included in the analysis, as it suggests that when herds reach a certain size,

Fig. 7. The relationship between the total number of livestock units
owned by 18 households in Udachoteg and average number of herding
units for those households between April 1992 and March 1993.
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Fig. 8. The relationship between the number of potential herders in 18 households in Udachoteg and average number of
herding units for those households between April 1992 and
March 1993.

the household has to split in order to be able to provide adequate care
for its livestock.
In order to assess how the number of herding groups affects cattle
dynamics, the percent of time that cattle are herded on their own or with
donkeys is correlated with cattle reproductive rates and with cattle mortality, controlling for wealth. There are no statistical relationships between
the percent of time that cattle are herded on their own and their demographic characteristics. (Partial correlation between the reproduction rate
of cattle and the percent of time that they are herded on their own, controlling for wealth9: coefficient =.118, p = .662, n = 18, 2-tailed. Partial
correlation between the mortality rate of cattle and the percent of time
that they are herded on their own, controlling for wealth: coefficient =.023,
p = .934, n = 18, 2-tailed.) These negative results might be explained by
the fact that there is little variation in the time cattle were herded on their
own; the minimum is that they are herded on their own for 78% of the
time, and the maximum is for 100% of the time. This lack of variation
suggests that contrary to the results of the partial correlations, herding cattle on their own is important for their welfare.
9

"Wealth" included measures of both TLU per capita, and TLU per household as Sieff (1995)
shows that these two measures are only loosely related to each other, and both may have
independent effects on cattle dynamics.
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Table II. Average Number of Animals Herded by One Herder for Each Class of Livestocka

Cattle
Calves
Small stock
a

Mean

Median

Minimum

Maximum

SE

SD

59.2
53.1
54.2

57.0
43.5
47.2

3.0
6.3
7.0

157.0

2.5
2.7
3.3

34.3
37.1
33.3

175
160.5

If the species in question was herded jointly with another species (e.g., calves were often
herded with small stock) then the ratio of one herder to "X" calves means that there was
one herder to "X" number of calves and small stock. The calculations were done on this
basis as I wanted to look at the care given to individual animals in any one herding unit,
so if calves are herded jointly with small stock then the care of the herder is split between
more animals.

Ratio of Livestock to Herders
Another important issue to consider is the ratio of herders to livestock
as this gives some idea of the quality of care available. However, it is important to bear in mind that herding is a task that is thought to benefit
from an economy of scale, and an increased ratio of animals to herders
may not result in a proportional decrease in the level of care given to each
animal in the herding unit.
On average, a single Datoga herder looks after 50-60 animals, although there is considerable variation (Table II), with some herders looking
after only three animals while others look after 175. Grandin (1989) suggests that a single herder can look after as many as 500 animals so the
Datoga fall well within this range. Statistical analyses show no relationship
between the number of herders potentially available and the ratio of herders to cattle, but a positive relationship between the number of cattle
looked after by an average herder and the number of cattle per household
(Fig. 9). Interestingly, Fig. 9 shows that the two wealthiest households have
a lower ratio of cattle to herders than many poor ones. This is because
both households are split into two homesteads. Each homestead has its
own herd, and that herd is looked after by individuals from that particular
homestead. This suggests that when herds reach a certain size, it is beneficial to split them up.
There is considerable variation between households in the ratio of animals to herders, so analyses examine the effect of this on the dynamics of
the cattle herds. In households where there are relatively few cattle looked
after by each herder, those animals might get better care and should therefore have a lower mortality rate and a higher reproduction rate than those
in households where more cattle are looked after by each herder. However,
there is no relationship between the average number of cattle looked after
by each herder and the mortality rate of cattle. (Partial correlation between
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Fig. 9. The relationship between cattle per household
owned by 18 households in Udachoteg and the number of
cattle typically looked after by a single herder between
April 1992 and March 1993.

the mortality rate of cattle and the average number of cattle looked after
by a single herder, controlling for wealth: coefficient =.078, p = .774, n =
18, 2-tailed.) Neither is there any relationship between the reproduction
rate of the adult cows in a household and the number of animals looked
after by a single herder. (Partial correlation between the reproduction rate
of cattle and the average number of cattle looked after by a single herder,
controlling for wealth: coefficient =.253, p = .344, n = 18, 2-tailed.)
In conclusion, the number of cattle looked after by a herder does not
influence the dynamics of cattle herds; the following section will go on to
examine the characteristics of the herders, and whether these influence the
dynamics of livestock herds in any discernible way.
Sex of Herder
Among the Datoga, men and boys are seen to be responsible for herding livestock, with older males herding cattle, and younger ones herding
small stock and calves. This pattern is typical of East African pastoralists,
and it is generally reported to be the societies' ideal in terms of the division
of labor (for example, Grandin, 1989; Fratkin, 1989). However, in many of
these societies, researchers report that women and girls commonly herd
livestock if men and boys are not available, and among the Datoga there
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are almost as many female herders as male ones. For small stock, girls and
boys are used equally; for cattle, there is a slight preference for male herders, but this is not very marked.10
Analyses were carried out to determine whether household composition influences the degree to which women and girls are used as herders.
If males are preferred, then it might be households with a deficit of males
that use females to herd livestock. This is not supported by statistical analyses (Spearman's rank of the percent of herders who are female, vs. the
number of potential male herders in the household = -.261, p = .311, 2tailed, n = 17).11 However, there is a trend for households which have a
female-biased sex ratio among their potential herders to use a greater percent of female herders (Spearman's Rank = .434, p = .082, n = 17, 2tailed). This suggests that the use of female herders simply reflects the
labor available in a household, rather than females being used as a last
resort if a household is poor in male herders.
There is no reason to suppose that a herder's sex is related to his or
her herding skills and subsequently influences livestock dynamics. The only
circumstance in which the sex might make a difference is if a wild carnivore
attacks livestock. In these circumstances, boys may be more efficient at
chasing the predator away as they have more practice with bows, arrows,
and spears. However, there are insufficient data with which to test this
hypothesis.
Age of Herder

One factor that might be important in herders is their age. Older herders may be more responsible and therefore less likely to lose animals. It
may be that households that are stressed in terms of labor have to use
younger individuals to herd their livestock. However, before examining how
the age of the herders influences livestock dynamics, it is important to examine the general pattern of herder's age for the different species.
Table III shows that herders who are responsible for cattle are on average older than those who are responsible for calves or small stock. This
is understandable on several counts. First, cattle are the most valuable class
of livestock so a household's primary concern is to make sure that their
cattle are looked after to the best of their ability. Second, adult cattle tend
to travel further than calves or small stock in search of grazing and older
children will be able to cope better with longer journeys. This expectation
10

Sixty-one percent of herders of adult cattle are males, 54% of herders of calves are male,
and 50% of herders of small stock are male.
11
n=17 rather than 18 because one household had its cattle herded by a different household
for most months during the study.

538

Sieff

Table III. Age of Oldest Herder Present Who is Responsible for Each Class of Livestock
Class of
animal
Adult cattle
Calves
Small stock

Mean age
(years)

Median
age

Minimum
age

Maximum
age

SD

SE

16.8
11.4
12.1

14.5
11.0
12.0

4
3
3

62
48
52

7.2
4.6
6.6

.51
.34
.65

is based on two premises: that traveling longer distances is physically demanding, and that when travel distances are greater it means that herds
are taken further from the main settlement where there may be more hazards and less help available if problems arise.
However, it is not simply the average age of herders that is important,
as the risks associated with herding will vary seasonally. In the rainy season,
when animals are grazed near homesteads, the distance traveled to grazing
is minimal and the risks of livestock either being attacked by wild predators
or being lost are low. Under these circumstances, a relatively young herder
is capable of looking after livestock and if problems occur the herder can
literally shout for help from the nearest household. The plains are slightly
further away, but they are still within a reasonable distance of the homesteads. As they are both intensively used and open, the dangers of this
grazing regime are not great. The lake shore is about as far away from the
homesteads as the hills, but once again this is relatively open country, so
the danger of attacks by predators or losing animals is not as great as it
is in the hills. Grazing animals in the hills is the most demanding. The
distances traveled and the steep inclines are physically very demanding, and
the dense bushland makes it easier for predators to attack livestock or for
animals to stray from the herd without being noticed. Under these circumstances, there might be a preference to use older herders.
Figure 10 shows that the Datoga recognize the different demands of
grazing regimes in their choice of herder. Cattle grazed in the hills have
the oldest individuals herding them (average 19 years); cattle grazed on
the lake shore have the next oldest individuals (17.5 years); cattle grazing
on the plains are looked after by younger individuals (16 years); and those
being herded near the house are looked after by the youngest individuals
(14.5 years). This difference is statistically significant (Kruskal-Wallis 1-way
ANOVA chi-square corrected for ties = 16.151, df = 3, p = 0.001).12
The pattern is not as clear for small stock as it is for cattle (Fig. 11),
although children herding on the lake shore and in the hills are on average
older than those herding on the plains or near the house. However, vari12

n1 - near house = 49 cases (mean rank = 74.6); n2-plains = 36 cases (mean rank = 92.7);
n3-lake shore = 49 cases (mean rank = 101.7); and n4-hills = 61 cases (mean rank = 117.0).
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Fig. 10. The average age of cattle herders in each grazing regime in
18 households in Udachoteg between April 1992 and March 1993.

ation in the age of small stock herders, according to the grazing regime,
is minimal so there is less potential for a coherent pattern to emerge.
There is substantial variation in the age of herders between households, and it may be that the age of herders is an indication of labor stress.
Households that are labor stressed might use younger herders than those
with plenty of individuals available. Analyses show no relationship between
the average age of herders, and the total number of potential herders in

Fig. 11. The average age of small stock herders in each grazing regime
in 18 households in Udachoteg between April 1992 and March 1993.
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Table IV. The Percent of Herders That Are (a) Members of the Immediate Family, (b) a
Foster Child, or a Member of a Satellite Family Living with the Herd Owner, or (c) a
Member of an Independent and Separate Household
Class of animal
herded
Adult cattle
Calves
Small stock

From own
family

70.8%
62.3%
75.9%

Foster child, borrowed
Herder is from another
child or member of satellite household (i.e., cooperative
family
herding)

2.5%
7.5%
9.4%

26.7%
30.2%
14.7%

a household. This may be because in labor-poor households, the household
head (who is usually older) is forced to herd cattle as there are no children
available. If this is the case then it would raise the average age.
Although the age of cattle herders does not relate to total number of
potential herders in a household, analyses were carried out to see if the
age of the herder influences any of the indices of cattle productivity. There
are no statistically significant relationships between the average age of
herders and either the mortality or reproduction rate of cattle.
The Use of Herding Labor from Outside the Immediate Family
Some researchers have suggested that the availability of household labor is an important limiting factor in a household's herding strategies. However, other studies have suggested that household labor per se is not crucial
as labor can be secured from outside the immediate family (see Introduction). This section will examine the extent to which Datoga use outside
labor for herding duties, whether the use of outside labor is influenced by
labor available within households, and whether the use of outside labor
has any effect on the productivity of cattle herds.
Table IV illustrates the extent to which herding labor comes from
within the immediate family. In most cases, the herder is a member of the
family who owns the livestock. Using nonfamily labor that is part of the
household (foster child, borrowed child, or satellite family) is relatively rare,
and the preference in times of labor shortages is for one household's livestock to be herded cooperatively by individuals from another household.
Analyses were carried out to determine whether the use of outside
labor is an index of labor stress. The number of potential herders in a
household is correlated with the percent of time that the herder came from
that household as opposed to another household. The result is equivocal
(Spearman's rank = .400, p = .100, n = 18, 2-tailed). It is not statistically
significant at the p = .05 level, but there is a trend for households with
more potential herders available to have their livestock herded by household members for a greater percentage of time.
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One issue that has been debated is whether there is a cost to using
herders that come from outside the family. Statistical tests show no relationship between the percent of time that herders come from the household
who own the cattle and either the reproduction rate of cattle, or the mortality rate. (Partial correlation between the reproduction rate of cattle and
the percent of time that the herder came from the household that owned
the cattle, controlling for wealth: coefficient = -.387, p = .139, n = 18,
2-tailed. Partial correlation between the mortality rate of cattle and the
percent time that the herder came from the household that owned the cattle, controlling for wealth: coefficient =.118, p = .486, n = 18, 2-tailed.)
In other words, there appears to be little cost to using extra-family labor
for herding.
Given that the most common way for households to increase their labor supply is to herd animals cooperatively, this practice is looked at in
more detail. Under some circumstances, there may be costs to cooperative
herding, especially if only one household contributes labor for herding duties. The "primary" household might suffer an immediate cost because the
ratio of herders to livestock will decline (although there is no indication
that among the Datoga the ratio of herders to cattle influences cattle dynamics), alternatively, the cattle of a subsidiary household might suffer if
their animals are in different condition to those of the primary household
as the grazing regime might not suit the animals as well as if the grazing
regime was tailored to their specific needs. However, analyses carried out
to determine whether there are any costs to cooperative herding show no
significant statistical relationships, indicating that cattle dynamics are not
influenced by the extent to which a herd is the "primary" herd as opposed
to the "subsidiary" herd. (Partial correlation between the reproduction rate
of cattle and the percent of time that cattle were herded as the "primary
herd," controlling for wealth: coefficient = -.230, p = .392, n = 18, 2-tailed.
Partial correlation between the mortality rate of cattle and the percent time
that cattle were herded as the "primary herd," controlling for wealth: coefficient = -.222, p = .408, n = 18, 2-tailed.)
SUMMARY AND CONCLUSIONS
There is a clear rotation of Datoga grazing pastures across seasons,
and pastures are chosen according to the availability of grass and water.
In the harshest period, livestock are moved to temporary camps that are
situated in the hills in between Lake Eyasi and the Yaeda valley. This cyclical rotation of grazing is typical of many subsistence pastoralists in East
Africa.
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The availability of labor within a household seems to have little effect
on the herding strategies of households, either in terms of the number of
groups of animals that the herds are split into, the number of livestock
looked after by each herder, and the age and sex of the person responsible
for herding those animals. Instead, both the number of separate herding
groups, and the number of livestock looked after by a single herder are
positively correlated to the number of livestock that the household owns.
In other words, households that have a large number of animals split those
animals into more groups for the purposes of herding, and also have a
larger number of animals being looked after by each herder. This suggests
that there is elasticity in pastoral labor requirements, thus helping us to
understand how herding units with relatively constant membership manage
to care for their livestock, despite frequent and well-documented swings in
the size of herds.
The fact that labor availability within a household does not influence
herding practices suggests that households are not limited by labor, or alternatively that they are circumventing any labor shortages within their households either by borrowing herders from another household, or by having their
animals herded in conjunction with the herds of another household.
Moreover, similar to the Karanga pastoralists of Zimbabwe (Scoones,
1992), the herding strategies used by the Datoga do not seem to influence
the components of herd dynamics, such as the mortality and reproduction
rates of cattle. This finding was true for all aspects of herding examined,
including the number of groups that animals were split into, the number
of livestock looked after by each herder, the age of the person responsible
for herding those animals, and the percentage of time that cattle were
herded as a discrete unit belonging to a single household, as opposed to
being herded in combination with animals from another household. This
suggests that Datoga households are managing to herd their animals in a
way that does not jeopardize their welfare, and that once the minimal labor
requirements are met (either from within the household, or by cooperatively herding animals with neighboring households), livestock productivity
is relatively insensitive to labor inputs, at least on a short time scale.
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