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ABSTRACT 

Patterns of water resource management are affected by the social 

structures of indigenous societies. The social structures of many 

indigenous groups, and in particular tribal groups, are kin-based. Water 

resource development projects which focus on kin-based societies may be 

affected by the characteristics of a society's kinship system. Three case 

studies of irrigating tribal societies were analyzed to determine the 

effects of kinship systems on water management. Results of the analysis 

indicate that in these societies water management was conducted under the 

auspices of kinship systems and according to norms consistent with kinship 

relationships. Each society's kinship system adapted as necessary to the 

environmental and physical constraints of irrigation. Following major 

political and water resource development changes, the role of kinship 

systems tended to decrease, but continued to influence patterns of water 

resource use. 
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CHAPTER ONE 

INTRODUCTION 

Water management in any society interfaces with the social structure 

of that society. Social structure may constrain the form water management 

takes; the physical realities of water supply and management may con

strain social structure; or social structure and the physical realities 

of water management may evolve together until a combination emerges which 

can secure the survival of the social group involved. 

Kinship is the fundamental social structure of many indigenous groups, 

particularly tribal groups. The kinship structures in these groups pro

vide important functions for their survival. Modern water resource 

development projects impact on both indigenous water management practices 

and kinship systems in kin-based societies. These impacts can result in 

damage to the kinship system, failure of the new water management system, 

or both. 

The objective of this paper is to examine the interface between 

kinship systems and physical and organizational water management struc

tures in indigenous societies. This examination is undertaken to 

determine the implications of this interface to the field of water 

resource development. Such an examination is relevant because of the 

inexorable push toward development of kin-based societies throughout the 

world. 

In the following section, literature discussing the interface between 

society and water management is reviewed to provide a context for the dis

cussion of kinship and water management. The role of kinship in 
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indigenous societies is examined to provide a perspective on how societies 

are organized and the value to the societies of this form of organization. 

Development in the context of water management and society is discussed 

and the need for more appropriate approaches to water management is 

briefly examined. 

Three major case studies illustrating the interface between water 

management and kinship systems are presented. These involve tribal 

societies living in arid climates. All three societies practiced irri

gated agriculture. Two societies were impacted by outside intervention; 

the third was relatively unaffected. Based on analysis of the three case 

studies, several generalizations are made regarding the effects of kinship 

on water management. Recommendations for water resources development 

efforts are made in light of these generalizations. 
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CHAPTER TWO 

LITERATURE REVIEW 

Management of water resources is necessary for the survival of 

indigenous people living in parts of the world where rainfall alone is not 

sufficient to grow subsistence crops. In these areas, water must be 

collected, diverted and distributed to support cultivation. These water 

management activities frequently require the cooperative efforts of groups 

of cultivators. The social organization of such people influences, and 

in turn is influenced by, the form water management takes. Especially in 

the case of irrigated agriculture, there is high opportunity for 

differential access to water between upstream and downstream users which 

is a major factor in the political, economic and social organization of 

the irrigating society. For all of these reasons, water has been singled 

out by anthropologists as a natural resource with "...special sociopolit

ical significance" (Lees, 1974, p. 123). 

An abundance of literature is available which discusses the interface 

between water management and indigenous societies. Karl Wittfogel's 

theory of Oriental Despotism (1957) is a point of departure for many such 

examinations. In an epic book, Wittfogel argued that the formation of 

ancient states was the result of the organizational imperatives of 

irrigated agriculture. Many writers have commented on Wittfogel's 

theories (Hunt and Hunt, 1976; Kelly, 1983; Leach, 1968; Lees, 1973; 

Millon, 1962; and Spooner, 1974). Two conclusions of these commentators 

are that Wittfogel's theory should be restated to remove the presumption 

that large scale irrigation must be centrally organized and that the 
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theory cannot adequately be tested using community level studies which by 

necessity often cover relatively short time spans and which address 

relatively small geographic areas. While Wittfogel's theory is not fully 

supported in these commentaries, the authors generally agree that the 

theory is useful in that it prompts closer examination of the interaction 

between water management and society by the anthropologic community. 

A brief review of case studies and literature addressing the links 

between water management and society reveals the variety of human organi

zational factors which impact on water management. In case studies in 

Japan (Beardsley, et al., 1959), Sri Lanka (Leach, 1968), Tanzania (Gray, 

1963), and Mexico (Lees, 1973, 1974) political power and economic power 

appear to be related to the ability to control water, whether that power 

rests with the state or with individuals in the village. 

Geertz (1972) stresses that environment has a determinant effect on 

society but points out the need to examine this interaction by comparing 

and contrasting case studies. Without this comparative perspective, 

"...[a]ny long-established adaptive regime considered only in itself tends 

to take on the look of not only inevitability but also optimality" 

(Geertz, 1972, p. 24). He illustrates this by comparing the extensive 

paddy irrigation practiced in Bali, with the spring-fed irrigation of 

isolated oases in Morocco. The two irrigation regimes were dissimilar in 

terms of climate, land tenure and social structure. However, he insists 

that the differences in the irrigation practices may not be as much a 

product of dissimilar physical environments as of the dissimilar societies 

which practice them. 
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While comparative studies are fundamental to anthropologic study, 

Spooner (1974) and Kelly (1983) both make recommendations on the framework 

and terminology anthropologists should adopt to formulate a common ground 

for discussing case studies involving water management and indigenous 

groups. Currently, technical concepts and topologies differ from writer 

to writer making comparisons of case studies written by different 

researchers difficult. 

Another body of literature examines specific organizational tasks 

associated with irrigated agriculture. Coward (1979) describes three 

fundamental tasks necessary to sustain irrigated agriculture: organiza

tion of water allocation, physical maintenance of irrigation structures, 

and conflict management. According to Coward, the complexity of these 

tasks in any given social group practicing irrigation follows from the 

physical structures of the system and the importance of certain social 

conventions to the society. Coward determined that the Zanjura Danum 

system in the Philippines functioned successfully in part because govern

ing principles were in place which illustrated two themes: equity and 

accountability. These governing principles strengthened the users' 

commitment to the irrigation strategy ensuring their participation in its 

continuity. 

Water control in terraced rice-field agriculture in southeast Asia 

is described by Spencer (1974). In this system of small terraced fields, 

no major cooperative efforts were required to initiate or build onto the 

system. Nevertheless, the day-to-day demands of water control tended to 

increase the sedentariness of the families involved. Cooperation was 

required between individuals holding fields within water control units. 
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The lasting stability of terraces contributed to social and economic 

stability and to local political autonomy. 

Millon (1962) discusses seven irrigating societies in his examina

tion of variations in patterns of water allocation. He points out that 

while in studies of irrigating societies the importance of cooperation is 

often stressed, it is less often stressed "...that the practice of 

irrigation agriculture carries with it a strong potential for antagonism 

and conflict and is a potentially disruptive force" (Millon, 1962, p 84). 

Kinship is one aspect of social organization which has particular 

significance among indigenous people. Many indigenous groups, and in 

particular tribal groups, are organized around kin-based relationships. 

In a report prepared for the World Bank in 1982 it was estimated that 

there were 200 million tribal people in the world, roughly 4 percent of 

the global population (Goodland, 1982). According to this report, tribal 

people are distributed throughout the world and consist of families and 

clans who have their own customs and who occupy specific geographic 

territories; in addition, tribal people are generally isolated from the 

dominant national societies in their countries (Goodland, 1982). 

Fox in his primer Kinship and Marriage. An Anthropologic Perspective 

(1967) defines kinship as the relations between "...persons related by 

real, putative or fictive consanguinity" (Fox, 1967, p.33). In this 

case, consanguineous relationships are not restricted to true blood 

relationships but instead are uniquely defined by each kin-based society. 

Fox goes on to emphasize the importance of kinship bonds. "In many 

societies, both primitive and sophisticated, relationships to ancestors 

and kin have been the key relationships in the social structure; they have 
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been the pivots on which most interaction, most claims and obligations, 

most loyalties and sentiments, turned" (Fox, 1967, p. 13). 

There are two ways to characterize kinship groups: by descent from 

a common ancestor (descent groups) or by relationships relative to 

individuals in a society (ego-centered). There are several forms descent 

groups can take: patrilineages, in which descent is traced through males; 

matrilineages, in which descent is traced through females; and cognatic 

lineages, in which descent is traced through both sexes. Most systems 

actually have somewhat blurry distinctions between these forms. "All 

systems are in a sense ^transitional'; change is the law of life in 

society, as well as in nature. If a system is faced with changing 

circumstances, then it either changes and adapts to these, or dies" (Fox, 

1967, p. 155). 

Lineages based on the descent group pattern can become massive if 

there is sufficient depth of knowledge to trace ancestors back for many 

generations. Indeed, a whole nation can identify itself as one kin group 

as is the case with the Somali who trace their lineage back to one common 

ancestor who lived some 30 generations ago (Fox, 1967). 

Given the large numbers of tribal people and given the ubiquitous 

nature of kinship bonds in general in human societies, the relationship 

between kinship and water resource management warrants investigation. The 

results of this investigation may have implications for the field of water 

resource development in kin-based societies. 

According to Goodland: 

"Development projects, assisted by the World Bank, are increas
ingly directed to remote, marginal areas of the rural environment 
and, without special precautions, will affect ...[tribal] peoples. 
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It is frequently difficult to anticipate the nature and dimension 
of the impact that a development project may have on tribal people 
living in these areas, especially when this is their first contact 
with the dominant society. Without precautions, the ensuing 
acculturation process proves prejudicial to such people" 
(Goodland, 1982, p. iii). 

The form and pace third world development takes can have profound 

effects on the indigenous societies involved. The decision as to the form 

and pace of development is therefore a critical one. The potential 

negative effects of development are discussed by Grossman (1981) in his 

study of the results of a shift from subsistence agriculture to cash crop 

production in Papua, New Guinea. Grossman notes that as indigenous 

societies become incorporated into outside economies 

"...forces emanating from the external environment become 
increasingly important in influencing the functioning of local 
communities. With the loss of autonomy, many factors affecting 
human-environment relationships in village systems become governed 
by distant events over which rural communities have little 
control; these external events usually are insensitive to the 
needs of the local system, thus increasing the chance of 
perturbation" (Grossman, 1981, p. 222). 

Grossman highlights some of the pitfalls of shifting from subsistence 

to cash-producing economies in developing areas. These include vulner

ability to shifting world markets, pressure to exploit the environment to 

produce ever more output in order to avoid experiencing a decline in 

living standard, experiencing increased vulnerability to environmental 

stresses relative to traditional subsistence strategies, and pressure for 

freehold land tenure which increases the potential for complete loss of 

land by some. 

In an editorial based on his role as a social science advisor to a 

U.S. Agency for International Development (AID) mission, Robins (1987) 

emphasizes the need for development projects to proceed at a small scale 
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and with input from development recipients. "With less at stake in the 

way of resources committed, and by redefining development in terms of 

smaller incremental improvements in living conditions, we would impose 

less our own idea of what development is or should be and permit the 

people undergoing the process a greater voice and a greater role in how 

it unfolds" (Robins, 1987, p. 277). 

Goodland suggests that the World Bank has an obligation to assist 

only in those development projects which "...do not involve unnecessary 

or avoidable encroachment onto territories used or occupied by tribal 

groups" (Goodland, 1982, p. 3). According to this report, the World Bank 

should require that tribal people be in agreement with project objectives 

and that they be protected against harmful side effects of the project. 

Nevertheless, philosophically, the World Bank believes that the benefits 

of development should be brought to people who live outside the reach of 

the market economy and public services. 

Water resource development is a major thrust of international 

development efforts. Projects range in scale from very localized 

improvement efforts to multi-country alterations affecting multiple water 

systems. Development efforts include drinking water supply improvements, 

water supply for agriculture, and hydroelectric power generation. The 

success or failure of water resource development projects is often a 

function of the compatibility of the projects with a variety of social 

factors. Several examples of the interface between water resource 

development projects and society are described below. 

There are a large number of problems experienced by the users and by 

the irrigation systems themselves in indigenous irrigation systems in 
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tropical low income countries. According to Levine (1980), traditional 

irrigation practices are often viewed as inferior to ^modern' irrigation 

practices. Modern systems are seen as requiring management forms typical 

of developed societies. As a result, "[t]here is very little attempt to 

work within existing institutions or to develop adaptations based upon 

indigenous social relationships" (Levine, 1980, p. 60). 

In Coward's (1976) examination of a large irrigation system in western 

Laos, the role of the water headman was determined to be most effective 

when the headman was held accountable to the actual users of the irriga

tion system. Coward contends that when enlarging preexisting local 

irrigation systems which already have irrigation organizations, 

"...organizational rules and procedures could be developed and tested to 

maintain this basic accountability to users while shaping the role to 

perform tasks and engage in relationships functional in the modern system. 

Ultimately, this concept of accountability might be extended to situations 

in which there are no indigenous institutions on which to build" (Coward, 

1976, p. 102). 

Chambers (1980) discusses the use of communal labor for the construc

tion and maintenance of irrigation systems. He found that direct 

community benefits, and labor obligations which are proportional to these 

expected benefits, are conditions in which communal labor is likely to be 

procured. However, the community may require outside help in maintaining 

the system if it comes under exceptional stress at some point. 

Leach (1968) describes the village of Pul Eliya in Ceylon before and 

after state government intervention in the local water management pattern. 

In Pul Eliya the organization of the long-standing irrigation system was 
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very complex and was structured in a way that prevented one person from 

gaining control over the whole system or gaining special advantage due to 

advantageous physical location along the distribution system. When new 

fields were constructed to utilize irrigation water made available as a 

result of government intervention, both differential access to the water 

and differential access to power over the new irrigation systems resulted. 

The Mexican government's intervention into local water management in 

Oaxaca via construction of small water control structures created 

substantial inroads increasing the State's ability to control the 

community itself, according to Lees (1973). Following construction of a 

major water control device, the State dictated to the community how the 

community should administer the use of the water. The State also 

authorized the individuals who served as administrators. Villagers would 

not have been obligated to comply with state requirements had they not 

agreed to accept government investment in the form of these water control 

devices (Lees, 1973). 

In a subsequent discussion of the same case study (Lees, 1974), the 

author submits that 

"[iIntervention [by the state] in the construction, maintenance, 
or control of local irrigation systems brings about a decrease in 
local autonomy and a concomitant increase in agricultural pro
ductivity. In the process, local conditions are ignored, 
bypassed, or disregarded in favor of response to non-local 
perturbations. The result is comparatively rapid change and the 
evolution of new forms of response, part of which are technolog
ical and part sociopolitical. Changes are diffused more rapidly 
throughout the system as it becomes increasingly responsive and 
cohesive. Such cohesiveness or hyper-dependence makes such 
systems unstable; they change and evolve, but at the same time 
become vulnerable to breakdown" (Lees, 1974, p. 127). 



18 

For example, in the case of overuse of local water supplies due to 

central government pressure, the normal response of locally autonomous 

water management systems would be to cut back demand. The central govern

ment response is to enlarge water acquisition technologies. According to 

Lees (1974) this leads ultimately to collapse of the water supply, out-

migration of the local population - usually to urban areas - and a 

resultant increase in demands on urban areas. These changes are generally 

irreversible. 

The factors of political control, organizational patterns, distri

bution of resources, cooperation, and conflict which arise in an examina

tion of water management and society in general are the same factors which 

arise in an examination of the interface between water management and 

kinship systems. In kin-based societies, there is the added complexity 

of addressing these factors within the context of the privileges and 

obligations inherent between kin. 

The interface between water management and kinship systems and the 

effects of water resource development on kin-based groups are illustrated 

in the following three major case studies of irrigating tribal societies. 
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CHAPTER THREE 

CASE STUDIES 

Analysis of the Sonjo Case Study 

Gray (1963) studied the Sonjo, a tribe of cultivators living on the 

arid East African plateau, in 1955 (Table 1). The land they inhabited 

was too dry to cultivate crops with rainfall alone, but ample streams and 

springs were available in the region to supplement rainfall on irrigated 

fields. At the time this ethnography was written, the author stated that 

the Sonjo may have been the only group in East Africa wholly dependent on 

irrigated agriculture for subsistence. 

The Sonjo population was 4,308 in the 1957 census. Villages were 

located in northern Tanzania (Tanganyika), west of Lake Natron about 20 

miles south of the border with Kenya. The villages were built on the 

slopes of escarpments at elevations about 5,000 feet above mean sea level. 

Cultivated fields were located in valleys below the villages. 

In 1955, a total of 6 villages were inhabited by the Sonjo. The 

author focused his study on two villages which were encircled by a common 

palisade for defense: Kheri with 180 houses and Ebwe with 160 houses. 

Rain gauge data for an 8-year period in this area indicated an average 

annual rainfall of about 19 inches, ranging from a low of about 12 inches 

to a high of about 30 inches. The months of June through October were 

typically dry. Rain was likely to fall between January and May. 

Temperature records were not kept at Sonjo, but days during the dry season 

were hot, and nights cool according to the author's account. 
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TABLE 1 

FACT SHEET: SONJO OF TANGANYIKA (TANZANIA) 

LOCATION Along northern border of what is now Tanzania, 
approximately 80 miles northwest of Mt. 
Kilimanjaro, near Kenyan border. 

PHYSICAL ENVIRONMENT 

Rainfall: 12 to 30 inches a year. Monthly distribution is 
erratic, except for reliable spring rains. 

RESOURCES 

Crops: 

Water supply: 

Spring planting: sorghum, millet, rain-fed with 
supplemental irrigation. Fall planting: sweet 
potatoes, pennisetum, millet, sorghum, irrigation 
only. 

Stream passes through village, fed by mountain 
runoff and local springs. Irrigation water drawn 
from stream. 

SOCIAL ORGANIZATION 

Population: 

Kinship system: 

Property rights: 

Approximately 4,500 Sonjo in a total of 6 vil
lages. 

Patrilineal (inheritance through father). 
Largest inclusive kin group is the clan, 3 to 6 
clans per village. Exogamous (marry outside of 
kin groups; intraclan marriage is forbidden). 

Fields subject to private ownership. Some vil
lagers also have rights to shares of water, but 
over half the farmers must purchase water on a 
temporary basis; they have no water right. 



21 

The Sonjo settlements were located within a large area of land which 

was the territory of the Masai, nomadic pastoralists whose culture and 

language were different from the Sonjo. Prior to the establishment of a 

treaty between the two groups, the Masai periodically lodged attacks 

against the Sonjo that included the burning of Sonjo fields. 

Their location relative to the Masai affected Sonjo institutions in 

several ways. Importantly, it cut them off from external trade and 

relations with other agriculturalists in the vicinity, perhaps for several 

centuries. Their economy was almost self-sufficient as a result. The 

Sonjo were forced by Masai aggression to live in compact defensible 

settlements and to create and support efficient standing military 

organizations to stay in constant readiness to fight off Masai attacks. 

The agricultural practices of the Sonjo consisted of planting two 

crops per year on two different types of cropland. Magare fields were 

located opposite a village on high land sloping up from the valley. Fields 

were owned in sets of two. The fields were alternately left fallow for 

one year at a time, and were cultivated during the rainy season. 

Supplemental irrigation water was added as needed, and it usually was 

needed. Hura fields, located in the valley bottom, were cultivated during 

the dry season. The fertility of hura land was renewed each year when 

the valley flooded during the rainy season, so these fields did not 

require fallowing. A variety of crops were grown by the Sonjo. Women 

cultivated crops while men managed and performed the irrigation. 

Irrigation practices at the village of Kheri were representative of 

Sonjo practices. Gray concentrated on this village for his examination 

of Sonjo irrigation and society. He found that irrigation water in Kheri 
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was generally used up during the dry months and was therefore regarded as 

a scarce commodity. Because of this scarcity, water was "...carefully 

conserved and divided among users according to definite rules" (Gray, 

1963, p. 47). 

In the dry season, stream water supplied only about 25 percent of the 

total volume of water used for irrigation. Three springs contributed the 

majority of irrigation water. These originated from a spring line near 

the base of the escarpment. There were extreme fluctuations in the 

seasonal variations of streamflow. By comparison, springs supplied a 

relatively stable and dependable flow not obviously controlled by rainfall 

or other climatic factors. As a result, springs were typically "...viewed 

as autonomous phenomena, essentially different in their nature from 

streams resulting from ordinary surface drainage, a view ...reinforced by 

the mythological belief in their supernatural origin" (Gray, 1963, p. 51). 

The springs were treated as sacred and were believed to have been created 

by Khambageu, the mythological hero of the Sonjo religion. 

Two main irrigation furrows and additional small offtakes branched 

from the combined stream and spring channel. Water was diverted from the 

main channel by manipulating sluices constructed of earth reinforced with 

timber revetments. Sluices were ^manipulated' by removing or replacing 

piled dirt to allow water to flow into a channel or to shut off such water 

flow. A number of small channels branched off from the main channel and 

from the major furrows, these subdivided further to form the boundaries 

of individual rectilinear plots. Water was delivered to individual plots 

by opening or closing a series of sluices located at the corners of 

individual plots. 
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In the valley cultivated by the villagers of Kheri, there was a gentle 

downward gradient in the land from north to south and from east to west. 

This facilitated distribution of irrigation water allowing application of 

water in the northern end of the fields from a point on the stream above 

the level of the fields. The gradient also allowed for drainage of the 

fields back into the stream bed south of the field if irrigation water was 

not completely consumed on the fields. 

The Sonjo appeared to have inhabited their present location for at 

least 100 years and in all likelihood for several centuries, and to have 

practiced irrigated agriculture throughout this period. They may have 

inherited their knowledge of irrigation from ancient irrigating societies 

in east Africa but if this was the case the Sonjo themselves have no 

cultural 'memory' of these early teachers or forbearers. The original 

layout and construction of the irrigation system, according to Sonjo 

mythology, had been carried out when the village was first settled. Only 

maintenance of the system was necessary. Canals were cleaned and repaired 

annually. The village council established the days for repair. In the 

past only digging sticks were used to do the work. The recent adoption 

of hoes greatly increased the men's efficiency and reduced the repair time 

needed. Besides the annual cleaning, the whole village was required to 

work if major damage to the system took place due to rain washing out 

major portions of the system. Routine minor maintenance was carried out 

day to day by the men receiving water on that day and by volunteers. 

Owners of adjacent plots maintained the small channels between their 

plots. 
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A full cycle of irrigation took place over 14 days, then began anew. 

In this time period, all land could theoretically be thoroughly irri

gated. Irrigation water was distributed in four 6-hour periods per day. 

Rights were assigned to individuals for these 6-hour periods. The village 

council, composed of 17 village elders known as wenami.ii. regulated the 

distribution of irrigation water. They began the 14-day cycle by 

assigning the first 4 days of the cycle to themselves for use on their own 

plots. The wenami.ii inherited their roles in village government patri-

lineally and therefore inherited their primary rights to irrigation water. 

Following allocation of water to village council members, a second 

group of tribesmen had hereditary rights to water. These 18 men were 

known as minor wenami.ii. Although they had hereditary rights to water, 

they had no power in village matters nor in management of the irrigation 

system. They were not in line to succeed to the role of wenami.ii. 

A third group of privileged irrigators received water after the minor 

wenami.ii. These were the wakiama. wealthy members of the Sonjo village 

who could afford to pay tribute to wenami.ii in the form of goats in order 

to obtain water rights. Rights to water obtained in this manner fluc

tuated from month to month. The number of wakiama was limited by the 14 

day maximum length of the irrigation cycle. No more shares could be 

allotted than were available in this time frame. 

The remaining men in the village, who numbered more than half, 

obtained allotments of water from members of these three privileged 

groups. This was accomplished by buying excess water available after a 

primary water-rights holder had soaked his field and time still remained 

in his 6-hour irrigation period. Only a few hours were typically required 
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to soak one man's fields. Water was obtained by making payments of honey, 

grain or money. Where possible, water was obtained from a close male 

relative with superior rights. If there was no such relative to draw 

from, a village man competed with other villagers to buy water from 

nonrelatives. 

The village council met daily to address issues related principally 

to the irrigation system including water allocation and dispute resolu

tion. In addition, the council functioned as the "...sole executive 

authority for the village" (Gray, 1963, p. 139). A key to the power of 

the ruling wenami.ii was their control over the irrigation water. Because 

as a group they could deprive individuals of water, they had an effective 

sanction for enforcing obedience to tribal laws and to their own admin

istrative orders. 

Clans in Sonjo society were patrilineal descent groups. Clans lived 

in separate localities within 'illages, referred to by the author as 

wards. Three to six wards were located in each village. "As the 

inhabitants of a ward, the men of a clan constitute a corporate group" 

according to Gray (1963, p. 133). Sonjo clans were exogamous; marriage 

between first cousins was not allowed. Marriages were almost always 

between two clans in the same village. 

Items subject to inheritance in Sonjo society included laboriously-

leveled, and therefore valuable, house sites; fields, livestock, bee

hives, rights over women and children, and hereditary social position. 

Succession to the hereditary position of wenami.ii was through a brother 

or son. Inheritance of a father's wealth was usually through the eldest 

son but this was not rigidly required. 
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Small lineages, consisting of a father, several brothers and their 

children, tended to occupy houses in the same part of a ward. They were 

bound together by primary kinship bonds, . property interests, and an 

obligation to provide animals for the payment of brideprice when a son 

married. But, according to Gray, "[w]hen the common economic interests 

among lineage members disappear, and the name of the apical ancestor is 

not known, the bonds between them dissolve rapidly, and when another 

generation goes by the relationship between the two lineages tends to be 

forgotten. Thus the clan lacks a segmentary structure of linked lineages" 

(Gray, 1963, p. 136). Genealogical knowledge was shallow among the Sonjo. 

Most individuals were unaware of their ancestors prior to the two or three 

generations preceding them. 

Except for the rule of clan exogamy, all other clan-related behaviors 

could be easily carried out by a ward or neighborhood organization without 

any loss of function or unity. The rule requiring exogamy depended upon 

belief in descent from a common ancestor and a resultant prohibition on 

incest. Without this prohibition marriage between members of the same 

ward would take place and, according to Gray, "...new forms of social 

alignment might be expected to arise. Therefore, if they are not entirely 

dispensable for the present form of society, at any rate the clans are 

structurally weak" (Gray, 1963, p. 138). 

Based on Gray's description of Sonjo society and irrigation practices, 

there were several areas of interface between kinship and water manage

ment among the Sonjo. Those which reinforced the kinship system included 

clan roles as guardians of sacred springs and patrilineal inheritance of 

membership on the village council and, therefore, the power to manage the 
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irrigation system. In contrast, a village-wide need to cooperate in 

running the irrigation system had the effect of strengthening identifica

tion of villagers with the village as a whole, at the expense of their 

loyalty to individual clans. These areas of interface are discussed 

below. 

The springs at Kheri and Ebwe were described by villagers as having 

originated as a result of Khambageu, the Sonjo's mythological hero, 

ritually sacrificing goats at the site of the springs. Khambageu then is 

reported to have placed each spring in the care of a clan for ritual 

safekeeping. Some clans had the responsibility of performing rituals at 

certain springs to fulfill requirements of the native religion. This had 

the effect of reinforcing clan identify and may have been a factor in 

encouraging retention of the clan system. 

Another factor strengthening the kinship system was the village 

council's role in Sonjo society. The council regulated and had jural 

control over the irrigation system. Members of the council inherited 

their roles as wenami.ii from fathers, uncles or brothers. According to 

Gray, 

"[t]he wide powers and special privileges of the wenami.ii appear 
to be universally accepted as right and authentic and are not 
seriously questioned by anyone. The present members of the 
council were described by all informants as being the descendants 
in patrilineal line of a like number of men who lived in the days 
of Khambageu and were ordained in their positions by him. Thus 
their authority is bolstered by strong supernatural sanction. 
When informants discuss the functions of the wenami.ii they stress 
their duties and special knowledge as much as their powers and 
privileges. These elders are believed to understand the irriga
tion system better than other people, and thus to be best quali
fied to control and regulate water. They were also regarded as 
the guardians of sacred tradition. Thus the welfare of the 
village and its very existence is thought to depend on them, not 
in the sense that there is a mystical bond between the wenami.ii 
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and the village, but because the irrigation system would collapse 
in chaos if it were not strictly regulated and if the proper 
relations between the village and supernatural powers were not 
maintained through proper ritual" (Gray, 1963, p. 143). 

This points up a critical question in irrigated agriculture: who in 

the society has the expertise to manage the irrigation system and how did 

they come by this expertise? Along with the inheritance of a village 

role, jural power, and superior water rights, wenami.ii apparently 

Mnherited' a great deal of knowledge about how to run the irrigation 

system. This * inheritance' of knowledge involved communication of the 

details of irrigation management from male relative to male relative in 

each village. The knowledge necessary to operate the Sonjo irrigation 

system in the village of Ebwe was preserved in the male lines of 17 

village families. 

In contrast to aspects of the overlap between water management and 

the kinship system which strengthened kinship bonds, the need for village-

wide cooperation in managing the irrigation system appears to have 

resulted in weaker kinship bonds. As Gray points out, 

"...there is good evidence that the ecological adaptation of the 
society required a social structure imparting a firm unity to the 
whole village; this was achieved at the expense of constituent 
groups based on kinship which were deprived of some of their 
social functions. Village unity is enhanced by the Khambageu cult 
embracing the whole society, ine ancestral cult [strong in other 
Bantu tribes, but weak among the Sonjo] very likely declined 
concurrently with the structural weakening of kinship and lineage 
groups" (Gray, 1963, p. 125). 

Sonjo society could ill-afford the divisiveness and internal compe

tition that could potentially arise from a population whose loyalties to 

large subgroups were stronger than their loyalties to the whole. 
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Only minimal forms of outside intervention were experienced by the 

Sonjo. These had no impact on the Sonjo irrigation system except for the 

introduction of the hoe which was used to repair irrigation canals. The 

kinship system was not affected by this intervention. 

In conclusion, the Sonjo had a well-established kinship structure 

with strong clan loyalty before they were forced into a new subsistence 

strategy by the hostility of the surrounding Masai. Kinship bonds were 

reinforced by clan-guardianship of sacred springs and by patrilineal 

inheritance of power, water rights and knowledge about the irrigation 

system. However, the intense need for village-wide cooperation in 

irrigation matters fostered the introduction of new unifying social 

institutions: the village religion and the centralized irrigation 

organization. These gradually assumed responsibility for major functions 

necessary for subsistence and the clan system gradually faded as a result. 

The process appeared to be benign in the sense that all villagers 

submitted readily to the evolved structure and perceived themselves as 

reaping important benefits from it. One important vestige of the kinship 

system was the inculcation of irrigation experience into the inherited 

water management position of wenami.ii. Thus, ecological and managerial 

expertise were accumulated and successfully passed from generation to 

generation. 

Analysis of the Oman Case Study 

Wilkinson's (1977) study of the water management systems of Oman took 

place during the early to mid-1960's and focused on the interior of the 

country (Table 2). At the time Wilkinson did his research, the interior 
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TABLE 2 

FACT SHEET: INTERIOR MOUNTAIN 
AND BAJADA SETTLEMENTS OF OMAN 

LOCATION Southeast edge of the Arabian peninsula, bordered 
on the east by Gulf of Oman, and to the west by 
Saudi Arabia. 

PHYSICAL ENVIRONMENT 

Rainfall: 

Temperature: 

Evaporation: 

Mountains: 150 to 200 mm/year; Bajada Zone: 100 
mm/year; Desert: 30 mm/year. 

Summer daily maximum: 
108°Fahrenheit. 

42.3'Centigrade/ 

10 times precipitation rate, minimum. 

RESOURCES 

Crops: 

Tree crops: 

Water Supply: 

Annuals: wheat, barley, millet, sorghum, some 
vegetables, alfalfa if there is extra water. 

Mostly date palms; some citrus and banana. 

From Aflaj, 6,000 to 7,000 million cubic meters 
(MCM) available for exploitation, 1,000 MCM used 
in 1972. 

SOCIAL ORGANIZATION 

Population: 

Kinship system: 

Average interior settlement: 500 to 2,500. 

Patrilineal (inheritance through father). 
Endogamous (marry within their close kin group). 
Preferred parallel-cousin marriage (the children 
of 2 brothers marry). Segmentary tribal struc
ture (see case study). 

Property rights: Land, water rights and canals subject to private 
ownership. 
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of Oman had been little-studied demographically, academically or scientif

ically. Beginning in the late 1960's and early 1970's, Oman underwent 

enormous change as a result of the exploitation of oil. At the time the 

book was published in 1977, traditional society, about which Wilkinson 

writes, remained active only in so much as it conditioned some of the 

attitudes of people living in the interior of Oman. 

There are three broad physiographic provinces in the interior of Oman: 

the desert foreland, the bajada and the mountains. The areas of reliable 

water supply are typically found in the mountains and bajada. Rainfall in 

Oman is localized and erratic everywhere, but the lowest and least 

reliable rainfall occurs in the desert foreland. Rainfall data are not 

generally available for Oman, especially in the interior. The majority 

of rainfall occurs in the winter season. The author hazards the following 

generalizations about precipitation averages during the time of his study: 

between 150 and 200 millimeter (mm) where land is over 450 meters (m) 

high; and from 30 mm in the desert foreland to 100 mm in the bajada. 

Evaporation rates are extremely high throughout Oman; 10:1 at a very 

minimum, and often much higher than that. 

Prior to the exploitation of oil, subsistence in the interior of Oman 

was based on cultivation and livestock herding. About one half of the 

country's 400,000 to 500,000 inhabitants lived in the interior where 

villages were located in areas with sufficient water for cultivation: 

large valleys and the inner edge of the bajada. Most of the water was 

tapped from aquifers which could supply only limited amounts. Village 

size was correspondingly limited, typically between 500 and 2,500 

inhabitants. 
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Omani interior settlements were largely self-sufficient. The primary 

physiographic provinces in the interior each supported different subsis

tence strategies. Permanent villages were located along major drainages 

in the mountains and to some extent in the piedmont outwash fans of the 

bajada where fresh water was available from concentrated runoff. The 

primary use of the bajada was as pasturage. The desert foreland was an 

extremely harsh environment but it had limited pasturage utilized by 

nomadic groups. The occupants of these contrasting physiographic regions 

generally formed complementary groups specializing in their own unique 

subsistence strategies. 

There was insufficient rain to grow crops by direct rainfall so 

cultivation was entirely dependent upon irrigation techniques. Seasonal 

runoff, even from the sparse rainfall, was sufficient to be diverted from 

wadis or accumulated in shallow aquifers which could subsequently be 

tapped in order to grow crops for human consumption. 

Shallow aquifers are composed of semi fossilized drainage systems in 

mountain valleys which typically contain gravel and silt fill overlying 

an impermeable base of cemented conglomerates. Present wadi channels tend 

to cut into these gravel-filled valleys creating an ideal situation for 

recharge of the shallow aquifers with fresh runoff water. 

Traditional forms of water management in the interior of Oman included 

ghayl afla.i and qanat af 1 a.i. Af 1 a.i (singular fala.i) are organizations for 

distributing water among water rights holders. Ghavl fala.i distributed 

water from diversions of the perennial flow in the surface gravels of a 

wadi. Qanat afl a.i. the predominant type of afl a.i. distributed water from 

tunnels or galleries which tapped underground water supplies. Qanat were 
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used in all major villages in the interior of Oman for all or part of the 

water supply. Qanat construction in Oman may have commenced as much as 

2,500 years ago, and was carried out by Persians who occupied the land at 

that time. The majority of aanat had apparently been constructed by their 

Persian predecessors by the time the Arabs gained control of the land in 

the mid-7th century A.D. The Arab tribesmen adopted this existing qanat 

technology. 

Qanat can have extraordinarily long lives because, once constructed 

and sealed, the underground gallery portion of a aanat is extremely 

stable. However, the lower portions of the qanat. especially the cut and 

cover portion, need constant maintenance. This portion is particularly 

vulnerable to infrequent but potentially devastating floods, since qanat 

are, by design, constructed along natural drainage channels. 

The author estimated the average discharge of qanat in the bajada of 

central Oman at around 15 to 20 liters per second of base flow. This 

volume will irrigate approximately 40 hectares which will support a 

population of about 1,000. 

There is no indication that irrigation using qanat in Oman led to 

land deterioration. Qanat water originated from shallow aquifers tapped 

high up in the alluvial fans of the mountain and bajada. The water was 

of good quality with a relatively low total dissolved solids content, and 

was applied to well- drained land. Salinization and water-logging, 

problems common when irrigating arid lands, did not appear to be problems 

in the interior of Oman. 

Qanat water was delivered to villages in open channels. Diversion 

of water for irrigation occurred downgradient of the village, typically 
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in a dendritic-type pattern consisting of the main diversion channels and 

subchannels branching off from the main channel. 

Maintenance of the primary diversion channels was the responsibility 

of the fala.i organization which was composed of the individuals or their 

descendants who originated utilization of a particular aanat. Further 

subdivision channels were maintained by those whose gardens were served 

by them. 

Fala.i water was distributed via a system of share holding. Funda

mental to the share holding system was the irrigation cycle in which the 

location of each diversion and the length of time of each diversion was 

specified. This pattern was repeated in a series of irrigation cycles 

over the course of the growing season. 

An individual's right to water was specified in a fala.i certificate 

which indicated the diversion point he took water from, and the fraction 

of the total diversion time at that particular location he had an 

established right to. Rights to water were inherited from generation to 

generation, and were often subdivided in the process. 

Because of the large number of share holders in a fal a.i system, the 

maintenance of the fal a.i required an organized pattern of response. To 

fund this maintenance, a share of water was set aside and annually 

auctioned to support the organization. Members of the community were 

employed to perform organizational and maintenance tasks necessary for 

falaj functioning. Water distribution was handled by an additional 

official on larger systems. This position was extremely important and 

required a great deal of expertise in larger systems where distribution 

was complex. As a result, according to Wilkinson, "...the position of 
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arif has run in the same family since time immemorial in many villages, 

and his word is law" (Wilkinson, 1977, p. 120). 

Islamic inheritance laws facilitated the distribution of land and 

water rights evenly through members of a community. Land and water 

holdings could become fractionated in the process. Cooperation among 

joint owners of small parcels of land then became essential to ensure 

efficient utilization of irrigation water and efficient cultivation of 

land. Both fair distribution and intravillage cooperation were fostered 

as a result. 

Villagers were concerned with the success of a falaj system because 

their livelihoods depended upon it and also because they owned it. As 

Wilkinson points out, "[s]ince it is this fala.i system which is the raison 

d'etre of the village, and probably gives rise directly to nine-tenths of 

the inhabitants' regular income, the communal f al a.i organization normally 

cuts across individual loyalties to clan and party, and so the administra

tion of the irrigation system tends to be placed in the hands of certain 

families who are traditionally regarded as the most competent to safeguard 

this source of communal wealth." (Wilkinson, 1977; p. 215) 

Territorial, economic and family relationships in Oman were regulated 

through the tribal system. Some kinship terms need clarification in the 

Omani context. From least inclusive to most inclusive, various kinship 

groups were as follows: 

1. The conjugal family which was a residence group and not 

a legal kin group. 

2. The legal family which was composed of all those who 

were agnatically related (related through the male blood 
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grandfather. This group functioned as a legal person 

and shared the obligation to seek revenge for the 

killing of one of its members. 

3. The descent group which consisted of the descendants 

in the male line of a common ancestor and formed "...a 

distinctive group whose first obligations in matters of 

revenge and defense [were] to each other." (Wilkinson, 

1977, p. 159) The sense of unity felt by this group is 

called asabiva. 

4. The clan consisted of males and females who considered 

themselves . .bound to each other by obligations deriv

ing from their common descent..." (Wilkinson, 1977, p. 

156). 

5. The tribe was composed of clans who shared a belief in 

a common forebear. As a result they felt "...bound to 

each other by the kinds of obligations which unite the 

legal family" (Wilkinson, 1977, p. 161). Expressions 

of family unity included finding peaceful resolutions 

to internal killings, making offensive and defensive 

war together, recognizing the authority of one of its 

members as shavkh. and controlling a piece of terri

tory. 

6. Moities were large all-encompassing alliances between 

tribal groups which ultimately divided Oman into two 
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groups who originally migrated to Oman. 

Tribal members lived in residence patterns that emulated their 

familial ties; close kin lived in close proximity. The preferred marriage 

pattern in Omani tribes was between parallel cousins. Thus, male ego 

ideally married his father's brother's daughter. Such endogamous marriage 

patterns resulted in a group which formed a . .self-perpetuating social 

Msolate..(Wilkinson, 1977, p. 159). 

Tribal groupings formed the "...quasi-permanent social units which 

determine the enduring alliances and enmities between the peoples of the 

country..." (Wilkinson, 1977, p. 162). The structure of tribal groups 

was dynamic. Subgroups could split off and ultimately compete with the 

original group in spite of the formerly strong association with a partic

ular common ancestor. In this situation, the departing subgroup began to 

identify with a different ancestor to emphasize the change in their 

loyalties. 

"Just as organizational division within a tribe finds expression in 

genealogical subdivision, so the opposite process of assimilation (or 

recruitment) demands rationalization through lineage unification" 

(Wilkinson, 1977, p. 167). Two groups living in proximity to one another 

sometimes found it mutually beneficial to fuse with one another. To 

accomplish this, they both 'forgot' their own ancestry to a certain 

extent, in order to identify more easily with one another's ancestry. 

Alliances could form in Oman between unrelated clans. The form these 

alliances took was often quite similar to bonds between kinsmen. Allied 

groups were welcomed in one another's territory, came to each others aid 
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in case of attack, and sometimes acknowledged the same leader. Such 

alliances are termed shaff. 

Thus "...there are two notions involved in explaining tribal group 

formation, asabiva. which rationalizes mutual obligations in terms of 

common descent, and shaff. which provides an alternative explanation of 

group relations when kinship cannot be invoked because of the problems 

posed by formal genealogy" (Wilkinson, 1977, pp. 179 and 180). 

The tribal system, for 1,300 years, overlapped with every aspect of 

life in Oman. The interface between kinship and water management was, by 

the nature of this social system, virtually complete. Some aspects of the 

kinship system had positive effects on water management in Oman and some 

had negative effects. In cases of negative effects, attempts were made 

to suppress the kin-based responses in order to secure smoother function

ing of the water management system. This suppression succeeded up to a 

point but, as will be seen, ultimately the basic nature of the kinship 

system ran counter to attempts to preserve and develop water supply 

structures in Oman. 

Aspects of the interface between water management and kinship included 

the effects of Islamic inheritance patterns, inherited roles in the water 

management system, the effects of intertribal cooperation and conflict, 

and the effects of the Ibadi form of government. 

The original purpose of Islamic inheritance laws appears to be "...to 

ensure that while each member of the family, male and female, is provided 

for, family entity is reinforced by having to work together to maintain 

the viability of a heritage. Thus, if each heir takes his inheritance in 

kind and insists that holding is physically divided, then all members of 
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the family lose; if, on the other hand, the heirs regard their inheritance 

as a share in a joint holding, then family ties are strengthened and 

economic linkages reinforce the social ones" (Wilkinson, 1977, p. 144). 

Endogamous marriage ensured that the majority of fala.i rights were 

inherited from one generation to the next inside a village. Those rights 

which were inherited by people outside the village were normally subse

quently sold back to someone inside the village. 

The position of arvf, he who was in charge of water distribution, 

traditionally ran in the same family and had since 'time immemorial'. The 

retention of a key irrigation management role in one family since 'time 

immemorial' probably was an adaptive element which improved irrigation 

system functioning. 

The Arab tribal system helped its members adapt to living in an arid 

environment in general, but not to the specific requirements of oanat 

irrigation in Oman. In general, the flexibility of Arab tribal units, in 

terms of the various size of the units of loyalty that could be adopted 

under different circumstances, were an appropriate response to living in 

an unreliable environment. Groups could splinter off and fend for 

themselves as nomads when irrigation water was not available or coalesce 

and cooperate in water management when irrigation water was available. 

The tribal system was not well-adapted, however, to the more complex long-

term capital and technological demands of irrigating with qanat. 

Intertribal cooperation or conflict could potentially occur wherever 

different descent groups shared an economic resource in Oman - whether at 

the village level, regional level or national level. In fact, tribal 

organization throughout Oman, from the smallest local level to the moiety 
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"...may be viewed as a mechanism for balancing power between clans within 

localities" (Wilkinson, 1977, p. 226). This balancing effect, while it 

could erupt into violence, could also provide opportunities for mediation. 

The potential involvement of ever larger levels of alliances could act as 

deterrents to letting conflicts go unresolved. At the village level 

common needs for survival counter balanced clan-related rivalry. At this 

level, the social structure was well-adapted for the most part to its 

environment because of the great importance of maintaining peaceful 

relations for as long as possible in villages dependent upon fragile 

irrigation systems. 

At larger levels, though, the clan system at times worked against the 

smooth operation of the fala.i system because of the devastating bouts of 

conflict which erupted between tribal units. These eruptions happened on 

a small scale with some frequency, though f al a.i usually were not irrepar

ably damaged during small-scale violence. Twice however, intertribal 

rivalry erupted into full-scale civil wars fought between the two major 

moities of Oman. Both times, periods of great prosperity were brought to 

a close, and irrigation systems were destroyed. 

The fundamental kinship structure of Arab society was in place before 

the slow migration of Arabs into Oman took place beginning in the first 

millennium A.D. By the time the Arabs came to dominate Oman in the 7th 

century, they had established quasi-kinship bond with the indigenous 

people of Oman who were the descendants of the original Persian villagers, 

experts in fal a.i management and irrigated agricul ture. 

The rise and fall of a series of Ibadi Imamates (governments) in Oman 

began around 800 A.D. By this time, Arab tribesmen had successfully 
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purged Persian elites and bureaucrats from Oman's borders, allowing 

Persian villagers to stay. The addition of the Ibadi system was a 

function of a social revolution taking place at that time throughout the 

Arab world. Based on the highly developed Islamic constitution, the goal 

of the Ibadi form of government was to * realize' the *true' form of 

government which God had ordained through his Prophet Muhammad. In Oman, 

it combined the laws of tribalism and Islam and took them to their 

broadest geographic extent encompassing the entire country. The Ibadi 

government was highly democratic and antidespotic. One of its fundamental 

tenants was equitable distribution of resources. The government was 

reliant on support from the tribes to stay in power; and this support was 

contingent upon the tribes perception that the various Imamates were 

adhering to the ideals of the Islamic constitution. 

With the coming of the Ibadi form of government, a system of equi

table ownership of the irrigation systems was implemented and village-

based control of the systems was the order of the day. This contrasted 

with the feudal system formerly employed by the Persians. Tribal organi

zation remained consistent with the pattern of the Arabs prior to their 

adoption of irrigated agriculture. 

The Imamate government typically spent the majority of its money on 

bureaucracy and defense. Infrastructure improvements came second to these 

higher priorities. The state in fact could not borrow to pay for the 

latter investments. Indebtedness was allowed only for military and 

security needs. Under this form of government, no financial help was 

available to villages to perform large-scale maintenance and improvement 

of the fala.i systems. The villagers' own capacity was generally limited 
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to small-scale maintenance of the systems. Major overhauls could not be 

financed, nor were the inhabitants familiar enough with qanat technology 

to undertake these overhauls. In the case of major catastrophe - either 

manmade or natural - systems which were damaged were typically abandoned. 

Nevertheless, the Ibadi form of government fostered ecological endurance 

in Oman in that it allowed villages to set their own pace of resource use 

rather than forcing the production of surplus to support an expensive 

state government and the usual wealth of the elites who come with it. 

Ironically, although the Arab tribesmen could have flourished if they 

had adapted to the capital and technological needs of oanat irrigation, 

their tribal-based survival strategy endured for 1,300 years in Oman 

without undergoing this adaptation. There is no question that the tribal 

system improved the long-term survival of the Arab population in Oman, 

even if it meant that the population lived at the subsistence level. The 

members of the Arab tribes had every reason to feel confident in this 

system; they had a legacy of desert survival that stretched for millennia 

into the past even before they migrated to Oman. 

Modern development has rapidly changed the internal workings of 

present day Oman. The oil economy has superseded the agricultural and 

maritime economies in the production of wealth. The Imamate form of 

government has been replaced by a modern state government. The still -

limited funds available for infrastructure development have been concen

trated on coastal sectors rather than agriculture. The oil economy has 

brought an overall increase in the standard of living for nearly all 

people, but is impacting some more than others so that the gap is widening 
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between rich and poor. The ^traditional' way of life may be slowing the 

pace of change but cannot stop or reverse it. 

Development attempts have already wrought failures and resultant 

lessons, "...some [developers] have even discovered the necessity for 

examining the links between the economic and social aspects of tradi

tional organization, so that change may be introduced in the one with the 

minimum of dislocation in the other" (Wilkinson, 1977, p. 242). The 

author contends that the immense investment made over several millennia 

in the oanat systems of Oman justifies modern efforts to rehabilitate this 

water supply strategy. Such qanat improvements would enable some people 

to retain the cooperative tribal-based social organization formerly 

essential for survival. However, qanat utilization is now threatened by 

mechanical well pumping which has the potential of upsetting hydrologic 

equilibrium in some drainages. 

In conclusion, the tribesmen in Oman inherited an essentially alien 

irrigation technology that had been perfected in the quasi-feudal regime 

of the ancient Persians. While the tribal system was able to mold itself 

successfully to the organizational requirements for successful water 

distribution, it never successfully embraced the capital intensiveness 

necessary to completely maintain or enlarge the oanat network. Neverthe

less, the tribal-based society functioned successfully at a subsistence 

level throughout this period. Only with modern oil development and state 

government was the dominance of the kinship structure substantially 

reduced. 
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Analysis of the El Shabana Case Study 

Robert Fernea published the ethnography Shavkh and Effendi in 1970. 

The book was based on 18 months of dissertation-related field work 

performed between 1956 and 1958 in Iraq. This fieldwork focused on the 

El Shabana, an Arab tribe practicing irrigated agriculture in and around 

Daghara, a town of 3,000 located on a branch of the Euphrates River in 

southern Iraq. 

The landscape in southern Iraq in the vicinity of Daghara testifies 

to the harsh conditions of the desert (Table 3). Broad alluvial plains 

are dotted with low bushes and dun-colored grasses. Temperatures in 

summer are regularly over 100°Fahrenheit (F), and can be as high as 125°F. 

The evaporation rate is very high. Rainfall begins in November and peaks 

in April, when flooding may occur. The rest of the year there is no 

predictable rainy season. 

The alluvial character of the region has been created by the Euphrates 

River. The relatively steep gradient of the river produces a heavy silt 

load which is deposited as the stream reaches the plains. Continuous 

deposition of silt has raised the level of the river bed over time so that 

the river banks and water level are elevated above the surrounding plains. 

The channel frequently bifurcates and changes course. 

The braided channels of the Euphrates River lend themselves to 

temporary damming. Arab tribesmen practiced irrigated agriculture in this 

region for more than a century by constructing barrages made of bundled 

reeds which they put across the river channels to force water through 

offtake canals and onto nearby fields. Evidence of irrigated agriculture 
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TABLE 3 

FACT SHEET: EL SHABANA OF IRAQ 

LOCATION Along an eastern branch of the Euphrates River 
in southern Iraq. 

PHYSICAL ENVIRONMENT 

Rainfall: 

Temperature: 

Evaporation: 

Heavy in winter, peaks in April, dry through 
October. 

Regularly over 100°F in summer. 

Very high. 

RESOURCES 

Crops: 

Water Supply: 

Winter season: rice, wheat, barley, irrigated 
4 to 8 times. Summer season: rice fields 
flooded by irrigation water from May/June to 
September/October. 

Euphrates River presently with upstream flow 
control, in the past flow was intermittent. 

SOCIAL ORGANIZATION 

Population: 

Kinship system: 

Property rights: 

500 adult males in El Shabana, population has 
been steadily declining this century. 

Patrilineal (inheritance through father). 
Endogamous (marry within their close kin group). 
Preferred parallel-cousin marriage (the children 
of 2 brothers marry). 

Land traditionally held by tribe, usufruct rights 
to the extent they could defend their claim. 
Water rights traditionally tied to land. Pres
ently land and water rights are in private 
tenure. 
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based on river diversion dates back thousands of years in the lower 

Mesopotamian River valley. 

Flow of the Euphrates River has always been unpredictable. In the 

natural system, spring floods can be violent. Water level varies greatly 

from year to year. Spring flood water typically arrives too early to 

benefit summer planting and too late for winter crops. The annual 

deposits of silt quickly choke canals. To get maximum use from the river 

system, several types of water management are required. Dams and canals 

are constructed and maintained to divert and channel water to the fields. 

Uncontrolled flooding is combatted by diking fields to prevent inundation 

by the river. Canals are desilted frequently. If fields are cultivated 

annually, drainage systems are necessary to drain away excess water and 

salts to maintain soil fertility. The principal crops in the south of 

Iraq are barley, wheat and rice. While wheat and rice are preferred, 

barley is the more often planted crop because of its tolerance for more 

saline soils and water. 

Tribal settlements are established along irrigation canals and 

branches of the river. Daghara, the focus of Fernea's fieldwork, was a 

town of about 3,000 in 1958. The population included 400 families of the 

El Shabana tribe, bureaucrats administering to the rural people of the 

region, and merchants who catered to the trade needs of tribesmen and 

bureaucrats. 

The El Shabana tribesmen, like most other tribal groups in southern 

Iraq, are followers of the Shia sect of Islam. Tribal unions are based 

on kinship bonds extending back for centuries. In the not too distant 
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past, virtually all aspects of life were conducted within the confines of 

this extensive kinship network. 

The El Shabana are one subsection of the El Aqra, the largest tribal 

unit in this area. Kinship relationships are based on one's descent from 

a common paternal ancestor. This descent can be a matter of belief rather 

than fact without weakening the strength of kinship bonds. 

While not entirely correct, the concept of a segmentary lineage system 

is a useful point of departure for describing the tribal organization at 

the time the ethnography was written. There are two essential features 

of a segmentary social system: the nesting characteristic of segmentary 

series and the potential for complementary opposition between subunits of 

the system. 

The nesting characteristic can be understood as a collection of equal 

subunits which coalesce to form a unit. This unit in turn joins with 

other equal units to create a whole. The tribal system of the Daghara 

Arabs consisted of six nested levels ranging from the bavt, several 

generations of one family occupying one household, to the sillif. the 

largest encompassing tribal unit composed of approximately 5,000 adult 

males who shared the belief that they descended from a common ancestor 

(Tables 4 and 5). Between these extremes were four additional levels of 

association with ever larger groups of kinsmen with ever more remote 

common ancestors. Residence patterns followed kinship associations. 

Members of the same ashira. composed of 500 to 900 adult males, lived on 

contiguous land. The El Shabana constituted one ashira of the sillif. 

Each unit was considered equal with all other units at the same level. 

The closer the kinship tie, the closer men lived to each other, the more 
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TABLE 4 

RESIDENCE PATTERN OF TRIBAL GROUPS 
IN SOUTHERN IRAQ 

TRIBAL SEGMENT 

Bayt 

Hamula 

Fakhd 

Shabba 

Ashira 

Sill if 

NUMBER OF 
ADULT MALES AREA OF RESIDENCE 

10 to 30 

20 to 50 

500 to 900 

5,000 

Same house 

Same area within a hamlet 

Same hamlet 

Same or nearby hamlets 

Contiguous land and neighboring 
hamlets 

The same area but not perfectly 
contiguous land holdings. 

Reference: Fernea, 1970 
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TABLE 5 

CHARACTERISTICS OF KIN TIES 
IN SOUTHERN IRAQ 

NUMBER OF 
TRIBAL SEGMENT ADULT MALES 

Fakhd 10 to 30 

KINSHIP 

A group of not more than five 
nor less than three generations 
depth. Collaterality usually 
completely known except for 
cognates resulting from occa
sional "foreign" or exogamous 
marriages. 

Shabba 20 to 50 Descent from a common ancestor. 
Usually a complete patragenealogy 
can be provided but with a sharp 
decline in knowledge of collat
erals above the fifth genera
tion. 

Ashira (El Shabana) 500 to 900 Descent from a common ancestor 
who first became associated with 
the given ashira. Only experts 
can provide a complete line of 
patrilineal descent. 

Si 11if 5,000 No traceable kinship except by 
recent marriages. The belief 
exists of common descent from the 
Shammar, a great tribal division 
with both sedentary and nomadic 
sections. 

Reference: Fernea, 1970 
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interests they had in common, and the more frequent the contacts between 

them. 

The second characteristic of segmentary social structure is that of 

complementary opposition. At each level of the tribal system, coequal 

units shared tendencies to cooperate or oppose each other in part in 

response to resource supply. The larger the units involved, the more 

likely fighting would occur. The smaller the units involved, the more 

sanctions existed against overt conflict. 

Forces that bound the traditional kinship system together included 

waging war, sharing horse ownership, intermarriage, religious practices, 

an ideological belief in tribal unity and common descent, and canal 

cleaning. Forces that created conflicting tendencies included competition 

for scare water supply and unfavorable environmental conditions. 

Historically, the tribe was the land holding unit in southern Iraq. 

Relative amounts of land controlled by each tribal unit changed through 

fighting and purchases, but in general, there was sufficient land for all 

tribesmen. "Contiguous and common land holding has played an important, 

even fundamental, part in maintaining the institutions of tribal life in 

this region" (Fernea, 1980, p. 97). 

Extensive patterns of irrigated agriculture were practiced by 

localized tribal organizations in Iraq for centuries without the aid of 

sustained central governmental administration and investment. Tribes 

historically made fixed capital investments in their lands in the form of 

dikes and canals. The tribal kinship organization was the structure 

within which irrigated agriculture was practiced. 
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Historically, ashira's joined together to build dams to block and 

divert water to canals serving agricultural fields; and to defend their 

dams against the attempts of downstream tribal groups to break them up. 

Thus, the presence of sufficient water supply encouraged unity between 

large subunits of the tribal group. Aspects of this unity included 

adoption of other shabbas into the successful ashiras and banding together 

of otherwise independent tribal units for the defense of a common water 

supply. 

Members of the same shabba presumably lived in the same or nearby 

hamlets and cultivated contiguous fields during those periods when water 

supply was sufficient for irrigation. This geographic proximity would 

have bound water management tasks including construction and maintenance 

of channels and distribution of irrigation water to kin-based patterns of 

appropriate behavior. 

Group response to large-scale tribal needs was exhibited historically 

when tribesmen, led by a shavkh (leader) in the early 1800's, gathered to 

strengthen dikes against the river during a high flow period. Group 

solidarity, based on kinship ties, is therefore assumed to have been a 

potential response to large-scale needs of irrigated agriculture including 

the prevention of floods, construction of dams, defense against attacks, 

and cleaning and maintenance of large canals for a minimum of several 

centuries in southern Iraq. 

The shavkh traditionally acted as mediator and judge of disputes 

between members of his tribe. As the highest level of tribal authority, 

the shavkh was called upon to settle disputes over water, as he was called 

upon to settle all conflicts that could not be resolved within subunits 



52 

of the tribe. Without well-established channels of conflict resolution, 

cooperation in irrigated agriculture could not have continued over 

centuries in the region. The shavkh's authority enabled such conflict 

resolution. 

But while water surplus elicited cooperation, water shortage resulted 

in competition for resources. Historically, fighting to establish better 

access to land and water was sometimes undertaken by segments within an 

ashira against segments of an outside ashira. Such conflicts were then 

arbitrated by members of a third ashira. Although strong sanctions 

existed against such conflict, conflict between groups of the same ashira 

over access to land and water did occur and were arbitrated by the shavkh 

of that ashira. 

The flexibility of tribal cohesiveness allowed quick and structured 

responses to a lack of water. Subunits of the tribe quickly broke off 

during times of shortage and migrated to areas with sufficient water 

supply. Other tribal subunits returned to nomadic animal herding during 

these periods. When the water returned, the tribal subunits coalesced 

again into a cooperative unit capable to carrying on labor-intensive 

irrigated agriculture. The existence of the well-defined subgroupings of 

the tribal structure facilitated this quick response to environmental 

stress, and was of crucial importance to maintaining long-term survival 

in an environment as fragile and ephemeral as the Euphrates River Valley. 

Fields were traditionally fallowed every other year. This reduced 

the crop yield in any given year, but ultimately increased it over the 

long term in the same area. The effort required in preparing and managing 

two field systems was obviously worth the added investment to the tribes
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men. The tribal groups appeared to have a preference for survival strat

egies which favored long-term predictability of agricultural output over 

short-term maximization. Only with the advent of British colonialism and 

with the subsequent Iraqi revolution has the influence of outside forces 

penetrated and diluted the power of kin-based relationships. 

When the British occupied Iraq in 1918, they began to institute a 

series of changes which were typical of colonialism. They froze land 

holdings as they found them, modernized irrigation by stabilizing water 

delivery and providing it year round, put irrigation management under 

bureaucratic control, forced an increased rate of agricultural production 

which they then taxed, and established relationships with local tribal 

leaders in order to enlist their support in instituting change. In 

addition, traditional tribal warfare was ended. Many of these changes 

proved deleterious to the tribe, to effective irrigation, or to both. 

The British began their occupation of the countryside around Daghara 

in September 1918, and created an irrigation district in November 1918. 

They issued deeds to the individual occupants of the land at that time. 

Due to a series of events going back to the beginning of the century, a 

disproportionate amount of land was in the control of one shabba of the 

El Shabana. The issuance of a deed to the shavkh of this shabba resulted 

in a permanent position of economic dominance by this lineage based on 

land-based wealth. 

By freezing land tenure, the British tied individual tribesmen to 

individual plots of land - regardless of the condition of that land. This 

prevented the formerly useful strategy of temporarily or permanently 

abandoning land which was unsuitable for cultivation. Tribesmen had to 
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continue to cultivate the same plots even when it was apparent that the 

land was being damaged by overuse. 

The Daghara Canal, a natural waterway, was dredged and straightened, 

and sluice gates and various abutments were added to control water flow. 

Water was subsequently distributed by being routed to the main irrigation 

off-take, then to a series of successively smaller channels until it was 

spread through irrigation furrows to the crops themselves. This arrange

ment varied depending upon the location of any given plot relative to the 

main canals. 

Decision-making responsibility regarding the irrigation system rested 

with the government Directorate of Irrigation. The irrigation engineer 

requisitioned the labor of water users and raised funds for canal cleaning 

through special levies. Construction and maintenance of off-take and 

distribution canals was the responsibility of cultivators. The irrigation 

engineer decided the allotment of water for each section of land. 

Distribution of water between the joint cultivators of this section was 

the responsibility of these cultivators. If a cultivator had a dispute 

about the amount of water allotted from the canal, he took his request to 

the irrigation engineer. Disputes over internal distribution were 

generally dealt with within these tribal segments but were sometimes taken 

to the shavkh or irrigation engineer. 

Based on Fernea's detailed description of the post-colonial layout 

of field canals in relationship to the kinship ties of field owners, it 

appears that the freezing of land ownership by the British in essence 

cemented the link between kinship and irrigation management. The entire 

field distribution system in Daghara, beginning with the major off-take 
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channels, was constructed and maintained by members of the various shabbas 

of the El Shabana. 

Most shabbas of the El Shabana had at least one off-take from the 

government-controlled canals. Water allocation within the shabba. once 

established, was generally continued from year to year. This arrangement 

reflected the ownership of contiguous plots of land by members of the same 

shabba. and necessitated the cooperative handling of water diversion and 

distribution. Shabba members were essentially forced to cooperate in 

order to subsist. This may in fact have confounded the principles of the 

segmentary structure by preventing the splitting apart of conflicting 

segments of the shabba. an action that was possible prior to formal land 

ownership. 

Cleaning of the large canals used by the shavkh and his close kinsmen 

regularly requires ashira-wide cooperation. Twice a year, the shavkh sent 

his representatives to summon tribesmen from the shabbas of the El Shabana 

to assist in this cleaning. This request for aid was made using the same 

term used historically to rally forces for battle. It was considered the 

tribesman's duty to help the shavkh. 

With a year-round supply of water, the yearly drainage of fields into 

the formerly seasonally dry river bed stopped. As a result, the water 

table rose and with it the salt content of the soil. Tribesmen were 

pressured by the British to increase output to create a surplus that could 

be extracted by taxation. Land that was formerly left fallow every other 

year was put into production more often. Once farmers began to violate 

fallow, land destruction was inevitable. Each violation damaged the land 
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decreasing yields from the land the subsequent years. This created a 

vicious cycle of overuse and damage. 

As a result of the lack of drainage and violation of fallow, the 

acreage under production decreased by one-third to one-half in the 

40 years following colonialization. According to Fernea, this loss of 

land 

"...obliged more and more men to seek their livelihood outside 
the tribal domain. The fact that here and elsewhere in southern 
Iraq more men are constantly being forced to spend most of their 
lives away from their tribal setting and their fellow tribesmen, 
returning only part of each year, constitutes perhaps the single 
most important factor in the declining importance of the tribe." 
(Fernea, 1970, p. 115) 

The wealth of the dominant lineage remained concentrated. Farmers 

whose land became unproductive eventually sold the land. Members of the 

shavkh's family were ready buyers. Thus, the dominant lineage acquired 

more land over the years. 

The British utilized the position of tribal leadership to carry out 

their own policies by allowing shavkhs to continue their traditional role 

as arbitrators and judges. The British supported the them directly and 

indirectly by backing the shavkhs' disproportionate power and wealth 

against tribal ^rebellions.' But the shavkhs were enforcing British 

policy rather than tribal-based norms. This undermined their ability to 

"...demonstrate those qualities which traditionally permitted fthe shavkhl 

to assume jural responsibilities in the first place, [and] gradually 

undermined rather than strengthened the shavkh's authority among the 

tribesmen." (Fernea, 1970, p. 136) 

The dominance of the shavkh's lineage which resulted from greater 

control over resources ran counter to a classic segmentary system and to 
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the tribal system in the Daghara region. Without the checks and balances 

which kept structurally equivalent groups coequal in political and 

economic terms, the segmentary system had difficulty persisting over time. 

While the dominance of the tribal system waned, tribesmen continued to 

adhere to the cultural ideal of tribal organization. Yet the tribal 

system was no longer able to fulfill its primary functions, and the post-

development irrigation regime continued to degrade both the physical 

environment and the remnants of the tribal system. 

In conclusion, the El Shabana practiced irrigated agriculture along 

the Euphrates River where the elevated riverbed provided adequate head to 

allow gravity-fed irrigation. Their traditional pattern of water manage

ment was based on the sound ecological principles necessary for long-term 

occupation of the land. At the point where outside authority began to 

dictate constraints and demands on both land and tribe, the previously 

balanced system was altered. These alternations ultimately resulted in 

deterioration of land and a decrease in the dominance of the tribal 

system. Nevertheless, tribesmen adhered to the cultural ideal of tribal

ism and the British found it useful to reinforce certain aspects of the 

tribal system. As a result, the kinship system continued to affect water 

management at the time this ethnography was written, 40 years after 

colonization. 
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CHAPTER FOUR 

DISCUSSION AND RECOMMENDATIONS 

In the case studies reviewed, patterns of water management reflected 

the characteristics of the kinship systems within the groups considered 

and also reflected the adaptations these groups had made to the con

straints of irrigated agriculture in their respective locales. In each 

case, externally-induced changes took place which affected the way in 

which water was managed. As a result of these changes, the dominance of 

the kin-based organization was sometimes reduced relative to other forms 

of social organization, thus producing a corresponding reduction in the 

control over water management exercised by the kin-based organization. 

Water was managed in Sonjo villages by a council of elders who 

inherited their council roles. The hostility of the surrounding Masai 

forced the Sonjo into self-sufficiency making irrigated agriculture 

necessary for subsistence. The kinship organization evolved to address the 

resultant need for village-wide cooperation in irrigated agriculture. 

Loyalty to clans weakened as village-based identification became stronger, 

but clans retained their roles as ritual guardians of the springs which 

supplied irrigation water. 

The kinship system of Arab tribes was already well-established when 

tribal groups migrated into Oman in the first millennium A.D. Arab tribal 

groups adopted Persian-built ganat-based irrigation systems and estab

lished kinship-type bonds with the Persian villagers they found in Oman. 

The egalitarian, subsistence-oriented characteristics of the tribal system 

left these tribesmen ill-adapted to make the long-term capital investment 
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necessary for major aanat maintenance and repair. As a result, aanat 

which suffered major natural or man-made damage typically had to be 

abandoned. Tribal tendencies toward cooperation and conflict sometimes 

facilitated and sometimes impeded utilization of aanat. While Arab tribal 

society was not ideally suited to qanat irrigation, it successfully 

endured in Oman for 1300 years until modern oil development and statehood 

induced a major shift in resource use and social organization. The 

remnants of tribal organization are still present in Oman, especially in 

the interior of the country and presumably still affect water management 

in these areas. 

Prior to colonization of Iraq by the British in the early 1900's, 

Arab tribal groups in Southern Iraq joined together to dam and divert 

water from the Euphrates River. Water was then distributed onto fields 

controlled by subunits of the tribe. Within these field systems, kin-

based norms of cooperation dictated peaceful relations. Conflict and 

competition were unusual at the field level, but did occur between larger 

tribal units. Leadership and conflict resolution relevant to irrigated 

agriculture were provided by tribal shavkhs. Following colonization, 

control over the capture and primary diversion of irrigation water shifted 

from the tribe to the British bureaucracy. Tribal dominance waned as 

centralized government and irrigation management developed in Iraq. 

Kinship relationships changed but still conditioned people's behaviors and 

continued to affect water management practices to some degree in southern 

Iraq. Once water was delivered to individual field systems the British 

irrigation engineer allowed close kinsmen to distribute it among them

selves. Land quality deteriorated as a result of British-imposed changes 
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in land utilization. Tribesman were forced to abandon or sell deterior

ated land holdings. By this time membership in the tribal group had come 

to be associated with land ownership in the tribal compound so loss of 

land effectively caused forfeiture of tribal membership. The shavkh's 

jural power was supported by the British in so far as the shavkh used this 

power to support British policy. This reinforced his leadership role 

initially, but ultimately tribal support for the shavkh decreased because 

his adherence to traditional tribal virtues was compromised by his new 

relationship with the British. 

In general, it appears that water management in kin-based indigenous 

societies is controlled by the kinship group and is managed according to 

norms acceptable to this group. The extent of kin-based control depends 

on the relative dominance of kin-based organization over other forms of 

social organization in a particular society. When externally-induced 

changes, including resource development efforts, reduce the influence of 

kin-based organizations relative to other forms of social organization, 

the control over water management exerted by the kinship group is corres

pondingly reduced. 

The success of water resource development projects conducted for the 

benefit of kin-based societies may be increased by addressing the basic 

connection between kinship systems and water management. Generalizations 

and recommendations regarding development are made below based on analysis 

of the three case studies. These are intended to provide a general 

orientation to development. Applications of these to specific development 

projects would require collection and analysis of information about the 

unique society and subsistence system involved. 



Several aspects of kinship systems which affect water management may 

have relevance to water resource development projects undertaken in kin-

based societies. These aspects include the inculcation of knowledge and 

experience regarding water management into inherited roles, the adoption 

of sustainable resource-use patterns into kinship behaviors and the 

potential for cooperation, conflict and conflict resolution between kin-

based units of society. 

Inherited water management roles were found to a certain extent in 

all three societies studies. These were most pronounced among the Sonjo 

where membership on the irrigation-managing village council was passed to 

a son or brother. In Oman, the task of water distribution in complex 

systems was passed from generation to generation through a specific family 

line in each village. Historically shavkhs in southern Iraq organized and 

led tribesmen in performing major repairs to canals and in defense of 

these canals. Both historically and following colonization a shavkhs 

jural authority put him in a position to resolve conflicts about irriga

tion that arose between tribesmen. In all of these cases the inheritance 

of authority and responsibility for the water management appears to have 

necessitated the transmission of the knowledge and expertise necessary to 

practice irrigated agriculture through these same inheritance channels. 

Further development of water resources in a kin-based society which 

is already practicing some form of water management should include 

determination of any existing kin-based water management roles. If 

possible, the authority, responsibility and knowledge inherent in such 

roles should be transferred to the new system by shifting these leader

ship roles to the new system and by facilitating continued inheritance of 
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these roles. Such a transfer would reinforce the kinship structure of the 

society and would take advantage of the leadership already in place. 

A second aspect of kinship systems which affects water management is 

the adoption of sustainable resource-use patterns. These patterns were 

most evident in the Tanzanian and Iraqi case studies. Sustainable 

cultivation practices were adopted into Sonjo behaviors in the form of 

alternate-year fallowing of maaare fields made possible by the ownership 

and inheritance of these fields in pairs. Field drainage patterns were 

accounted for in the original layout of the field and irrigation system. 

The tribal cultivators in southern Iraq historically practiced alter

nate-year fallowing of all fields. Water was supplied to fields during 

high river-flow periods and drained away from fields during low river-

flow periods. When land quality deteriorated or water supply dried up at 

one location, tribesmen split into kin-based subunits each of which acted 

as a self-contained unit. Some units migrated to other irrigation loca

tions, others took up nomadic animal herding. When conditions were again 

favorable for irrigated agriculture in the original location, the subunits 

coalesced at this location and resumed irrigation. The segmentary 

structure of Iraqi tribes was ideally suited to allow quick responses to 

changes in environmental conditions. The freezing of land tenure during 

colonization prevented this traditional tribal response to stress on the 

cultivation system. In the 40 years following colonization, one-third to 

one-half of tribal lands were abandoned due to salinization. 

Current water resource development efforts would benefit from examina

tion of kin-based sustainable resource-use patterns. The transferability 

of these patterns to the new water resource regime may vary from project 
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to project. But at a minimum, the principles behind these patterns should 

be examined because they reflect long-term understanding of sustainable 

cultivation practices in the area under study. This is particularly 

relevant in light of the current emphasis on sustainable development 

projects. 

As evidenced in all three case studies, cooperation, conflict and 

conflict resolution are potential behaviors in kin-based groups practic

ing irrigated agriculture. The kinship structure of the Sonjo changed 

over time from an emphasis on clan loyalty to an emphasis on village-wide 

loyalty. This was necessary to address the need for cooperation in 

practicing irrigation and to avoid potential irrigation-related conflicts 

due to intense clan loyalty. Since the village was composed of intermar

rying clans, it still constituted a kinship group. The village council 

had jural control over all aspects of irrigation including conflict 

resolution. 

Cooperation among Omani tribal groups was fostered in several situa

tions. The fragmentation of land holdings which occurred because of 

Islamic inheritance patterns made it necessary for heirs to jointly manage 

land and water holdings, and therefore reinforced family unity. Because 

parallel cousin marriage was practiced, heirs were close relatives and 

almost always lived in the same village. Cooperation was also necessary 

for tribal groups who lived in villages where qanats were used for 

irrigation. Conflict between tribal units erupted occasionally within 

villages and erupted with some regularity between villages. Large-scale 

conflicts sometimes resulted in major damage to aanat. a particularly bad 

outcome because the expertise and capital necessary to repair major damage 
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were not available. But while conflict was common, there were also many 

avenues for conflict resolution particularly if the conflict was between 

two subunits of an overriding tribal group. Mediation by the shavkh of 

the overriding tribal group was then possible. Tribal norms of group 

solidarity encouraged conflict resolution. 

Historically, tribal subunits in southern Iraq cooperated in damming 

and diverting water from the braided river channels. Conflicts were 

common at this time between upstream and downstream tribal groups utiliz

ing the same channels. Conflict involving local irrigation matters were 

resolved by the local shavkh. Conflicts between larger tribal units were 

mediated by the shavkh of the tribal confederation. 

Both historically, and following colonization, cooperation within 

subunits of the El Shabana was essential for distributing irrigation water 

within commonly-held field systems. Cooperation among all subunits of the 

El Shabana was necessary for large-scale canal maintenance. Post-coloni

zation conflicts tended to be over distribution of government allotments 

of irrigation water. These conflicts were usually resolved within the 

tribal group receiving the water, but sometimes required mediation by the 

shavkh or irrigation engineer. 

Based on review of the case studies, kin-based norms of cooperation 

could be utilized to enjoin the local effort needed to construct, maintain 

and manage new water resource development projects. The potential for 

such cooperation should be ascertained for each society undergoing 

development. Conversely, potential kin-based conflict could impede 

development efforts. In these cases, project development should be 

altered to minimize or work around the conflict. In addition, the pace 
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of development should be slowed down to allow time for cooperative adapta

tion of the kinship system to the new regime. Conflict at some scale is 

virtually inevitable when differential access to water exists. There

fore, mechanisms for conflict resolution will be necessary in most new 

water resource development projects. The ability of kinship groups to 

resolve internal conflict may be useful in these cases. Utilizing 

existing mechanisms is both efficient and conducive to retention of the 

kinship system. 

In conclusion, this brief examination of the effects of kinship on 

water management revealed information which may prove useful to develop

ment efforts. Additional study of ethnographies and reports on kin-based 

societies practicing water management would be necessary to determine the 

variety of effects kinship systems may have on water management. Such 

additional study appears relevant based on the trend to develop water 

resources in ever more remote areas of the world where tribal societies 

are likely to be encountered. 
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