ASSESSING NATURAL RESOURCE SCARCITY IN THE OKAVANGO DELTA:

CASE STUDIES OF KEY RESOURCES

D. L Kgathi; G. Mmopelwa; K. Mosepele

 Abstract

The paper makes an assessment of the scarcity of the following key natural resources in the Okavango Delta: arable land, basket-making resources, fish stocks, and river reeds.  Non-data intensive socio-economic indicators (as opposed to the conventional data-intensive indicators) of trends in resource prices, trends in labour time for resource extraction, substitution for the less preferred commodities, trends in production levels of resource products, and perceived scarcity were utilised to assess the scarcity of the resources. The study reveals that basket-weaving resources, land for flood recession arable agriculture (molapo), and river reeds are increasingly becoming scarce, whereas fish stocks are still in abundance.  It is recommended that appropriate policies for the management of natural resources should be introduced. Property rights could be granted to the communities to manage natural resources such as fish and veld products in line with the wildlife model for Community Based Natural Resources Management (CBNRM).  In addition, the Government should take the responsibility for allocating land for molapo arable farming, as its ownership is insecure and not well defined, and therefore vulnerable to abuse.    

INTRODUCTION

Wetlands are a major source of livelihoods for the rural communities (Matiza-Chiuta, 1995).  Not only are they a major source of water for the local communities, they are also a source of income derived from the utilisation of flora and fauna (Shumway, 1999).  Moreover, they are often converted into other uses, such as irrigated agriculture and industrial development, as their total economic value is usually undervalued due to lack of knowledge on economic valuation of environmental resources (Barbier, 1991). This contributes to their degradation. Research indicates that wetlands are among the most threatened of all environmental resources (Brouwer et al., 2001). 

     
The Okavango Delta, a globally renowned Ramsar Site, is characterized by large amounts of open water and grasslands, and is home to a variety of wildlife and vegetation species. For instance, there are 2000 to 3000 plant species, over 162 arachnid species, more than 20 species of large herbivores, over 450 bird species  (Monna, 1999), and approximately 70 fish species  (Kolding, 1996).  The Delta is  a major source of livelihoods for the local communities, and also an important attraction for tourism, the second most important economic activity in Botswana after diamonds (Mbaiwa, 2002).  In 1997, tourism contributed P800 million which accounted for 4.5% of the Gross National Product (GDP) or 7% of the non-mining GDP (Department of Tourism, 2000).  As a result of the rapidly increasing population and expanding tourism, there is an increasing process of commoditisation and “privatisation” of the land and its natural resources, leading to pressure and scarcity of natural resources. It is, therefore, crucial to monitor wetlands in order to avoid their degradation.  This idea is consistent with the “strong sustainability” approach which promotes the conservation of  “critical natural capital” essential for the survival of human beings (Pearce, 1993).

      
This paper uses socio-economic indicators to assess the scarcity of natural resources in the Okavango Delta. It then suggests how natural resources could be monitored from time to time.  Scarcity is discussed in a broader context that incorporates an analysis of its underlying causes.  The study is mainly based on secondary sources and data from on-going studies at the Harry Oppenheimer Okavango Research Centre.  The studies include the European Union funded research project on “Water and Ecosystem Resources in Regional Development” and the University of Botswana funded research projects on the “Sustainability of the Use of Basket-making Resources in the Lower Okavango Delta”, and the “Patterns of the Use of Reeds and Grass in Shakawe, Botswana”.  In addition, some of the information was obtained from informal interviews with resource users and policy-makers.  The major limitation of the paper is that it lacks sufficient data on trends in resource prices, and this greatly limited the analysis on the scarcity of natural resources in the study area.

The paper first discusses conceptual issues on natural resources scarcity. The next two sections discuss the importance of Okavango wetlands and presents case studies on the assessment of natural resource scarcity in the Okavango Delta. Finally, the paper makes suggestions for future monitoring of the Okavango Delta. 

NATURAL RESOURCE SCARCITY: DEFINITION, CAUSES, AND

MEASUREMENT

This section discusses the meaning, underlying causes, and measurement of natural resource scarcity, drawing examples from the Okavango Delta.  A number of indicators are discussed as possibly relevant for the assessment of natural resource scarcity in the Okavango Delta. 

 Natural Resource Scarcity: A Definition

 
Natural resource scarcity is a “reduction in economic well-being” resulting from the reduction in quantity or quality of natural resources (Clevelend and Stein, 1997:1).  When resources are scarce, there are forgone benefits as result of the loss in goods and services.  Thus, there is an opportunity cost incurred, referred to as the marginal user cost.  This is the present value of the forgone opportunities of using natural resources (Tietenberg, 1992).  Natural resource scarcity, therefore, results in the loss of  “environmental entitlements” which are important sources of livelihoods for the rural population.  A decline in environmental entitlements aggravates rural poverty, further aggravating environmental degradation (Mearns, 1995). This will, however, depend on a number of factors such as the socio-economic, political, historical, demographic and environmental (Mearns, 1995).

 Causes of Natural Resource Scarcity

Natural resource scarcity is caused by such factors as rapid population increase, poverty, the failure of economic systems, and lack of knowledge about economic value of environmental resources (Barbier, 1991; Nyirendra et al., 1994).  Poverty is not an underlying cause of environmental problems but it accelerates this process (Barbier, 1991). Thus, the extent to which poverty causes environmental degradation depends on options available to the poor to respond to the problem, but usually such options are limited and consequently the poor often resort to the over-use of natural resources (Pearce et al., 1991). On the other hand, population is a driving force behind environmental degradation (Nyirendra et al., 1994). In Ngamiland, human population increased by the rate of 3.6% from 68 063 to 94 534 between 1981 and 1991, and by 2.8% from 94 534 to 124 712 between 1991 and 2001 (Bendsen, 2002).  Such a rapid increase in population drives up the demand for natural resources. 

     
The failure of economic systems, due to market and policy failures, is an important cause of environmental problems in the study area.  Market failure refers to markets which are “malfunctioning, distorted, or totally absent” such that the price they generate does not reflect the social costs and benefits of resource use (Panayotou, 1993:33). Natural resources may be held under different categories of management regimes such as open access, common property, state property and private property (Berkes, 1995).  In the Okavango Delta, most of the natural resources tend to have overlapping management regimes (Hasler, 2001) but the dominant regime is open access.  This suggests that natural resources will tend to be over-utilised because access is not restricted, and also because rules for their management do not exist. Resources such as fish, water, and grazing are held under open access in communal areas in the study area, and in most cases they have a low or zero price. Thus, the prices of marketed resources reflect the costs of labour and capital (private marginal costs) rather than the wider social opportunity costs. 

    
 Policy failure is the “failure to intervene when necessary and beneficial and the failure to refrain from intervention when unnecessary and detrimental” (Panayotou, 1993:63).  Thus, different forms of policy failure include those which cause market failures, those which fail to correct market failures, those which aggravate market failures, and those which make no attempt to correct market failures (Panayotou, 1993).  The last type of policy failure is the most common in the study area.  For instance, groundwater from private boreholes is free of charge in Botswana, despite the high scarcity value of this resource, and there is no government intervention to correct this market failure.  This results in over-use of the resource. In Maun, some of the households who live near the Thamalakane River have a tendency to over-use groundwater they obtain near the river for luxurious uses, despite the scarcity of this resource, as it is not priced.  It is important, however, to note that the households incur capital costs for developing boreholes and fuel costs (diesel or electricity) for day to day water supply.

Measurement of Natural Resource Scarcity

It is necessary to monitor the levels of natural resource scarcity in order to device appropriate policies consistent with the ideals of sustainable development.  However, there is often a lack of data to carry out such assessments.  Consequently, non-data intensive indicators will be used in this paper as opposed to the conventional methods of assessing natural resource scarcity (Cleveland and Stern, 1997). These methods include trends in resource prices, trends in labour time for resource extraction, substitution for the less preferred commodities, trends in production levels of resource products, and perceived scarcity.  Below, we state how these indicators can be used to assess natural resource scarcity, and discuss their advantages and disadvantages.

· Resource prices are a good indicator of natural resource scarcity when markets are present and working perfectly, and a poor indicator when markets are absent, malfunctioning, or distorted (Panayotou, 1993).  Scarcity is determined by the trends in real prices, in other words by the extent to which resource prices rise faster than the rate of inflation.  Resource prices will tend to signal economic scarcity rather than physical scarcity in the study area, because they are related to the costs of labour and capital rather than to the general changes in physical resources.  According to Dewees (1989), the price of a passenger pigeon, first harvested in the 1890s and became extinct in the 1890s, did not rise even when it was on the verge of becoming extinct because the costs of its harvesting did not rise. The advantage of this indicator is that it can predict future trends in scarcity, particularly if sufficient time series data are available.

· Labour time is an important measure of the scarcity of resource commodities in rural areas of developing countries. Evidence from a number of developing countries suggests that the increase in labour time for extraction of resource commodities such as fuelwood, fish and veld products is one of the ways in which people adapt to the scarcity of these resources (Pearce and Turner, 1990; Kgathi, 1992). The labour time for the extraction of resources increases in direct proportion with distances to points of resource collection, assuming that a similar mode of transport is used  (Kgathi, 1992). 
· Switching from the most preferred resource products to the less preferred ones is one indicator of natural resource scarcity (Kgathi, 1992; Kgathi and Mlotshwa, 1997; Leach, 1987). To determine whether there is scarcity, a comparison is made of the frequencies of the extraction of the most preferred resource products, and those of the less preferred ones.  If the frequencies of the extraction of the less preferred resource products are significantly more than those of the most preferred products, it could suggest that there is scarcity of the resource.  However, this method should be used with caution as the distribution of natural resources has a spatial variation, and this could distort the responses of households on scarcity.  The other disadvantage is that the indicator cannot be used to predict the future trends.
· Perceived scarcity is obtained by asking resource users to state whether or not there is scarcity. This approach is not common among economists as a measure of scarcity since they have a tendency to use resource prices. Norgaard (1990, cited in Cleveland and Stern, 1997) contends that it is better to ask resource users whether there is scarcity rather than use inefficient resource prices, which may not be accurate. Perceived labour costs tend to influence resource users to adapt in various ways in order to obtain the resources. This indicator is not able to predict future trends in scarcity, and can only be obtained from survey data. 

· Catch per unit effort (CPUE) is an indicator used to assess the scarcity levels of fish stocks, assuming constant catchability. Traditional fisheries theory states that the average catch of fish increases as fishing effort increases, until the maximum sustainable yield (MSY) is reached (Hiborn and Walters, 1992).  Once this point is reached, further increases in fishing effort will be associated with a decline in the average catch of fish.  The fall in the CPUE is associated with a decline in fish stocks and changes in the species composition of fish (Hiborn and Walters, 1992). The main limitation with this indicator is that it needs long time series data to make robust assessments of fish stock abundance. 

                              ECONOMIC IMPORTANCE OF THE OKAVANGO WETLANDS

The degradation of the Okavango Delta wetland may result in the loss of its total economic value (TEV) or some of its components.  The TEV of such a resource comprises use and non-use values (Hanley and Splash 1993; Munasinghe 1992; Kahn 1997; Figure 1).  Use values are comprised of direct and indirect use values. Direct use values are those benefits that arise from people's direct use of the resource from wetlands (Turner et al., 2000; Oglethorpe and Milaidou, 2000).  On the other hand, indirect use values are derived from environmental functions such as floodwater retention, groundwater recharge, water flow control, and nutrient cycling (Achrya, 2000). 

 
Non-use values are intangible values that people derive from preservation of the environmental assets such as wetlands (Oglethorpe and Miliadou, 2000).  Two categories of non- use values are existence and bequest values.  Existence value is the value associated with the existence of environmental goods and services, even though the value attributers may not be interested in consuming the resource concerned (Barbier et al., 1997; Oglethorpe and Miliadou, 2000; Turner et al., 2000).  The concept of existence value is fundamentally related to the deep ecologists' view that resources should have the right to exist. According to Chopra (1993) existence value is related to the extent to which the loss of a resource is irreversible and irreplaceable.  Bequest value is the satisfaction derived by individuals from environmental assets if they have the knowledge that the resources will benefit the future generations  (Turner et al., 2000; Oglethorpe and Miliadou, 2000). Put slightly differently, “it is the utility derived from individuals from  the knowledge that an environmental asset will be conserved for the future generations” (Perman et al, 1998:253). Strictly, bequest value is an aspect of existence value, but some authors prefer to differentiate it from this concept (Pearce, 1993). 

Direct Use Value: Some Examples

Examples of direct use values include harvesting of fish and veld products collected from a wetland, and drawing of water for human and livestock consumption from a water catchment. Collected veld products in the Okavango Delta include palm leaves (Hyphaene petersiana), thatching grass (Eragrostis pallens, Aristida stipitata, and Cymbopogon excavatus), river reeds, floristic materials, various fruits and fuelwood.  Fish is exploited at three levels of subsistence, commercial and sport fishing. According to Mosepele (2001), 65% of the Ngamiland north population depends on fishing activities, and the total annual economic turnover in the Okavango fishery is approximately P1.5 million. The value of recreational fishery generated through tourist fishing activities is in excess of P750 000. (Merron, 1995).  

A recent survey undertaken in the Okavango Delta revealed that almost all households in the surveyed villages collected water directly from the Okavango Delta (ADRC, 2001). The households used the water for various purposes such as cooking (22%), washing (45%), and livestock watering (33%).  The water from the Okavango Delta is also used for flood recession agriculture as will be shown later in this paper.  Another example of direct use value is option value, which is the willingness of individuals to pay for the conservation of environmental assets for future use, as they may be uncertain about their availability in the future (Barbier et al., 1997).  The availability of technology in the future may also justify why resources such as wetlands may have option value (Chopra, 1993). 

Indirect Use Value: Some Examples

Wetland functions are internal, but the benefits they provide are external.  For instance, at the local level, wetlands reduce flooding downstream, and at regional and global level they provide habitats for threatened species (Novitzki et al., 1993).  In the Okavango Delta, the urban village of Maun depends on the groundwater resources recharged by the Delta.  The wellfield in this village, which depends on outflows from the Delta to recharge the aquifer, is the main source of water for Maun.  The Okavango Delta and Panhandle riverine area are also adapted to low inputs of nutrients such as nitrogen and phosphorus, as the wetland vegetation is very efficient in removing them. This results in water of good quality. 
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Figure 1.  Components of total economic value
Sources: Pearce (1995) and Perman et al. (1998)

Non-use values:  Some Examples

The Okavango Delta is a fragile ecosystem without notable man-made development  (Okavango Liaison Group, 1998).  However, the proposal of the Namibian Government in 1996 to abstract water from the Okavango River in order to supply central Namibia raised fears among the local and international communities that the implementation of water abstraction plans would lead to drying up of the Okavango Delta (Ramberg, 1997).  Such concerns demonstrate that the Okavango Delta does not only have direct use values, but it also has non-use values.  The contingent valuation method was used to elicit the willingness of tourists to pay for the conservation of the Okavango Delta in December 2001.  The tourists were asked to assume that the Permanent Okavango River Basin Commission (OKACOM) wanted to establish the Okavango River Conservation Fund (ORCF), which could be used in the best way possible to conserve the Okavango Delta.  The average willingness to pay of the tourists was USA $ 165/annum in 2001 prices (Mmopelwa, 2002). This figure shows that the Delta has indirect use values, which could be in the form of existence and/or bequest values.  The Government could tap such values and use them for the conservation of the Okavango Delta. 

                                      CASE STUDIES OF NATURAL RESOURCE SCARCITY

The previous section has discussed the economic importance of the Okavango Delta.  This section makes an assessment of the scarcity of natural resources in the Okavango Delta.  There is a general concern that natural resources in the Okavango wetlands may be depleted in the long run if appropriate conservation measures are not adopted.  According to Musundire (1995), the Okavango wetlands are threatened by the rapid increase in population growth, expansion of tourism, and the possibilities of alteration.  A recent socio-ecological survey undertaken in 22 villages in the Okavango Delta revealed that most of the households interviewed reported the non-availability of resources such as water lillies, medicinal plants, palm trees, building materials, and papyrus (Figure 2) due to an increase in their demand and the changes in the patterns of the annual Okavango floods.  Resources such as fish, birds, and wildlife were reported to be increasing in availability (Figure 2).  Fish was reported to be increasing in availability because good harvesting methods were being used, whereas wildlife and birds were increasing in availability because their use is controlled by the government (ADRC, 2001).  In the subsequent section, the scarcity of arable land, fish stocks, basket-making resources, and reeds is assessed in more detail.
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Figure 2.  Perceived Status of Natural Resources in The Okavango Delta

Source:  ADRC (2001)

Land for Arable Agriculture 

 
There are two arable farming systems in the Okavango Basin: dryland and flood recession (or Molapo) (Tlou, 2000; Sutherland, 1982). The former takes place in dryland, and the latter on flood plains Dryland farming is more common than molapo farming in Ngamiland partly because most of the settlements are in dryland, and also because there are places where the Land Board prevents the expansion of molapo farming such as in the riverine floodplain called the Panhandle.  The arable lands survey of 1978/79 revealed that 65% of the farmers practiced dryland farming in Ngamiland (Ministry of Agriculture, 1979).  Recent figures for 1997 and 1998 reveal that the proportion could have increased over time since 73% and 84% of the farmers had farms on dryland, respectively (Table 1).  The Land Board only allocates arable land for dryland farming, and does not allocate land for molapo farming.

Recent surveys of 1997 and 1998 suggest that the proportions of farmers who practised molapo farming in Ngamiland were 27% and 16%, respectively (Figure 3).  Allocation of the land for molapo farming is still based on the traditional land tenure system (Rashem, 1988; Ministry of Agriculture, 2002). In most cases, the allocation is done by the title-holders as they have control over the use of the land.  These are people “who have been born and raised in the area” and are “descendants of the aboriginal and pioneer cultivators” (Sutherland, 1982:6). According to Rashem (1988), the title-holders have inherited the right to allocate the land, suggesting that this traditional land tenure system is a private property regime. They may refuse to allocate the land, or discontinue the existing land rights if they wish.


[image: image2.wmf]Proportion of Molapo and Dryland 

Farms in Ngamiland District

26.5

15.9

73.4

84.1

0

20

40

60

80

100

1997

1998

Year

Percentage %

Molapo

Dryland


Figure 3.  Proportion of Molapo and Dryland Farms in Ngamiland

Source:  CSO, 2002

They may either lend a field with no obligations (go adima) or by asking the borrower to pay in kind by providing his labour services to their field (Dorloechter, 1989).  Self-allocation of the land for molapo farming is also a common practice.  Thus, the land for molapo farming is insecure, not well defined, and not exclusive.  According to Panayotou (1993), owners of resources with such property rights will not have an incentive to invest in them, conserve, and use them in an efficient manner.

     
Various sources of literature suggest that there is no scarcity of land for dryland arable farming in Ngamiland, but there are isolated cases of scarcity of land for molapo farming (Ministry of agriculture, 1981).  A study undertaken in the villages of Motsaudi, Makakung, Danega, and Xaoga in the Okavango Delta revealed that access to land (dryland and molapo) for crop production was not considered a major problem (Ministry of Agriculture, 1981).  In the village of Matsaudi, however, access to the fields for molapo farming was limited and restricted (Ministry of Agriculture, 1981). The baseline and monitoring surveys of the constraints of molapo farming also revealed that there was shortage of land for molapo farming in the Okavango Delta (Molapo Development Project, 1991).  It suggested that women and young farmers were most affected by this shortage.  A recent study undertaken in Tubu in 2001 also revealed that there was scarcity of land for molapo farming in this area (Ministry of Agriculture, 2002).

 There was also a concern about access to the fields for molapo farming by young members of the community.  The following quotation describes the situation:  “people with access to molapo farming are refusing to allow others to use them even if the family is not using them at present, people are holding to them as inheritance” (Ministry of Agriculture, 2002:  21). The scarcity of the land for molapo farming was attributed to population growth, and the drying up of the Thaoge river as a result of changes in the distribution of water in the Okavango Delta (Ministry of Agriculture, 2002).

Fish Stocks

This section examines the extent of the scarcity of fish stocks in the Okavango Delta, and related issues such as the structure, property rights and management of the fishery.

Structure of the fishery

Estimates of the total number of fishers in the Okavango Delta increased from 700 to 5 000 from the mid 1970’s to the late 1990’s (Mosepele, 2002).  The number of gill net fishermen decreased from 700 in the mid-1980s to 300 in the mid 1990s.  This is due to the collapse of the Government market for dried salted fish in the 1990s, and the consequent emergence of a high capital fresh/ frozen product in the mid 1990s, which limited the number of people entering the fishery (Mosepele, 2002).  The structure of the Okavango Delta fishery suggests that it is an artisanal fishery with a small-scale commercial gill net fishery.  Artisanal fisheries are characterized by a predominance of crude gear with low fishing efficiency and production (Hillborn and Walters, 1992; Mosepele et.al., 2002).  According to Mosepele et al. (2002), the low efficiency of artisanal fishing gear (e.g. fishing baskets, traditional hook and line etc) generates low annual off-takes from the fishery.  Therefore, it is expected that this relatively low fishing pressure in a non-selective multi-gear fishery will have very little impact on fish stocks (Mosepele et.al., 2002). 

Property Rights and Management

According to Campbell (1976) and Tlou (2000), in the pre-colonial and pre-independence era, some of the villages in Ngamiland held exclusive fishing grounds in designated areas, and poaching was punished by either heavy fines or confiscation of fishing equipment. It is possible that the failure to acknowledge these traditional management practices, and the commercialisation of the fishery could have contributed to erosion of these traditional institutional arrangements for the management of the fishery in Ngamiland. Moreover, save for an outdated Fisheries Act (of 1975), there are currently neither regulations in the fishery nor a national fisheries policy (Nengu, 1995; Mosepele, 1997, 2001; Bills, 1996).  Lack of regulations (or clearly defined user rights), predicated by lack of a national fisheries policy has not only created an open access regime in the fishery, but also friction among the stakeholders (Merron and Bruton, 1988; Nengu, 1995; Bills, 1996; Mosepele, 2001).  The imperfections inherent in an open access regime in a fishery invariably create room for fish stock decline (Hannesson, 1993).

     
Demarcation of the Okavango Delta into Wildlife Management Areas (WMA) and Controlled Hunting Areas (CHA) is also at the core of current fisheries management problems in the delta.  Fishers argue that tourist operators claim exclusive rights over fish resources within their concessions (Ramberg and van der Waal, 1997) despite the fact that the local communities are given traditional resource rights of fishing and collecting veld products for subsistence purposes.  Commercial fishing is forbidden in Moremi Game Reserve (Republic of Botswana, 2000).

Scarcity or abundance of fish stocks?

The scarcity or abundance of the Okavango Delta fish stocks has been assessed using the following indicators; time series catch data, catch per unit of effort (CPUE), fishermen perceptions, species substitution, and trends in real prices.  Short time series data has restricted the use of CPUE as an index of relative stock abundance and is used rather to illustrate catch rates in the fishery.  Mean CPUE (kg/ fisherman/ year) estimates for tilapia/ bream, the most preferred fish species in the fishery (Mosepele, 2001), remained relatively stable between 1996 and 2002 indicating that there is no significant decline in fish stock abundance (Figure 4).  This trend supports recent research finding which indicate that the Delta’s fish stocks are not declining (Bills, 1996; Mosepele, 2000).     
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Figure 4. Estimated annual mean catch per unit of effort (CPUE) for bream (tons/ fisherman/ year) from the Okavango delta fishery between 1996 and 2002. Apart from an initial increase between 1996/’97 and 1997/’98, mean CPUE in the fishery has remained stable suggesting no significant decline in fish stock abundance.
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Figure 5.  Trends in Real Prices of Fish at Samochima Cold Storage Facility (1995 to 2002).
A household survey undertaken in 22 villages in the Okavango Delta also indicated that the fish stocks were not declining, except in villages where fishing areas had dried up (ADRC, 2001).  For instance, the drying of Lake Ngami, due to low floods and drought, resulted in the reduction of the annual fish production (Mmopelwa, 1989, 1991, 1992; OKACOM, 1998).  According to Mosepele (2000, 2001, 2002), most fishermen still catch their most preferred fish species of Tilapia/bream.  A 1997 frame survey (Mosepele, 2000) revealed that while 96% of fishers preferred bream, 95% of them reported that it still contributed the highest proportion of their catches, suggesting that these species were not in short supply since fishers still managed to catch their preferred species.  Between 1996 and 2002, bream catches were the highest, followed by those of catfish and tigerfish, consecutively (Mosepele, 2002).  Higher catches of the less preferred species of catfish as compared to those of the more preferred tigerfish were due to the higher availability of catfish within the fishing areas.  Mosepele (2000, 2001) has shown that most gill-net fishing occurs in floodplains and lagoons which are also catfish habitats, while tigerfish is mainly found in the main channel (Merron and Bruton, 1988; Mosepele, 2000).  



Figure 5 presents trends in constant or real prices (inflation adjusted prices) for fish at Samochima Cold Storage.  The prices, which were adjusted for inflation, or deflated, using consumer price indices for 1995 to 2002, normalised to the year 1995 (e.g. 1995=100), suggest that there was scarcity of fish resources between 1995 and 1998 as revealed by the increase in the real prices of fish during this period.  The prices reached a plateau between 2000 and 2001, and then decreased after 2001. Real prices could have increased because there was market failure as the company monopolised fresh/frozen fish supplies from the Okavango Delta for several years from the mid 1990s until the late 1990s. This suggests that trends in resource prices were not a good indicator of scarcity due to lack of competition.  The shortness of the time series data is also a limitation, and definite conclusions cannot be reached if long time series data is not available.

     The various indicators used in this section, therefore, seem to suggest that the Okavango Delta fish stocks are not over-exploited.  These findings are consistent with those of other studies which suggest that the fish stocks of the Okavango Delta are not over-exploited (Bills, 1996; Kolding, 1996; Mosepele, 2000). However, lack of a national fisheries policy (Mosepele, 2001) and the increasing pressure on the fish stocks (Mosepele, 2001, 2002) present a clear danger to the future environmental sustainability of the Okavango Delta fish stocks.  This status quo might not remain indefinitely.

Basket-Weaving Resources 

Basket-making has been an important commercial activity in Ngamiland since the early 1970s. Through the efforts of Malcolm Thomas, who was then the HaMbukushu Refugee Settlement Officer, the people of Etsha (Angolan refugees who settled in the area) were able to market their baskets nationally and internationally through the Botswana Craft Marketing Company as from this period (Terry, 1986; Cunningham and Milton, 1982).  Basket making also became an important commercial activity in other parts of Botswana.  In 1990, the economic benefit from basketry was estimated to be in the order of P225 000 in Botswana, a figure which accounted for 7% of the total economic value of all natural resources used in craft production (Terry, 1999).  In Etsha and Gumare/Tubu villages, basket weaving provided self-employment to 1 500 and 400 women, respectively, in the 1980s  (Terry, 1987), and this seems to be the case even today.  Currently, Botswana Craft and Botswana Christian Council are the main buyers of baskets in the Okavango sub-District.  In 2000 and 2001, Botswana Christian Council spent P336 000 and P400 000, respectively on the buying of baskets in this sub-district  (Botswana Christian Council, 2002) and Botswana Craft spends P300 000 annually on baskets in this area (Botswana Crafts Marketing, 2002). 

      
The raw materials used for the production of baskets are leaf fibre and dye.  These resources are held under an open access management regime in communal areas of the Okavango Delta.  The fibre is obtained from palm trees, Hyphaene  petersiana (mokola), mainly found in the islands of the Okavango Delta. The dye for mokola leaves is mainly obtained from the roots of Euclea divinorum (motlhakola) and Berchemia discolor (motsentsila) (Cunningham, 1988).  These are the most preferred species for dye because they have a dark colour, preferred by the buyers because it adds quality to the baskets, as they do not fade when the dye is used  (Cunningham and Milton, 1982). 

 
In the pre-independence period, there were rules and sanctions for the management of basket-weaving resources in some areas in Ngamiland.  According to Bishop et al. (1994), in the islands of Wabe and Qoroga near Etsha, there were rules for regulating the harvesting of Hyphaene petersiana and for excluding others from harvesting these resources in the 1950s and 1960s.  In the 1990s, such rules and sanctions were not practised, and this contributed to the depletion of dye resources in the early 1990s (Bishop et al., 1994).  However, in the islands of Oxge near Danega, the village headman had introduced rules for harvesting Hyphaene petersiana in the 1990s, and basket makers were advised not buy the fibre harvested by hoes or axes, as these devices are not selective and are therefore more destructive to the plant. These rules and sanctions were effective in managing the palm resources (Bishop et al., 1994). 

      
Commercialisation of basket making has resulted in the scarcity of raw materials used for producing baskets in some parts of the Okavango Delta (Terry, 1999; Cunningham, 1988; Kgathi and Motsholapheko, 2002).  In the villages of Etsha and Gomare/Tubu, 97% and 55% of basket makers, respectively, complained about the scarcity of fibre leaves for Hyphaene petersiana in 1983 as they travelled longer distances than in the past (Cunningham, 1988).  This had an adverse effect on productive and reproductive activities such as agricultural work and household chores, respectively (Cunningham and Terry, 1993). Terry (1986) also notes that more than 55% of the respondents said there was scarcity of fibre leaves for Hyphaene petersiana in Gomare/Tubu in 1983 as compared to 97% in Etsha.   Species for producing dye were also perceived to be becoming increasingly scarce.  For instance, 79% of basket-makers in Etsha perceived a scarcity of Berchemia discolor dye resources in 1983, as compared to 57% of the basket-makers in Gumare/Tubu in 1985. 

     
The scarcity of the raw materials for making baskets seems to be at present worse than in the 1980s. An interview of basket makers who attended a workshop (10/11/2002) organised by the Kgalagadi Conservation Society in Etsha 6 in the Okavango sub-district, aimed at exchanging views with basket-makers and craftsmen about conservation issues, indicated that the scarcity of basket-making resources had become worse. Basket makers who were based in Etsha 6 said that they collected the raw materials in Jau which was estimated to be more than 10 kms away. The monthly labour time for the collection (travel and extraction) of the raw materials for producing 3 baskets worth P225 was 12 hrs.  The labour time for collecting the same resources was 3 hours as far back as in 1984.  As a result of the destructive harvesting methods, most of the resources were depleted in areas close to Etsha 6.  Further analysis of the “Every River Has Its People” research Project questionnaires revealed that most of the households interviewed  in Etsha 6 (44%) thought that over-harvesting of palm trees was the main cause of their depletion.  The remainder thought the destruction by elephants (32%), lack of rainfall (16%), veld fires (8%), and high temperatures (4%) were the causes of the depletion of palm trees (Kalahari Conservation Society, 2002).

                Table 1.  Perceptions of basket weavers about scarcity of palm resources

	
	Matsaudi

Number             %
	Shorobe

Number         %
	Total

Number           %

	Scarcity
	6
	42.9
	10
	62.5
	16
	53.3

	No Scarcity
	8
	57.1
	6
	37.5
	14
	46.7

	Total
	14
	100
	16
	100
	30
	100



Source: Kgathi and Motsholapheko, 2002

Our recent survey on basket-making resources in the lower part of the Okavango Delta revealed that 63% of the basket-weavers in Shorobe perceived the scarcity of raw materials from palm trees (Table 2).   However, the scarcity for these raw materials was perceived by only 43% of the weavers in Matsaudi, reflecting the reduced pressure on this resource in this village. The raw materials for dying the palm leaves were reported to be very scarce in both Shorobe and Matsaudi, and hence 79% of the weavers purchased them (Kgathi and Motsholapheko, 2002).  Almost all the weavers (89%) said they collected their most preferred dye species, and these were not easily substitutable.  An analysis of the questionnaires for the “Every River Has its People” research project revealed that the decrease in the availability of palm resources was mainly attributed to the destruction by elephants by 56% of the respondents.  Other reasons given for the decline in the availability of the palm trees were over-harvesting of the resource  (17%), lack of rainfall (17%), and veld fires (11%) (Kalahari Conservation Society, 2002).

River Reeds 

 
Two types of river reed, Phragmites australis and Phragmites mauritianus, are among the many natural resources harvested in the Okavango Delta. Phragmites mauritianus is spinier, compared to Phragmites australis.  The latter is the most common reed, and it is tall and highly productive (SMEC, 1987).  Household use of river reed varies according to the needs of the households.  When the reed is not harvested for sale, it is generally used as a building material, whereby the dried reeds are made into walls, screens,  palisades, ceilings, and fences (Scudder et al., 1993).  It also used to make floor mats.  A cleaned Phragmites australis would last for a period of one and a half to two years as a fencing material before it deteriorates or is eaten by insects and must be replaced (Baar, 2000).

     
There has generally been less research on the availability and scarcity of river reed in the Okavango Delta.  However, Campbell (1976, cited in Scudder et al. (1993)) indicated that there was much less river reed in the mid-1970s than in the past, a trend that has not been caused by over-exploitation, but by clearance for agriculture and external or undesirable interventions in the water system where reed grows.  This trend has been observed in the Thamalakane River. However, river reed is abundant in some areas, even though it is generally scarce in the Okavango Delta. Our most recent survey on household perceptions on availability and scarcity of river reed, thatching grass and palm resources in Shakawe village, indicated that river reed was not declining.  This was the view of 52% of the harvesters of river reed as compared to 39% who reported that reeds were becoming scarce.

 
According to ADRC (2001), river reed was harvested in all the 22 villages that were surveyed. The proportion of households who said they harvested and utilised reeds ranged from 48% to 96%.  Of  the 22 focussed group discussions that were held in these villages, 12 or 64% of them indicated that river reed was a source of income, but not the most important option. In addition, group discussions conducted by ADRC (2001) indicated that river reed was declining because of the changes in the distribution of floods of the Okavango River.  The floods had become lower in most of the villages.  Thus, the decline in the amount of river reed is attributable to fluctuations in natural conditions rather than human related activities (Baar personal communications, 2002).   Fire has also been reported to be a cause of scarcity of river reed in other parts of the Okavango Delta.  In our most recent survey, the concern that fire may be a cause of concern in the scarcity of river reed was expressed by 40% of river reed harvesters.   The implication of unavailability of river reed in the vicinity of villages is that households are subsequently required to walk long distances to reach harvesting sites where river reed is still available.  At times, household incur transport costs either by hiring or using their own transport to reach these sites.  Thus, the physical scarcity of river reed as caused by fire, may lead to an increase in the labour time for its collection.  However, due to lack of data and poor recall information from respondents on the magnitude of labour time utilised to travel and harvest this resource, the opportunity cost associated with the harvesting river reed was not estimated.  

      
The market for reeds is not well developed but they are a potential source of income for the rural population in the Okavango Delta.  A small bundle, which is slightly larger than that which can be held in a closed hand, was valued at P1.00 in the past (Scudder et al., 1993).  Based on this information, Scudder et al. (1993) calculated the value of river reed to be P10, 000/ha/year.  A much larger bundle, which could be held in both hands, and weighing approximately 6 kg, was valued at P10.00 in 1991, while the same bundle is valued at P15.00 today (Baar, 2002, Pers. Comm).  Lack of available data on past demands and prices of reeds, made it impossible to assess the scarcity of reeds using trends in real prices. Although household perceptions suggest that river reed is declining, trends in real prices of river reed would help in providing additional information on the extent of the of the scarcity of reeds.

     
Changes in property rights have also contributed to the scarcity of river reeds in the Okavango Delta (ADRC, 2001).  For instance, in villages such as Gudigwa, Gunitsoga, Xaxaba, Boro and Sepopa, it was reported that river reed was plentiful, but inaccessible in areas that have been leased out to Safari companies.  The inaccessibility to such areas may imply that harvesting pressure for this resource would increase in areas that were not leased out.  Subsequently, there would be increases in labour time taken to harvest an equivalent bundle of reeds in the site destroyed by fire, as compared to a situation whereby fire had not occurred.

CONCLUSION

A number of socio-economic indicators were used to assess the scarcity of the following natural resources in the Okavango Delta: land for floodplain recession arable agriculture (molapo), fish stocks, raw materials for basket-weaving, and river reeds. The study revealed that basket-weaving resources, land for molapo arable farming, and river reeds were increasingly becoming scarce, whereas fish stocks were still in abundance.  Apart from the rapid increase in human population, which is a general cause of scarcity of most natural resources in Botswana, the scarcity of land for molapo arable farming is exacerbated by the changes in the flood patterns of the Okavango Delta.  The failure of the Land Board to administer the allocation of this land makes it vulnerable to abuse.  Those who hold this land are likely to have no incentive to conserve and use it efficiently.  Basket-weaving resources and river reeds are scarce because they have been over-exploited due the high demand resulting from their commercialisation.  This has been exacerbated by market failure resulting from their open access nature, lack of appropriate conservation policies, and changes in the distribution of the Okavango water.  Fish stocks are in abundance because they are under-exploited, and also because of the good methods used in harvesting them.  However, these resources might be over-exploited in the future due to their open access and increase in human population.

There is need to introduce appropriate policies for the management of natural resources.  Property rights could be granted to the communities to manage natural resources such as fish and veld products in line with the wildlife model of Community Based Natural Resources Management (CBNRM). The communities will have an incentive to manage these resources since financial and other benefits will accrue to them.  This recommendation is in line with the draft ”National Policy on the Use and Management of Natural Resources” which states that open access to natural resources should be transformed into community managed access in Botswana (Government of Botswana, 1999).  In addition, the Government should take the responsibility for allocating the land for molapo farming, as the ownership of this land is insecure, not well defined and not exclusive, and therefore vulnerable to abuse.    

There is also need for continuous monitoring of natural resources in the Okavango Delta.  The Central Statistics Office should try to collect data on the production, consumption, and prices of natural resources such as fish, thatching grass, fuelwood, and river reeds on a regular basis in order facilitate their monitoring. Research institutes such as the Harry Oppenheimer Okavango Research Centre should also make attempts to carry out surveys on natural resources in the Okavango Delta as part of the process of monitoring natural resources.
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		Place		Samochima																		Samochima										Nov																																2751

		Month		Species										Total Weight (kg)		Value																Dec																																2012.2

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		1095.4		197				313.8		19.4		1625.6		9864.4						1996		1997		1998

		May		1678.3		906.3				213.7		16		2814.3		13244						105791.7		173337.3		198304.2												Year		1995

		June		1363.3		322.2				163.5		3		1852		10689.7																Month						Etsha-13										Ikoga												Sepopa								Samochima										Shakawe										Kauxwi										Ngarange										Seronga						Xaxaba

																																		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others

		July		1593.6		854.7				206.8		4.4		2659.5		12602.8																Jan																																1113.8

		August		1718		156.6				335.4				2210		14373.8																Feb																																393.6

		September		2504		17.4				95				2616.4		18193																April

		October		1510.7		20.2				115.8				1646.7		11385.5						1996		1997		1998						May

		November		1103.5		15.2				4.2				1122.9		7753.9						105791.7		173337.3		198304.2						June

		December		1028.2		47				69.6				1144.8		7684.6																July

		January		485.5										485.5		3398.5																August

		February		970.9		469.5				132.4				1572.8		7723.1																Sep

		March		1818.2		413.4				907.7		30.5		3169.8		19081.3				Year		1996		1997		1998						Oct

		Totals		16869.6		3419.5		0		2557.9		73.3		22920.3						Value		21158.34		34667.46		39660.84						Nov

		Year		1996-'97																												Dec

		Place		Ngarange

		Month		Species										Total Weight (kg)		Value				Year		Value

				Bream		Catfishes		S/barbel		Tigerfish		Others								1996		21158.34																Year		1996

		April		167.2		51.1				64.9				283.2		1392.6				1997		34667.46										Month						Etsha-13										Ikoga												Sepopa								Samochima										Shakawe										Kauxwi										Ngarange										Seronga						Xaxaba																		Month		1994		1995		1996		1997		1998

																																		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others

		May		519.2		96.3		0.8		27.1		3.6		647		3277.8				1998		39660.84										Jan																																																																																																				Jan				1113.8				485.5		1800.1

																																																																																																																																				Feb				393.6				970.9		2082.6

		June		607.5		199		6.4		56.6		3		872.5		3984.6																Feb																																																																																																				March								1818.2		2358.8

		July		132.9		351.6		7.8		9.3				501.6		853.2																April																																1095.4		197				313.8		19.4																						167.2		51.1				64.9																																April						1095.4		1234.6		1855.8

		August		241.6		22		0.9		50.2				314.7		1750.8																May																																1678.3		906.3				213.7		16																						519.2		96.3		0.8		27.1		3.6																														May						1678.3		1845.1		2218.1

		September		492.7		275.4		27.3		200.8		36		1032.2		4161																June																																1363.3		322.2				163.5		3																						607.5		199		6.4		56.6		3																														June						1363.3		2298		2436.2

		October		1696.5		30.4		1.5		80.5		5		1813.9		10662																July																																1593.6		854.7				206.8		4.4																						132.9		351.6		7.8		9.3																																July						1593.6		2204.6		2032.5

		November		566.9		81.3				81.3				729.5		3889.2																August																																1718		156.6				335.4																								241.6		22		0.9		50.2																																August						1718		1621.3		2099.5

		December		417.8		61.4				31.7				510.9		2697																Sep																																2504		17.4				95																								492.7		275.4		27.3		200.8		36																														Sep		2028.7				2504		2222.2		1900

		January		399.2		163.9		2		84.6				649.7		2902.8																Oct																																1510.7		20.2				115.8																								1696.5		30.4		1.5		80.5		5																														Oct		2505.5				1510.7		1849.5		2125.4

		February		337.8		111.2		2		25.2				476.2		2178																Nov																																1103.5		15.2				4.2																								566.9		81.3				81.3																																Nov		2751				1103.5		1570.2		1994.8

		March		500.4		311				215.3		6		1032.7		4294.2																Dec																																1028.2		47				69.6																								417.8		61.4				31.7																																Dec		2012.2				1028.2		1240.7		1860.9

		Totals		6079.7		1754.6		48.7		927.5		53.6		8864.1

		Year		1996-'97

																																						Year		1997

		Place		Species										Total Weight (kg)																		Month						Etsha-13										Ikoga												Sepopa								Samochima										Shakawe										Kauxwi										Ngarange										Seronga						Xaxaba

																																		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others

				Bream		Catfishes		S/barbel		Tigerfish		Others																				Jan																																485.5

		Maun/Boro		1334.8		3393.7						310.4		5038.9																		Feb																																970.9		469.5				132.4

		Ikoga		3389.8		1464.4		28.1		21.5		244.4		5148.2																		April																																1818.2		413.4				907.7		30.5

		Sepopa		2046.4		616.4		11.7		566.2		145.7		3386.4				Total		1996/97		71195.9										May																																1234.6		197				313.8		108

		Shakawe		188		385.7		20.4		68.6		294.4		957.1																		June																																1845.1		768.4				203.6		3.6

		Kauxwi		2043.2		2879.4		33.7		696.3		215.9		5868.5																		July																																2298		810				72.4		8.8

		Ngarange		3422		328.9		180.2		202.6		235.5		4369.2																		August																																2204.6		664		54		248.2		0.4

		Seronga		8765.2		5020.1		186.3		592.7		78.9		14643.2																		Sep																																1621.3		235.9				334.7		46.6

		Totals		21189.4		14088.6		460.4		2147.9		1525.2		39411.5																		Oct																																2222.2		138.3		2.5		175.1		10.9

		Year		1997-'98																												Nov																																1849.5		132.6				203.2		28

		Place		Etsha-13																												Dec																																1570.2		60.4		18.2		159.6		6

		Month		Species										Total Weight (kg)		Value																																																1240.7		39.2		7.6		95		53.8

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		487		583.8		1.1		35.8				1107.7

		May		862.4		3131.8				15				4009.2																								Year		1998

		June		681.5		732.2		2.3		5.8		0.4		1422.2																		Month						Etsha-13										Ikoga												Sepopa								Samochima										Shakawe										Kauxwi										Ngarange										Seronga						Xaxaba

																																		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others		Bream		Barbel		S.barbel		Tiger		Others

		July		1259.6		675.3				4.6				1939.5																		Jan																																1800.1		54.2				112.6		5.2

		August		780.6		378.7				16.2				1175.5																		Feb																																2082.6		28.9				113.6		0.6

		September												0																		April																																2358.8		49.8				80.7

		October		1042		2503.1				25		26.7		3596.8																		May																																1855.8		48.2				74.2

		November		969.9		2140.5				68.2		16.2		3194.8																		June																																2218.1		207.7				112.2

		December		364.5		284.8				18.6		257.5		925.4																		July																																2436.2		275.5		13.4		148.9		64.5

		January		612.3		665.1		89.5		133.6		128.9		1629.4																		August																																2032.5		502		71.6		162.5		14.6

		February		266.1		128.3		90.2				70.3		554.9																		Sep																																2099.5				159.9		120.1

		March		250.4		583.4						16.6		850.4																		Oct																																1900				11		106.9

		Totals		7576.3		11807		183.1		322.8		516.6		20405.8																		Nov																																2125.4		28.2				30.4

		Year		1997-'98																												Dec																																1994.8		17.3		1.4		105.7		10.6

		Place		Ikoga																																																												1860.9						71.5		3

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		125.7										125.7

		May		99.8		755.3						3.1		858.2

		June		32.5		506.8						1		540.3

		July		130.4		592				16.2		13.8		752.4

		August		183.9		668.2				35.4		12.8		900.3

		September		190.7		419.5				164.6		128.8		903.6

		October		52.7		174.5								227.2

		November		111.4		194.8				28.6				334.8

		December		132.2		192.2								324.4

		January		353.5		3.3								356.8

		February		252.6		24.2								276.8

		March		148.5		1434								1582.5

		Year		1997-'98

		Place		Sepopa

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		653.3		348.5				129.2				1131

		May		1009.1		382.2				76.7				1468

		June		810.3		340.8				45				1196.1

		July		1007.4		1468.2		4.7		72.2		5.4		2557.9

		August		1179.2		1081.6				189.2				2450

		September		1310.6		1047.1				29.3		46		2433

		October		454		457.3		14.4		93.4		39.5		1058.6

		November		578.5		145.7				111		8.2		843.4

		December		596.7		177.2				44.1		11.3		829.3

		January		242		132.1				11.3				385.4

		February		354.2		530				0.6				884.8

		March		296.2		116.1				7				419.3

		Year		1997-'98

		Place		Samochima

		Month		Species										Total Weight (kg)		Value

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		1234.6		197				313.8		108		1853.4		12387.2

		May		1845.1		768.4				203.6		3.6		2820.7		16389.6

		June		2298		810				72.4		8.8		3189.2		18963.2

		July		2204.6		664		54		248.2		0.4		3171.2		19622.4

		August		1621.3		235.9				334.7		46.6		2238.5		15648

		September		2222.2		138.3		2.5		175.1		10.9		2549		19178.4

		October		1849.5		132.6				203.2		28		2213.3		16421.6

		November		1570.2		60.4		18.2		159.6		6		1814.4		13838.4

		December		1240.7		39.2		7.6		95		53.8		1436.3		10685.6

		January		1800.1		54.2				112.6		5.2		1972.1		15301.6

		February		2082.6		28.9				113.6		0.6		2225.7		17569.6

		March		2358.8		49.8				80.7				2489.3		19516

		Year		1997-'98

		Place		Shakawe

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		260						9		14		283

		May				137.7				121.5				259.2

		June								598.6				598.6

		July		492.4		980.1				358.2		28.1		1858.8

		August		62		82.1				28.5		17.7		190.3

		September		155.6		228.9		20.8		55.6		234.6		695.5

		October												0

		November												0

		December												0

		January												0

		February		112.6		102				89.4		10.4		314.4

		March		63.7		79.1				191.9		19		353.7

		Year		1997-'98

		Place		Kauxwi

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		145.9		308				481.9		8.4		944.2

		May		178.6		308.6		93.1		234.6		27.3		842.2

		June		260.6		353.4		93.6		61.1		7.8		776.5

		July		580.6		1337.7		20.7		544.8		60.6		2544.4

		August		181.5		171.3		0.6		47.4		39.2		440

		September		186.3		295.4		55.6				22.1		559.4

		October		225.2		318.9		42.9				106.2		693.2

		November		708.9		619.4		68.1		32.7		287.6		1716.7

		December		578.9		363.8				63.1		268.3		1274.1

		January		476.9		516.2		0.1				134.8		1128

		February		75.7		165.6		49.5		3.1		32.5		326.4

		March		284.6		577.8		326.9		79.1		227.4		1495.8

		Year		1997-'98

		Place		Ngarange

		Month		Species										Total Weight (kg)		Value

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		206										206		1442

		May		1366.5										1366.5		9565.5

		June		1918.2										1918.2		13427.4

		July		1737.8										1737.8		12164.6

		August		1358										1358		9506

		September		1429.5										1429.5		10006.5

		October		997										997		6979

		November		957.5										957.5		6702.5

		December		742.5										742.5

		January												0

		February												0

		March												0

		Year		1997-'98

		Place		Ngarange

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		667.2		153.1		50.7		251.4		4.3		1126.7

		May		297.3		940.1		35.7		237.2		58.9		1569.2

		June		145.1		1419.1		5.8		295.8		88.9		1954.7

		July		248.1		1460.7		16.7		892.7		48.8		2667

		August		24.9		914.7		11.2		1512.3		34.3		2497.4

		September		487.8		133.2		1.5		621.3		28.3		1272.1

		October		263.9		89.6		15.8		67.3		14.6		451.2

		November		139.1		116.8		47.1		89.2		136.9		529.1

		December		50.1		103.4		27.9		110.7		23.8		315.9

		January		651.6		77.1		9.6		37.4		58.4		834.1

		February		392.1		96.9				1				490

		March		579.4		189.9						2.4		771.7

		Year		1997-'98

		Place		Seronga

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		1158		1090.8		29						2277.8

		May		1756.5		1012.2				24.1				2792.8

		June		1582		857.2				57				2496.2

		July		2347.7		810.8		129.2						3287.7

		August		612		489.6		104		106.5				1312.1

		September		1392.2		3684.3		1		725				5802.5

		October		397.5		1693.7		4.2		201.5		4.1		2301

		November		146.1		207.3				107.1				460.5

		December		232.9		243.8				64.6				541.3

		January		195.7		167				65				427.7

		February		250		215.5		1.1		214.6		5.2		686.4

		March		209.2		187.6		0.3		46		12.8		455.9

		Year		1997-'98

		Place		Xhaxhaba

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		380.4		880.3						138.1		1398.8

		May		1113.6		742.9						164.7		2021.2

		June		377.2		878.3				4.8		101.5		1361.8

		July		159.7		219.7						35.4		414.8

		August		198.4		531.1						95.1		824.6

		September		154.2		521.5						96.6		772.3

		October		255.7		594						168		1017.7

		November		359.3		1266						216.7		1842

		December		525		1134						125.2		1784.2

		January		339.6		426.8		126.2				12.9		905.5

		February		3479		295		32.2				29.7		3835.9

		March		1338		874.6		79.4				47.2		2339.2

		Year		1998-'99

		Place		Etsha-13

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		643.8		1519.7				4.8		2.6		2170.9

		May		999.8		1281.7				57.3		30.4		2369.2

		June		456.7		143.6						4.5		604.8

		July		2135.1		3596.8		1.6		25.1				5758.6

		August		1176.1		904.5		28.3						2108.9

		September		1413.2		1765.2				82.1				3260.5

		October		187.5		445.3		1.7		17.5				652

		November		769.9		448		110.2						1328.1

		December		434.9		359.8		22.6		84.8		4.8		906.9

		January		569.2		290.9				66.5		35.5		962.1

		February		318.1		787.7						63.8		1169.6

		March		377		425.2								802.2

		Year		1998-'99

		Place		Ikoga

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		33.8		757.1								790.9

		May												0

		June		57.6		104.4						3.3		165.3

		July		31.2		376.2						12.7		420.1

		August		40.9		421.2						8		470.1

		September		2.3		102				1.6		1.3		107.2

		October		56.1		399.8				40.9				496.8

		November		36.8		35.8				13.8				86.4

		December		67.9		55.6				26.2		4.2		153.9

		January		119.1		59.7				28.4		0.6		207.8

		February		599.4		43.3				19.4		0.2		662.3

		March		35.2		1464.4								1499.6

		Year		1998-'99

		Place		Sepopa

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		845.1		278.1				116.1				1239.3

		May		614.7		146				18				778.7

		June		202.2		391.7						34.9		628.8

		July		2164.5		2492.1		539		346.4		9.3		5551.3

		August		1674.1		3415		252.4		542		210.9		6094.4

		September		2476.8		3483		94.3		720.8		101.1		6876

		October		3444.6		3363.7		40.3		598		60.8		7507.4

		November		3664.1		706.5				224.2				4594.8

		December		342.4		283.6				48.2				674.2

		January		317.5		164.1				84.7				566.3

		February		383.7		128.1				95.8				607.6

		March		89.7										89.7

		Year		1998-'99

		Place		Samochima

		Month		Species										Total Weight (kg)		Value

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		1855.8		48.2				74.2				1978.2		14475

		May		2218.1		207.7				112.2				2538		17477.25

		June		2436.2		275.5		13.4		148.9		64.5		2938.5		19388.25

		July		2032.5		502		71.6		162.5		14.6		2783.2		16462.5

		August		2099.5				159.9		120.1				2379.5		16647

		September		1900				11		106.9				2017.9		15051.75

		October		2125.4		28.2				30.4				2184		16168.5

		November		1994.8		17.3		1.4		105.7		10.6		2129.8		15753.75

		December		1860.9						71.5		3		1935.4		14493

		January		2109.8		10				80.4				2200.2		16426.5

		February		1332.3						107.1				1439.4		10795.5

		March		1455.3		17.2				44.3		0.8		1517.6		11247

		Year		1998-'99

		Place		Shakawe

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April

		May		128		149				78		24		379

		June		154		147		13.4		93		0.7		408.1

		July		112		56				10				178

		August		660.1						10				670.1

		September		347.5										347.5

		October												0

		November												0

		December		284.7										284.7

		January												0

		February												0

		March												0

		Year		1998-'99

		Place		Kauxwii

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		972		1718		344.7		252		833.7		4120.4

		May		1205.6		2000		492.9		343		429.7		4471.2

		June		1042.3		1958.3		233.6		430.8		457		4122

		July		2038.7		3107.9		335.2		1428.9		1288.3		8199

		August		1561.6		2490.4		250.9		821.3		408.9		5533.1

		September		846.3		828.7		132.7		319.3		98.4		2225.4

		October		1039.8		997.1		543.4		234.4		576.5		3391.2

		November		678.7		100.1		80		160.6		119.9		1139.3

		December		726.8		519.7				49.5		47.5		1343.5

		January		1205.3		813.3		189.4		298.2		70.9		2577.1

		February		801.9		835.5		9.8		506.6		117		2270.8

		March		746.8		403.7		242.5		283.3		4.1		1680.4

		Year		1998-'99

		Place		Ngarange

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		1220.7		253.6		2.4		163.6				1640.3

		May		556.5		1109.8		11.2		325.2		4.7		2007.4

		June		1146.9		1604.5		219.4		314.5		5.6		3290.9

		July		1630.1		2052.2		1.4		387.4		10.1		4081.2

		August		1696.7		1419		12		479.2		20		3626.9

		September		970		577		19.5		7.8		35.7		1610

		October		1581.3		106.2		6.2		97.3		46.2		1837.2

		November		1268.4		68.7		60.8		189.3		39.8		1627

		December		1052		231		41.5		110.4		3.4		1438.3

		January		414.3		31.4				60		0.9		506.6

		February		652.5		35.4				65.1		0.9		753.9

		March		879.1		34.6				39				952.7

		Year		1998-'99

		Place		Seronga

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April		354.9		1222.4				172.5				1749.8

		May		1279.7		1083				10.5		1.2		2374.4

		June		587		859.9		12				0.6		1459.5

		July		270.5		578.1				3		8.9		860.5

		August		362.8		692.5						39.1		1094.4

		September		341.1		802.3		19.8		78.4		83.1		1324.7

		October		1083.5		3050.5		14.7		40.5		21.8		4211

		November		737.5		2300.4		10.4		82.5		42.9		3173.7

		December		322.5		802.9				190.7		26		1342.1

		January		91.6		44.4								136

		February												0

		March		392.4		290.4				32.5				715.3

		Year		1998-'99

		Place		Xhaxaba

		Month		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		April												0

		May												0

		June												0

		July												0

		August												0

		September		290.7		510.3								801

		October		844.7		1733.5								2578.2

		November		1087		2071.3								3158.3

		December		619.1		1156.4		31.6		130.3		19.8		1957.2

		January												0

		February												0

		March												0
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						1996								Totals

				January										0

				February										0

				March										0

				April				1606.2		283.2		5038.9		6928.3

				May				2798.3		643.4		5148.2		8589.9

				June				1849		869.5		3386.4		6104.9

				July				2655.1		501.6		957.1		4113.8

				August				2210		314.7		5868.5		8393.2

				September				2616.4		996.2		4369.2		7981.8

				October				1646.7		1808.9		14643.2		18098.8

				November				1122.9		729.5				1852.4

				December				1144.8		510.9				1655.7

														63718.8												Totals

						1997

				January								0		485.5		649.7		0		0		0		0		1135.2

				February								0		1572.8		476.2		0		0		0		0		2049

				March								0		3139.3		1032.7		0		0		0		0		4172

				April				1107.7		125.7		1131		1745.4		1332.7		269		935.8		2277.8		1260.7		10185.8

				May				4009.2		855.1		1468		2817.1		2935.7		259.2		814.9		2792.8		1856.5		17808.5

				June				1421.8		539.3		1196.1		3180.4		3872.9		598.6		768.7		2496.2		1260.3		15334.3

				July				1939.5		738.6		2552.5		3170.8		4404.8		1830.7		2483.8		3287.7		379.4		20787.8

				August				1175.5		887.5		2450		2191.9		3855.4		172.6		400.8		1312.1		729.5		13175.3

				September				0		774.8		2387		2538.1		2701.6		460.9		537.3		5802.5		675.7		15877.9

				October				3570.1		227.2		1019.1		2185.3		1448.2		0		587		2296.9		849.7		12183.5

				November				3178.6		334.8		835.2		1808.4		1486.6		0		1429.1		460.5		1625.3		11158.5

				December				667.9		324.4		818		1382.5		1058.4		0		1005.8		541.3		1659		7457.3

																										131325.1

								1998

				January				1500.5		356.8		385.4		1966.9		0		993.2		775.7		427.7		892.6		7298.8

				February				484.6		276.8		884.8		2225.1		304		293.9		490		681.2		3806.2		9446.6

				March				833.8		1582.5		419.3		2489.3		334.7		1268.4		769.3		443.1		2292		10432.4

				April				2168.3		790.9		1239.3		1978.2		0		3286.7		1640.3		1749.8		0		12853.5

				May				2338.8		0		778.7		2538		355		4041.5		2002.7		2373.2		0		14427.9

				June				600.3		162		593.9		2874		407.4		3665		3285.3		1458.9		0		13046.8

				July				5758.6		407.4		5542		2768.6		178		6910.7		4071.1		851.6		0		26488

				August				2108.9		462.1		5883.5		2379.5		670.1		5124.2		3606.9		1055.3		0		21290.5

				September				3260.5		105.9		6774.9		2017.9		347.5		2127		1574.3		1241.6		801		18250.6

				October				652		496.8		7446.6		2184		0		2814.7		1791		4189.2		2578.2		22152.5

				November				1328.1		86.4		4594.8		2119.2		0		1019.4		1587.2		3130.8		3158.3		17024.2

				December				902.1		149.7		674.2		1932.4		284.7		1296		1434.9		1316.1		1937.4		9927.5

																										182639.3

				Year		Species

				2001		Bream		Barbel		S/barbel		Tigerfish		Others

		Etsha13				4698.9		2317.1		1.1		15.8		1

		Sepopa				2724.9		1185.4		1.1		443		1

		Shakawe				7431.5		1496		0		902.6		0

		Samochima				4272.1		45.6		0		219.2		0

		Kauxwi				2982.2		4609.8		85.9		979.3		572.8

		Ngarange				3458.8		1421.8		0		525.1		2.5

		Seronga				2527.6		710.8		0		3.7		2.5

		Xhaxhaba				1805.6		1896.5		0		0		59.9

		Totals				29901.6		13683		88.1		3088.7		639.7

		GrandTotal		47401.1





Annual Production

																																						1999 Commercial catch data imported from Pasgear

		Year		1995																Year		Species																Species																Samochima

		Place		Samochima																		Bream		Catfishes		S/barbel		Tigerfish		Others		Total						Bream		Catfishes		S/barbel		Tigerfish		Others						Bream		Catfishes		S/barbel		Tigerfish		Others

		Month		Species																1995		10804.8										10804.8																		1995		10804.8

				Bream		Catfishes		S/barbel		Tigerfish		Others								1996		39626.7		17793.7		505.1		4268.1		1615.6		63809.2						17365.6		10312.7		30.2		293.4		316				1996		13595		2536.6		0		1517.8		42.8

		January		1113.8																1997		65905.5		51590.4		984		12400.4		3579.4		134459.7						1186.5		2238.5		11		56.8		29				1997		19360.8		3928.7		82.3		2845.7		296.6

		February		393.6																1998		91062.4		74433.5		5042.4		12101		6089.3		188728.6						2082.1		885.8		10.4		233.9		33.9				1998		24764.7		1211.8		257.3		1239.3		98.5

		March																		1999		56364.2		25341		550.3		3167.8		1142.3		86565.6						11135.8		586.4		81		717.8		22.2				1999		11135		586		10.4		717.8		22.2

		April																		2000		57505.34		37481.609		991.2		4341.152		1161.45		101480.751						1597.6		1376.9		81.4		412.7		194

		May																																				12926.6		3801.2		336.3		1217.6		134.4

		June																																				10070		6139.5				235.6		412.8

		July																																		Sub-totals		56364.2		25341		550.3		3167.8		1142.3

		August																								1155.75

		September		2028.7																						5.7										Grand-totals		56364.2		25341		550.3		3167.8		1142.3						1995		1996		1997		1998		1999

		October		2505.5																						1161.45																								Bream		10804.8		13595		19360.8		24764.7		11135

		November		2751																																														Catfishes				2536.6		3928.7		1211.8		586

		December		2012.2																																														S/barbel						82.3		257.3		10.4

		Total		10804.8																																														Tigerfish				1517.8		2845.7		1239.3		717.8

																				Year		Species																												Others				42.8		296.6		98.5		22.2

		Year		1996																		Bream		Catfishes		S/barbel		Tigerfish		Others

		Place		Samochima														10804.8		1995		10805										10805

		Month		Species														38950.5		1996		7293		9592		2		200		48		17135																		2000

				Bream		Catfishes		S/barbel		Tigerfish		Others						134459.7		1997		4838		2627		55		441		600		8561

		January																188728.6		1998		5276		3049		73		627		214		9239																		SPECIES		NO		%		WEIGHT		%		FREQ		%		IRI		%

		February																86565.6		1999		56364.2		25341		550.3		3167.8		1142.3		86566																		All bream (cichlids)		141324		66.92		57505.34		56.67		5884		96.82		11966		76.92

		March														112176.1																																		Catfishes		44050		20.86		37481.609		36.93		3424		56.34		3256		20.93

		April		1095.4		197				313.8		19.4		1606.2																																				Hydrocynus vittatus		9993		4.73		4341.152		4.28		1455		23.94		216		1.39

		May		1678.3		906.3				213.7		16		2798.3						Year		Total Production				(in tonnes)																								Schilbe intermedius		8856		4.19		991.2		0.98		711		11.7		60		0.39

		June		1363.3		322.2				163.5		3		1849						1995		11																												Others (unspecified)		6964		3.3		1155.75		1.14		785		12.92		57		0.37

		July		1593.6		854.7				206.8		4.4		2655.1						1996		64																												Hepsetus odoe		7		0		5.7		0.01		4		0.07		0		0

		August		1718		156.6				335.4				2210						1997		134																												SUM		211194		100		101480.75		100						15556		100

		September		2504		17.4				95				2616.4						1998		189

		October		1510.7		20.2				115.8				1646.7						1999		87

		November		1103.5		15.2				4.2				1122.9

		December		1028.2		47				69.6				1144.8								474

		Total		13595		2536.6		0		1517.8		42.8		17649.4

																						449

																						112.25

		Year		1996

		Place		Ngarange

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others						1		Average catches over				4 years is		117505.4		tons		(FROM CATCH AND EFFORT DATA)

		January

		February

		March																2		Catch raised from commercial fishermen from the experimental fishing

		April		167.2		51.1				64.9				283.2

		May		519.2		96.3		0.8		27.1		3.6		643.4						3375.8		fish per month per fisher

		June		607.5		199		6.4		56.6		3		869.5

		July		132.9		351.6		7.8		9.3				501.6						40509.6		fish per annum per fisher

		August		241.6		22		0.9		50.2				314.7

		September		492.7		275.4		27.3		200.8		36		996.2				3		Total Numbers observed from 1999 catch and effort data

		October		1696.5		30.4		1.5		80.5		5		1808.9								154987

		November		566.9		81.3				81.3				729.5

		December		417.8		61.4				31.7				510.9				4

		Total		4842.3		1168.5		44.7		602.4		47.6		6657.9

		Year		1996

		Place		Species										Total Weight (kg)

				Bream		Catfishes		S/barbel		Tigerfish		Others

		Maun/Boro		1334.8		3393.7						310.4		5038.9

		Ikoga		3389.8		1464.4		28.1		21.5		244.4		5148.2

		Sepopa		2046.4		616.4		11.7		566.2		145.7		3386.4

		Shakawe		188		385.7		20.4		68.6		294.4		957.1

		Kauxwi		2043.2		2879.4		33.7		696.3		215.9		5868.5

		Ngarange		3422		328.9		180.2		202.6		235.5		4369.2

		Seronga		8765.2		5020.1		186.3		592.7		78.9		14643.2

		Year		1997

		Place		Etsha-13

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January

		February

		March

		April		487		583.8		1.1		35.8				1107.7

		May		862.4		3131.8				15				4009.2

		June		681.5		732.2		2.3		5.8		0.4		1421.8

		July		1259.6		675.3				4.6				1939.5

		August		780.6		378.7				16.2				1175.5

		September												0

		October		1042		2503.1				25		26.7		3570.1

		November		969.9		2140.5				68.2		16.2		3178.6

		December		364.5		284.8				18.6		257.5		667.9

		Total		6447.5		10430.2		3.4		189.2		300.8		17371.1

		Year		1997

		Place		Ikoga

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January

		February

		March

		April		125.7										125.7

		May		99.8		755.3						3.1		855.1

		June		32.5		506.8						1		539.3

		July		130.4		592				16.2		13.8		738.6

		August		183.9		668.2				35.4		12.8		887.5

		September		190.7		419.5				164.6		128.8		774.8

		October		52.7		174.5								227.2

		November		111.4		194.8				28.6				334.8

		December		132.2		192.2								324.4

		Total		1059.3		3503.3		0		244.8		159.5		4966.9

		Year		1997

		Place		Sepopa

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January												0

		February												0

		March												0

		April		653.3		348.5				129.2				1131

		May		1009.1		382.2				76.7				1468

		June		810.3		340.8				45				1196.1

		July		1007.4		1468.2		4.7		72.2		5.4		2552.5

		August		1179.2		1081.6				189.2				2450

		September		1310.6		1047.1				29.3		46		2387

		October		454		457.3		14.4		93.4		39.5		1019.1

		November		578.5		145.7				111		8.2		835.2

		December		596.7		177.2				44.1		11.3		818

		Total		7599.1		5448.6		19.1		790.1		110.4		13967.3

		Year		1997

		Place		Samochima

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		485.5										485.5

		February		970.9		469.5				132.4				1572.8

		March		1818.2		413.4				907.7		30.5		3139.3

		April		1234.6		197				313.8		108		1745.4

		May		1845.1		768.4				203.6		3.6		2817.1

		June		2298		810				72.4		8.8		3180.4

		July		2204.6		664		54		248.2		0.4		3170.8

		August		1621.3		235.9				334.7		46.6		2191.9

		September		2222.2		138.3		2.5		175.1		10.9		2538.1

		October		1849.5		132.6				203.2		28		2185.3

		November		1570.2		60.4		18.2		159.6		6		1808.4

		December		1240.7		39.2		7.6		95		53.8		1382.5

		Total		19360.8		3928.7		82.3		2845.7		296.6		26514.1

		Year		1997

		Place		Ngarange

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others				Still need to get commercial data.

		January		399.2		163.9		2		84.6				649.7

		February		337.8		111.2		2		25.2				476.2

		March		500.4		311				215.3		6		1032.7

		April		873.2		153.1		50.7		251.4		4.3		1332.7				206		667.2		873.2

		May		1663.8		940.1		35.7		237.2		58.9		2935.7				1366.5		297.3		1663.8

		June		2063.3		1419.1		5.8		295.8		88.9		3872.9				1918.2		145.1		2063.3

		July		1985.9		1460.7		16.7		892.7		48.8		4404.8				1737.8		248.1		1985.9

		August		1382.9		914.7		11.2		1512.3		34.3		3855.4				1358		24.9		1382.9

		September		1917.3		133.2		1.5		621.3		28.3		2701.6				1429.5		487.8		1917.3

		October		1260.9		89.6		15.8		67.3		14.6		1448.2				997		263.9		1260.9

		November		1096.6		116.8		47.1		89.2		136.9		1486.6				957.5		139.1		1096.6

		December		792.6		103.4		27.9		110.7		23.8		1058.4				742.5		50.1		792.6

		Total		14273.9		5916.8		216.4		4403		444.8		25254.9

		Year		1997

		Place		Shakawe

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January												0

		February												0

		March												0

		April		260						9		14		269

		May				137.7				121.5				259.2

		June								598.6				598.6

		July		492.4		980.1				358.2		28.1		1830.7

		August		62		82.1				28.5		17.7		172.6

		September		155.6		228.9		20.8		55.6		234.6		460.9

		October												0

		November												0

		December												0

		Total		970		1428.8		20.8		1171.4		294.4		3885.4

		Year		1997

		Place		Kauxwi

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January												0

		February												0

		March												0

		April		145.9		308				481.9		8.4		935.8

		May		178.6		308.6		93.1		234.6		27.3		814.9

		June		260.6		353.4		93.6		61.1		7.8		768.7

		July		580.6		1337.7		20.7		544.8		60.6		2483.8

		August		181.5		171.3		0.6		47.4		39.2		400.8

		September		186.3		295.4		55.6				22.1		537.3

		October		225.2		318.9		42.9				106.2		587

		November		708.9		619.4		68.1		32.7		287.6		1429.1

		December		578.9		363.8				63.1		268.3		1005.8

		Total		3046.5		4076.5		374.6		1465.6		827.5		9790.7

		Year		1997

		Place		Seronga

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January												0

		February												0

		March												0

		April		1158		1090.8		29						2277.8

		May		1756.5		1012.2				24.1				2792.8

		June		1582		857.2				57				2496.2

		July		2347.7		810.8		129.2						3287.7

		August		612		489.6		104		106.5				1312.1

		September		1392.2		3684.3		1		725				5802.5

		October		397.5		1693.7		4.2		201.5		4.1		2296.9

		November		146.1		207.3				107.1				460.5

		December		232.9		243.8				64.6				541.3

		Total		9624.9		10089.7		267.4		1285.8		4.1		21271.9

		Year		1997

		Place		Xhaxaba

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January												0

		February												0

		March												0

		April		380.4		880.3						138.1		1260.7

		May		1113.6		742.9						164.7		1856.5

		June		377.2		878.3				4.8		101.5		1260.3

		July		159.7		219.7						35.4		379.4

		August		198.4		531.1						95.1		729.5

		September		154.2		521.5						96.6		675.7

		October		255.7		594						168		849.7

		November		359.3		1266						216.7		1625.3

		December		525		1134						125.2		1659

		Total		3523.5		6767.8		0		4.8		1141.3		11437.4

		Year		1998

		Place		Etsha-13

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		612.3		665.1		89.5		133.6		128.9		1500.5

		February		266.1		128.3		90.2				70.3		484.6

		March		250.4		583.4						16.6		833.8

		April		643.8		1519.7				4.8		2.6		2168.3

		May		999.8		1281.7				57.3		30.4		2338.8

		June		456.7		143.6						4.5		600.3

		July		2135.1		3596.8		1.6		25.1				5758.6

		August		1176.1		904.5		28.3						2108.9

		September		1413.2		1765.2				82.1				3260.5

		October		187.5		445.3		1.7		17.5				652

		November		769.9		448		110.2						1328.1

		December		434.9		359.8		22.6		84.8		4.8		902.1

		Total		9345.8		11841.4		344.1		405.2		258.1		22194.6

		Year		1998

		Place		Ikoga

		Month		Species																		1996		1997		1998

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		353.5		3.3								356.8						January

		February		252.6		24.2								276.8						February

		March		148.5		1434								1582.5						March

		April		33.8		757.1								790.9						April

		May												0						May

		June		57.6		104.4						3.3		162						June

		July		31.2		376.2						12.7		407.4						July

		August		40.9		421.2						8		462.1						August

		September		2.3		102				1.6		1.3		105.9						September

		October		56.1		399.8				40.9				496.8						October

		November		36.8		35.8				13.8				86.4						November

		December		67.9		55.6				26.2		4.2		149.7						December

		Total		1081.2		3713.6		0		82.5		29.5		4906.8

		Year		1998

		Place		Sepopa

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		242		132.1				11.3				385.4

		February		354.2		530				0.6				884.8

		March		296.2		116.1				7				419.3

		April		845.1		278.1				116.1				1239.3

		May		614.7		146				18				778.7

		June		202.2		391.7						34.9		593.9

		July		2164.5		2492.1		539		346.4		9.3		5542

		August		1674.1		3415		252.4		542		210.9		5883.5

		September		2476.8		3483		94.3		720.8		101.1		6774.9

		October		3444.6		3363.7		40.3		598		60.8		7446.6

		November		3664.1		706.5				224.2				4594.8

		December		342.4		283.6				48.2				674.2

		Total		16320.9		15337.9		926		2632.6		417		35634.4

		Year		1998

		Place		Samochima

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		1800.1		54.2				112.6		5.2		1966.9

		February		2082.6		28.9				113.6		0.6		2225.1

		March		2358.8		49.8				80.7				2489.3

		April		1855.8		48.2				74.2				1978.2

		May		2218.1		207.7				112.2				2538

		June		2436.2		275.5		13.4		148.9		64.5		2874

		July		2032.5		502		71.6		162.5		14.6		2768.6

		August		2099.5				159.9		120.1				2379.5

		September		1900				11		106.9				2017.9

		October		2125.4		28.2				30.4				2184

		November		1994.8		17.3		1.4		105.7		10.6		2119.2

		December		1860.9						71.5		3		1932.4

		Total		24764.7		1211.8		257.3		1239.3		98.5		27571.6

		Year		1998

		Place		Shakawe

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January												0

		February		112.6		102				89.4		10.4		304

		March		63.7		79.1				191.9		19		334.7

		April												0

		May		128		149				78		24		355

		June		154		147		13.4		93		0.7		407.4

		July		112		56				10				178

		August		660.1						10				670.1

		September		347.5										347.5

		October												0

		November												0

		December		284.7										284.7

		Total		1862.6		533.1		13.4		472.3		54.1		2935.5

		Year		1998

		Place		Kauxwi

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		476.9		516.2		0.1				134.8		993.2

		February		75.7		165.6		49.5		3.1		32.5		293.9

		March		284.6		577.8		326.9		79.1		227.4		1268.4

		April		972		1718		344.7		252		833.7		3286.7

		May		1205.6		2000		492.9		343		429.7		4041.5

		June		1042.3		1958.3		233.6		430.8		457		3665

		July		2038.7		3107.9		335.2		1428.9		1288.3		6910.7

		August		1561.6		2490.4		250.9		821.3		408.9		5124.2

		September		846.3		828.7		132.7		319.3		98.4		2127

		October		1039.8		997.1		543.4		234.4		576.5		2814.7

		November		678.7		100.1		80		160.6		119.9		1019.4

		December		726.8		519.7				49.5		47.5		1296

		Total		10949		14979.8		2789.9		4122		4654.6		37495.3

		Year		1998

		Place		Ngarange

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		651.6		77.1		9.6		37.4		58.4		775.7

		February		392.1		96.9				1				490

		March		579.4		189.9						2.4		769.3

		April		1220.7		253.6		2.4		163.6				1640.3

		May		556.5		1109.8		11.2		325.2		4.7		2002.7

		June		1146.9		1604.5		219.4		314.5		5.6		3285.3

		July		1630.1		2052.2		1.4		387.4		10.1		4071.1

		August		1696.7		1419		12		479.2		20		3606.9

		September		970		577		19.5		7.8		35.7		1574.3

		October		1581.3		106.2		6.2		97.3		46.2		1791

		November		1268.4		68.7		60.8		189.3		39.8		1587.2

		December		1052		231		41.5		110.4		3.4		1434.9

		Total		12745.7		7785.9		384		2113.1		226.3		23255

		Year		1998

		Place		Seronga

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		195.7		167				65				427.7

		February		250		215.5		1.1		214.6		5.2		681.2

		March		209.2		187.6		0.3		46		12.8		443.1

		April		354.9		1222.4				172.5				1749.8

		May		1279.7		1083				10.5		1.2		2373.2

		June		587		859.9		12				0.6		1458.9

		July		270.5		578.1				3		8.9		851.6

		August		362.8		692.5						39.1		1055.3

		September		341.1		802.3		19.8		78.4		83.1		1241.6

		October		1083.5		3050.5		14.7		40.5		21.8		4189.2

		November		737.5		2300.4		10.4		82.5		42.9		3130.8

		December		322.5		802.9				190.7		26		1316.1

		Total		5994.4		11962.1		58.3		903.7		241.6		19160.1

		Year		1998

		Place		Seronga

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		339.6		426.8		126.2				12.9		892.6

		February		3479		295		32.2				29.7		3806.2

		March		1338		874.6		79.4				47.2		2292

		April												0

		May												0

		June												0

		July												0

		August												0

		September		290.7		510.3								801

		October		844.7		1733.5								2578.2

		November		1087		2071.3								3158.3

		December		619.1		1156.4		31.6		130.3		19.8		1937.4

		Total		7998.1		7067.9		269.4		130.3		109.6		15575.3

		Year		1999

		Place		Etsha-13

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		569.2		290.9				66.5		35.5		926.6

		February		318.1		787.7						63.8		1105.8

		March		377		425.2								802.2

		April												0

		May												0

		June												0

		July												0

		August												0

		September												0

		October												0

		November												0

		December												0

		Total		1264.3		1503.8		0		66.5		99.3

		Year		1999

		Place		Ikoga

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		119.1		59.7				28.4		0.6

		February		599.4		43.3				19.4		0.2

		March		35.2		1464.4

		April

		May

		June

		July

		August

		September

		October

		November

		December

		Total		753.7		1567.4		0		47.8		0.8

		Year		1999

		Place		Sepopa

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		317.5		164.1				84.7

		February		383.7		128.1				95.8

		March		89.7

		April

		May

		June

		July

		August

		September

		October

		November

		December

		Total		790.9		292.2		0		180.5		0

		Year		1999

		Place		Samochima

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		2109.8		10				80.4

		February		1332.3						107.1

		March		1455.3		17.2				44.3		0.8

		April

		May

		June

		July

		August

		September

		October

		November

		December

		Total		4897.4		27.2		0		231.8		0.8

		Year		1999

		Place		Kauxwi

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		1205.3		813.3		189.4		298.2		70.9

		February		801.9		835.5		9.8		506.6		117

		March		746.8		403.7		242.5		283.3		4.1

		April

		May

		June

		July

		August

		September

		October

		November

		December

		Total		2754		2052.5		441.7		1088.1		192

		Year		1999

		Place		Ngarange

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		414.3		31.4				60		0.9

		February		652.5		35.4				65.1		0.9

		March		879.1		34.6				39

		April

		May

		June

		July

		August

		September

		October

		November

		December

		Total		1945.9		101.4		0		164.1		1.8

		Year		1999

		Place		Seronga

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		91.6		44.4

		February

		March		392.4		290.4				32.5

		April

		May

		June

		July

		August

		September

		October

		November

		December

		Total		484		334.8		0		32.5		0

		Year		2000

		Place		Samochima

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January		1723.5		0		0		84		6

		February		1669.4		24		0		10.8		0

		March		1915		9.1		0		9.8		0

		April		2065.6		4.4		0		63.2		0

		May		2533.3		315.4		0		194.5		3.8

		June		1747.8		154.3		6		37.5		0

		July		1807.5		1124.4		40.1		304.5		73.6

		August		912		574.8		0		199.8		0

		September		2527.7		1449.7		29.4		161.7		10.6

		October		2361.8		9542.7		188.8		506.6		3.6

		November		3345.4		247.7		160.5		192.6		47.6

		December		3814.7		175.4		18.2		95.6		4.2

		Total		26423.7		13621.9		443		1860.6		149.4

		Place		Etsha 13

		Month		Species

				Bream		Catfishes		S/barbel		Tigerfish		Others

		January

		February

		March

		April

		May

		June

		July

		August

		September

		October

		November

		December

		Total





Calculations

		

						Samochima total catches

						Year		Species

								Bream				Catfishes				S/barbel				Tigerfish				Others

								Total Wt		Total revenues		Total Wt		Total revenues		Total Wt		Total revenues		Total Wt		Total revenues		Total Wt		Total revenues

						1995		10804.8		108048		0		0		0		0		0		0		0		0

						1996		13595		135950		2536.6		6341.5		0		0		1517.8		7589		42.8		107

						1997		19360.8		193608		3928.7		9821.75		82.3		205.75		2845.7		14228.5		296.6		741.5

						1998		24764.7		247647		1211.8		3029.5		257.3		643.25		1239.3		6196.5		98.5		246.25

						1999		11135.9		111359		586.4		1466		10.4		26		717.8		3589		22.2		55.5

						2000		26423.7		264237		13621.9		34054.75		443		1107.5		1860.6		9303		149.4		373.5

						Sum		106084.9		1060849		21885.4		54713.5		793		1982.5		8181.2		40906		609.5		1523.75

						Average		15932.24		159322.4		2065.875		5164.6875		116.6666666667		291.6666666667		1580.15		7900.75		115.025		287.5625

						Year		Species

								Bream				Catfishes				S/barbel				Tigerfish				Others

								Total revenues				Total revenues				Total revenues				Total revenues				Total revenues

						1995		108048				0				0				0				0		108048

						1996		135950				6341.5				0				7589				107		149987.5

						1997		193608				9821.75				205.75				14228.5				741.5		218605.5

						1998		247647				3029.5				643.25				6196.5				246.25		257762.5

						1999		111359				1466				26				3589				55.5		116495.5

						2000		264237				34054.75				1107.5				9303				373.5		309075.75

						Sum		816851				48372				1982.5				33317				1416.75		1159974.75

						Average		204212.75				12093				495.625				8329.25				354.1875		225484.8125

						Median		220627.5				6425.625				424.5				7749.75				309.875		238184





AnnualCatches

		

				Annual Catches

		Year				Species														Average catch per annum

				Bream		Catfishes		S/barbel		Tigerfish		Others		Sum						Bream		Catfishes		S/barbel		Tigerfish		Others		Sum

				Total Wt		Total Wt		Total Wt		Total Wt		Total Wt		Totalwt						Total Wt		Total Wt		Total Wt		Total Wt		Total Wt		Total wt

		1995		10804.8		0		0		0		0		10804.8				1995		900.4		0		0		0		0		900.4

		1996		13595		2536.6		0		1517.8		42.8		17692.2				1996		1132.9166666667		211.3833333333		0		126.4833333333		3.5666666667		1474.35

		1997		19360.8		3928.7		82.3		2845.7		296.6		26514.1				1997		1613.4		327.3916666667		6.8583333333		237.1416666667		24.7166666667		2209.5083333333

		1998		24764.7		1211.8		257.3		1239.3		98.5		27571.6				1998		2063.725		100.9833333333		21.4416666667		103.275		8.2083333333		2297.6333333333

		1999		11135.9		586.4		10.4		717.8		22.2		12472.7				1999		927.9916666667		48.8666666667		0.8666666667		59.8166666667		1.85		1039.3916666667												Year

		2000		26423.7		13621.9		443		1860.6		149.4		42498.6				2000		2201.975		1135.1583333333		36.9166666667		155.05		12.45		3541.55												1995		900.4

		2001		117743.33		34769.5		1971.3		8433.7		1523.1		164440.93				2001		9811.9441666667		2897.4583333333		164.275		702.8083333333		126.925		13703.4108333333												1996		1132.9166666667

																																										1997		1613.4

																																										1998		2063.725

				Annual Revenues																																						1999		927.9916666667

		Year				Species																																				2000		2201.975

				Bream		Catfishes		S/barbel		Tigerfish		Others		Sum				Year		Mean Annual Catch								2001

																		1995		900.4						Bream		87841.73		29901.6		117743.33

		1995		108048		0		0		0		0		108048				1996		1474.35						Barbel		21086.5		13683		34769.5

		1996		135950		6341.5		0		7589		107		149987.5				1997		2209.5083333333						S/Barbel		1883.2		88.1		1971.3

		1997		193608		9821.75		205.75		14228.5		741.5		218605.5				1998		2297.6333333333						Tigerfish		5345		3088.7		8433.7

		1998		247647		3029.5		643.25		6196.5		246.25		257762.5				1999		1039.3916666667						Others		883.4		639.7		1523.1

		1999		111359		1466		26		3589		55.5		116495.5				2000		3541.55

		2000		264237		34054.75		1107.5		9303		373.5		309075.75				2001		13703.4108333333

		2001		1177433.3		86923.75		4928.25		42168.5		3807.75		1315261.55
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		Year		Production (tons)								Year		Average Production (tons)

												1970		66.6666666667

												1971		91.6666666667

												1972		100

												1973		100

												1974		100

												1975		100

												1976		100

												1985		41.6666666667

												1987		30

												1988		19.25

												1995		6.625

												1996		14.25

												1997		16.8333333333

												1998		12.1666666667

												1999		13.5833333333

												2000		9.7333333333

												2001		0

								1970		800

										1100

										1200

										1200

										1200

								1975		1200

										1200

								1985		500

										360

								1987		231

								1996/97		80

										171
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								1999/2000		146
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								2001/02		117
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		Year				Species

				Bream		Barbel		S/Barbel		T/fish		Others												Bream				Barbel				S/Barbel				T/fish				Others

		1996/97		44139		19262.7		509.1		5633.3		1652.1												weight		Value		weight		value		weight		value		weight		value		weight		value

		1997/98		78859.1		57841.9		1785		12222.1		4357.2												86487.6		864876		72592.3		181480.75		4679		11697.5		12725.4		63627		5569.7		13924.25

		1998/99		86487.6		72592.3		4679		12725.4		5569.7

		1999/2000		87536.8		41319.6		1097.5		5718.6		2191.3

		2000/01		87188.3		51572.8		1734.4		9378		2110.9

		2001/02		84995.53		18204.6		1640.7		5345		883.4

																								Sum		1135605.5

				Bream		Barbel		S/Barbel		T/fish		Others		Total

		1996/97		44		19		0.5		6		2		71.5				1996/97		79.5

		1997/98		79		58		2		12		4		155				1997/98		171

		1998/99		86		73		5		13		6		183				1998/99		202

		1999/2000		88		41		1		6		2		138				1999/2000		146

		2000/01		87		52		2		9		2		152				2000/01		163

		2001/02		85		18		2		5		0.9		110.9				2001/02		116.8
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		Year		Est. Total Annual Fish Production		Est. Total Revenue (BWP)		Est./ Total Revenues (US$)		Est. Revenue/ fisher (BWP)		Est. Revenues/ Fisher (US$)

		1996/971		71196.2		622967		124593		1971		394

		1997/981		155065.3		1356821		271364		4294		859

		1998/991		182054.1		1592974		318595		5041		1008

		1999/20001		137863.8		1206308		241262		3817		763

		2000/011		151984.4		1329864		265973		4208		842

		2001/021		111069.23		971856		194371		3075		615

		Sum		809233.03		7080790		1416158		22406		4481

		Average		134872.171666667		1180131.66666667		236026.333333333		3734.3333333333		746.8333333333

		Year		Est. Revenue/ fisher (BWP)		Est. Profit/ Fisher

		1996/97		1971		1271

		1997/98		4294		3594

		1998/99		5041		4341

		1999/2000		3817		3117

		2000/01		4208		3508

		2001/02		3075		2375
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				Data Source		Total Fishers		Subsistence Fishers				Commercial   Fishers				Gill-net Fishers

						Numbers		Numbers		Percentage		Numbers		Percentage		Numbers				Year		Total Production (tons yr-1) 6		Estimated C.P.U.E (tons yr-1 fisher-1)

				Anon (1975)		1000

				Norplan (1985)		1200-2000		400		25										1976		400		0.102

				Norfico (1986)								150								1985		500		0.128

				Skjønsberg and Merafe, (1987)		5000														1987		360		0.092

				Anon (1989)		12000		2000		17		695		6						1988		231		0.059

				Silitsena and McLeod (1989)1		700		637		91		63		9						1989/90		350		0.089

				Kolding (1996)												300				1999		346		0.088

				Mosepele (2001)		3200		3159		99		41		1		332

				Average

				Year		Total Production (tons yr-1) 6		Effort (# of fishers)		CPUE

				1974		1200		1000		1.2

				1976		400		1000		0.4

				1985		500		1600		0.3125

				1987		360		5000		0.072

				1988		231		5000		0.0462

				1989/90		350		2000		0.175

				1999		346		3200		0.108125

						CPUE

				1974		1.2

				1976		0.4

				1985		0.3125

				1987		0.072

				1988		0.0462

				1989/90		0.175

				1999		0.108125								316

				Year		Catches		CPUE		Tilapia		CPUE

				1996/97		71196.2		225.3044303797		44139		139.6803797468				316

				1997/98		155065.3		490.7129746835		78859.1		249.5541139241				316

				1998/99		182054.1		576.1205696203		86487.6		273.6949367089				316

				1999/2000		137863.8		436.2778481013		87536.8		277.0151898734				316

				2000/01		151984.4		480.9632911392		87188.3		275.9123417722				316

				2001/02		111069.23		351.4849050633		84995.53		268.9731962025				316

				Year		CPUE

				1996/97		225.3044303797

				1997/98		490.7129746835

				1998/99		576.1205696203

				1999/2000		436.2778481013

				2000/01		480.9632911392

				2001/02		351.4849050633

				Year		CPUE

				1996/97		0.14

				1997/98		0.25

				1998/99		0.274

				1999/2000		0.277

				2000/01		0.276

				2001/02		0.269

						Year		Tilapia

						1996/97		44

						1997/98		79

						1998/99		86

						1999/2000		88

						2000/01		87

						2001/02		85
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		TOTAL CATCHES IN NUMBERS PER SPECIES FROM COMMERCIAL CATCH

		(THESE ARE RAISED FROM COMMERCIAL CATCHES)

		Spp 65		: H.vittatus				Spp128::		O.macrochir				Spp 126:		T.rendalli				Spp127:		O.andersonni				Spp 96:		C.gariepinus				Spp95:		S.intermedius

		Mean CPUE:		127.75				Mean CPUE:		653.5				Mean CPUE:		585.75				Mean CPUE:		1551.5				Mean CPUE:		192				Mean CPUE:		37

		Total catches		1533				Total catches		7842				Total catches		7029				Total catches		18618				Total catches		2304				Total catches		444

		TOTAL CATCHES IN NUMBERS PER SPECIES FROM COMMERCIAL CATCH AND EFFORT DATA																				1999																																				Bream		Catfishes		S/barbel		Tigerfish		Others		Sum

																																																								1995		11		0		0		0		0		11

		Spp 65		: H.vittatus				Spp128::		O.macrochir				Spp 126:		T.rendalli				Spp127:		O.andersonni				Spp 96:		C.gariepinus				Spp95:		S.intermedius				Spp124:		T.sparmanni				Spp114:		S.carlottae				Spp120:		S.robustus				1996		14		3		0		2		0.04		19.04

																																																								1997		19		4		0.08		3		0.3		26.38

																																																								1998		25		1		0.3		1		0.1		27.4

		Total catches		5255				Total catches		19046.555				Total catches		17080.459				Total catches		45220.208				Total catches		30077				Total catches		3064				Total catches		122.881				Total catches		737.286				Total catches		2211.858				1999		11		1		0.01		0.7		0.02		12.73

																																																								2000		26		14		0.4		2		0.1		42.5

																																																								2001		118		35		2		8		2		165

		Raising factor used to estimate the catches for the different breams based on their pecentage in the catches from the 1999-200 commercial catch.

		Assumption: the other bream species are negligible in the total catch.

		Total number of breams is:				122881

		Total Catches raised from both catch & effort and experimental commercial data

		Code		Species		Catches

		65		H.vittatus		5255

		128		O.macrochir		19047

		126		T.rendalli		17080

		127		O.andersonni		45220

		96		C.gariepinus		30077

		95		S.intermedius		3064

		124		T.sparmanni		123

		114		S.carlottae		737

		120		S.robustus		2211

		Total Catches raised from experimental commercial data

				Code		Species		Catches

				65		H.vittatus		1533

				128		O.macrochir		7842

				126		T.rendalli		7029

				127		O.andersonni		18618

				96		C.gariepinus		2304

				95		S.intermedius		444

				124		T.sparmanni

				114		S.carlottae

				120		S.robustus
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Sheet1

		

		Year		1995		1996		1997		1998		1999		2000		2001		2002

		Constant Prices		2.52		2.88		3.18		3.5		3.67		3.82		3.8		3.45

		Year		Constant Prices

		1995		2.52

		1996		2.88

		1997		3.18

		1998		3.5

		1999		3.67

		2000		3.82

		2001		3.8

		2002		3.45
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