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Abstract

The Okavango River is one of the most important of the perennial rivers in Namibia, forming large floodplains. Freshwater fish is an essential protein source for the majority of local inhabitants. The objective of our study was to produce guidelines for a sustainable management of the fisheries in the Namibian part of the Okavango River based on biological data. The biological information on the status of the fish populations in the river is discussed in relation to information collected regarding the subsistence fishery and human population densities. In the subsistence fishery, a diversity of traditional gears are used. Modern gears are mainly restricted to gill nets, used most often by men, and mosquito nets, used most often by women. Here, we report results from an 8-year survey (1992-99), during which fish were sampled in seven main areas along the Okavango River with survey gill nets and 16 other sampling methods. The sampling stations were selected to include all main habitats present in the Okavango River. A total of 47,438 fish were sampled, and a total of 70 fish species, excluding the Synodontis spp. group of six species, were recorded. There was a negative correlation between human population density in the riparian communities and survey net catches (kg per effort) in the river. The total gill net catches per setting (kg) in an unexploited area were approximately five times as high as in the most densely populated areas. Few large fish were caught in areas with large fishing pressure. Based on the present status of the river and the number of people dependent on the fish resources for subsistence fisheries, commercialisation of the fish resources in the Okavango River is not recommended. A future goal is that the fish resources in this border river should be co-managed by neighbouring countries and regulations harmonised.

INTRODUCTION

As human populations and levels of income rise, so do the demand for freshwater for various purposes, including fish production from freshwater ecosystems. Floodplain rivers are often highly productive and provide substantial quantities of fish for subsistence and commercial fisheries (Welcomme, 1979). With increasing demand for water for human activities, such as irrigation, drinking water, power production, and the need to control flooding, floodplains are increasingly being modified on both a local and global scale (Halls et al., 1999). Fish production in floodplain rivers is, however, dependent on the maintenance of natural functions of the floodplain system. To understand the complex dynamics of fish communities of floodplain rivers, time series of data is one of the requirements. This paper reports on such a time series collected in the Okavango River, northern Namibia.

Namibia is an arid country that strongly depends on the availability of surface water for human consumption, fish production, farming activities, and industries (Barnard, 1998).  The most important perennial rivers are found in the northern part of the country.  Freshwater fish is a key food item for poor people in the northern region of the country (Sandlund and Tvedten, 1992; Tvedten et al., 1994; Purvis, 2001).  As population growth and fishing activities increase, conflicts arise between the subsistence, commercial, and recreational fisheries.  In addition, the perennial rivers of Namibia, including the Okavango River, are shared with other countries, and the activities of foreign fishermen may also lead to conflicts in certain areas. The need for countries to manage their aquatic environment to maintain biodiversity and sustainable fisheries is emphasised in FAO’s “Code of Conduct for Responsible Fisheries” (FAO, 1995) and the Convention on Biological Diversity (UNEP, 1992) (ratified by Namibia and more than 180 other countries). 

The high species and habitat diversity of floodplains are reflected in the complexity of floodplain fisheries. Many different types of gears are used, both traditional and modern, and there are often competitive interactions among different fishing gears. The various gears impact fish communities differently, and influence the distribution of catches and income among the fishers and within the local communities. Hence, when implementing management regulations in a fishery, it is important to identify those who have an interest or stake in the fishery. Acceptance of regulations among stakeholders is essential to achieve a successful management. The highly variable ecological and social characteristics of floodplain rivers and the riparian communities often demand locally adapted management regimes. Such management structures must be based on scientific and traditional knowledge, and include an active role of local communities. Adaptive management requires access to data from monitoring programmes designed for this purpose (Martin, 1999).

Management regimes have changed from traditional and local to more centralised, accompanied by an erosion of local checks and controls. More effective modern gears have been introduced, and the human population along the river has increased (Census, 2001). These elements all contribute to the increased pressure on fish resources.

The objective of our study was to produce guidelines for a sustainable management of the fisheries in the Namibian part of the Okavango River based on biological data from eight years (1992 -99). The biological information on the status of the fish populations in the river is discussed in relation to information collected regarding the subsistence fishery and human population densities (Tvedten et al., 1994; Hay et al., 2000). This study has provided input to the development of the White Paper “Responsible Management of the Inland Fisheries of Namibia” (MFMR, 1995) and the draft bill on inland fisheries, which have the objectives of ensuring a sustainable and optimal utilisation of the freshwater resources, and to favour utilisation by subsistence households over commercialisation. 

STUDY AREA

The Okavango River originates in the central highlands of Angola (approx. 1700 m a.s.l.) (Smit, 1991) and flows in a south-easterly direction, entering Namibia at Katwitwi (Figure 1). The river forms the border between Namibia and Angola before turning south towards Botswana. In Namibia, the river forms large floodplains with sandy substrates, rocky outcrops, and abundant aquatic vegetation. After a distance of 460 km within Namibia, the river enters Botswana where it evaporates in the swamps of the Okavango Delta. 

The seven sampled localities are representative for the different parts of the Namibian section of the Okavango River (Figure 1). The floodplain system consists of the main river, standing backwaters, swamps and floodplains inundated by water during floods (Bethune, 1991). The water-covered areas vary considerably between the dry and rainy seasons. The sampling programme was aimed at covering the different habitats and seasons.

Among several tributaries to the Okavango River from the north the Cuito River is the largest, entering Okavango at Katere (approx. 100 km downstream from Rundu). The water flow of the Cuito River nearly doubles the annual flow of the Okavango River, from 5,000 - 6,000 million m3 at Rundu to over 10,000 million m3 at Mukwe, thus, playing a major role for the fish populations downstream. The only southern tributary of any significance is the Omatako River, which drains the north-eastern parts of Namibia. Although certain sections of the Omatako system sometimes are water filled, the surface water only rarely reaches the Okavango River. 

[image: image1.wmf]
Figure 1. The Okavango River in Namibia with the four zones (according to Hocutt et al., 1994) and the seven main sampling localities. 

Hocutt et al. (1994) divided the Namibian portion of the Okavango into four zones (Figure 1) according to habitat. Zone 1, from Katwitwi to Kasivi, is characterised by shallow water with sandy and rocky substrates. Zone 2, from Kasivi to Mbambi, is characterised by developed floodplains with large oxbow lakes and backwater habitats. Zone 3, from Mbambi to Popa Falls, is characterised by many rapids and a substratum of sand and gravel with large boulders. Zone 4, from Popa Falls to the Namibia/Botswana border, forms the beginning of the Okavango Delta panhandle and features large floodplains.

The annual flood in the Namibian portion of the Okavango starts during December, reaches its peak in March - April and recedes during May (Figure 2). However, the intensity, timing and duration of the flood depend on rainfall in Angola. Summer rainfall in the catchment area (an estimated 115,000 km2) is the primary source of inflow into the river. 

In 2001, 201,093 people lived in the Kavango (Okavango) Region, a nearly doubling of the population from 116,830 people in 1991 (Census, 2001). An estimated 90% of the population live within 10 km of the river and approximately 80% within 5 km (Tvedten et al., 1994). The social structure is mainly rurally based, and many of the economic and social activities in the region are connected to the river. Fishing is an integral part of this tradition, as more than 50% of the human population along the river fish (Tvedten et al., 1994). Many people still use traditional gears such as baskets, funnel traps and fences constructed of plant material. Fishing is an important element of the multiple income strategy of riverine households. For more than 90% of the households fish is a source of subsistence, and sales of fish provide some income for approximately 45% of the households (Tvedten et al., 1994). The highest density of people is near Rundu (Table 1), and based on the number of people the highest subsistence fishing effort will be in this area. No subsistence fishing is taking place at Kwetze, which is within the Mahango game reserve. 

Population estimates and density in the riparian communities adjacent to the main sampling stations in the Okavango River in 1991 ranges from 38 people per square kilometre at Musese to 1937 people per square kilometre at Rundu (Table 1). Rundu is the major population centre in the Okavango region. 
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Figure 2. Water level of the Okavango River at Rundu during 1988 – 2000.

Sampling design and methods

Sampling

A total of 13 surveys were conducted between 1992 and 1999, with a minimum of one survey per season (Table 2). All years included a winter survey, except for 1996. The rationale for doing comparative surveys for the winter is that the high natural mortality experienced during the breeding season would have levelled off and will not affect the analysis. Surveys were also done during the other seasons to investigate the effect of the flood cycle on the fish resource.

A wide range of different gears was used to limit the effect of gear selectivity and to ensure that all habitats, all sizes of fish and all species were sampled as effectively as possible. The gill nets were brown multi-filament nets with nine stretch mesh sizes from 22 mm to 150 mm. The nets were set from 1800 hrs to 0600 hrs the next morning. 

During each survey, the gill nets were set at the same sites at the seven main stations. However, at a particular station the variable water level caused sites to change with the season. At some of the stations, gill nets could not be set during low water periods. The gill nets were used to survey open, deep-water habitats in the main stream near the shore and in deeper back-water areas with some aquatic vegetation. Nets were set either in the middle of a water-body or near marginal vegetation.

A total of 15 other types of gear were used during the sampling at 18 different stations at and close to the seven gill net stations. These gears targeted mainly small species and juveniles of long-lived species in shallow, vegetated and rocky habitats. The top layer of sandy substrates was also surveyed for habitat specialists. The following gears were used: Seine nets (5 m shade cloth, 15 m shade cloth, and 30 m 12 mm stretched mesh), rotenone, dip-net, two-meter cast net, pulsed electro-fishing apparatus, rod and reel, hand scoop-net, and conical-shaped traps made from wire with approximately 2 mm mesh size. The different gears used at each station depended on the range of habitats present at that specific station. This was to ensure that a reliable representative sample was collected.

A total of 47,438 fish were caught with different gears in the Okavango River between 1992 and 1999 (Hay et al., 2000). Of these, 13,559 specimens were caught in gillnets, and the rest, 33,879 fish, were caught with the other gears. 

There are seven Synodontis species listed for the Okavango River (Hay et al., 1999), but only one species, S. nigromaculatus, is easily identified morphologically. The other six species, S. leopardinus, S. macrostoma, S. thamalakanensis, S. vanderwaali, S. woosnami, and S. macrostigma, therefore, are grouped together in this report. A total of 70 species were represented in the total catch, excluding the unidentified six Synodontis spp. species. A complete list of recorded species is given in Hay et al. (2000).

Data collection and treatment

Fish smaller than approximately 100 mm in length were measured to the nearest mm, while fish larger than approximately 100 mm were measured to the nearest cm. All fish caught in gill nets were weighed to the nearest gram. Fish caught with other gears smaller than approximately 50 g were weighed to the nearest 0.1 g, while larger fish were weighed to the nearest 1 g. 

When standard fishing gear is used, the catch per unit of effort may be used as a rough indicator of the density of fish in the fished area. For a standard series of gill nets, catch per unit effort (CPUE) is defined as the number or weight of fish caught in a unit of time in a certain panel size of gill nets. In this paper, CPUE is defined as the weight or number of fish caught in a gill net panel of 50 m2, with a standard fishing time of 12 hours. 

An "index of relative importance", IRI, (1) (Pinkas et al., 1971; Caddy and Sharp, 1986; Kolding 1989, 1999) is used to identify the most important species in the catches from different sampling localities. This index is a measure of relative abundance or commonness of the different species in the catch, and is calculated as:  

                                              s

%IRI = ((%Wi + %Ni)%Fi / ? (%Wj +%Nj)%Fj)100                                                                                             (1)

                                            j=1

where j = 1–S, %Ni and %Wi is percentage number and weight, respectively, of each species in the total catch, %Fi is percentage frequency of occurrence of each species in the total number of settings, and S is the total number of species.

All recorded data have been stored in PASGEAR (Kolding, 1995), which is a customised data base package intended for experimental fishery data from passive gears. Most of the calcula​tions and statistical analysis in this report were per​formed by PASGEAR (version May 2000) or SPSS for Windows (version 9.0).

RESULTS

Species in gill net catches

A total of 41 fish species, excluding the six unidentified species in the Synodontis spp. group, were identified in the gill net catches in the Okavango River from 1992 to 1999. Excluding the Syno​dontis spp. species, according to the IRI index, the ten most important species in the gill net catches accounted for 78% of the total catch by numbers and 73% by weight (Figure 3). Silver catfish (Schilbe intermedius) was the single most important species in gill net catches, both by numbers (26%), weight (20%), and frequency of occurrence (32%). Bulldog (Marcusenius macrolepidotus) was the second most important species by numbers and frequency of occurrence (17% and 25%, respec​tively), while sharptooth catfish (Clarias gariepinus) was the second most important species by weight (14%). Striped robber (Brycinus lateralis) was the third most important species by numbers (10%), while tigerfish (Hydrocynus vittatus) was the third most important species both by weight and by frequency of occurrence (10% and 19%, respectively). 

Species in catches with other gears than gill nets

Species composition in the catches with other gears than gill nets was more diverse than in gill net catches. According to the IRI index, the ten most important species in these catches (as shown by the IRI index) constituted 54% of the total catch by numbers and 37% by weight (Figure 4). The three most important species by numbers were the southern mouthbrooder (Pseudocrenilabrus philander) and banded tilapia (Tilapia sparrmanii), and the dashtail barb (Barbus poechii) (11%, 7% and 6%, respectively). The three most important species by weight were the redbreast tilapia (T. rendalli), sharptooth catfish (C. gariepinus) and redeye labeo (Labeo cylindricus) (12%, 9% and 7%, respectively). The three most important species by frequency of occurrence were the southern mouthbrooder, banded tilapia and Zambezi happy (Pharyngochromis acuticeps) (71%, 62% and 47%, respectively). The Synodontis spp. was also prominent in these catches, constituting 14% and 13% by numbers and weight, respectively. 
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Figure 3. Index of relative importance (IRI) as a measure of the most important species in total gill net catches of fish from all localities (seven stations) sampled from 1992 to 1999. X-axis: frequency of occurrence, Y-axis: proportion of species in terms of weight and number.
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Figure 4. Index of relative importance (IRI) as a measure of the most important species in catches with other gears of fish from all localities (7 stations) sampled from 1992 to 1999. X-axis: frequency of occurrence, Y-axis: proportion of species in terms of weight and number.

Differences among localities

The sampling stations along the Okavango River differ in their habitat characteristics, such as water discharge (especially above and below the confluence with Cuito River); and the type of bottom substrate, the extent of adjacent flood plains, oxbow lakes, and backwaters. However, at all stations with the exception of Mbambi, both the main stream and backwaters have been sampled with gill nets, providing comparable results of catch per unit effort (CPUE) from similar river habitats. 

The total gill net catches in kilograms (combining main stream and backwaters) at Kwetze (3.76 kg per setting) were approximately five times higher than at Rundu, Bunya and Musese (0.61-0.68 kg per setting) (Table 1, Figure 5) (t-tests with sequential Bonferroni correction, P < 0.05). Catches at Cuito, Matava and Mbambi were also considerable lower than at Kwetze (1.02-1.30 kg per setting). The catches at Kwetze were significantly higher than at all other stations, and the catches at Cuito were significantly higher than at Rundu. Catches in number of fish were also highest at Kwetze (43 fish per setting) (Table 4), although the differences were not as pronounced as for catches by weight. Catches in number of fish were lowest at Musese, Bunya and Rundu, (< 20 fish per setting), while catches at Cuito, Matava and Mbambi were intermediate (27-35 fish per setting). The differences were significant only for Kwetze versus Musese, Bunya and Rundu, and for Quito versus Bunya (t-tests with sequential Bonferroni correction, P < 0.05).

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Table 1. Population density (people per km2) in 1991, mean standard CPUE in number of fish (No) and weight (Kg) per setting, number of settings (Sets = 12 hours of fishing with one standard gill net of 50 m2), and recorded gill net catch in number and weight (N and W) in total gill net catches (mesh size 22–150 mm) at the main sampling localities during the period 1992-99. SD = Standard Deviation. Population density at Kwetze is close to zero, although exact figures are not available.
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Station
	Zone
	
Population
	
	CPUE
	
	Recorded catch
	

	
	
	
	
density
	
	No.
	SD
	Kg
	SD
	
	Sets
	N
	W
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Matava
	1
	
48
	
	35.3
	94.9
	1.12
	1.87
	
	
120
	
2 161
	
83.4
	

	
	Musese
	1
	
38
	
	19.9
	43.0
	0.68
	1.14
	
	
188
	
1 585
	
61.0
	

	
	Bunya
	2
	
116
	
	12.2
	29.3
	0.66
	1.33
	
	
161
	
976
	
49.2
	

	
	Rundu
	2
	
1 937
	
	19.6
	46.7
	0.61
	1.00
	
	
111
	
1 042
	
34.7
	

	
	Cuito
	2
	
61
	
	35.1
	80.4
	1.30
	2.67
	
	
161
	
2 547
	
132.7
	

	
	Mbambi
	3
	
45
	
	26.7
	58.6
	1.02
	1.63
	
	
129
	
1 193
	
49.4
	

	
	Kwetze
	4
	
˜ 0
	
	43.0
	61.2
	3.76
	4.03
	
	
206
	
4 055
	
372.3
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Total
	
	
	
	28.0
	62.2
	1.4
	2.6
	
	
1 076
	
13 559
	
782.69
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


Combining catches at the stations within the four zones of the river demonstrate a similar trend as for the separate sampling stations. In the combined data from backwaters and mainstream there were no differences between Zone 1 (Matava and Musese; 0.9 kg per setting), Zone 2 (Bunya, Rundu and Cuito; 0.9 kg per setting) and Zone 3 (Mbambi; 1.0 kg per setting) (t-tests with sequential Bonferroni correction, P > 0.05). In Zone 4, Kwetze, however, the catch was significantly higher (3.8 kg per setting) than in all the other zones (t-tests with sequential Bonferroni correction, P < 0.05).

Species or size groups within a species may have different habitat preferences and segregate in their utilisation of habitats in the river. The main stream is most often characterised by more swift-flowing and open water than the backwaters. Shoaling fish, and predatory or larger species often prefer open water habitats. For catches both in weight and numbers, differences among stations were more pronounced in the backwaters than in the main stream habitats (Table 2). In the main stream, there were no significant differences in catches, neither in weight nor in numbers of fish (t-tests with sequential Bonferroni correction, P > 0.05). In the backwater habitat, catches by weight were significantly higher at Kwetze than at all other stations, at Cuito compared with Bunya and Musese, and at Matava compared with Bunya (t-tests with sequential Bonferroni correction, P < 0.05). Catches in numbers of fish were significantly larger at Kwetze than at Bunya and Musese, and at Cuito compared with Bunya (t-tests with sequential Bonferroni correction, P < 0.05). The difference between main stream and backwaters may be due to large differences in the sampling effort in the two habitats, especially at Kwetze, where gill net fishing was difficult in the main stream. 

	
	
	
	
	
	
	
	
	
	
	

	
	Table 2. Mean CPUE in weight (Kg) per setting and number of settings (Sets) in total gill net catches (mesh size 22–150) mm at the seven main gill net stations during the period 1992-99. SD = Standard deviation. Zone = river zone (see Figure 1). Setting = 12 hours of fishing with one standard gill net (area = 50 m2).
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Main stream
	
	Backwater
	

	
	Station
	Zone
	CPUE
	SD
	Sets
	
	CPUE
	SD
	Sets
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	Matava
	1
	0.75
	1.22
	
36
	
	1.77
	2.46
	
52
	

	
	Musese
	1
	0.60
	0.94
	
154
	
	0.79
	0.96
	
25
	

	
	Bunya
	2
	0.76
	1.56
	
104
	
	0.49
	0.73
	
57
	

	
	Rundu
	2
	0.51
	0.91
	
93
	
	1.13
	1.31
	
18
	

	
	Cuito
	2
	0.64
	1.22
	
95
	
	2.25
	3.71
	
66
	

	
	Mbambi
	3
	1.02
	1.63
	
129
	
	
	
	
0
	

	
	Kwetze
	4
	2.45
	3.03
	
10
	
	3.82
	4.07
	
196
	

	
	
	
	
	
	
	
	
	
	
	

	
	Total
	
	0.74
	1.35
	
621
	
	2.55
	3.56
	
414
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Figure 5. Mean CPUE in weight per setting with 95% confidence limits in the four different river zones of the Okavango River from all habitats. Setting = 12 hours of fishing with one standard gill net (area = 50 m2).

The fishing pressure may be a factor of great influence on the fish stocks. In the case of the Okavango River, this may be expected to correlate with the number of people living close to the river. The density of people in the vicinity of the Okavango River varies greatly among the sampling stations (Table 1). The population density is highest along the central part of the river (cf. Figure 1). For the sampling stations used in this investigation, the highest population density was found in Rundu (nearly 2000 people per km2), whereas the lowest was in Kwetze, which is inside the Mahango Game Park with no permanent human inhabitants. The results from the Okavango River support the assumption that fish stocks are more depleted (in terms of smaller catch in kilograms) in areas with high population density than where there are few people (Figure 6; R2 = 0.92, P < 0.01). The corresponding value for the correlation between population density and catch per unit effort in numbers of fish is not significant (R2 = 0.49, P > 0.05), although the trend is similar. At Kwetze, with practically no human population and a very low fishing pressure, catches in number of fish per setting were higher than at the other localities. The densely populated areas at Rundu and Bunya, on the other hand, yielded the lowest catches, whereas Matava, Musese and Mbambi were intermediate. 

[image: image6.wmf]
Figure 6. Population density as ln (people per km2) in 1991 and mean standard CPUE in weight (kg) per setting in total gill net samples (mesh size 22-150) at the main sampling localities during the period 1992-1999. Setting = 12 hours of fishing with one standard gill net (area = 50 m2). 

Catch per unit effort in different gill net mesh sizes

Gill nets are size selective, and differences in catch per unit effort in different mesh sizes may therefore reflect relative differences in the size distribution in the fish populations sampled. Catch per unit effort were smaller when comparing the smallest gill net mesh sizes with the larger ones (Tables 3 and 4). Catches in small mesh sizes at Kwetze (1.12 kg) were not different from the other stations (weight: 0.80 - 1.17 kg). However, the mean weight of the fish caught in 22 and 28 mm mesh size at Kwetze were on average larger at the other stations (20 g compared with 10–13 g). In the larger meshed gill nets (35-150 mm), Kwetze had the highest catch both in weight and number of fish (4.35 kg and 39.9 fish per setting), whereas Rundu had the lowest catch (0.57 kg and 7.9 fish per setting). The differences in catch by weight were significant for Kwetze compared with all the other stations. For catch in number of fish, the differences were significant for Kwetze compared with all other stations except Matava (t-tests with sequential Bonferroni correction, P < 0.05). 

	Table 3. Mean CPUE in number (No) and weight (Kg) per setting and number of settings (Sets) in gill nets with mesh size 22 and 28 mm at different sampling localities during the period 1992-99. SD = Standard Deviation. Setting = 12 hours of fishing with one standard gill net (area = 50 m2).
	

	
	
	
	
	
	
	
	

	Station
	Zone
	CPUE
	

	
	
	No
	SD
	Kg
	SD
	Sets
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Matava
	1
	
100.0
	
167.6
	0.97
	1.12
	
22
	

	Musese
	1
	
70.6
	
71.4
	0.88
	1.02
	
34
	

	Bunya
	2
	
25.9
	
35.0
	0.33
	0.44
	
28
	

	Rundu
	2
	
72.8
	
81.3
	0.80
	0.90
	
20
	

	Cuito
	2
	
127.4
	
138.9
	1.47
	1.78
	
28
	

	Mbambi
	3
	
89.3
	
108.4
	1.17
	1.65
	
24
	

	Kwetze
	4
	
56.8
	
71.7
	1.12
	1.36
	
38
	

	
	
	
	
	
	
	
	

	Total
	
	
75.5
	
103.7
	0.97
	1.29
	
194
	

	
	
	
	
	
	
	
	


The relative differences in CPUE in small and large mesh sizes from different parts of the river were confirmed when pooling data in the four river zones. In the smallest mesh sizes (22–28 mm), catches by weight were similar in all zones, 0.9 kg-1.2 kg (t-tests with sequential Bonferroni correction, P > 0.05). In the larger mesh sizes (35–150 mm), the average catch were similar and equal to the smallest mesh sizes (22–28 mm) in Zone 1 to 3 (0.8 kg–1.0 kg), while Zone 4 had a significant larger catch (4.4 kg) (t-tests with sequential Bonferroni correction, P < 0.05). 

	
	Table 4. Mean CPUE in number (No) and weight (Kg) per setting and number of settings (Sets) in gill nets with mesh size 35 to 150 mm at different sampling localities during the period 1992-99. SD = Standard Deviation. Setting = 12 hours of fishing with one standard gill net (area = 50 m2).
	

	
	
	
	
	
	
	
	
	

	
	Station
	Zone
	CPUE
	

	
	
	
	No.
	SD
	Kg
	SD
	Sets
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	Matava
	1
	
20.8
	61.7
	1.15
	2.00
	
98
	

	
	Musese
	1
	
8.7
	21.5
	0.64
	1.16
	
154
	

	
	Bunya
	2
	
9.3
	27.3
	0.73
	1.45
	
133
	

	
	Rundu
	2
	
7.9
	22.5
	0.57
	1.02
	
91
	

	
	Cuito
	2
	
15.6
	41.3
	1.26
	2.82
	
133
	

	
	Mbambi
	3
	
12.5
	22.8
	0.99
	1.63
	
105
	

	
	Kwetze
	4
	
39.9
	58.4
	4.35
	4.19
	
168
	

	
	
	
	
	
	
	
	
	

	
	Total
	
	
17.5
	42.0
	1.54
	2.80
	
882
	

	
	
	
	
	
	
	
	
	


Discussion

The main objective of this study was to provide data to support the development of applicable guidelines for regulations of the inland fisheries in the Okavango River under the new management regime outlined in the White Paper “Responsible Management of the Inland Fisheries of Namibia” (MFMR, 1995), and the subsequent new legislation. 

The study presented in this report is based on a data series covering the period 1992 to 1999. This series constitutes good baseline data for future monitoring programmes. The data series forms the basis for our management recommendations as well as for the discussions on future research programmes.

The results obtained in this study indicate that the structure of the fish community has changed because of fishing activities. This is seen when comparing the fish community within the protected area of Mahango Game Park with no fishing with the other stations where fishing is continuously going on. In the fished areas, there are less large fish, both overall in the catches and within species. Fewer fish are caught in the large meshed gill nets (this study; Hay et al., 2000), and the large, long-lived species are replaced by small, short-lived species (Hay et al., 1996). Catch per unit effort (by weight) in gillnets was also lower in the heavily fished areas. The relatively smaller differences among stations in CPUE in numbers than in weight indicate that the differences between stations in fish densities were relatively smaller than in fish biomass. This is an important observation when evaluating the fish populations as a resource for subsistence fisheries. The most important factor for a subsistence fishery is the total biomass (weight) of fish caught, whereas the size of the individual fish is of minor importance. The effect of these changes is observed by the Okavango fisherwoman saying "I still catch enough fish for my family, but I need to catch more, as they are smaller” (Tvedten et al., 1994). In commercial or recreational fisheries, on the other hand, the size of the individual fish may be very important. 

The biological studies in the Okavango River (this study; Hay et al., 2000) indicate that the fish resource will not be able to sustain a commercial fishery, neither economically, sociologically, nor ecologically. The catches by the local fishers consist mainly of small species with a relatively low commercial value (Hay et al., 2000; Tvedten et al., 1994). These catches are utilised mostly for subsistence, but a limited surplus may be sold or exchanged for goods. A commercial fishery, for example with beach seine, as occasionally seen today, may deplete the fish resources drastically in some areas and thereby reduce the food supply for other fishers and their families. Women and children are particularly vulnerable as they are exploiting the same fish resources, but with less effective traditional gears.

The Okavango River is easily accessible for fishing activities, especially during the low water period between September and December, when fishing becomes intense (Tvedten et al., 1994; Hay et al., 1994). This is the period just before the start of the ploughing season. Other types of food are not readily available, and the low water level concentrates fish, making fisheries more effective. However, this is also the onset of the breeding season of most fish species (Skelton, 1993). Therefore the brood stock is more vulnerable to disturbances and exploitation. Our results show the value of sanctuaries where fishing is prohibited as the catches at the study site within Mahango Game Park contained a higher number of large species, and within the same species, fish were larger than conspecifics caught in other areas. In gill nets, the catch per unit effort measured as weight per setting was approximately 3-6 times higher within Mahango than at the other stations. Fish sanctuaries protect the fish resource and its habitats as well as other aquatic organisms, maintaining a healthy aquatic ecosystem. Depending on their size and position, sanctuaries may protect breeding and/or feeding habitats for different species. The protected areas may also serve as source areas, where fish production provides a surplus that migrates out of the protected area and reinforce the exploited fish populations. Different fish species may have very different migration patterns, but little is known about the migration patterns of the fish species found in the Okavango. However, telemetry studies have shown that different species as tigerfish, catfish, and tilapia may have different migration or movement patters (Økland et al., 2000, 2002, in prep; Thorstad et al., 2001; Hay unpublished). Therefore, the size of sanctuaries must be large enough to ensure that it protects the targeted species. Based on our study, it is reasonable to assume that sanctuaries can be an important management action to sustain fisheries or fish populations in heavily exploited rivers as the Namibian part of the Okavango River. In addition, given the appropriate regulations, sanctuaries may provide excellent trophy fishing attracting exclusive fishing safaris creating economic activities to benefit local communities (cf. Næsje et al., 2001).

Commercialisation of the fish resources in the Okavango River in Namibia is not an economically and ecologically viable option. This conclusion is based on the present state of the fish resources in the river and the high human population densities along most of the river. Locally, the riverine fish resource has always been considered a source of subsistence, and approximately 90 percent of the people utilise fish as a supplement to their daily diet (Tvedten et al., 1994). Presently the fish populations in the major part of the river are impacted by human exploitation. Few large fish are present and the catch per unit effort is smaller than in areas where fishing activities are restricted. According to the Ministry of Fisheries and Marine Resources in Namibia the fish resource should be regarded as a source for a sustainable subsistence fishery utilised by the population along the Okavango River (MFMR, 1995).

The fish community consists of more than 70 species each with their specific ecology, forming an integral part of a complex and dynamic ecosystem (Hay et al., 2000; Skelton, 1993). Selective utilisation of the fish resources, for example catching mainly the large predatory species, may have profound effects on the fish community structure. Therefore, any exploitation of such a multi-species fish resource should preferably be performed non-selectively, such as fish from all trophic levels are caught in proportion to their occurrence in the aquatic ecosystem. This principle of proportional exploitation forms the basis of our management recommendations. As a consequence, regulations for the recreational fishery should be based on quotas and restriction of fishing effort rather than specific minimum sizes. 

The fisheries in the Okavango River exploit a large number of species. Although some species may be preferred as food, the local fishers spend more effort to increase the quantity of fish (and thereby food supply) rather than to catch specific species. Regulation of the artisanal fishery by means of a quota system thus becomes logistically impractical. A more practical system based on effort restrictions by means of gear regulations is therefore recommended. Recreational and trophy fishing, however, may be regulated through both quotas and gear restrictions.

The shared nature of the Okavango River makes it very important to initiate joint research projects on the shared resource with all stakeholders involved with the ultimate aim of joint management of the river system. The present collaboration with neighbouring countries on management issues has been limited, and the available biological data from the sections of the river in Angola is restricted. The fish populations in the river may be strongly influenced by fishing and other activities in the different countries. Therefore, if at all possible, the future aim should be to establish a management regime in close collaboration with neighbouring countries. 
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		5.5		4.2

		5.4		4.2

		5.5		4.2

		35855		35855

		5.9		4.2

		6.1		4.2

		6.5		4.2

		35886		35886

		6.2		4.2

		6.3		4.2

		6.1		4.2

		35916		35916

		4.7		4.2

		4.4		4.2

		4.8		4.2

		35947		35947

		4.2		4.2

		4.1		4.2

		4		4.2

		35977		35977

		4		4.2

		4		4.2

		4		4.2

		36008		36008

		3.9		4.2

		3.8		4.2

		3.7		4.2

		36039		36039

		3.6		4.2

		3.6		4.2

		3.6		4.2

		36069		36069

		3.5		4.2

		3.4		4.2

		3.4		4.2

		36100		36100

		3.5		4.2

		3.5		4.2

		3.6		4.2

		36130		36130

		3.6		4.2

		3.9		4.2

		4		4.2

		36161		36161

		4.2		4.2

		4.3		4.2

		4.5		4.2

		36192		36192

		5		4.2

		5.2		4.2

		5.5		4.2

		36220		36220

		6.3		4.2

		6.5		4.2

		6.6		4.2

		36251		36251

		7.3		4.2

		7.6		4.2

		7.3		4.2

		36281		36281

		5.7		4.2

		5.4		4.2

		5		4.2

		36312		36312

		4.5		4.2

		4.5		4.2

		4.4		4.2

		36342		36342

		4.4		4.2

		4.2		4.2

		4.2		4.2

		36373		36373

		4.1		4.2

		4.1		4.2

		4		4.2

		36404		36404

		3.9		4.2

		3.8		4.2

		3.8		4.2

		36434		36434

		3.7		4.2

		3.7		4.2

		3.6		4.2

		36465		36465

		3.6		4.2

		36495		36495

		3.7		4.2

		4		4.2

		4.7		4.2

		36526		36526

		6		4.2

		5.9		4.2

		36557		36557

		5		4.2

		5		4.2

		5		4.2

		36586		36586
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Data

		DATE		LEVEL (meters)		FLOODPLAIN		Rundu										LEVEL (meters)		FLOODPLAIN

		Jan-88		4.8		4.2				Jan.88						Jan.88		4.8		4.2

				4.9		4.2										Jan.88		4.9		4.2

				5.1		4.2										Jan.88		5.1		4.2

				5.2		4.2										Jan.88		5.2		4.2

		Feb-88		5.3		4.2				Feb.88						Feb.88		5.3		4.2

				5.4		4.2										Feb.88		5.4		4.2

				5.7		4.2										Feb.88		5.7		4.2

				6		4.2										Feb.88		6		4.2

		Mar-88		6		4.2				Mar.88						Mar.88		6		4.2

				5.9		4.2										Mar.88		5.9		4.2

				5.8		4.2										Mar.88		5.8		4.2

				5.5		4.2										Mar.88		5.5		4.2

		Apr-88		5.4		4.2				Apr.88						Apr.88		5.4		4.2

				5.3		4.2										Apr.88		5.3		4.2

				5.3		4.2										Apr.88		5.3		4.2

				5.3		4.2										Apr.88		5.3		4.2

		May-88		5.4		4.2				May.88						May.88		5.4		4.2

				5.6		4.2										May.88		5.6		4.2

				6.1		4.2										May.88		6.1		4.2

				6.2		4.2										May.88		6.2		4.2

		Jun-88		6		4.2				Jun.88						Jun.88		6		4.2

				5.9		4.2										Jun.88		5.9		4.2

				5.7		4.2										Jun.88		5.7		4.2

				5.4		4.2										Jun.88		5.4		4.2

		Jul-88		5.2		4.2				Jul.88						Jul.88		5.2		4.2

				5		4.2										Jul.88		5		4.2

				4.9		4.2										Jul.88		4.9		4.2

				4.8		4.2										Jul.88		4.8		4.2

		Aug-88		4.8		4.2				Aug.88						Aug.88		4.8		4.2

				4.6		4.2										Aug.88		4.6		4.2

				4.5		4.2										Aug.88		4.5		4.2

				4.4		4.2										Aug.88		4.4		4.2

		Sep-88		4.3		4.2				Sep.88						Sep.88		4.3		4.2

				4.2		4.2										Sep.88		4.2		4.2

				4.1		4.2										Sep.88		4.1		4.2

				4		4.2										Sep.88		4		4.2

		Oct-88		3.9		4.2				Oct.88						Oct.88		3.9		4.2

				3.9		4.2										Oct.88		3.9		4.2

				3.8		4.2										Oct.88		3.8		4.2

				3.8		4.2										Oct.88		3.8		4.2

		Nov-88		3.7		4.2				Nov.88						Nov.88		3.7		4.2

				3.6		4.2										Nov.88		3.6		4.2

				3.6		4.2										Nov.88		3.6		4.2

				3.5		4.2										Nov.88		3.5		4.2

		Dec-88		3.5		4.2				Dec.88						Dec.88		3.5		4.2

				3.5		4.2										Dec.88		3.5		4.2

				3.5		4.2										Dec.88		3.5		4.2

				3.7		4.2										Dec.88		3.7		4.2

		Jan-89		3.9		4.2				Jan.89						Jan.89		3.9		4.2

				4.2		4.2												4.2		4.2

				4.6		4.2												4.6		4.2

				5.1		4.2												5.1		4.2

		Feb-89		5.5		4.2				Feb.89						Feb.89		5.5		4.2

				5.7		4.2												5.7		4.2

				5.7		4.2												5.7		4.2

				5.7		4.2												5.7		4.2

		Mar-89		5.6		4.2				Mar.89						Mar.89		5.6		4.2

				5.7		4.2												5.7		4.2

				5.4		4.2												5.4		4.2

				5.3		4.2												5.3		4.2

		Apr-89		5.1		4.2				Apr.89						Apr.89		5.1		4.2

				5.1		4.2												5.1		4.2

				5.2		4.2												5.2		4.2

				5.7		4.2												5.7		4.2

		May-89		5.8		4.2				May.89						May.89		5.8		4.2

				5.8		4.2												5.8		4.2

				6.1		4.2												6.1		4.2

				5.8		4.2												5.8		4.2

		Jun-89		5.7		4.2				Jun.89						Jun.89		5.7		4.2

				5.5		4.2												5.5		4.2

				5.4		4.2												5.4		4.2

				5.2		4.2												5.2		4.2

		Jul-89		5		4.2				Jul.89						Jul.89		5		4.2

				4.8		4.2												4.8		4.2

				4.6		4.2												4.6		4.2

				4.5		4.2												4.5		4.2

		Aug-89		4.5		4.2				Aug.89						Aug.89		4.5		4.2

				4.4		4.2												4.4		4.2

				4.3		4.2												4.3		4.2

				4.1		4.2												4.1		4.2

		Sep-89		4		4.2				Sep.89						Sep.89		4		4.2

				3.9		4.2												3.9		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

		Oct-89		3.6		4.2				Oct.89						Oct.89		3.6		4.2

				3.5		4.2												3.5		4.2

				3.4		4.2												3.4		4.2

				3.6		4.2												3.6		4.2

		Nov-89		3.5		4.2				Nov.89						Nov.89		3.5		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

		Dec-89		3.4		4.2				Dec.89						Dec.89		3.4		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

		Jan-90		3.4		4.2				Jan.90						Jan.90		3.4		4.2

				3.6		4.2												3.6		4.2

				3.9		4.2												3.9		4.2

				4.1		4.2												4.1		4.2

		Feb-90		4.7		4.2				Feb.90						Feb.90		4.7		4.2

				5.5		4.2												5.5		4.2

				5.9		4.2												5.9		4.2

				5.6		4.2												5.6		4.2

		Mar-90		5.5		4.2				Mar.90						Mar.90		5.5		4.2

				5.4		4.2												5.4		4.2

				5.3		4.2												5.3		4.2

				5.3		4.2												5.3		4.2

		Apr-90		5.5		4.2				Apr.90						Apr.90		5.5		4.2

				5.8		4.2												5.8		4.2

				6.2		4.2												6.2		4.2

				6.7		4.2												6.7		4.2

		May-90		6.4		4.2				May.90						May.90		6.4		4.2

				5.8		4.2												5.8		4.2

				5.4		4.2												5.4		4.2

				4.7		4.2												4.7		4.2

		Jun-90		4.6		4.2				Jun.90						Jun.90		4.6		4.2

				4.5		4.2												4.5		4.2

				4.4		4.2												4.4		4.2

				4.3		4.2												4.3		4.2

		Jul-90		4.2		4.2				Jul.90						Jul.90		4.2		4.2

				4.2		4.2												4.2		4.2

				4.1		4.2												4.1		4.2

				4.1		4.2												4.1		4.2

		Aug-90		4		4.2				Aug.90						Aug.90		4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

				3.9		4.2												3.9		4.2

		Sep-90		3.8		4.2				Sep.90						Sep.90		3.8		4.2

				3.8		4.2												3.8		4.2

				3.7		4.2												3.7		4.2

				3.7		4.2												3.7		4.2

		Oct-90		3.7		4.2				Oct.90						Oct.90		3.7		4.2

				3.7		4.2												3.7		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

		Nov-90		3.6		4.2				Nov.90						Nov.90		3.6		4.2

				3.6		4.2												3.6		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

		Dec-90		3.8		4.2				Dec.90						Dec.90		3.8		4.2

				4.4		4.2												4.4		4.2

				4.5		4.2												4.5		4.2

				4.6		4.2												4.6		4.2

		Jan-91		4.7		4.2				Jan.91						Jan.91		4.7		4.2

				4.8		4.2												4.8		4.2

				5.2		4.2												5.2		4.2

				5.6		4.2												5.6		4.2

		Feb-91		5.4		4.2				Feb.91						Feb.91		5.4		4.2

				5.4		4.2												5.4		4.2

				5.2		4.2												5.2		4.2

				5.1		4.2												5.1		4.2

		Mar-91		4.9		4.2				Mar.91						Mar.91		4.9		4.2

				4.8		4.2												4.8		4.2

				4.9		4.2												4.9		4.2

				5.2		4.2												5.2		4.2

		Apr-91		5.4		4.2				Apr.91						Apr.91		5.4		4.2

				5.4		4.2												5.4		4.2

				5.3		4.2												5.3		4.2

				5.2		4.2												5.2		4.2

		May-91		5.1		4.2				May.91						May.91		5.1		4.2

				4.7		4.2												4.7		4.2

				4.5		4.2												4.5		4.2

				4.4		4.2												4.4		4.2

		Jun-91		4.3		4.2				Jun.91						Jun.91		4.3		4.2

				4.2		4.2												4.2		4.2

				4.1		4.2												4.1		4.2

				4.1		4.2												4.1		4.2

		Jul-91		4		4.2				Jul.91						Jul.91		4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

				3.9		4.2												3.9		4.2

		Aug-91		3.87		4.2				Aug.91						Aug.91		3.87		4.2

				3.85		4.2												3.85		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

		Sep-91		3.7		4.2				Sep.91						Sep.91		3.7		4.2

				3.7		4.2												3.7		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

		Oct-91		3.5		4.2				Oct.91						Oct.91		3.5		4.2

				3.5		4.2												3.5		4.2

				3.4		4.2												3.4		4.2

				3.5		4.2												3.5		4.2

		Nov-91		3.6		4.2				Nov.91						Nov.91		3.6		4.2

				3.8		4.2												3.8		4.2

				3.9		4.2												3.9		4.2

				4		4.2												4		4.2

		Dec-91		4		4.2				Dec.91						Dec.91		4		4.2

				4.2		4.2												4.2		4.2

				4.6		4.2												4.6		4.2

				4.8		4.2												4.8		4.2

		Jan-92		5.1		4.2				Jan.92						Jan.92		5.1		4.2

				5.2		4.2												5.2		4.2

				5.5		4.2												5.5		4.2

				5.8		4.2												5.8		4.2

		Feb-92		6.3		4.2				Feb.92						Feb.92		6.3		4.2

				6.8		4.2												6.8		4.2

				6.7		4.2												6.7		4.2

				7.1		4.2												7.1		4.2

		Mar-92		7.5		4.2				Mar.92						Mar.92		7.5		4.2

				6.8		4.2												6.8		4.2

				6.5		4.2												6.5		4.2

				7.5		4.2												7.5		4.2

		Apr-92		7.1		4.2				Apr.92						Apr.92		7.1		4.2

				6.65		4.2												6.65		4.2

				6.5		4.2												6.5		4.2

				5.7		4.2												5.7		4.2

		May-92		5.4		4.2				May.92						May.92		5.4		4.2

				5.1		4.2												5.1		4.2

				4.9		4.2												4.9		4.2

				4.6		4.2												4.6		4.2

		Jun-92		4.6		4.2				Jun.92						Jun.92		4.6		4.2

				4.5		4.2												4.5		4.2

				4.4		4.2												4.4		4.2

				4.35		4.2												4.35		4.2

		Jul-92		4.3		4.2				Jul.92						Jul.92		4.3		4.2

				4.3		4.2												4.3		4.2

				4.2		4.2												4.2		4.2

				4.2		4.2												4.2		4.2

		Aug-92		4.2		4.2				Aug.92						Aug.92		4.2		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

		Sep-92		4		4.2				Sep.92						Sep.92		4		4.2

				3.9		4.2												3.9		4.2

				3.8		4.2												3.8		4.2

				3.7		4.2												3.7		4.2

		Oct-92		3.7		4.2				Oct.92						Oct.92		3.7		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

		Nov-92		3.5		4.2				Nov.92						Nov.92		3.5		4.2

				3.5		4.2												3.5		4.2

				3.7		4.2												3.7		4.2

				3.75		4.2												3.75		4.2

		Dec-92		3.8		4.2				Dec.92						Dec.92		3.8		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

		Jan-93		3.8		4.2				Jan.93						Jan.93		3.8		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

				3.9		4.2												3.9		4.2

		Feb-93		4.2		4.2				Feb.93						Feb.93		4.2		4.2

				4.4		4.2												4.4		4.2

				4.4		4.2												4.4		4.2

				4.3		4.2												4.3		4.2

		Mar-93		4.2		4.2				Mar.93						Mar.93		4.2		4.2

				4.3		4.2												4.3		4.2

				4.3		4.2												4.3		4.2

				4.6		4.2												4.6		4.2

		Apr-93		5.1		4.2				Apr.93						Apr.93		5.1		4.2

				5.4		4.2												5.4		4.2

				5.4		4.2												5.4		4.2

				5.2		4.2												5.2		4.2

		May-93		5.1		4.2				May.93						May.93		5.1		4.2

				4.9		4.2												4.9		4.2

				4.8		4.2												4.8		4.2

				4.5		4.2												4.5		4.2

		Jun-93		4.4		4.2				Jun.93						Jun.93		4.4		4.2

				4.2		4.2												4.2		4.2

				4.2		4.2												4.2		4.2

				4.1		4.2												4.1		4.2

		Jul-93		4		4.2				Jul.93						Jul.93		4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

				3.9		4.2												3.9		4.2

		Aug-93		3.9		4.2				Aug.93						Aug.93		3.9		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

				3.7		4.2												3.7		4.2

		Sep-93		3.7		4.2				Sep.93						Sep.93		3.7		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

		Oct-93		3.6		4.2				Oct.93						Oct.93		3.6		4.2

				3.6		4.2												3.6		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

		Nov-93		3.5		4.2				Nov.93						Nov.93		3.5		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

				3.6		4.2												3.6		4.2

		Dec-93		3.7		4.2				Dec.93						Dec.93		3.7		4.2

				3.8		4.2												3.8		4.2

				4.2		4.2												4.2		4.2

				4.3		4.2												4.3		4.2

		Jan-94		4.7		4.2				Jan.94						Jan.94		4.7		4.2

				5.1		4.2												5.1		4.2

				5.3		4.2												5.3		4.2

				5.3		4.2												5.3		4.2

		Feb-94		5.3		4.2				Feb.94						Feb.94		5.3		4.2

				5.2		4.2												5.2		4.2

				4.8		4.2												4.8		4.2

				4.7		4.2												4.7		4.2

		Mar-94		4.6		4.2				Mar.94						Mar.94		4.6		4.2

				4.9		4.2												4.9		4.2

				4.8		4.2												4.8		4.2

				4.9		4.2												4.9		4.2

		Apr-94		4.6		4.2				Apr.94						Apr.94		4.6		4.2

				4.6		4.2												4.6		4.2

				4.5		4.2												4.5		4.2

				4.4		4.2												4.4		4.2

		May-94		4.3		4.2				May.94						May.94		4.3		4.2

				4.3		4.2												4.3		4.2

				4.2		4.2												4.2		4.2

				4.2		4.2												4.2		4.2

		Jun-94		4.1		4.2				Jun.94						Jun.94		4.1		4.2

				4.1		4.2												4.1		4.2

				4.1		4.2												4.1		4.2

				4		4.2												4		4.2

		Jul-94		4		4.2				Jul.94						Jul.94		4		4.2

				3.9		4.2												3.9		4.2

				3.9		4.2												3.9		4.2

				3.8		4.2												3.8		4.2

		Aug-94		3.8		4.2				Aug.94						Aug.94		3.8		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

				3.7		4.2												3.7		4.2

		Sep-94		3.7		4.2				Sep.94						Sep.94		3.7		4.2

				3.6		4.2												3.6		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

		Oct-94		3.5		4.2				Oct.94						Oct.94		3.5		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

		Nov-94		3.4		4.2				Nov.94						Nov.94		3.4		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

				3.5		4.2												3.5		4.2

		Dec-94		3.5		4.2				Dec.94						Dec.94		3.5		4.2

				3.6		4.2												3.6		4.2

				3.9		4.2												3.9		4.2

				4		4.2												4		4.2

		Jan-95		4		4.2				Jan.95						Jan.95		4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

		Feb-95		4		4.2				Feb.95						Feb.95		4		4.2

				4.1		4.2												4.1		4.2

				4.1		4.2												4.1		4.2

				4.5		4.2												4.5		4.2

		Mar-95		4.6		4.2				Mar.95						Mar.95		4.6		4.2

				4.9		4.2												4.9		4.2

				5.1		4.2												5.1		4.2

				5.4		4.2												5.4		4.2

		Apr-95		5.6		4.2				Apr.95						Apr.95		5.6		4.2

				5.8		4.2												5.8		4.2

				6.2		4.2												6.2		4.2

				6.2		4.2												6.2		4.2

		May-95		5.7		4.2				May.95						May.95		5.7		4.2

				5.2		4.2												5.2		4.2

				4.8		4.2												4.8		4.2

				4.6		4.2												4.6		4.2

		Jun-95		4.5		4.2				Jun.95						Jun.95		4.5		4.2

				4.5		4.2												4.5		4.2

				4.4		4.2												4.4		4.2

				4.3		4.2												4.3		4.2

		Jul-95		4.2		4.2				Jul.95						Jul.95		4.2		4.2

				4.1		4.2												4.1		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

		Aug-95		3.9		4.2				Aug.95						Aug.95		3.9		4.2

				3.9		4.2												3.9		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

		Sep-95		3.7		4.2				Sep.95						Sep.95		3.7		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

		Oct-95		3.6		4.2				Oct.95						Oct.95		3.6		4.2

				3.6		4.2												3.6		4.2

				3.5		4.2												3.5		4.2

				3.4		4.2												3.4		4.2

		Nov-95		3.5		4.2				Nov.95						Nov.95		3.5		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

		Dec-95		3.6		4.2				Dec.95						Dec.95		3.6		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

		Jan-96		3.8		4.2				Jan.96						Jan.96		3.8		4.2

				3.9		4.2												3.9		4.2

				4.6		4.2												4.6		4.2

				4.7		4.2												4.7		4.2

		Feb-96		4.4		4.2				Feb.96						Feb.96		4.4		4.2

				4.2		4.2												4.2		4.2

				4.1		4.2												4.1		4.2

				4.5		4.2												4.5		4.2

		Mar-96		4.6		4.2				Mar.96						Mar.96		4.6		4.2

				4.1		4.2												4.1		4.2

				4.4		4.2												4.4		4.2

				4.2		4.2												4.2		4.2

		Apr-96		5.5		4.2				Apr.96						Apr.96		5.5		4.2

				5.6		4.2												5.6		4.2

				5.6		4.2												5.6		4.2

				5.6		4.2												5.6		4.2

		May-96		5.4		4.2				May.96						May.96		5.4		4.2

				5.2		4.2												5.2		4.2

				5.5		4.2												5.5		4.2

				4.2		4.2												4.2		4.2

		Jun-96		4.2		4.2				Jun.96						Jun.96		4.2		4.2

				4.1		4.2												4.1		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

		Jul-96		3.9		4.2				Jul.96						Jul.96		3.9		4.2

				3.9		4.2												3.9		4.2

				3.7		4.2												3.7		4.2

				3.7		4.2												3.7		4.2

		Aug-96		3.7		4.2				Aug.96						Aug.96		3.7		4.2

				3.7		4.2												3.7		4.2

				3.7		4.2												3.7		4.2

				3.7		4.2												3.7		4.2

		Sep-96		3.6		4.2				Sep.96						Sep.96		3.6		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

		Oct-96		3.5		4.2				Oct.96						Oct.96		3.5		4.2

				3.5		4.2												3.5		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

		Nov-96		3.3		4.2				Nov.96						Nov.96		3.3		4.2

				3.3		4.2												3.3		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

		Dec-96		3.5		4.2				Dec.96						Dec.96		3.5		4.2

				3.6		4.2												3.6		4.2

				3.7		4.2												3.7		4.2

				3.8		4.2												3.8		4.2

		Jan-97		3.8		4.2				Jan.97						Jan.97		3.8		4.2

				4		4.2												4		4.2

				4.1		4.2												4.1		4.2

				4.2		4.2												4.2		4.2

		Feb-97		4.4		4.2				Feb.97						Feb.97		4.4		4.2

				4.4		4.2												4.4		4.2

				4.6		4.2												4.6		4.2

				5		4.2												5		4.2

		Mar-97		5.4		4.2				Mar.97						Mar.97		5.4		4.2

				5		4.2												5		4.2

				5.1		4.2												5.1		4.2

				5.4		4.2												5.4		4.2

		Apr-97		5.4		4.2				Apr.97						Apr.97		5.4		4.2

				5.6		4.2												5.6		4.2

				5.5		4.2												5.5		4.2

				5.4		4.2												5.4		4.2

		May-97		5.3		4.2				May.97						May.97		5.3		4.2

				5		4.2												5		4.2

				4.8		4.2												4.8		4.2

				4.5		4.2												4.5		4.2

		Jun-97		4.4		4.2				Jun.97						Jun.97		4.4		4.2

				4.3		4.2												4.3		4.2

				4.3		4.2												4.3		4.2

				4.1		4.2												4.1		4.2

		Jul-97		4		4.2				Jul.97						Jul.97		4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

		Aug-97		3.8		4.2				Aug.97						Aug.97		3.8		4.2

				3.8		4.2												3.8		4.2

				3.8		4.2												3.8		4.2

				3.7		4.2												3.7		4.2

		Sep-97		3.6		4.2				Sep.97						Sep.97		3.6		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

		Oct-97		3.5		4.2				Oct.97						Oct.97		3.5		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

		Nov-97		3.4		4.2				Nov.97						Nov.97		3.4		4.2

				3.4		4.2												3.4		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

		Dec-97		3.5		4.2				Dec.97						Dec.97		3.5		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

		Jan-98		3.5		4.2				Jan.98						Jan.98		3.5		4.2

				3.5		4.2												3.5		4.2

				4.2		4.2												4.2		4.2

				4		4.2												4		4.2

		Feb-98		5.3		4.2				Feb.98						Feb.98		5.3		4.2

				5.5		4.2												5.5		4.2

				5.4		4.2												5.4		4.2

				5.5		4.2												5.5		4.2

		Mar-98		5.5		4.2				Mar.98						Mar.98		5.5		4.2

				5.9		4.2												5.9		4.2

				6.1		4.2												6.1		4.2

				6.5		4.2												6.5		4.2

		Apr-98		6.1		4.2				Apr.98						Apr.98		6.1		4.2

				6.2		4.2												6.2		4.2

				6.3		4.2												6.3		4.2

				6.1		4.2												6.1		4.2

		May-98		5		4.2				May.98						May.98		5		4.2

				4.7		4.2												4.7		4.2

				4.4		4.2												4.4		4.2

				4.8		4.2												4.8		4.2

		Jun-98		4.3		4.2				Jun.98						Jun.98		4.3		4.2

				4.2		4.2												4.2		4.2

				4.1		4.2												4.1		4.2

				4		4.2												4		4.2

		Jul-98		4		4.2				Jul.98						Jul.98		4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

				4		4.2												4		4.2

		Aug-98		3.9		4.2				Aug.98						Aug.98		3.9		4.2

				3.9		4.2												3.9		4.2

				3.8		4.2												3.8		4.2

				3.7		4.2												3.7		4.2

		Sep-98		3.7		4.2				Sep.98						Sep.98		3.7		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

				3.6		4.2												3.6		4.2

		Oct-98		3.5		4.2				Oct.98						Oct.98		3.5		4.2

				3.5		4.2												3.5		4.2

				3.4		4.2												3.4		4.2

				3.4		4.2												3.4		4.2

		Nov-98		3.4		4.2				Nov.98						Nov.98		3.4		4.2

				3.5		4.2												3.5		4.2

				3.5		4.2												3.5		4.2

				3.6		4.2												3.6		4.2

		Dec-98		3.6		4.2				Dec.98						Dec.98		3.6		4.2

				3.6		4.2												3.6		4.2

				3.9		4.2												3.9		4.2

				4		4.2												4		4.2

		Jan-99		4.4		4.2				Jan.99						Jan.99		4.4		4.2

				4.2		4.2												4.2		4.2

				4.3		4.2												4.3		4.2

				4.5		4.2												4.5		4.2

		Feb-99		4.8		4.2				Feb.99						Feb.99		4.8		4.2

				5		4.2												5		4.2

				5.2		4.2												5.2		4.2

				5.5		4.2												5.5		4.2

		Mar-99		6		4.2				Mar.99						Mar.99		6		4.2

				6.3		4.2												6.3		4.2

				6.5		4.2												6.5		4.2

				6.6		4.2												6.6		4.2

		Apr-99		7.2		4.2				Apr.99						Apr.99		7.2		4.2

				7.3		4.2												7.3		4.2

				7.6		4.2												7.6		4.2

				7.3		4.2												7.3		4.2

		May-99		6.1		4.2				May.99						May.99		6.1		4.2

				5.7		4.2												5.7		4.2

				5.4		4.2												5.4		4.2

				5		4.2												5		4.2

		Jun-99		4.7		4.2				Jun.99						Jun.99		4.7		4.2

				4.5		4.2												4.5		4.2

				4.5		4.2												4.5		4.2
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