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KAI DISTRIBUTION IN THE BA RIVER 

1.0 Introduction 

Fresh water mussels (Batissa violacea) commonly known as kai is a very important inland 
aquatic resource found in our major river systems (Fig 4.!(a)). In Vitilevu, Rewa , Ba and 
Sigatoka rivers harbours the major mussel beds and supplies the greater portion of the kai 
consumed in Viti Levu. The distribution ofkai depends mainly on the gradient of the 
lower reaches of the river. Kai is probll.bly one of the very few resources which enjoys 
siltation. Many of our rivers are heavily silted and siltation has helped in increasing the 
mussel beds. The silted river beds has caused several problems and flooding being the 
most damaging one. Therefore it has become necessary to deepen the rivers by dredging, 
to increase flow in the river and to reduce floodings. As part of the flood mitigation 
program, silted rivers are being dredged by the Ministry of Agriculture Fisheries and 
Forests, and this dredging process is associated with several environmental problems. Kai 
is the most important fresh water aquatic resources in terms of production from the river 
and any dredging would mean a destruction of mussel beds and it requires a through 
investigation. 

2.0 Objectives 

This survey was carried out to map the existing kai beds and to estimate the abundance of 
the kai in the Ba river. The kai production from Fisheries Data base was analysed and an 
independent survey was carried out to estimate the kai production from the Ba river. The 
report also discuss the impact of dredging on the kai fishery in the lower reaches of the Ba 
nver. 

3.0 Survey method 

A modified version of the "swept area method" as described by Sparre et al. (1992) was 
used to estimate the biomass ofkai in the lower part of the Ba river as illustrated in fig 
3. I. The dredge used in the sampling is illustrated in fig. 3 .2. The towed dredge in fact
samples kai in an area equivalent to long rectangular quadrat with an area "a" estimated 
as: 

a=W* D 

where W =width of trawl and D =Distance the dredge is towed. 

No dredge is totally efficient therefore the catch weight (Cw), made during the tow of the 
net is less than the actual kai present in the path and the catch that is retained in the net is 
termed as vulnerability, v. The biomass of the kai in the path therefore is Cjv. Thus the 
total biomass in the area is ; 

B = Cjv * (A/a) 



where Cw= mean catch weight per tow, v =the vulnerability of kai, A= the total area 
occupied by stock, and a= the area covered by standard dredge. The vulnerability 
coefficient can be estimated by searching the path of a standard a dredge. 

Fig 3.1 Schematic presentation of the swept area method. 

Fig 3.2 The dredge used to sample kai in the Ba river 



Several fishers were employed for a week to catch kai in the area that will be affected by 
dredging. These areas were selected at random and each diver was allowed 3 hours, the 
usual time a kai fisherwomen spends in water to catch kai and their catch recorded. 

A visual census of the lower Ba river was carried out and all fishers catching kai was 
recorded for the week and wherever possible their catches were also recorded. 

4.0 Results 

4.1 Distribution 

The major kai producing rivers in Viti Levu are shown in Fig 4.l(a). Most of the kai 
comes from the three major rivers namely, Rewa, Ba and Sigatoka. 

Sigatoka River 

Fig 4.l(a) Rivers within Viti Levu where kai is found in appreciable amount. 

The Ba river has an extensive area of kai beds which stretches for several kilometres and 
only kai bed down stream of the Ba bridge is included in this report. The lower limit of the 
kai bed was established using both professional kai collectors and as well as the dredge 
(Raj, 1982). The area washed yellow in fig 4.2 shows the distribution of the kai bed in the 
lower reaches of the Ba river. The fishers claimed that the kai bed moved upstream by 
over 100 metres after the cyclone Kina. Several dredging trials were carried out in this 
area which was claimed to be present before cyclone Kina. The kai bed covers over 80%



of the area between the lower limit and the Ba bridge. Raj (1982) also found that about 
80% of the Rewa river where kai occurs is inhabited by the species. 
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Fig. 4.2 The histogram ofkai caught in lower Ba delta, using two different sampling 
techniques. 

4.2 Length structure 

The mean and mode for both fishing methods are 37 mm and 36 mm respectively. Even 
though; the both methods are selective towards larger animals, as divers tends to discard 
smaller ones and mesh size of the trawl is the limiting factor for the size considerable 
number of small ones were captured by both methods. 

4.3 Biomass

The kai density was computed from the dredge as 340 g per m2• Raj estimated kai 
density as 85 g to 800g in the Rewa river but the river bed coverage as 80% and the Ba 
river estimates falls with in the estimates got for the Rewa river. The biomass was 
estimated using the equation 3.1.2. The biomass (standing crop) ofkai in the lower Ba 
river, (area as shown in fig 4.2)_ is estimated to be 350 tons. 

4.4 Kai Fishery iu the lower Ba River.

It is also estimated (this survey) that the over 130 tons of kai is harvested from these kai 
bed areas and over I 00 tons were sold mostly at the Lautoka market and road side stalls at 
the Nailaga Village. Only a small portion of the kai from this area is sold in the Ba market. 
At least 30 tons are consumed by the fishing right owners themselves and other casual kai 
collectors (Indians) usually termed as subsistence utilisation. 
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According to the Fisheries Division records, over 100 tons ofkai is sold in the Ba market 
annually, although in 1992 over 160 tons ofkai was sold in the Ba market, as stated only a 
small portion of this comes from this area. The kai production was low to 88 tons in 1993 
and this was due to the prolonged rainy weather following cyclone Kina causing regular 
floodings and this was evident in the kai production all over the country (table 4.1). 

It must be noted that a large portion of the kai sold at Lautoka market comes from the Ba 
river and at times kai from Ba river is sold in the Nadi market. 

The kai caught from the lower Ba river (ie the area covered in the report) is valued at over 
$84,000 annually at the selling rate ofkai at Ba market. "

Table 4.1 The kai production in the central and Western Division for the years 1992 and 
1993 

Wt(t) 

Nausori 230.7 

Roadside(W) 269.89 

Navua 72.38 

Tailevu 48.1 

Suva 266.03 

Nie 21.51. 

Lautoka 252.43 

Sigatoka 129.4 

Nadi 159.2 

Rakiraki 51.47 

Ba 163.93 

Tavua 89.79 

Roadside(W) 48.99 

1992 

Price 

0.65 

0 78 

0.66 

0.53 

0.81 

0.69. 

Value Wt(t) 

$149955 130.78 

$210514 212.64 

$47771 Nil 

$25493 Nil 
$215484 122.23 

$14842 6.18 

Western Division 

0.44 $111069 193.78 

0.4 $51760 40.06 

0.41 $65272 58.44 

0.38 $19558 12.91 

0.4 $65572 87.96 

0.46 $41303 15.9 

0.43 $21065 11.28 

1993 

Price Value 

0.5 $65390 

0.5 $106320 

Nil Nil 

Nil Nil 

0.53 $64782 

0.53 $3275 

0.52 100766 

0.51 20431 

0.51 29804 

Nil 

0.51 44860 

0.5 $7950 

0.42 $4737 
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Fig 4.1 Kai production in Central and Western Division with production from Ba 
market. 

4.5 The importance of the Kai fishery 

Kai is one of the very few fisheries that is controlled by the women and also requires the 
least capital investment. Since the animals will stay alive for over two weeks with minimal 
care, kai is sold alive, thus eliminating any processing. The fishing right owners collect kai 
on every day of the week except on Sundays. Eevery fisher spends up to 5 hours a day for 5
to 6 days a week catching kai. The Indian people usually catch kai on Saturdays and 
Sundays. 

5.0 Effects of dredging on the Kai beds 

The dredging operation will have a direct effect on the kai beds, and any kai within the 
dredged path will be pumped on shore, therefore a total loss of the resources. Not only kai for 
that matter any sessile animal residing in the area dredged will be lost. Furthermore some of 
the dredged areas will be no longer suitable for kai rehabilitation but most of these dredged 
areas will be rehabilitated within one to 3 years depending on the siltation rate. 

The deepening of the river would mean inland movement of the salt wedge, and since the 
salinity in the river governs the lower limit of the (Raj, 1982) the lower limit of the kai will 
also move upstream. 

The dredged area becomes deeper and should it become inhabited by kai , it will no longer be 
available to the fishers since it would not be possible for most of the divers to collect kai from 
theses depths thus , this will allow the kai to grow to much larger size and a core of large 
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brood stock available in the deeper areas which would be very useful in maintain the 
populations in an heavily fished fishery like kai. 

6.0 Recommendations 

1. Two fisherwomen should be employed once in three months for a day and their
catches recorded. This will give an estimate of catch per unit effort. Should there be
any effect from dredging the catch per unit effort will change.

2. Length frequency data should be collected from theses sa111ples (may require a sub
sample). This will also give an indication on the ifthere is any changes occurring in
the population.

3. The dredging trials should be done at least once a year. If possible six monthly would
be better, but this should only be done once the kai areas are disturbed.
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