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ABSTRACT

In this thesis, appropriate statistical methods are developed to describe the magnitude
and‘ distribution of fish catch weights in aquatic systems using species caught, season
of the year, and type of fishing gear as determinants. The clustering patterns of the
various species can thus be identified and interpreted. These statistical methods are

not new, but do not appear to have been used for analyzing fish catch data.

There are two parts in this study. The first part uses a conventional statistical model
for forecasting the quantity of fish catch in the Songkhla Lake Basin, Thailand. The
second part applies to new methods to fish assemblage distributions and their catch

patterns, with the objective clustering the fish species.

In the first part data comprise total monthly (t) fish catch (y;) in tonnes from January
1977 to December 2006. An observation-driven model for log-transformed catches
In(y;) contains seasonal effects and lagged terms for the preceding two months,
obtaining an r-squared of 51% with both the seasonal and lagged coefficients
statistically significant. Although the catch decreased substantially in later years, no
long-term trend was evident. This model can be used for short-term and possibly

medium-term fish catch forecasting.

vi




In the second part, monthly catch weights in Songkhla Lake were recorded over the
period January 2003 to December 2006 for each of 127 species: 53 marine vertebrates;
30 estuarine vertebrates; 21 freshwater vertebrates; four estuarine invertebrates; 18
marine invertebrates and one freshwater invertebrate. In the final model, catch
weights were aggregated by species and the combination of bi-monthly season of year
and catching gear (set bag net, trap, or gill net) and log-transformed to remove
skewness. A regression model containing three species-season/gear interaction
components was then used to fit these outcomes, giving an r-squared value of 92%.
The first component contained most species of estuarine and marine vertebrates as
well as some invertebrates. The second component mainly contained freshwater fish
and some marine invertebrates. The third component focused on the seasonal
fluctuation in catch weight. Two distinctive fish community clusters were found. The
dominant cluster contained all marine and estuarine vertebrate species, ten species of
marine invertebrates and one estuarine invertebrate. The second cluster included all

species of freshwater vertebrates and 11 species of estuarine and marine invertebrates.

Such models can benefit understanding of fish community structure clustering and
provide practical information for lake fisheries management. Our findings indicate
increasing trends in catches of freshwater fish, while marine invertebrates decreased,
possibly signaling that lake fisheries resources need to be regulated. Restricting the
number and placement of set bag nets will increase the stocks of all estuarine and
marine fish, the blue swimmer crab, acetes, the cross-marked swimming crab, serrated
swimming crab, squid, cuttlefish and octopus. Similarly, restricting gill nets should
increase stocks of all freshwater fish, and restricting traps should increase stocks of

giant freshwater prawn and all estuarine and marine shrimps.
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