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Abstract

The study of ccosystem dynamics of Thale Sap Songkhla was carried out from August
1991 to November 1993. Seven stations were established in the total lake area of 176 km<.
The study topics were water quality, nutrient fluxes, primary preductivity (chlorophyll
concentration and photosynthetic rate), seasonal variation of phytoplankton and zooplankton,
distribution and seasonal variation of seagrasses, distribution of benthic fauna, fish and shellfish
populations, fish production and aquaculture, properties and variation of nutrients in sediments,
and accumulation of organic matter and heavy metals. In addition to the study within Thale Sap
Songkhla, the ecosystem and socio-economic development activities surrounding the lake were
iinvestigated.

Seasonal variation patterns of temperature, salinity and pH were evident., Their levels
were low in the wet season and high in the dry season. The seasonal variation pattern of
dissolved oxygen exhibited the opposite trend. Seasonal variationsof concentrations of nutrents
such as nitrogen (nitrate, nitrite, ammonium and total nitrogen), phosphorus {phosphate and total
phosphorus) and silicate were not clearly evident. However, their concentrations tended to be
high in the wet season and low in the dry season.  Salinity increased as proximity to the sea
increased.  Furthermore, salinity of the surface water did not differ from that of lower layer
water, i.e. water in the lake was well mixed.

The present study revealed that fluxes of salts and nutrients were from Thale Luang to
Thale Sap Songkhla and from Thale Sap Songkhla to open sea. Season was the important factor
governing changes of water quality and biota. In the wet season (northeast monsoon),
temperature, salinity and pH decreased, while dissolved oxygen, nitragenous and phosphorus
nutrients, ohytoplankton, zooplankton and fish populations tended to increase. Cyanophyta,
Chiorophyta, tintinnid protozoans, rotifers and phytoplanktivorous fish (e.g. Mugilidael were
dominant in this season. Seagrasses and benthic fauna were abundant in the middle (June-
August) and post (October! southwest monsoon, respectively,

The highest chlurophyll concentration, moie than 30 pg -1, occurred during northeast
monsoon {December] when there was heavy rain. 1t decressed in other seasons, with

occasionally less than 10 pg 1. The average light-saturated rate of gross photosynthesis
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ranged from 23.33 to 6760 mgOy Chl. a ma! hrl.  This range was the same as that found in
Tokyo Bay. The average primary productivity was 4.24 gO» m2 day‘1- The minimum was
1.05 g0y mZ day! (Nov 1993) and the maximum was 7.52 g0y m2 c:lay"1 {July 1983). The
net productivity was 1.92 gO5 m< day! (072 gC mZ dayl),

The diversity of biota obtained in Thale Sap Songkhla is as follows :
Phytoplankton - 97 genera belonging to 6 divisions were identified. They were Cyanophyta
{12 genera), Chlorophyta (21 genera), Euglenophyta (3 genera), Bacillariophyta {44 genera),
Chrysophyta (3 genera) and Pyrrhophyta (14 general.
Zooplankton - Twelve phyla were identified: Protozoa, Coelenterata, Ctenophora, Rotifera,
Chaetognatha, Bryozoa, Nematcda, Annelida, Arthropoda, Moillusca, Echinodermata and Chordata.
Protozoa and Rotifera were more diverse than other groups.
Seagrasses - Three species were Halophila ovalis, Halodule pinifolia and Halophila beccarii.
The biomass of the last two species was similar. They grew almost throughout the vear, with
the highest biomass during the dry season; the biomass of the first species was rather low and
was found only & months of the year . H. ovalis and H. pinifolia grew in an area 1.3 km from
the mouth of Thale Sap Songkhla. H. beccarii grew only at Ban Hua Hat, where the salinity was
lower. in addition, the diatom Cocconeis was often found attached to seagrass leaves.
Benthic fauna - 122 species belonging to 6 phyla were found. Three major groups of
benthic fauna were encountered - Polychaeta: 44 species, Mollusca: 28 species; and Crustacea:
44 species. The predominant polychaetes were Diopatra neapolitana and Heteromastus
filiformis. Apseudes and Amphipoda were the dominant Crustacea, while a dominant mollusc
was not observed. The structure of benthic fauna communitics at each station varied. The
battem floor can be divided into 3 zones.
Fish and shelifish - 111 species in 43 families were identified Ninety-seven fish species, 9
species of marine shrimps, 3 species of crabs and 2 species of mantis shrimps were found. The
predominant fish were Leiognathidae, Clupeidae and Atherinidae, while Metapenaeus ensis was
the dominant shrimp.

Sediment composition was an important factor in the species diversity of seagrasses and

benthic fauna. Organic matter at the mouth of U-Taphao Canal and Phawong Canal was present
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at higher levels than in other areas, followed by the canal between Thale Sap Songkhla and Thale
Luang. The sediment derived from canals around the lake may be reducing the depth of Thale
Sap Songkhia. The major groups of clay particles were kaolin and quartz., low in potential for the
adsorption ot nutrients and toxic substances. The nutrient levels for phytoplankton growth in the
sediment were thus rather fow. This was not significantly different from the results reported 15
years ago. The average levels of Fe, Mn, Cu, Zn and Cr in sediment were also lower than the
environmental standard levels.

An analysis of the ecosystem dynamics of Thale Sap Songkhla suggests that the change
ot salinity caused by rainfall affects the abundance and pattern of the seasonal succession of
biota and abiotic environments in the area. A clear seasonal succession was observed in
phytoplankton, zooplankton and benthic fauna communities. A similar pattern was found in the
periods 1897-1992 and 1992-1993. However, the abundance of those living organisms was
greater in 3991-1992 than in 1992-1993. The ecosystem around Thale Sap Songkhla was
classified into four sub-ecosystems: mangrove, swamp, peatland and arable land, Recently, land
use for active development in aquacuiture, agriculture, industry and community has tended to
increase in those areas. These have resulted in contradictory resource use, because there is no
effective  management planning and no basic information on sustainable resource use.

Eventually, Thale Sap Songkhla will face the impact of these activities.
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