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The authors made a Quaternary geological study in southern Thailand and suggested that
the N-S trending basin, located between longitudes 100° 16’ and 100° 30' E and extending
from the coast east of Nakhon Si Thamarat to the Thai-Malaysian border, is a graben. The hill
range and the neighbouring small basins, east of the graben, are parts of a horst. This graben and
horst structure may be a southern extension of a geological structure formed by block faulting
which trapped some oil and natural gas deposits under the Gulf of Thailand. The graben portion
was covered by thick Quaternary sediments, over 200 m in Hat Yai, while the horst portion shows
rather thin cover of young sediments over base rocks of granite and possibly Late Palaeozoic and
Mesozoic sequences.

The old sand bars/beach ridges in the southeastern coast area of the present Songkhla
Lagoon are thought to be formed by longshore cumrent and wave~ This area was exposed to open
sea and the large sand spit closing the Lagoon today was, then, less developed allowing the
development of sand bars and beach ridges through long-shore cumrent and wave. Study of
airphotographs of the large sand spit shows that many sand bars/beach ridges were repeatedly
formed and destroyed. The observation of the present beach (1966-1982) also shows frequent
changes of beach and sand bars by longshore current and wave. Several maps of 17-19 centuries
clearly show evidence of large openings between the lagocn and the open sea. It is possible that
Songkhla Lagoon was formed through enclosing a part of the Gulf of Thailand by the development
of sand bars/beach ridges by longshore current and wave, geologically not very long ago.

The Geological Research Project of Prince of Songkhla University, started Quaternary
geological study in southern Thailand since the very beginning of its work in 1976. However, only
a sporadical study was made from time to time when ever possible. In March 1982 the Project
had a joint field work with the Quaternary Geology Unit of the Geological Survey Division,
Department of Mineral Resources, for 13 days. A supplementary field study was made in Qctober
of the same year. This paper was prepared on the basis of the preliminary reports and noted made

after the field works menticned above (Wongsomsak, 1982; Kaewyana and Kruse, 1981), and the
data collected throughout the Project.
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389 Environmental Impact and Risk Assessment for the Upper Songkhla Lagoon
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AMAN Environmental Impact, Risk Assessment, Upper Songkhla Lagoon
spldssiAuamay

The authors studied examined impacted and vile assessment upper Songkhla lagoon and
found that : regarding the origin of the lagoon, its formation could have occurred at least 5,000 years
in the phases of Older Peron Transgression and Younger Peron Transgression. The aquatic
ecosystem of the upper Songkhla Lagoon includes Thale Noi, is a freshwater swamp epproximately
ecosystem was studied during April 1996 - September 1996, and March 1997. The measurement of
physico-chemical parameters, the study of macrozoobenthos and macrophyte communities were
carried out in twelve sampling sites. The results indicated for example, the significant differences
between Thale Luang and Thale Noi as a lagoonal and lake systerr_l,_ respectively.

Thale Luang can be ecclogically characterised by a saprobic stage evaluation based on WCI
using factor analysis, showing different level of higher saprobic stage in the eastern than westem
part. Regression analyses have shown that pH, transparency, phosphorus, dissolved oxygen ,
especially BOD play important role for the ecological state of lagoonal water. The relations clearly
illustrate that light is the most importance limiting factor, followed by permanent of water
circulation and nutrients. It was shown using cluster analysis that the similarities in the chemical
composition of water samples can be clearly classified according to seasonal pattemns and
differences between the eastern and westermn part of the lagoon. Therefore, Thale Luang is then
considered to be a slow spiral transport from the north to the south. The overall results show high
dynamics in the whole ecosystemn. Several lagoonal factors, such as mean depth, detention time,
basin shape, and sedimentation rate play in addition important roles.

On the other hand, the ecological characterics of Thale Noi was evaluated by the trophic
state index. The TSI was then developed based on factor analysis, and indicated seasonal patterns
of less to high eutrophication in the wet to dry season, respectively. The regression analysis

illustrate that the phosphorus is the overall limiting factor, which orginated mainly from the
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domestic and agricultural uses around the area. Seasonal pattem play a significant role in the
ecological state of water. For long term monitoring, phosphorus is strongly recommend as the key-
parameter.

Bicindication using macrozoobenthos and macrophyte is discussed in biogeographical
aspects was performned. Their occurence and distribution were analysed stastistically in order to
compare with the statistical interpretation based on physico-chemical data. The sampling sites
were classified into three groups -- eastern, middle and westem parts of the lagoon -- according to
the cluster, coincidence, and factor analyses. This classification is based on a number of
environmental factors related with family richness, including: biotope, season water movement,
discharges from the aquaculture, agriculture, and towns around the basin. Hydrological parameters
showed direct impact on lagoonal macrozoobenthos dwellings, while seasonal variations were seen
less prominent. Nevertheless, the Chi-square tests found out some randomly distributed families of
macrozoobenthos, reflecting that the lagoon is not a so effective bioindicator as the rivers and lake,
due to the high dynamics in the lagoon per ss. On the other hand, macrophyte becomes an
effective bioindicator and is recommened for further monitering in Ee lagoon. Based on the cluster
analysis, the results showed significant differences among the sampling sites from poor to rich
communities, which is in concurence with the arial photos. All sampling sites were classified with
the aid of the ccincidence analysis into four groups: the eastern part of lagoon, the canal
connecting Thale Noi and 'Iiljla__lg ’__I:.B_*az_l&g, Thale Noi, and the westemn part of lagoon. The factor
analysis indicated that the local pollution areas in the lagoon results from the ocourence of some
macrophytes, especially Potamogeton melaianus near Lampam canal. Chi-square testing showed
the association of macrophyte within the whole communities where no random species found. The
habitat, both vertical and horizontal environmental variables, and sediments play more important
roles in macrophyte distribution than the seasonal pattern.

The results of residual analysis indicated no significant pesticide residues found in both
water and sediment samples based on the dynamioc relation (RD). Both Both ecosystems depend on the

erosion and transportat:on of sed1men‘rs rather than the accumulatlon process { RD > 3.7). In Thale

p—— o

Nei, the poss1ble accumnulative process may have come from the macrophytes whereas in Thale

Luang from the estuary or wind. However, it cannot be concluded as the representative of the
_‘_*—M

whole ecosystem.
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The Songkhla Lagoon can be classified into five main risk areas: 1) the connection of Thale
Noi and Thale Luaeng, 2) the western part of lagoon, 3) the eastern part of lagoon, 4) the lower
part of the lagoon and, 5) the exchange point between lagoonal and sea water. Further research in

the field of limnology together with eco-toxicology should be done to fulfil risk assessment

programme in the region.

Lfalm New and Rare Rotifera from Thale Noi Lake, Pattalang Province, Thailand, with a
Note on the Taxonomy of Cephalodella
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ATNAN Rotifera, Thale-Noi Lake, Pattalang Province
qltlasiAuanyd

The authors examined rotifer fauna present in Thale-Noi lake, Pattalang Province, Thailand
on the 16™ September 1995. A total of 106 species, the majority of which belong to the genera
Lecane (31%), Lepadella {13%) and Brachionus (9%) are recorded. Cephalodella songkhlaensis
nsp. and Trichocerca siamensis n.sp. are described, Lecane calcaria Harring & Myers is
redescribed. An additional fourteen rotifer species are recorded for the first time from Thailand.
The genera Metadiaschiza Fadeew and paracephalodella Berzine are synonymized with
Cephatodella Bory de St. Vincent.

s Freshwater Zooplankton (Rotifera, Cladocera and Copepoda) form Thale Noi,
Southern Thailand

dszumauw 9
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AVAN Freshwater Zooplankton, Thale Noi

Tmﬂﬁnhmnﬂmhmﬁnamﬁmﬁ&niw:fwmmmm



e

squssiananag |

The author studied of freshwater zooplankton (Rotifera, Cladocera and Copepoda) from
nine localities in Thale-Noi, South Thailand. A total of 126 species were identified including
106 species of rotifers, 17 species of cladocerans and 3 species of copepods. Of the 126 taxa

idenlified, 20 species of the rotifers, 7 species of the cladocerans and 2 species of the copepods,

are new to Thailand.
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The authors examined and analyzed acquatic organisms_,__in Songkhla Lake in order to
consider thoroughly the suitability and-paossibility of the establishment of an aquarium at Lamn-
Pam, Pattalung province, in term of biotic and abotic components has been carried out. Data
was collected from various sources including National Institute of Coastal Aquaculture (NIDA),
lirigation Regional office 12 at Pattalung, the fishery office at the Pattalung govermnmental office
and libraries and an in situ observation at Lam-Pam.

With an area of 1040 km’, 20 km. Wide East-West, 756 km. Long North-South, the lake
iz divided into 3 portions. The lower part covers an area of about 223 km®  with rather salty
water. This is because it opens to the Gulf of Thailand at Songkhla municipality. The middle part,
ar Thale-Laung, covers an area of 786 km’ with estuarine water in some part at dry season. The
Thale Noi was at the uppermost with an area of about 30 km’. Excess watsr from Thale Noi will
flow via a klong to Thale-Laung then to the lower port and out to the sea at the mouth of the
lagoon. The rain falls heavily during October to December with maximum, on November, averaged
600 rhmjmonﬂl. February is the month of mininal rain recorded-40 mm./month. Each year about
1800 million cubic meters of water are discharged into the reservoir while its storage capacity is
about 1600 million cubic meter. The water with silt flows into the Gulif twice a year during the

rainy season and April to August, and there is net influx with a lower amount of the silt entering
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into the lake during the rest of the year. Salinity was 0 ppt in Thale Noi, 0-8 ppt in Thale
Laung, 16-28 ppt in the lagoon and its intrusion into the middle part has been a topic of
discussion. Other abiotic parameters include water temperature of 25-32 %, transparency at 0.4-0.7
m, and at a smaller depth in the rainy season, pH of 6-8, a depth of 1.5-2.56 m, tidal level apparently
seen at the lower part of 0.5 m., bottom scil mostly with fine clay at the middle part and sandy clay
at the lower part. At Lam-Pam the abictic compoments were the same as those of the middle
part of the lake.

The biotic factors included primary production, zooplankton, benthos, bacteria and nekton.
The fishery production of the lake computed from planktonic base was 1605 tonfyr. There was a
certain number of zooplankton and benthos, a rather high number of heterotrophic bacteria in The
lower basin. There were 134 fish species excluding some recently extinct species. It included 37
freshwater and 97 estusrine-marine fishes or 22 species of herbivores and 112 camivores. There
were 6 species of shrimp with highest percentage of the metapeneids, crabs, squids and others.

A lot of changes occurred in the lake Songkhla basin during the last 2 decades which
inevitably leaded to a massive ecological change in the lake. The number of peopls in 9 amphose
around the lake has been in increasing rapidly into about half a million. Into the lake, factories
and people in Hat Yai and Songkhla have discharged each day a huge quantity of pollutants.
There were also chemical wastes from agriculture in the rural area around the lake. Invasion and
destruction of mangroves and forests of the watershed area, the establishment of imrigation dams,
agricutural water pumping stations, overfishing and illegal fisheries, were also factors involved with
lead to the ecological change in the lake and consequently decreasing the fishery production.
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The Study on the innovation adoption of rice cropping technology in imigated and non-
imigated areas based on their bio-physical and socio-14) and Tambol Pa Payom (Village 4). Kuan
Khanun District, Province of observation, monitoring some farmer activities by using the rapid rural
appraisal technique (RRA) and thereafter, interviewed 72 farmer households. Variables in each
factor was analysed for their degree of correlation by using statietical package program (SPSS).

The results showed that factor which was most important to the innovation adoption of
farmers was attributable to the wonership of land associated with effective use of imgation water.
It was also found that in both Tambol changed in rice cropping technique alone did not
significantly increase labor productivity. Hence. Majority of the farmers posessed labor productivity
lower than their subsistance level. Opportunity of increasing labor productivity could be done by
developing better use of water system together with diversified faming, developing other altermnative
cropping systems with better income in association with group dynamic establishment and access
to credit loan. It was further found that important methods of extension of the innovation adoption
among those farmers whose land and sociceconomic conditions were less potential, would be
effectively done by means of personal and group contact. On the other hand, mass media was an
important mean of disseminating innovation adoption by the better off farmers with the help of

Tambol extension workers.
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The paper try to identify the inter-relations between rural transformation and industrial
development in Southem Thailand through the results of a rural survey conducted in different
agrarian systems. Intensification and-or diversification of the agraian systems, and sectoral mobility
and migration of the rural workforce are the main forms of adaptation of agricultural families to the
transformation of the local and regional labor markets. The still-strong capacity of agriculture to
retain an important share of the lecal labor force appears to be an important constraint to the

present process of industrialization in the Southem Region.
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Léd A Study of Costs of Milk Production and Their Responses to Changes in Input
Prices in Phatthalung Province
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AMAN Milk Production, Optimum Farm Size, Profitability, Cost Function, Production
Function

squldsnauanag

The objectives of this study were to study the costs with milk production, to evatuate
optimun farm size that gave maximum profitability and to observe Changes in farming practices in
response to changes in some significant input prices.

Dary fammers in  Phatthalung Province were categonzed into two grou, those who were
members of the Bank of Agricultural and Agroutura Co-Operative (BAAO, and those who were
indepnedent famers. A simple sampling was used to presonal interviews,

The analysis of the data involved percentage, frequency and functional anaysis. Cost and
production functions were estimated using the ordinary least square regression.

It was found that most important socio-economic characteristics of the two groups of daity
farmers were not significantly diﬂerenf. Therefore, functional analyses were carried out using pooed

data.
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The study found that the dairy farmers in Phatthalung province had a marginal profit from
producing a kg of mikk. This was because of an inefficient use of inputs and controlled prices of
milk. One way to improve this situation was to increase the use of concentrate feed and to less
inassets. The fammers were suggested to increase their stock of milkabls cows in order to attain the

attain the peint of maximun profitability
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