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Abstract

The study on “The mechanism of Noctiluca red tide formation in the eastern and
western part of the Inner Gulf of Thailand” is the three year project which has been carried
out in 2008, 2010 and 2011 to address the hypothesis that the bloom mechanism is
associated with monsoon season, water salinity has influence on bloom mechanism and
temperature is the limiting factor for the distribution of green and red Noctiluca.

The study was divided into two parts the field and laboratory study. Nine and eight
stations which covered the affected red tide area were designed for the field study in the
eastern and the western part of the Inner Gulf, respectively. In the first year (July-October,
2008) and second year (January-July, 2010) of study, the field sampling was carried out twice
a month in the same time at both study sites. Water samples were collected for monitoring
of Noctiluca cell abundance and other parameters such as salinity, temperature, nutrients
and so on. During the southwest monsoon season, Noctiluca red tide was found once at the
western part but could observe much more at the eastern part of the Inner Gulf where the
bloom of Metadinophysis sinensis was also found. In the second year of study, during the
northeast monsoon season, Noctiluca red tides was found once at the western part but not
found at the eastern part of the Inner Gulf. During the southwest monsoon season,
Noctiluca red tide was also found once at the western part but found much more at the
eastern part of the Inner Gulf where Alexandrium tamiyavanichi and Psuedonitzschia spp.
were also found. In the third year of study(July-December, 2011), the field study was carried
out once a week at only the eastern part of the Inner Gulf, 6 Ceratium and 1 Noctiluca red
tides were found. There was no statistically significant relationship between Noctiluca cells
and environmental parameters throughout the three year project which might be caused by
the huge variation of all parameters due to the massive flood in 2011. However, the field
study could be summarized that both two study sites have been affected by the monsoon
system which resulted in the same pattern of salinity changed; the surface layer was low
during the southwest monsoon season (May-October) and rapidly increased during the
northeast monsoon season which caused salinity changed and might control the bloom
mechanism of Noctiluca. The massive flood in 2011 was an evident showed that no
Noctiluca cell has been found in the low salinity of surface water layer but could be found
in the subsurface water and mid depth water layer where is high salinity. Hereafter, the

laboratory studies have been designed to confirm those field study observations.



In the first year of laboratory study, the effect of salinity on vertical migration of
Noctiluca has been conducted in a three layer system with varying salinity of 10, 20 and 31
produced in the black polyethylene tubes of 20 cm in diameter and 1.5 meters long. Most
of Noctiluca cells died within 6 hours after cells added at the surface (10 psu) of the
stratified water column and within 24 hours no living cell could be observed. While cells
added at the bottom of the tube (31 psu) could slowly move up to the upper water layers
(20 and 10 psu) and could distribute uniformly throughout the water column within 24
hours. After 4 days of the experiment, most cells stayed at the surface water and since then
no vertical distribution could be observed.

Another experiment has been conducted in the second year on the effect of prey
Rhodomonas on vertical migration of Noctiluca in the same black polyethylene tubes but
water salinity was 28 psu. throughout the water column. The results showed that Noctiluca
performed the vertical migration during day time at not deeper than 1 meter to graze on
Rhodomonas. The observation in the field and the studies on the vertical migration of
Noctiluca implied that once Noctiluca has suddenly exposed to such a low salinity
condition, due to the rain or river run off, cells at the surface layer suddenly died but cells
at the deeper layer can grow (reproduce and form the high dense) normally. Those cells
can move upward to occupy the surface layer and form the red tide on the other days.

The effect of temperature on growth and sexual reproduction in green Noctiluca has
been conducted in the third year of study, the results showed that green Noctiluca could
not survive at temperature lower than 20 °C while red Noctiluca could not survive at
temperature higher than 27 °C suggesting that temperature is the limiting factor for the
distribution of green and red Noctiluca.

The results of three year studies in the field and laboratory revealed that the red
tide formation of Noctiluca in the Inner Gulf of Thailand was influenced by the monsoon
season which initiated the heavy rain and finally resulted in huge nutrients load and salinity
changes in the Inner Gulf of Thailand. The most important role of water circulation was the
transportation of Noctiluca cells into the area that red tide will be formed and controlled
the changes in salinity pattern together with the population dynamics in the blooming area

of the Inner Gulf.
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