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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.

Key words : Noctiluca red tide, the Inner Gulf of Thailand



a15U%y
uni
1. Ui
2. 52 0eUdnaLiuN15IdY
2.1 MsAnwiluniaauu
2.2 msfnyluvioaujuans
3. NAN15IVE
3.1 nan1sAnEluNIAEUILY
3.1.1 wnasinoufivifuamnvenindeua
3.1.2 nsildsunlasdadudsnadesluuinadianm
3.1.3 aAUsIgan1sAnw luAIAEUIY
3.1.4 ayUnan1sAnwlunipauiy
3.2 HamsAnwluiosUJuRnIs
1

2
=b

fad)
b
N

un

ayunansfnuntuvieslfuinnis

)]
D

4. ayunan1sfinwilaseans

5. UITUIUNTU

6. NAKNUIN
Effect of salinity on vertical migration of green
Noctiluca under laboratory conditions. Coastal

Marine Science. 35(1):70-72

PN

11
19
19
19
21
45
a7
51
51
54
61
66
66
67
70



LY

@sueusy

vy

U

JUT 1 anilinudiegneusnnensfiarfeet ey Jaminvays

CaN

d' = ] v 1 a =2 v & Y [ =
E‘U‘VI 2 amumumamwmmmﬂﬂaawwmgumLmammw PWAIUNYIYT

D

a

JUN 3 wuudnaestutluvieviewedieiaude
JUN 4 nsangdniedsniani
JUT 5 M3AN8UINNNUE9YRYe

Ui 6 Noctiluca scintillans

CaN

U7 7 Rhodomonas sp.

Ca

U7l 8 Metadinophysis sinensis

CaN

U7l 9 Alexandrium tamiyavanichi

CaN

| 10 Psuedonitzschia spp.

€al
c
=)

11 ﬂﬁ?ﬂﬁﬂﬁﬂéi%%’hﬂﬂ’)’mLﬁﬂ(ﬂi’]wLﬁﬂ)LLﬁ%ﬂ’J’]ﬂJ%UWLLﬂU%@Q Noctiluca

€aN
[l
=b

(NFINLIS) NSEAUANUEAN 0.5 5uaz 10 LWAT USRI TLeaNYa9
s nenaulu

12 ANUAURUSTEINAMUAN(NIINEU)LAL AUM ULV Noctiluca

Call
c
=)

(N51W9) NSLAUAIUEAN 0.5 5a% 10 LUAST USHIUEIN TUANYD

s inenaulu

(% L3

13 nszuatlusniveniilumoungadneuleuna ysuusenusn,

Call
c
=)

AnnadIum)

14 ANUAURUSTLINAMULAN(NTINLEY) kasAMUMUILLUYDY Noctiluca

CaN
.
=)

e

13
13
15
15
20
22
22
25

26

27

28

(N519L319) AsEAUAMUEN 0.5 5haz 10 was USHtlnsiueanvasainenauly

15 ﬂﬁ?NﬁNﬁUéﬁ%%’j’Nﬂ’J’]ﬂJLﬁﬂ(ﬂi?WLgu) WaZAUNUILUUYBY Noctiluca

€aN
[l
=0

29

(N5L39) AsEAUAMUEN 0.5 5haz 10 was USHuilwziueanvesalnamnauly

16 AMUAURUSTLINAMUANNTINLEU) BasAMUNUILUUYDY Noctiluca

€al
.
=b

31

(N3 1YiQ) Aszsumnudn 0.5 5hag 10 wns Uiy Tussnvesenilnenouly

17 ANUAUNUSTENINANULAN(NIINLEL) wazAMUMUILULYBY Ceratium

CaN
c
=b

33

(N59L319) AseAUAMUEN 0.5 Suaz 10 was USHtlwsiueanvesalnenauly

18 ANUAINUSTENINRAMTI(NTINEL) WagAUMUILLLYY Noctiluca

Call
.
=)

34

(N5L39) AsEAUAMUEN 0.5 5uaz 10 was USilwziusanvesalinenauly

19 AnudNTuSTEnIeam(nTIWLEY) wagauvILILYeY Ceratium

=)}
.
Y}

35

(N519L319) ASEAUAMUEN 0.5 5uaz 10 wns USHElnsiueanvasainenauly



JUT 20 Anuduiussenineeandiauasangdi(neId) wagANUUILUILYEY

Noctiluca (NS1MLN9) NTLAUANEN 0.5 5uag 10 AT USHUEwE U

Y9 nesnaulu

JUN 21 anuduiussenineendiauasangdi(n s duuar AU nuIkiuyes

Ceratium (A1) NSEAUAINNEAN 0.5 5uay 10 LA USHIElanyIuean

v lngneuly
U7 22 Auduiudsesing pH(nT AL wagarmmuILLYes Noctiluca
(N319uvia) Tiszsuaudn 0.5 Suaz 10 wes UnailmsTusanves
anlnemauly
U7 23 Auduiudseing pH(T L) wazaumuLiuYes Ceratium
(N319uva) TiszuauEn 0.5 Suaz 10 was UsnailwmsTusanves
anlnemauly
gﬂ'ﬁ 24 ANUFNTUSTENING NH, (N519060) wagmurukuueeas Noctiluca
(N319uva) AiszuauEn 0.5 Suaz 10 was vsnailmsTusanves
anlnemeauly
g'dﬁ' 25 AMUFUNUSTENING NH, (N517LE) haganunuwiuued Ceratium
(N19uvta) fiszauanudn 0.5 Suaz 10 was UsnailmeTusonues
anlnemeuly
U7 26 Auduiudseing NO, (n9wléw) wagAamuLALYes Noctiluca
(N19uva) fiszauanudn 0.5 Suaz 10 was vsnailmeTusonues
anlnemneuly
U7 27 awdiifussening NO, (n51Ldu) wagaamunuLLYes Ceratium
(N319uva) fiszsuanudn 0.5 Suay 10 was UshaimeTusonues
e lnenouly
SUT 28 Amudiusseing PO, (nidu) uazmImULALYes Noctiluca
(N319uva) fiszauanudn 0.5 Suaz 10 was UsnailmeTusonues
e lnenouluy

SUN 29 ANUEURUTTEIING PO, (NT9LEL) tavAmuuuIwLuuee Ceratium

Y

o

(ML) NSEAUANNEN 0.5 5hay 10 LA USHIURnE TUBanNUaY
s nenaulu
JUN 30 ANudNTUSTENnINe SO, (NS IMAY) LarAUMUILILYeY Noctiluca

(NS INWNDNTLAUAINUAN 0.5 5wa% 10 AT USRI uaanva9

s nenaulu

36

37

38

39

40

41

42

43

a4

45

46



U7 31 Audiudseing SO, (NS1MLEL) uazANLMIULILYEY Ceratium
(N3 Wuvie) Aszdumndn 0.5 5uag 10 wRs Vinakkng fusenues
817lnemauly

st 32 mslvadeuresnszuai i lugnlnumeuly

(Buranapratheprat and Yanagi, 2003)

'
a

U7 33 maliulaves Noctiluca Mszdueanfs 10 15 20 28 way 40 psu

U9 34 n1snszangluseuiuves N scintillans TugnmuaulasuLAISIITUYR

Ul 35 gaumgilusiagseAuauanvesie auYaiantuseuiy

CaN

CaN

'
a

U7 36 manszaeluseutuves Rhodomonas splutpmaassitldiunassssund

5U#l 37 Rhodomonas sp. lugeens (food vacuole) meluiwadass
N. scintillans

sU7l 38 nmsnszaneluseuiuves AL saintillans TugemaassfiinsUdosivad
Rhodomonas sp. it wewielagldSunasssumi

U7 39 manszagluseuiues N scintillans Tuyarmue
(laisl Rhodomonas sp.) ﬁiﬁ%mmﬂﬂamﬁmﬂﬁﬂ’ami

sU# 40 msnszaneluseuiuves Rhodomonas splutameaes
SlevdeswadasiiiniuaglSuuasnuaealniilutiosjifins

U7 41 msnszagluseutures N. scintillans Tugemaassil

Rhodomonas sp.sazlasuuasannmasalniinluieslfininig

=

U7l 42 euduiudszminedfan N scintillans uazivile Rhodomonas sp.
fireseiuandn

U7l 43 mswAsuudasUnaueadmsueues red Noctiluca
LA TR

U7l 44 (A) maiulames Noctiluca Tlalliong Bmsidulaves
Noctiluca W Chattonella \ue1mns

SU# 45 Amnumunuiuves Pedinomonas flendnelulwad Noctiluca 7
gamgdl 27°C luyansmmaesitlslfemns

U7 46 msduiuguuuerdewnelu green Noctiluca il Chattonella 7i 27°C

'
=

JUT 47 Sewazasumad Noctiluca Mfinsauiuguuuondomed 27°C (A)

Tugnnsneaesilallies (8) luyanisnaaesfilii Chattonella \uemns

47

49

54

54

55

56

56

57

57

58

60

61

62

63



A5URYAITN
AT
a5a7 1 dwmlafitaresanidineuinusiinesreuluilne fusenves
snlvenouly
597 2 Fwmdafitaesaniieuinasniveneuluilme funnves

a1 menauly

a

A15797 3 Uasuannuusnatlnsiusantazasiunnvasaninenaulu

'
a o

a H a aa 9 i
A15199 4 dnldsudnnuusnuilngTusenuasasTunnueseilnenauly

A15199 5 Yndasudnnuusnailangiusanveseninenauly

ee

A3 6 VUL Noctiluca Tuvianwedeiau NiTuLnAuALLANAIeTUY

a

M15°9% 7 wawdnlasaulu N. scintillans wae P. noctilucae NfNasERURMNYI

Y

e

19
21
23
52
64



