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x1 FRA7UTICEITHAEEREH S RIREEE (1/3)
No. year mon  reported group country impact/economic place ref.
th causative loss No.
organism
1 1976 ~ 3-5 Pyrodiniumsp.  Dinoflagellate Brunei Several ~ hundred Brunei waters 29,
dead fish, demersal 30
and pelagic
2 1981 - Noctiluca Dinoflagellate Thailand ~ Dead fish Tha Chin River 31
mouth, Samut Sakhon
(Z A AR
3 1982 56 * - Thailand ~ Dead fish 2 A BRI 31
4 1983 56 * - Thailand  Dead fish S A BRI 31
5 1983 3-11 Chattonella Raphidophyte Malaysia ~ Shrimp farms Johor Straits 32,
marina suffered heavy 33
losses
6 1985 - Noctiluca Dinoflagellate Thailand  Dead fish Sriracha, Chonburi 31
7 1985 12 Chattonella Raphidophyte Malaysia ~ Shrimp farms Johor Straits 32,
marina suffered heavy 33
losses
8 1986 7 Noctiluca Dinoflagellate Indonesia ~ Mass mortality of Jakarta Bay 34
scintillans demersal fish and
6.0X10? cells/L benthic organisms
9 1989 - Trichodesmium ~ Cyanobacteria ~ Thailand 1,160,000 USD fish % 1 &)+ 16
sp. affected
10 1989 - Mesodinium Ciliate Thailand ~ Dead fish - 31
11 1991  7-8  Trichodesmium  Cyanobacteria ~ Indonesia 1,750,000 USD Lampung Bay 35,
erythraesum shrimps and fishes 36
3.0X108 cells/L dead
12 1991 8 Noctiluca Dinoflagellate ~ Thailand ~ Demersal fishdead %1 70 31
13 1991 19  Noctiluca Dinoflagellate  Thailand ~ Many dead fish Cha (¥ A LR 31
scintillans )
14 1991 6 Noctiluca Dinoflagellate Thailand ~ Many dead fish Prachuap Khiri Khan 31
scintillans (& A WEHERF)
15 191 7 Noctiluca Dinoflagellate Thailand ~ Many dead fish Ban LaemHin (¥ 31
scintillans BALERE)
16 191 7 Noctiluca Dinoflagellate Thailand ~ Many dead fish Yang Phetchaburi (¥ 31
scintillans A VBT
17 1991 8 Noctiluca Dinoflagellate Thailand ~ Many dead fish Angsila to Laem 31
scintillans Chabang (% A ¥k
)
18 1991 8 Noctiluca Dinoflagellate Thailand ~ Many dead fish Sriracha, Koh Si 31
scintillans Chang (%A BALH
)
19 1992 1 Noctiluca Dinoflagellate Thailand ~ Many dead fish Yang Phetchaburi (% 31
scintillans A AT
20 1992 2 Noctiluca Dinoflagellate ~ Thailand ~ Many dead fish Hua Hin (¥ A&t 31
scintillans TEIRF)
21 1992 3 Noctiluca Dinoflagellate Thailand ~ Many dead fish - 31
scintillans
2 1992 3 Noctiluca Dinoflagellate ~ Thailand ~ Many dead fish X A AR 31
scintillans
23 1992 4 Noctiluca Dinoflagellate Thailand ~ Many dead fish Banglamung  Police 31
scintillans (ZABILHIRS)
24 1992 5 Noctiluca Dinoflagellate Thailand ~ Many dead fish Yang Phetchaburi (% 31
scintillans A AR
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x1 FR7UTICEITHREEREH S RIREEE (2/9)
No. year mon  reported group country impact/economic  place ref.
th causative loss No.
organism

25 1999 - Trichodesmium  Cyanobacteria ~ Indonesia Mass mortality of Kep Seribu 35

erythraeum fish

26 1999 - Trichodesmium  Cyanobacteria ~ Indonesia Mass mortality of Papua 35

thiebautii fish

27 2000 @ - Trichodesmium  Cyanobacteria ~ Indonesia Mass mortality of North Sulawesi 35

thiebautii fish
28 2000 10 Noctiluca Dinoflagellate Thailand Dead fish Sriracha and Koh Si 31
scintillans, Chang, Chonburi (%
Ceratiumfurca  Dinoflagellate A BRI

29 2002 2 Prorocentrum Dinoflagellate Philippines ~ USD 120,000 Bolinao, Pangasinan 18
minimum cultivated _ fish
4.7%10° cells/L killed

30 2002 7 Phaeocystis Haptophyte Vietnam Over USD Phan Ri Bay, 2I

globosa 650,000 loss  Southern Vietnam
estimated

31 2002 3 Cochlodinium Dinoflagellate Philippines ~ Fish kill Iligay Bay, Cagayan 37

polykrikoides de Oro

32 2003 - Cochlodinium Dinoflagellate Philippines  Fish kill Balayan Bay, 37

polykrikoides Batangas

33 2004 5 Noctiluca Dinoflagellate Indonesia Mass mortality of Jakarta Bay 23

scintillans, fish
Trichodesmium  Cyanobacteria
erythraeum
34 2004 - Pyrodinium Dinoflagellate Indonesia Mass mortality of Lampung Bay 35
bahamense var. fish
compressum
35 2005 2-3  Cochlodinium Dinoflagellate Philippines ~ Massive fish kill ~ Puerto Princesa, 20,
polykrikoides Palawan 25,
3.2%106 cells/L 37
36 2005 1-6  Cochlodinium Dinoflagellate Malaysia Fish mortalities in ~ Sepanggar Bay, off 19,
polykrikoides cage-cultures Kota Kinabalu, 38
6.0%106 cells/L Sabah
37 2005 All  Cochlodinium Dinoflagellate Malaysia At least 6,000,000 Penang (< L—F:& 39
2006 Year polykrikoides USD loss of A7 v &~ ¥
o caged finfish )
38 2007 3 ook - Thailand Dead fish Krabi (7> &~ 31
)

39 2009 12 - - Singapore Both  cultured EastJohor Strait 40,
and wild fish 41
killed

40 2012 - Pyrodinium Dinoflagellate Brunei Mass mortality of - 42

bahamense var. wild fish at
compressum, offshore
Cochlodinium Dinoflagellate
polykrikoides
41 2012 7 Pyrodinium Dinoflagellate Indonesia Thousands of Ambon Bay 25,
bahamense var. cultured fish 28
compressum
2.0X10° cells/L,
Chaetocerossp.  Diatom
1.2X10 cells/L
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JiH -
R RET7CTILETHREEEEHSFHAREREE (3/3)
No. year mo reported group country impact/economic loss  place ref.
nth causative No.
organism
42 2012 10 Cochlodinium Dinoflagellate Indonesia ~ Mass mortality of LampungBay 26
-11  polykrikoides cultured fish
7.4%10° cells/L
43 2013 - Pyrodinium Dinoflagellate Indonesia ~ Death of cultured LampungBay 35
bahamense fish
44 2013 6 - - Singapore 90 tons of farmed West Johor 41
fish killed Strait
45 2014 2 Karlodinium Dinoflagellate Malaysia ~ Around 50,000 West Johor 22,
australe cage-cultured fish Strait 27,
2.3%10° cells/L killed. Some small 38
wild fish as well dead.
46 2014 2 Karlodinium Dinoflagellate  Singapore 160 tons of both East and West 40,
australe, cultured and wild Johor Strait 41
Karlodinium Dinoflagellate fish killed.
veneficum,
Takayama Dinoflagellate
Xiamenensis
47 2015 2 Karlodinium Dinoflagellate Malaysia ~ Mass mortality of West Johor 27,
australe cultured and wild Strait 38
2.0xX10% cells/L fish.
sfesfeskosk
48 2015 2 Karlodinium Dinoflagellate  Singapore = 500-600  tons of East Johor 40,
australe cultured and wild Strait 43
fish killed
49 2016 4 Noctiluca Dinoflagellate = Cambodia Dead crabs and fish Kep coast 44,
scintillans oAk 45
50 2016 3 Skeletonema Diatom Thailand fish kill Rayong (#4146
2.5%107 cells/L WIh )
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* 1. Pyrodinium bahamense var. compressum/sp., 2. Noctiluca scintillans/Noctiluca, 3. Ceratium furca,
4. Prorocentrum minimum, 5. Cochlodinium polykrikoides, 6. Karlodinium australe/veneficum,

7. Takayama xiamenensis, 8. Trichodesmium erythraeum/thiebautii/sp., 9. Chattonella marina,

10. Mesodinium, 11. Phaeocystis globosa, 12. Chaetoceros sp., 13. Skeletonema, 14. A~EA.
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Reports and Trends of Harmful Algal Blooms with Fish Kills in the
Southeast Asia

Kazumi WAKITA and Mitsunori IWATAKI

ABSTRACT: Stable fish provision from fish farms is more important than ever under limitation of fish catch and

heavy dependence on the fish for protein by people in the Southeast Asia. Aiming at providing basic information

which could contribute to developing research to mitigate damages by fish kills caused by Harmful Algal Blooms

(HABS), this study investigated reports of red tides with fish kills in the Southeast Asia and discusses its trends.

Literature review and information gathering through joining at a regional training on HABs clarified that at least

fifty red tides with fish kills occurred from 1976 to March, 2016. A trend was identified that more detailed reports

describing economic loss and amount of the fish killed have increased in line with development of aquaculture in

the region. The fifty red tide cases are composed of thirty five by dinoflagellates, six by cyanobacteria, two by

raphidophyte, one by haptophyte, two by diatoms, one by ciliate, and five unknown. Thirteen were identified as

causative genera of HABs with fish kills.

KEYWORDS: red tide, report, trend, fish kill, Southeast Asia
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