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The Analysis of Ecological Structures and Functions of Pelagic Fishes in

Bandon Bay, Suratthani Province
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Abstract
The coastal ecosystem of Bandon bay is high productive ecosystem with high abundance and
diversity of aquatic animals. Hence this bay has been overexploited and several sources of pollution may
cause to decline of fishery production. It might be affect to ecosystem structure and functions. This study
aimed to investigate trophic structures and ecosystem functions of pelagic fish. ECOPATH model was
used to estimate the important biological parameters and ecological importance of pelagic fishes. The

model simulation was based on the data collected from artisarnal fisheries of costal fisheries areas of the
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Bandon Bay. There were 14 functional groups. The average values of Ecotrophic Efficiency (EE) in the
model were high (>0.6) for the most groups of high trophic level. The trophic levels were varied from 1.0
for primary producers and detritus to about 3.44 for pelagic piscivorous fishes (Eleutheronema tetradactylum).
Gross efficiency of the fishery was indicated intensive efforts in the area (0.01). Phytophagous fish played
an important role in linking between the lower trophic organisms and top predators. Increasing of
phytoplankton biomass would benefit any group. The mixed trophic impacts indicated the importance of

bottom up influence of phytoplankton abundance variations on the food web of the Bandon Bay ecosystem.
Keywords: ECOPATH, pelagic fish, trophic structure, trophic level, mixed trophic impacts
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Figure 1 Study area in coastal area of Bandon bay, Suratthani province.
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a‘fmmmﬁq@mqﬁ@ﬁﬂﬁqLLqmﬁ@uﬁﬁ’f@ﬂ%’lu‘lﬁﬂaLLmu%meqﬁImﬂﬁmummﬁuammwﬁﬂ Nl
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4.1 Biomass (B) A8 X839 W Iaalin131Ussiliuminannigsail
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TN IWUNASTMAUNT (Chen et al., 2011, Xu et al,, 2011) Aan1sundTnninaalsiadie (chlorophyll-a) 1nel
naveunINIaIunAsinauauni 25 Tuaseu fushataininsesl@luanniufetng iesuiiase
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TannweatAsan (detritus) ﬂi‘“’LNumﬂNNﬂWﬂumu(prlmary production) fuszduANNANTLdsaINIdaaTs
(euphotic depth) A1NA284 Christensen and Pauly (1993) mmmm‘m 4
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@‘ﬂﬁﬂ\‘i Iﬁﬂﬂquqm AN E M?@ D (PAR) VL@“‘Y]ﬂ@Nﬂ']TVI 5 AN Zhang et al. (2006) @ﬂﬂmﬁ‘ﬂﬂ‘tﬂ FLALAIN
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e D_(PAR) VA SR ANANTILESAIN 1A 09T, TSS Manafe LFunnansnuaassaan i
i (total suspended solids, TSS) TAeAAN78FI 0NN TYATHNTES whatman GF/C 1unALduEL
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4.2 Production/Biomass (P/B) A HANAARANIATANIN TITA YN AndNilaAnEnnamieim (2)
(Allen, 1971) Imﬁlﬂzjwﬂ@ﬂ‘ﬁ/@y]@ﬂ’]ﬂmﬂLL’QQF]'J’]&J?]I%@QFWWN?;I’W ANUDIANA N9 AN N TR 89N AnaE
length converted catch curves sagTilsunss FISAT (Pauly et al., 2000) Auama nAduLls=@nsnsanesam
Failunamurnsdulsranannsmnelnanstssas (fishing mortality: F) i1 &utls=Anannssnalaasssndns
(natural mortality; M) ANNELNAT 6 ﬂ@ju&’mfﬁwﬁmﬁluj Iﬁiﬂgﬂﬁﬁﬂﬂﬁiﬁﬂﬁﬁmﬂd Christensen (1998); Froese
and Pauly (2014) waz Villanueva et al. (2008) (Table1)

Z=F+M (6)

e F unnede duilsz@nanisanalaenistszae, M unne e 4uils=@dnannsmne lngassndnm uazan
winduilseananismnelnasssuaif (natural mortality; M) taaldlilsunsu FISAT AMuaumiu Pauly (1980) A
&1N"9N 7
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F950EH (M) ANdszAnannaAn eI (2) pawanalu Table1

Table 1 Growth and mortality parameters of selected ECOPATH functional biological groups in Bandon bay.

Biological groups L, K M(yr™) Flyr™) Z(yr™ Y
Eleutheronema tetradactylum 71.4 0.65 1.1 0.07 117 0.657
Scatophagus argus 25 1.2 214 1.06 3.2 0.003
Setipinna melanochir 225 0.57 1.07 0.45 1.52 0.009
Liza sp. 36.5 0.62 1.19 2.63 3.82 0.001
Megalaspis cordyla 49.6 0.63 1.06 2.60 3.66 0.002
Anodontostoma chucunda 18.1 1.3 2.39 442 6.81 0.007
Rastrelligerbrachysoma 281 1.45 2.41 8.86 11.27 0.0003

4.3 Consumption/Biomass (Q/B) A8 ﬂﬁiﬂ?‘iﬂﬂﬁiamqﬂ%qm@ﬁifaﬂ nanLlanianasAIuIAINaNNg
2484 Palomares and Pauly (1989; 1998) mmumim 8 m‘@l“nﬁmmmmﬂ FishBase (Froese and Pauly,
2014) ﬂ@mumamm@uj lddayaannnisAnyaes Pauly et al. (1993)

/B8 Lo —— = T e (8)

dle W_ vaneis Antviinertus, T il qravniRateae, Ft vieie gavesemnsinguaedng
U5lnA unuAImINNISIRIENIAKeI T (WNUAN 0 TunaNARdRudnd 1ueuns wazunuan 1 ﬂﬁimﬁmi‘ﬁﬁu
W waziAsniduevng, A NN18e A1 aspect ratio viraldA1aINNNTANEN R4 Vibunpant et al. (2003)
W'ﬂhﬁ’mmﬂumﬂﬂ F|shBase (Froese and Pauly, 2014) TneIAN A mmmlmmmumiw 9

A = HIS (9)

il HE vl AnugeaedesLm, S waneia AR AR dRAT

4.4 Diet composition (DC)-A® m@gnu‘?‘lﬁmmmmﬁ@ Trafan Ansrtinuazdndouanseunslu
ez mstanintniing atnstiosdruaw 30 #a Tag ldRaA LA Na I INLILE S LN AT LAE
‘ﬁdﬁﬁﬁﬁﬂﬂﬂﬁmdqmﬂu%ﬂ@z(Weightcomposition (%W)) (Hyslop, 1980) AnInziiaaAlsznauaasa1nglu
NIZINNY (stomach content analysis) lagdnsagnetanun rndasiaiialiufetnenIznIzavsTadtan
) mmmnm‘lummvxlmm@u 10 e fidust u’]m@ﬂfmﬂiyt,wumvl,mmamem“l,wmﬂgummi Inel
yinmsdalefunaueandaeninndudainmiin (n5w) ﬁmmﬂuumm?mLﬂmm‘vm’]VLW@mmma‘w@ﬂmﬂu
fafaﬂmmuuﬂwmmmmwlmnam%m%mmu@me‘I@ Lmyuummumummmmum Faiwmiinems
meumwwu (n3u) Lmvmuuﬂmmmqummm () mmﬁmimumuﬂ (Gravimetric method) (Hyslop,
1980; Pasquaud et al., 2007) LL@&%@H@ﬂﬁ?ﬁmﬂ’W’m Sawusdee et al. (2009); Yamashita et al. (1987);
Froese and Pauly (2014)

4.5 Ecotrophic efficiencies (EE) A AnduilasAnivesdnfuduaning suandneliaunsualamn
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NANNFANBILAZIRNT DL

annsAnEAnseilaseairsuautiafiresdnalaanvnslussniinaenatiuaew wugien
1s2@NEN1WI899ZLL (ecotrophic efficiencies; EE) Faflusnadausevdnanisldmimennslussy e
prwanangnlunslddsdlonesesfeznausinelussuuiing damnanldus lamd vieRungudulfun
tatnilela ATilgannnnsAnETiauuANAITY (EAnsEidng 0.087 B 0.900, Table 2) AnUdnNNIU84
Tsunsualans AszAnsnnaesszun Wusaulsiidaaudndnyann iesann Lﬂuzﬁmmmmmimamﬁqn
u?im‘lmﬂﬁm wsegnasean AtlszAninInuedsyiy fiiA4n1n& 1 (Christensen et al., 2005) f-%%ifﬁudq
mummmﬁmummamﬂmmnmmw\mLﬂummi wragnldiselamiannnisindszasatinemnn m\muﬂamm
UaRintnAiAnEnluasl wudn EE fdannnd 0.9 (Table 2) m@mm@mmmimwn@uﬂmmuﬂuumm
m'mE]qmqmum@ummagﬂmimgm uaznasgnldilsriamingneninaannisinysras Ineannznisintlsvas
ﬁﬁuﬁﬂﬁmmam’luﬂzimmﬂmﬁqﬁ’] atinglafmInen EE 2241a17491 (E. tetradactylum) 7% 0.200 TA9
auwRaNnamny EE SniArreudremlunguiangeqs (top predator) (Christensen et al., 2005;
Ullah et al., 2012) wazanmsdneninudadainignusinalaedndinsiala EE Tasunasrineuiiaiien
Aaudnage (0.760) wazdiiuagdilsy ﬂawﬁﬂmmmmiﬁ'wﬂumvLW%mmmqndmmEqﬁﬁ muﬁ\mdu
AFawEaY (19, 1) wazuen ansdae ¥t EE w@qLL‘wmnm@uwmmmwmumu@ﬁnm 1 lullpnunge)
984 Christensen and Pauly (1993) W3e Lﬂumm@mumu (primary producer) u@nf«a’mu A7 EE A9LAMEN
(0.087) FaifluAuaasdedndannisinasandasidsansaniswadnaesdrmnluszuy aeldateandn 1
waasdeili BN slvadiasamEtinannndnisuasanainss iling aehdlsfinuaildviogenaiiies
mmniu@muﬁmﬂﬁﬁu?‘lﬁméwﬁuﬁmmmnLﬁu”l,ﬂ (IneanIzhnadineudns) u?@ﬁﬂ@ium@qﬁqﬁ%ﬁmﬁﬁQQﬂﬁi
@umiﬂ@ﬂmﬁﬂmumqmauj Lﬂuwmma‘uaumfzﬂﬂumﬂ%mLmu‘im (Lin et al., 2007) #aupn EE 199n4N
udndANg9 (0.900) mﬂmiﬂnmwuumsmﬂimwmmnLL@WMmmLflummm@ﬂummmummmm
(2.934) (Table2) A miunguisial EE Aaudegy (0.705) Lummﬂgﬂﬂul,ﬂummimuimyLmummﬂu
WNAITS e LN

tssAnEnmnsilasenuadigi (gross food convertion efficiency,GE) visannsuamsanisLslna
production/consumption; P/Q) anAsANEINLLN P/Q ludaimensu (Scatophagus argus) A1 0.07
Table 2) fm@Lﬁmmmﬂﬁ'm@uﬁnﬁmm@@;qndf]ﬂm‘ﬁﬁﬂf‘ﬂ'u *| (Thapanand et al., 2009) waziinisu3lnm
ﬁi@uq@%qmwﬁﬁ@uﬁwgq (Q/B=45.5) dquluﬂ@juﬂmumﬁm{ﬁﬁm mﬁﬂmﬁu‘lﬁmﬂLmuﬂfi’mm@gimxﬁu

(
(
fauna Christensen et al. (2005) ﬂ@'wdm’ﬂ P/Q Lﬂuwwwﬁme’éﬂﬁmﬁﬁﬂﬁlﬁmmmmm@hizuuﬁmﬂ
dniAnag ludoe1090.1-0.3 f401aTANAINGY 0.1 luangega vsadaA1gendn 0.3 lunguaasuupiiGe s

nsAATziaadtlszneumnsriinredenmnslunssimas Inannsiinssiesdilsznetaesansing
‘Lum%wwﬂuiﬂmmmumuuﬂmmfawmlmvmum(Hyslop 1980; Pasquaud et al., 2007) uazdayanisnmn
mmvuuumﬂmwmumammmmmﬂumqmu Sawusdee et al. (2009); Yamashita et al. (1987) Froese
and Pauly (2014) fan4 m‘ﬂs”ﬂ@mmﬂ@”m‘wmmmwumu“lummmmﬂmﬂmmnunmwmuwLﬂﬂumiﬂﬂm
Nnaul Imammummmwag‘lumiwmmmqmmumm (prey) mgnm‘tmimﬂgm (predator) AMNANFL
Tuiuauey (Table 3) Fagnunsouentiaveslandaiiulaseaiamuandunisuluanelaenmslussuufing
dnatihuneulidaiau duite fangege Ae Uaine ( E. tetradactylum) Saulunandanfiudas (camivorous
fish) FarAlnAtlatua (3) Uannsvuen (@) Uansiieunzia6) win(e) LL@"’fN(9) dau danmeniy (S. argus)
thudnifulnssaialafuAs e nuasunasaa e mummumanumm AD WA RBUNTLAZLAEEIN
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Table 2 Basic parameters for the biological groups in the Ecopath model of Bandon bay was computed

by the model to be put in bold.

TL B (tkm?) P/B (/year) Q/B (/year) EE GE
(trophic level) (biomass) (production/  (consumption/  (ecotrophic  (gross food
Biological groups ) ) o .
biomass) biomass) efficiencies)  convertion
efficiency)
Eleutheronema 3.441 0.046 1.7 8.6 0.20 0.136
1. tetradactylum
5 Scatophagus argus 2.000 0.0036 3.19 45.5 0.90 0.070
Setipinna 2.768 0.0041 1.52 15.4 0.89 0.099
3. melanochir
4 Liza sp. 2.073 0.0025 3.82 13.4 0.90 0.285
s Megalaspis cordyla 2.031 0.0052 3.66 14.9 0.90 0.246
Anodontostoma 2.010 0.0029 6.81 64.9 0.90 0.105
6. chucunda
Rastrelliger 2.042 0.0027 11.27 53.8 0.90 0.209
7. brachysoma
g Squids 2.934 0.0025 P55 11.5° 0.90 0.217
9 Shrimps 2.052 0.0417 3° 15.5° 0.705 0.194
10 benthic fauna 2.552 0.0250 5° 25° 0.406 0.200
41 Crabs 2.657 0.0150 2.5° 8.5° 0.136 0.294
12. Zooplankton 2.042 17.300 40° 160° 0.165 0.250
43 Phytoplanton 1.000 30.000 200 0.760
14 Detritus 1.000 10.000 0.087

29 Empirical relationships developed by Van et al. (2010)

cef

Empirical relationships developed by Sawadee et al. (2009)



124 AN TNEATNIZAANNAN

Table 3 Diet composition of species biological groups in coastal zone of Bandon Bay.

Prey/pedator 1 2 3 4 5 6 7 8 9 10 11 12

—

Eleutheronema tetradactylum

2 Scatophagus argus

3 Setipinna melanochir 0.25 0.20

4  Lizasp. 0.25

5  Megalaspis cordyla

6  Anodontostoma chucunda 0.16

7 Rastrelliger brachysoma

8  Squids 0.24 0.30

9  Shrimps 0.10 0.73 0.02

10 benthic fauna 0.02 0.30

11 Crabs 0.04

12 Zooplankton 0.07 0.03 0.01 0.04 0.05 0.50 0.10 0.04
13 Phytoplanton 0.50 0.80 0.90 0.89 0.86 0.85 0.45 0.40 0.90
14 Detritus 0.50 0.27 0.13 0.07 0.10 0.10 0.50 0.10 0.03 0.14 0.06

TsunIna AN SNNTHARININT BIANALTURIMIT (Trophic levels; TLs) wazane laaning aunnues
gﬂq\m@umeﬁwmmmm@%mw (Figure 2) %qgﬂﬂmﬁummm‘uﬁmm‘tmLmj 1.000 {luamLduaunng
OINAFTUF uazLANIIN AALTUAMNT 3.441 1TluaR3Ean4940 ARLUaNN (. tetradactylum) WNWNTN
fauansliiuddniinnananguat lwaduduenmsineniidadu naulan (S. argus, Liza sp., Megalaspis
cordyla, A. chucunda, R. brachysoma) Niinastlaaunasrinaniduans daulunjegluansuduaimisi 2

o o o/ :I/ =< dl aa a 1 dl Adda G5 1 o o
HARINULLIANABILAAIANALEURN MNY8InHN TalneLnARng Anssunisanimtie NETIm ez luady
duamsfigandingulaniaunaus NlAaannisfinen (TLs 2.934) Inengudndlifinszgndundsdaulunjog
sendNaNALTUaIMe 2 uar 3 Aieangurianaglua duduaniingi 2 (TLs 2.052) (Table 2) daulaseai
2BIRAUTUBIMNT (trophic structure) 1asngularfiot luszuuinamadantiusen lus1suduannish
and Inuaninvansriineg luadudumneiu SasslidiudsunuimassladaindanudAnyianig
Wudauazniadumitie aannisdnenlussuuiiname fsanotihunen §argegaiaruuatanldninisdnem
B3 = o = o o ] ) a T oA o o o p
teauaziilunaliilinaaanmaesgangeganandinguiantonineg luaAuduennigsesadni a1a1iiedun
ANANMsagusnLsyasatinanuuiu (Sawusdee, 2010) inlassaiaeasnguaniionnainnisdnsais
X = A 74 a - = Vo o o a @ | = a ]
U nudlutantonnuzinaunasineuduaimsuazegasuduamsnasaiudaulun wansdeszuuting

N9 sENUnRANgN1IHER (Pauly, 1988)
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Figure 2 Trophic relationships of functional groups in coastal area of Bandon bay

a o a - A ada a KR aAal \
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MA = T v g val ~ = =
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AsaLaznIeseN RN N vadiisanasagas laa11s s UUTRINA A NANWLAAIRAN TN L ALTIL9N
A~ ~ = ARNEP IS = o [rdl) Tt F A A e X
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Figure 3 Mixed trophic impacts for pelagic fish in coastal Bandon bay. Impacted groups are arranged
along the horizontal axis and impacting groups are arranged down the vertical axis.
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