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ABSTRACT

The ecosystem of Tapi estuary is a 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.
This study aimed to investigate trophic structure and function characteristics of aquatic animals in
Tapi estuary. ECOPATH model was used to estimate the important biological parameters and
ecologically important of fishes. The model simulation was based on the data collected from
artisanal fisheries of costal fisheries areas of Tapi estuary. There were 19 functional groups.
The values of Ecotrophic Efficiency (EE) in rang 0.000-0.927. The trophic levels were varied
from 1.000 for primary producers and detritus to about 2.984 for Himantura spp. Phytoplankton
and detritus is the lowest (1.000). Gross food conversion efficiency is in the range of 0.045 to
0.675. Himantura spp and Plotosus canius are the keystone species in the ecosystem. The mixed
trophic impacts of the species in the ecosystem to take control food from the bottom to the top
('bottom-up' control), including phytoplankton and zooplankton as food either directly and

indirectly with the sufficient food web in the ecosystem. Productivity of Tapi esturay , the total



system throughput (TST) 13,347.400 tones km ' year , total catches 10.49 tones km™' year . Mean
trophic level of catch (TL.) 2.27. The gross efficiency (GE) 0.00175. Index shows the
development of ecosystem, which is the ratio of total primary production and total respiratory
(TPP / TR), the ratio of total primary productivity and total biomass (TPP / TB), the ratio of total
biomass and total throughput (TB / TT) are 3.799, 114.068 and 0.004, respectively. System
omnivory index (SOI), connectance index (CI) and Shannon diversity index (H ') are 0.192, 0.178
and 1.151 respectively, which is an index indicating the stable of the ecosystem. The net
efficiency with a maximum of Photololigo spp. (0.843). Changes in biomass and fisheries yield in
response to a general increase in fishing rate were simulated all functional groups for time period
of 5 years and 10 years when increase in fishing rate. It was found that 5-year biomass relative of
Photololigo spp from the time the first year has increased and constant over a period of 5 years,
but when the simulation period of 10 years, biomass relative of Photololigo spp for the period
from the first year of treatment increases and continued through the period of 10 years while
P. serperaster of the simulation showed the relative biomass decreased during the first two years

after it is added to the four years and has reduced from 5 year.
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% of catch composition Period

Total catch (tones) 2001 2002 2003 2004 2005
Pelagic fish 4.46 5.84 4.63 11.11 12.22
Demersal fish 7.37 14.64 4.98 4.80 2.64
Squids/Cuttlefish 10.84 37.58 9.61 21.11 35.11
Shrimp/prawn 0.49 2.59 1.68 1.69 0.35
Crab 1.20 9.46 1.89 0.61 0.50
Shell/clam 0.00 0.00 0.66 0.01 0.00
Trash fish 74.46 28.15 72.67 59.45 47.78
Others 1.19 1.75 3.88 1.22 1.41

131 : Sawusdee (2010)
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1997 1998 Average Average fluxes (10°mol yr')
April  October April  October Dry season  Wet season 1997 1998  Average
DIP 5 10 17 13 11 11 3 5 4
DOP 3 11 2 34 3 22 3 8 5
NH, 88 543 340 1578 214 1060 129 389 259
NO, 27 190 90 272 58 231 45 72 58
DIN 115 734 429 1849 272 1291 174 460 317
DON 150 218 693 586 421 402 69 230 145

N Wattayakorn et al. (2001)
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A, =y a 4 [ %’ =
Xu et al. 2011) 3Bn15v13umaaelsiadie (chlorophyll-a) Taal¥daniatimezialsuins
a ] 4 * ] J
30 AR MIURINTOIUNAINADUYUIAAT 25 AT U FaTdurIugudnaIalinga 30
A 2 o v 3 A Y 2 o ! 6 & o o 32 A o
UAAT INUAIBE1a1INnT 0 1A luviamnualea1e 1 ldimusavr luduimdanetiu
a 7 a a o Aa vAa =Y 4
Ans1zRlTuiunaeTsWaa 1o luosl§17An 13829735 Trichromatic method TaalHinT o

spectrophotometer 91NMIANHITLAVANNANNAGNUAITDID 0.9 1UAT

= 4 v J % 1 J v o @
3.8.1.3 ¥IAFINNVBIUNAINABUFAT (NUAIDE1UNaIRRUdaT Lagldda
% a 1 o R~ 1 4
Az lSuas 30 8AT HIUYINTOINAINADUYUIAAT 60 TUATOU FTIFUMIUFUINAIS
A I o 1 4 { <3 [ ] ° a 4
U1n99 30 1 uUAWAT DA 1UNaInaeunsodld luvlramudiedis i lddmsew
d' Y a oA a d‘ = . .
el iianis Uszimiulasmsununisuias a1 Ahlstrom and Thrailkill (1960) Chen et al.

(2011) uag Xu et al. (2011)
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v
3.8.1.4 820320 INVDUABLIN (detritus) UsZITUIINFNAATUAY (primary
production) AUFLAVAINANNUAIF 19T 09D (euphotic depth) A1 ATV Christensen and

Pauly (1993) ANANNITN 4

Log " =-2.41+0.954 log " +0.863 log * (4)

D Wll"lﬂﬁﬂ ll')a%')ﬂTV\l"Uf‘N!ﬁ‘]el"]ﬂﬂ

=2 Y a & 9
PP 1803 @Namumu

= o =2 A ' ' =< o ' A
E YUY 52AUANUANNUAITINNTDIN Iﬂﬂﬂ'lﬂ'lm A1TE Y70

D, (PAR) 1R91naumsf 5 @11 Zhang er al,(2006) 1INMFANEI SEAUANANMATNLAIEDI

=®
03 0.9 a9

D, (PAR) =4.605/(0.0626TSS+1.6068) (5)

A = Y =2 A ' =
D, (PAR) ¥199 E 11904 32AVANUANNUAININNTDION
k4 9
TSS ¥ 1804 U arsuviuassnavua luiin (total suspended
. A, % 1 % ] 9 ] 4
solids, TSS) 1Ag3T5N504A0ENUINIUNTZATYATOI whatman GF/C VYHUIATUHIUFUINA

a A ~ a < o o 4 ¥ o o
0.47 Hadwas udreuNguvgi 105 eerusaded Wunat 3 52Ty i lddsainmin satiuin

3.8.2 Production/Biomass (P/B)

1 'd
A0 NANAAABNIATININ FIVAUNINY A1FNUTLANTNITA85IY (Z) (Allen. 1971)
H '

Tagnguilarlddoyanisuanuasanudesndme1d svamdulse@nsnisaiesiw (2)
910773 length converted catch curves A28 1151054 FiSAT (Pauly ef al. 2000) ATUATNHUINT 6
° T v a £ = g o a £
ﬂ'lu'Jm’1]'Iﬂﬂ'lﬁ'llﬂi$ﬁﬂ‘ﬁﬂ'l§@nfli'n~l (2) G]NLTJ1.!Waiﬂﬂﬂl@ﬂﬁﬂﬂigﬁﬂﬁﬂ'ﬁﬁ']EJIﬂEJﬂ']T]Ji%iN

' H
(fishing mortality; F) AudgNUsEansNMsne laesITNSIA (natural mortality; M) AIWANNITN 6

' o o’g a 4 . "

ﬂqnﬁmuwu@ﬁuq Gl“f)'j"lglj’élylamﬂﬂﬁﬁﬂ‘]MGU’tN Christensen (1998); Froese and Pauly (2014)

1ag Villanueva et al. (2008)
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Z=F+M ©)

=1 U a Qd
F vinne0e dulseansnmsane lasnisilszug

' '
M TTiﬂfJaQ duilsz@nsmsnelagsssura uazmuIudulszans

2 . )] . A A
M3a181AETTINYIA (natural mortality; M) Taala 1U5in5y FISAT @11 NHUINT 7 #1350

fNUIUATY Pauly (1980) AEAUNITN 7

M =K 0.65 ¢ Loo -0.279°T0.463 (7

= 1 U a a a
K vie09 mauiscanimseula

] ] 4
Loo HUN8D9 A1ANNE101UA

. VA
T %8Ha QUUYNAIINAY N 29.5 parnIwaFTod (1NN1TANYI)

3.8.3 Consumption/Biomass (Q/B)

A9 MIUs Inadonue¥WIan01 naula1iInsAILIUIINAUAITVDY Palomares

G}

and Pauly (1989; 1998) AIVANNITN 8 w%ﬂl%’gm%yamﬂ FishBase (Froese and Pauly. 2014)

[}
=

{ U A o 23
AMNELINT 84 nauyiiadaiihoun l9deyaanmsfny1ved Pauly ef al. (1993)

Q/B=3+Wx-02+T"«AR*?¢3¢" ®)

! %,’ @ %
Weo ‘Vilﬂﬂﬁ\i ﬂTL!THL!ﬂ?Ju‘l!GT
' v
T wieDe guvgiimasvouimzaunziimsany

1 4 1

Ft ‘Hlﬂﬂﬁ\‘i FHAVDI0IMI1TNNAUAI0E19UT 1AA UNUAIAINNIS

Q

o a 1 1 o A v ' J v Jdaa
MUIWYNITNUBINIT (UNUAT 0 GlUﬂijiJﬁ@'Jﬂuﬁﬁ’J Wuemis uazunua 1 ﬂquﬁm‘ﬁﬂuﬁ%

<3|
uazmymmﬂummi)
= ' . A Y1 == .
Ag U180 A1 aspect ratio n301¥A191NMSANYIVDY Vibunpant et al.

(2003) (A1519WUINT 39) W5 0 151U 0Ya 010 FishBase (Froese and Pauly. 2014) Tagf1 A,

(J Y A
ﬂ"ll!?]m"lﬂﬁ"lllﬁllﬂ"ﬁﬂ 9
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A=H"/S ©

H’ M98 ANGIVRIATUNN

= ¥ W 90‘

o & A4
S HUWOI WHNNATUH WNTUNT U

3.8.4 Diet composition (DC)

A a d' Y a 4 4 d'
A MIgNUT Inaveunde laghal Tagn1iinsizrinieenlsenenvesermsinnyly
[ %’ ) 1 a
nyzizlugidadiuiiminyedermisuaazsiia (Hyslop. 1980; Pasquaud ef al. 2007) Hay
Y p
VDA A1TANYI91A Sawusdee et al. (2009); Yamashita et al. (1987); Froese and Pauly (2014)
o a o’;:; 9 1 d' d' gJ/ A 1 d' d' a

Tagihwanisunsizni Idlalumsaiesere luuuiasfonguausanbengnus Ina uag
[ 1 1 o LY} 1 4 {
anavlunuarueunenauesdal s ldadadiussndseneuvesemsnnylunszimg

J H g’/ 1 T W ) H
1MWa39009A1 52 NPVUBIDIMITANUNIHVANAUNIAY 1 TULDUT1a99 MWHUINT 10

3.9 msdszananavesuUIas

3.9.1 MAVTHBIIT (trophic level)
Y o

Y Y v
Odum and Heald (1975). 14 19 A1310 AR UY098 10UV UDIHITI 819 UTUD KT 1

Y
ol o/ Y a

A v Y v o o & R
(TL 1) ARSI VVHOINITVOIRHAATUAW LAZIAYHIN Tagarauduervisaa i (TL 1+)

9 9
% o

< o w @ { §y A a 91 o w
L‘]Juﬂ’lﬂﬂﬂlu’ﬂ’]ﬂ’]iu’]ﬂuﬂlﬁlaﬂﬂl@ﬁlﬁﬁ@‘ﬂgﬂﬂiiﬂﬂfﬂ'lﬂ@ﬁ'l@']ﬂa'lﬂﬂ

Taelin15AIuIUAINNITUT INABIHIT NINTAITAUNY 40% plants (TL = 1) 1A 60%

A o W

herbivores (TL = 2) 92 a 19U UDIM1T trophic level 1 +[0.4 - 1 +0.6 - 2] = 2.6.

3.9.2 YszansmnarnuTueIs (ecotrophic efficiencies)

Christensen et al. (2005) 1das19a0un1uay ADUD Tdsunsy (balancing the model)

VNTUNATIUAUGAAUNTN 2 DINNWAVHATUHAYDINNINANYAVBITUMNTUIAET 1 AT
9 9
M35U509A10YNABY UTNBUAIIADITUADY AD TUABULIN NITATIVADVANNANTI
<3| 4 1 1 a A

¥9931 111 uWeATI9T0U I EE (ecotrophic efficiencies) A0 A1)z ANT 1M Y0952 U
° Yy Ay ! 5 o A ¥ 9 o a
Aa Tagldsunsudealianiosndn Lo d1MSunAnguilenIngnavveduiiygIu

N Uszmins lungu linsgnus Tnamusinnswaanielungu uaz EE asaz Indineany 1
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~ o @ ] = 4 dy S 1 ~ = Y Y3 X o
WINNFATINIUNNNYN Gluﬂ'lﬁﬁﬂ‘]el'lﬂiﬂu EE ymuinngaagn 0.95 ﬁgﬂﬂuiﬁLﬂUQ\‘lﬂ'ﬁ‘WW
] ] Ay d'dy d‘ gjl d‘ =) 1
ﬂﬁxuqaﬂ1ﬂwu1lzuu1uwuﬂu AINFTUNITN 10 YUADUNTDIADNITATIVADUIN GE (gross
food convertion efficiency) 130 P/Q (production/consumption) ’f)eﬂu $339v04 0.1-0.3 Tagna 11
] 1 a A a 9 9 =W :, 1 o (% Y a0 dy
GE lliJﬁ'lﬂJWﬁf]gﬂﬂ']'lﬂﬁ%ﬁ‘ﬂ‘ﬁﬂ'lwq‘ﬂ’ﬁllﬂ YNLIUDIINAININNTTNIUHAIGIFA LASHAIFIVU

dmiunguiarieeou (Christensen ef al. 2005)

EEi=B;* M2+ Ci+ NM; + BAi)/Pi (10)

= =
B, 1u1089 170F10 1IN
P, WUI0DI MINAR
= 9
M2, WED9 N3R89 INGa
= o 23
C, WNWIN Hadudadth

NMi #1894 mié’maaﬂq‘ﬂ% (net migration)

= =S
BA, viu1gng 103NN 1R8I

3.9.3 1Jﬁzan'%mwmmﬂmmmi%uéiu (gross food convertion efficiency)

Uszantmmmainlasemsvudy (gross food convertion efficiency; GE) #3015HaA
ABN15U5 1nA  (production/consumption; P/Q) ndJuwwswﬁma%ﬁwﬁmﬁiﬁ’xﬁﬂmmﬁu@a
Tuszuuilna infinedlugiaves 0.1-03 Faa1afia1din1 0.1 lugargega (top predator)

v ' 1 Y A g 9
W3elingend 0.3 Tunquuesgnilariveon nienuaiBedludu (0 <GE <0.3)

GE; = (Pi/Bi) /(Qi/B;) (11)

= a a Y v
GE, ®u1g Uszansmumsutasormsvuau
=2 a
P. HUTYOI NITHAA
= =S
B, UUIOI WIATINTN

Q,  wwedy MIvslan
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3.9.4 msdeuituiuvesumummsu3lnnvesia wazimaeluszuuTing (niche overlap)

Usziiumsdouiunuvesunumnsus Inavesdawazmge luszuuding Ins
aautladdtmsmariimsdouiuiuvesunummsus Inavesdaazmgoan Pianka, 1973
(Christensen et al., 2005)

' 1 I o { 1 [ [ ' @
Tagfin1szna1e 0 (Husrdigaiuaacia lilinsdouiuiu wieldminenssaunu

Y1 A = I 1 ~ = 9 o A Y o 1 ] Y
YoIRAWAIHED) D9 1 (U umgeganuaasdalinisdouny w3 leninensIIuAuvega

A
UAZIYD)

Ojk = 2*Y. (pji * Pxi) / X (p% ji + P* ki) (12)
i i

Y

= A= 9
Ojk NI AT UNITBOUNY

Y o

=X o 1 . aa Y
p; UGN dATIUVDN 1 VI?JﬂTﬁiﬂf‘ﬂﬁWfJ"lﬂiIﬂfJ]

=< (3 1 p tﬂld Y o
Py VMUIYDI AATIUVDN 1 NUM3 1Fnsnens lag k

v v
o AA ol f o/

A o d a
3.95 wmmumummmﬂﬂﬂmz‘u‘uunﬂ (keystone species)

A NN

Tsunsud Tans laszyriadanimianudaylussuvaeransenulagsua

[

v A o @ 2 = 9 9y A Aa 4 so’ . T, .
AFUANNTINDY (keystones index) “Vl!fll']clﬂa 0 ADFUATNIUINUANUTINYNG A (Libralato et al. 2006)

KSi = log[&i(1 — pi)] (13)

¥
d o aAA )

= a [ o
KSi #1893 SUATNIUINUAITNE 3]
v o o PP a
€i ﬁlﬂﬂﬁx‘i mmﬁuwuﬁﬂlmammumwuﬂimzuu

p, HHWDY MIBONINNGUNIAFINN IUTZUD
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3.9.6 Han3zNUVRSanalaTInyianieninaneSunavesaalisdarinoulu

32UVHIA (mixed trophic impacts)

. . ya s A Aaa PN R As
Ulanowicz and Puccia (1990). ll@']lﬂ51314NﬂﬂﬁzVIUEUENﬂ%ﬂ'lmﬁ\‘iﬂ“]ﬁ]@%uﬂﬂ‘l'lﬂﬂllNa

9
%

' A Aaa A A a A Aaaa
ﬁﬂﬂ%llTQ!GU'ENﬂqu%jﬁ%uﬂ@uiuigﬂﬂuﬂﬁ (MTI) MAHANITENUUVDIFINUFINNNWATIULDL

v =L A a a =
NN Tﬂam‘n"lmgmwaﬂizwummﬂ HAZHANITENUBNAU (+1 D3 -1)

MTI;; = DCi;— FC;i (14)

— = Jd L Aa a .
DCi,j ¥y paAdsznoulunIZINIZ0IMITVD 1‘1’]3Jﬂ"|§1J31ﬂﬂ_]

FCj,i ¥M18D9 dadiuue9dalj Ao 1Moo i

3.9.7 wansznuanmamuszag

o o 1 a . I
MIMINaNITENUINNITIIUszue luaruved Iagu (ECOSIM) aadlu Tasunsuy
dogluTsunsud Taws 15 lun1ssrasenmslasundasuiadinmvoansweins ludanad

tﬂl = [-3 dl 1 a
Lll@1]fﬂiaQL!?\WITIJ?SMQVI?%EJ&’JﬁW]N“] (Walters et al.1997) Tdsunsuazdseiiunanna

s 3

= o u’%} ~ ] a A = 3 Ea= = o ~
GIf’JﬂTWﬂJ@Qﬁ@I’J‘LH‘VIﬂgﬂluigﬂﬂumﬂﬂﬂﬂBT WUNITNeINTADINIAFININUBITAIUIN

a = a o
onumIasulasnszeznainenu

dBi/dt=gi X C; X Cjj+ I;— (Mi + Fi + e )Bi (15)

. = v a = . d‘ 1
dBi/dt MN1EDI OATINISIAD IAVDINIAFTININUDI i V]i%ﬂ%!ﬂfﬂ@ﬁlll]
9
Bi,gi M8 ﬂizﬁmqummmﬂmmmﬁmuﬁ’u
Mi ‘Hll"lflﬁﬂ 8A31MIAE 1AETIINIIA
. 2 @ o
Fi HUED9 oINS laemslseue

ei wmaﬁq AT INITONINDON
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a a o d :’
4.1 1599319 HaZHINNTITZUUNNAVDITAIN

v d' 14 &S v v % d:,
4.1.1 ﬂlﬂgﬁ‘ﬂl’!ﬂinﬂﬂﬁlﬂﬂﬂ’Ji’)ElN’!;Tﬂ’J‘M1

=2 o [l [ o'gol a [l sol = a o c'g = 9
Waﬂ']'iﬂﬂ‘]%l']ﬁ']’é]‘(’J'Nﬁ@'JH"Ii‘Hﬁ%‘U‘]JUL’J?’{‘]JWﬂLLJJUWQTIJ W‘iJGBL!ﬂﬁﬂ'JUWVIi’J‘iJi’JﬁJllﬂ

o ) A . < "o 23 A g s
1ANINYTEVINUTNUUTDUF IR Llﬂﬂlﬂuﬂijhﬁ@’lu"lﬁ"mﬂﬁﬁﬂ 4.1 wenluosnilsenew

a o J A

Fe { 1
%uﬂﬁﬁ’iu1dWUﬂ1%ﬂQN“ﬁuﬂﬁ@lﬁ MUNINHUINT 1-4

sy A

d‘ a [ o A 9 o dy Y a y ] %} =
M319N 4.1 Llﬁﬂ\‘l“]fuﬂﬁ@]?ﬂ?ﬂiﬁ‘ﬂi’mqﬂmﬂfﬂﬁ“ﬂiﬂﬁ$uﬂwuﬂTuﬂﬁl’lm%iﬂﬁﬂﬂTﬂLLNuTﬁTﬂ

Foaud FoInenman’ Foaifaylne
Pelagic fishes Polynemidae  Eleutheronema tetradactylum 1lan SN
Scatophagidae  Scatophagus argus awmeniy
Engraulidae Thryssa sp. awan
Carangidae Megalaspis cordyla Yawda'ln
Clupeidae Anodontostoma chacunda ﬂmmlﬁﬂuﬁuﬁw
Scombridae Rastrelliger brachysoma ﬂmn
Mugilidae Liza sp. anszuen
Dermasal fishes Gobiidae Parapocryptes serperaster amos L‘ﬁ e}
Ariidae Arius sp. Uananzia
Plotosidae Plotosus canius ‘]Jmﬂﬂ‘ﬂmﬁ
Sciaenidae Johnius sp. 1a1na
Gobiidae Taenioides sp. auie
Cynoglossidae  Cynoglossus sp. aeoauig
Dasyatidae Himantura ssp. ansziuu
Crabs Portunidae Portunus pelagicus 1ih
Portunidae Seylla sp. 1ulmm
Shrimps and Sergestid shrimp Penaeidae Metapenaeus brevicornis fsji iU
Penaeidae Penaeus merguiensis fg;l' il
Cephalopods Loliginidae Photololigo spp. Niinnae
Sepiidae Sepia spp. NiNNILABY
Loliginidae Sepioteuthis sp. Hiinvow
Octopodidae Amphioctopus sp. Hinae
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A

9 a 3 A o tﬂy Y a Y v Y =
%Wﬂﬂl@ya“ﬁuﬂﬂl@\iﬁﬂ?u"m“wuﬁ]"lﬂﬂ"lﬁ‘ﬂ'HJ3$3NW°L!°]J"IHUilﬂﬂ!“ﬁWﬂﬂﬁﬂTﬂlLNuWﬁWﬂ

' '
a’%’dd <3 aA o

9 9
o A o o 1 [ [ < @ '
ladendunuaiiadaihninmsnuaaeansinuaIeg19n 6 A59 uazitludedanls oy
= d‘ o [ K a Q( d‘ o 9 o = = S
eanenzimamdulszans e unusIaed IS Ha9INMTANKINAINIINEGD
'd '
4390 (Loo) Adusz@ninmisiuTa (K) dudscaninisarslasnisvindszua (F)
T @ a Q‘f a " W a Q‘f a [ dg
Mdulszansnmsmeglagsssnana (M) maulszansmsnesiu (2) nanandadu (Y) uag

[

[l o v a3 { o o {
agumslilsz Townd (B) Fauitludoyandonitanluuuusianad Ians amuasan 4.2

U

v rd 4
M13199 4.2 HAAIAIANNEIGITA (Lo ) MANUsEANTMIRD T8 (K) Fuilszdnsnsany
I'd 4
Tagmsilszaua (F) mauilszansmsais 1aesssumna (M) maulseans

=) QU 901 QU 1
MIMBIIN (Z) wawandaiiin (Y) dadrumslgilss Teai (E)

Biological groups Lo K M(yr'l) F (yr'l) Z(yr'l) Y E References
Eleutheronema tetradactylum — 71.4  0.65 1.1 0.07 1.17 0.043 0.06
Scatophagus argus 25 1.2 2.14 1.06 B9 0.026 0.33
Thryssa sp. 229 132 2.42 0.03 2.45 0.005 0.01
Megalaspis cordyla 52.5 0.79 1124 0.71 1.98 0.087 0.36
Anodontostoma chacunda 8.1 b M3 2.39 1.37 3.76 0.108 0.36
Rastrelliger brachysoma 27.6  1.62 2.63 2.47 5.10 0.388 0.48

Parapocryptes serperaster 242 0.27 0.66 12.12 12.78 = 0.255 0.95

Arius sp. 82.6 041 0.74 0.05 0.79 0.017  0.06

Plotosus canius 673 0.1 0.27 0.49 0.76 ~ 0.022 0.64

Liza sp. 51.5 0.17 0.41 0.61 1.02 0.040  0.60

Johnius sp. 46.9 047 0.94 0.03 0.97 0.026 0.03

Himantura spp. 0.25 0.5 0.014 0.50 Premcharoen (2012)
benthic fauna 2.5 5 2.403  0.50  Sawusdee (2009)
Photololigo spp. 23 225 335 441 776 0692 057 8148 uaraAN (2553)
Portunus pelagicus 203 1.64 2.82 8.84 11.66 4597 0.76 Premcharoen (2012)
Penaeus merguiensis 24.1 1.51 2.54 4 6.54 3.840 0.61 Premcharoen (2012)
Metapenaeus brevicornis DS 5 0.345 0.50 Premcharoen (2012)
Zooplankton 40 Sawusdee (2009)

Phytoplankton 200 Sawusdee (2009)
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9 o @ Y 1 a 1 = A
GU’EJZJ”ﬁ‘V]‘LHLGUHL‘UU%Wﬁ@ﬂﬂﬂﬂi$ﬂ@ﬂ1ﬂﬂ’3&lﬂ1ﬂﬁWﬁ@]ﬁﬂu’)ﬁ%’)ﬂﬂﬂl (P/B) 1590

'

1 a o c’so’ 1 1
U904 FishBase Gluﬁ%usummi‘uﬂﬂﬂmmﬁleﬂﬁmmﬂquﬂm qIUN

=<

AFuIzaNTN1IME3N (2) U3 TaAaeN1aB I N (Q/B) Faldvauar1ngiudoy

QU %9 U

J o 3 4

audaIisiadu

q

9
%

= Y 9 = 1Y a 1 a A o w
llﬂ'lﬁcl"]féll@ll“a%1ﬂﬂ15ﬁﬂﬂ1ﬂ1uﬂ’lﬁ@’lﬂﬂ\1 HagmUszansaInaIauTUo 1IN (EE)

=Y o A A 1 A A Y1 A A Y
In15UszuananNUUUIIaeININEIA 1V Photololigo spp. VIiJﬂTiGlGD'ﬂ1ﬂ\11/ILWEJGl1’iﬁ11ﬂﬁ

Tunuudaounannuauga (M131910 4.3)

M5197 4.3 urasmsiudidoya (P/B and Q/B) voangquda v

73

Group P/B Q/B EE

Fish group

Eleutheronema tetradactylum — empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Scatophagus argus empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Thryssa sp. empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Megalaspis cordyla empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Anodontostoma chacunda empirical by model Froese and Pauly (2014) Computed by ECOPATH
Rastrelliger brachysoma empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Parapocryptes serperaster empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Arius sp. empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Plotosus canius empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Liza sp. empirical by model Froese and Pauly (2014)  Computed by ECOPATH
Johnius sp. empirical by model Froese and Pauly (2014) ~ Computed by ECOPATH
Himantura spp. Premcharoen (2012) Premcharoen (2012) Computed by ECOPATH
Non-fish group

Benthic fauna Sawusdee et al. (2009)  Sawusdee et al. (2009) Computed by ECOPATH

Photololigo spp.

Portunus pelagicus
Penaeus merguiensis
Metapenaeus brevicornis
Zooplankton

Phytoplankton

81128 AANTHY LAY
DY (2553)
Premcharoen (2012)
Premcharoen (2012)
Premcharoen (2012)
Sawusdee et al. (2009)

Sawusdee et al. (2009)

Froese and Pauly (2014)

Premcharoen (2012)
Premcharoen (2012)
Premcharoen (2012)

Sawusdee et al. (2009)

A fixed value

Computed by ECOPATH
Computed by ECOPATH
Computed by ECOPATH
Computed by ECOPATH

Computed by ECOPATH
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4.1.2 ﬂﬂﬁﬂigﬂﬂﬂﬂlﬂﬁﬂ1ﬁ1§1uﬂ§$!W1$

=2 J a a 4 <
HansAnbI0IAlsznoUYavedeIMIT IunszmIz Tagn13 A Iz1iedAl sene
$ [ % o 1 a
yoso11snny lunsziwz lugddadiuniminveserisuaazaiia uazdoyanisAnun
a { a o % @ .
NnszuDanANWUTadaii1heIn U899 W Sawusdee ef al. (2009); Yamashita ef al. (1987);
é 4 d' 1 [(P=) 9 2K o
Froese and Pauly (2014) #9939A1)5znovvesilszinnemsinudiulvaianuaaieaainy
@ A =) = 1 dy o v o 3 A ] ] A
AUsIsUIRgIMIAnYIneull Tasadudadiinedlumsnamuuuiauilumibe (prey)
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4.1.4 MAVUVHDINS (trophic level)
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4.1.6 Uszansammmsudasenmsvuay (gross food convertion efficiency)
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B P/B Q/B GE
Biological groups TL 5 " N EE

(tkm ) (“year) (“year) (P/Q)
1 Eleutheronema tetradactylum (2.149) 0.617 1.71 8.6 (0.000) (0.199)
2 Scatophagus argus (2.200) 0.024 3.19 45.5 (0.000) (0.070)
3 Thryssasp. (2.530) 0.168 2.45 13.9 (0.219) (0.176)
4 Megalaspis cordyla (2.030) 0.122 1.98 48.3 (0.659) (0.041)
5  Anodontostoma chacunda (2.300) 0.079 3.76 46.8 (0.357) (0.080)
6  Rastrelliger brachysoma (2.400) 0.157 5.1 46.6 (0.199) (0.109)
7  Parapocryptes serperaster (2.515) 0.021 12.78 24.4 (0.927) (0.524)
8  Arius sp. (2.852) 0.345 0.79 7 (0.000) (0.113)
9  Plotosus canius (2.703) 0.044 0.76 8.8 (0.000) (0.086)
10 Liza sp. (2.070) 0.066 1.02 19.8 (0.115) (0.052)
11 Johnius sp. (2.882) 0.863 0.97 21.4 (0.046) (0.045)
12 Himantura spp. (2.984) 0.058 0.5 2.5 (0.000) (0.200)
13 benthic fauna (2.500) 0.961 5 25 (0.191) (0.200)
14  Photololigo spp. (2.753) 0.157 7.76 11.5 0.900 (0.675)
15  Portunus pelagicus (2.622) 0.520 3 12 (0.513) (0.250)
16  Penaeus merguiensis (2.000) 0.960 10 16 (0.032) (0.625)
17 Metapenaeus brevicornis (2.000) 0.138 5 20 (0.483) (0.250)
18  Zooplankton (2.000) 17.300 40 160 (0.025)  (0.250)
19 Phytoplankton (1.000) 30.000 200 (0.467)
20 Detritus (1.000) 10.000 (0.006)
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4.1.7 anuduusvesmalee1vinsluszuviing (relationship of food web)
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4.1.8 myFeuniunuvesunuImmMsu3nnvesdaaziido (niche overlap)
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O Formmus pelagicus: Metapenaeus brevicornis (0.7)
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O Fhotololigo spp.: Porturus pelagicus (0.28)
QO Thrvssa sp.: Porturus pelagi (0.21)
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NUUNA: | Eleutheronema tetradactylum 2 Scatophagus argus

3 Thryssa sp. 4 Megalaspis cordyla 5 Anodontostoma chacunda 6 Rastrelliger brachysoma

7 Parapocryptes serperaster 8 Arius sp. 9 Plotosus canius 10 Liza sp. 11 Johnius sp.

12 Himantura spp. 13 benthic fauna 14 Photololigo spp.

15 Portunus pelagicus 16 Penaeus merguiensis 17 Metapenaeus brevicornis 18 Zooplankton 19 Phytoplankton
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4.1.10 MansznUVeSadalTIarianilaninane S uamesaalii Iy inou

Tuszuuiing (mixed trophic impacts)
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Impacted group
H .
= 3 ¥
D 3
3 §§’a
& oz 2 & 5 B
& 3 = £ &2
2 A 3 . :
£ £ gz 7 s
3 -ga.;! =2 B
S TRV B - S SR
O S - B N
£ 5 4 08 % 5 2 ] R
2 8 0% 2 &£ 3 £ 9z £ 3 %
S5 f 3T oY osofoyofog
203 & § 5 F F o oF G5 o=
B o B X o< = &£ < & T 00"
S
~ mp s e g s Dy o

n !

M 44 Hansznuvels i

a Aaxa
AINBIN

13: Benthic fawna

Jd: Photololigo spp.

15: Portumas pelagicus
16 Peraeus mevgicrsis
17: Metapenae ws brevicornis

18: Zooplanlitor

192 Phytoplankion
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L] L.
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1: Eleutheronema tetradactylum
2: Seatophagus argus
3: Thryssa sp.
4: Megalaspis cordyla
J: Anodontostoma chacunda
6: Rastrelliger brachysoma
7: Parapocryptes serperaster
8: Arius sp.
9: Plotosus canius
10: Liza sp.
11: Johnius sp.
12: Himantura spp.
13: Benthic fauna
14: Photololigo spp.
15: Portunus pelagicus
16: Penaeus merguiensis
17: Metapenaeus brevicornis
18: Zoaplankton
19: Phytoplankton
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4.2 angawasnu nazszansmmmslvavesnarinw

4.2.1 Wanan 1arms 1aveanaT ImMWIHsTUUHNA (system statistics)

HA91NMTU TSN UAUAANEINIUIINNITIADIA0LUDTIa09D Iam5Tn15 s

[

a I an { a 1 (% =Y
Ft nyuzveIszuVindesnuuluada (W]ﬁ'Nﬁ 4.6)1%’5’1@’0@?1mmaﬂymmmizuuunﬁ

= a A = a A A Y Y A
ATNNYHYICUVUNIAVD Odum (1969) NUAFTAIDITSUUUNIANUNITWAUILAINIOTS U

o v w

Hnamauiau WEeumeua1anmslsziuyewuusasInumMuaung e ssuuing
A = a PN y v Y =
VY93 Odum (AT WNHUINN 1) ﬁﬂﬂfﬂﬁﬁﬂ‘ﬂ']WﬁWﬁ@%f]\?ﬁZUUUL'Jﬁ“F"IEJﬂQﬂ'lﬂll»iJu'WIT]J
A a = 2 o 1 a =
NﬂWﬂﬁNWﬂ!ﬂ']ﬁllﬁasllf]\iil?a‘]f?ﬂ']Wﬂ\?ﬁg‘UU (TST) 13,347.400 @u@amiNﬂTamﬂmaﬂ
. I = a g’/ a 1 g’/ a
‘g’\uﬂuWﬁ3'31151]@Qﬂﬁ‘ll']il!ﬂ']ﬁﬂ‘l!@']ﬁ']ﬁﬂ\iwuﬂ YSuanisasesnnivua ﬂﬁﬂJ']il!ﬂ”lﬁﬁ”lfﬂﬂ

9
navna wazdsuans lvavossnnssindad WA1 2,867.08, 4,437.139, 1,579.404 118

o w

@ 1 a 1 ] ] (%’ g’z @ [
4,463.769 AUADAITIN lawasaol @1wa1ay Iaeldsuansdudaaliinarua 10.49 AUAD

9
c% U

M50 Tawasaoll AunaeveIdIaDTIUNISIL (TL) 2.27 Useansnmuiasanvesnsiszug
Y
Yu1lguni (GE) 0.00175

1 =

@ a a v I~ o ] [l a a g}/ a
dauarfugasnsnaungainasuiuondiuserindSnumanaaiuilgugi

Y Y Y
NINNAAUNITHI819NIMUA (TPP/TR) 805 181u5z NS manananvulgugiinuuia
Y Y

FIMWNINUA (TPP/TB) 8AT1dIUILHINNIa¥InmnanuanulSuanis lvavesuia
Y

FIMNNITZVU(TB/TT) U1 3.799, 114.068 1a 0.004 a0l a1ud19u aIUasHNITNUDINIT

= [ 4 g’; v A A =

NYUAZTAIVDINITEVY (SOD ABULAAIANFON L83 (CD HALABUANNHAINHAY

v
Y

(Shannon diversity index) 1A1 0.192, 0.178 az 1.151 aud ey Fadudyialfifiudanny

ﬁhﬂﬁmﬂﬂigﬂﬂﬁnﬁ (GﬂﬁNN‘H’Jﬂﬁ 29)
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4 a a X 1 ?,' J
15197 4.6 HAKNAR uazﬂ"ﬁ‘lwammma%mw611mﬁzuuunﬂ‘maﬁhﬂwmmmmﬂizmn

iRoUAAIAY 2557 DAURDUTINIAY 2558

Parameter Value Units
Sum of all consumption (ﬂ?mmmiﬁummsﬁwm) 2,867.085 t/km’/year
Sum of all exports (ﬂ%ﬂﬂmmiﬁﬂﬂﬂﬂﬁlﬂﬂuﬂ) 4,437.139 t/kmz/year
Sum of all respiratory flows (ﬂ‘%mmmimﬂ%ﬁhwm) 1,579.404 t/km’/year
Sum of all flows into detritus ( U313 TnavesmnismInTa) 4463769  t/km’/year
Total system throughput (TST) (ﬂ?umms"h/iammma%amwﬁ”ﬁguu) 13,347.400  t/km’/year
Sum of all production (ﬂ?mmwawﬁm‘?’wm) 6,714.264 t/kmz/year
Total catch (333 TURINA) 10.49 t/km’/year
Mean trophic level of catch (TL,.) (ﬁ?tﬂéﬂﬂlﬂﬂﬁﬁﬂ‘lﬁ!mi%ﬂ) 227
Gross efficiency (GE, catch/ net p.p.) 0.00175
(ﬂsz?{‘w%ﬂ1wmaiammmsﬂszmq‘%uﬂgugﬁ)
Calculated total net primary production (PP) 6,000.00 t/km’/year
(ﬂ?mmqw%ﬂmmiwﬁﬂ%uﬂgugﬁ)
Total primary production/ total respiratory (TPP/TR) 3.799
(ﬂ?mmwawaﬁﬁuﬂgugﬁ%mﬂ/mimﬂ“lw%qmm)
Net system production (ﬂ?mmqw%mmwa Waﬁ) 4,420.596 t/kmz/year
Total primary production/ total biomass (TPP/TB) 114.068
(ﬂ?mmwawﬁﬂﬂjy'uﬂgugﬁﬁwm/ma%mwﬁwm)
Total biomass/total throughput (TB/TT) 0.004 /year
(ma%amw%wm/ﬂ?mm!m'i"lﬂammma%mwv‘%ﬁwu)
Total biomass (excluding detritus) 3 1nanainawn L) 52.600 t/km’
Connectance index (CI) (fainnuienTe) 0.178
System omnivory index (SOI) (@ﬁ”ﬂfﬁmiﬁummﬁﬁqﬁﬁmmzﬁmfﬁwm) 0.192
Shannon diversity index (ﬁ%ﬁﬂﬂuﬁmﬂﬁmﬂ) 1.151
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4.2.2 MINYOOANAINY (energy flow)

msmeneandinuluszaudiesaais W5eN15018NOANGINUVBUABTIN (flows to
. Y 2 = H =2 ..
detritus) Y52 N0 VA28 YT W1 0901% 15N 1 gNQAF N (non-assimilated food) N 15718
TAoTI5UY1A (natural mortality) 1aEn15:AA15A (other mortality or 1-EE) 91nA15AAHINS
' @ ~ A = Y 7 A I
210NDANAITUVBUAHLIN (115197 4.7) Tawniiga laun uwaenaouis tagunainaou
v d Y 1 a 1 o o 1 U [
97 3,197.832 1Az 1,228.125 dUABA15190 lauasaell mua1ay 1agA1n1sa1enoanadau
Ay A A 1 o 1 a 1
VOUAHEIN NUAIUBDITA AD Uanseiuu (Himantura spp.) 191 0.058 AUADAITINN lAIUATAD
~ 1 1 a a a . A 1 [} a [ Y a
U daunsz@nTangns (net efficiency) H30n15018N0ANAINUGNT TUszaudUs Inn
= = Y 1 é = a d’ a A a9y = 19
ninmsaneliatesnamile uaz lulinledeauiiiowindsz@ninngnidesiia ludes
1 a a A < @ X . ISP
ndszansammsiasue1m1sd una 191U (gross food conversion efficiency) 1a8lin1u1n

qane winnaae (Photololigo spp.) Wag AUFLIY (P. merguiensis) (0.843 1z 0.781)

4‘ 1 U (% a Y ' ¥ = U A
M1319N 4.7 ?ﬂfﬂiﬂ18‘1/]’0@]1/‘!61\1\111411&55UUUL?ﬁ%WﬂﬂQﬂWﬂLLNu1@1ﬂ ITNINADU

AAIAL 2557 DURDUFIIAY 2558

Group name Flow to detritus (t/km’/year) Net efficiency

1 Eleutheronema tetradactylum 2.115 0.249
2 Scatophagus argus 0.300 0.088
3 Thryssasp. 0.788 0.220
4 Megalaspis cordyla 1.261 0.051
5 Anodontostoma chacunda 0.930 0.100
6 Rastrelliger brachysoma 2.105 0.137
7 Parapocryptes serperaster 0.122 0.655
8 Arius sp. 0.756 0.141
9  Plotosus canius 0.111 0.108
10 Liza sp. 0.321 0.064
11 Johnius sp. 4.493 0.057
12 Himantura spp. 0.058 0.250
13 Benthic fauna 8.690 0.250
14 Photololigo spp. 0.483 0.843
15  Portunus pelagicus 2.008 0.313
16  Penaeus merguiensis 12.362 0.781
17 Metapenaeus brevicornis 0.909 0.313
18  Zooplankton 1228.125 0.313
19  Phytoplankton 3197.832

20  Detritus
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4.3 pansznuanmsmyszag

NAMIANYINANTENVINMNTHYTZNe A TaelHuns1a99 Ecopath with Ecosim

Yo = = [ o”cf a ~ = = 9
Tasavewamanlasunilasniadinmvesda ningaranszeznal 53 uag 103 duns v
I 4 %’ 1 a d' d' = o 1 d' =
HAAIEAIUIADTFUA IINNINN 4.5 U0 UNITAINTIN1YTTue nuNszeznal 51

= [ o 4 = 9 ) 3’, 1 =1 a1 A 4%’
VIATINMNTUNNTUDINNNNAIY (Photololigo spp.) AATLEZIAVUTATAUNNIULAL

~ ~ ~ ' ~ ° =
aanaaeaszeznal 5 1 luvasndaimeuned (P. serperaster) 31NNITTIADINVUIAFININ

Y]

) =B ' = o R =L A
ﬁNWWﬁNﬂiaﬂaﬂu%N 2 ﬂ 3N ﬁa\iﬂ']ﬂuuuﬂ1lwusllu%1Jﬂ\1ﬂﬂ 4

tﬂ' =\ o = = ti' = [ [ 4 = 9
IWaNNITIINDITEYLLINIDN 10 1J AINN 4.6 NDUIAFIDTWNAUNNTVOINUNNAY
] ' = Ao A X o A = =
(Photololigo spp.) mumzﬂznmﬂmﬂﬂummmm HAZIIAINAa oI UDITSILLIAT 10 ‘]J
' ' A 1 = ¥ o A A y 1oy A
@]TQ%Tﬂﬂﬁ'ﬁ/]ﬂQﬁﬂﬂ? (P. serperaster) WU'J']ll'JﬁG]f'Jﬂ']WﬁNWﬂﬁliNMﬂTﬁaﬂaﬁ@ﬁLl@ﬂﬂ 5
I 9 U o o’g A A ) o gJ/ ~
Lﬂu@ull‘l] AIAIUFAIUIVUAD U Wﬂ’ﬂ']ﬂﬂ']ﬁﬁ]']ﬁ'ﬂ\‘lwaﬂﬁgﬂﬂsﬂ']ﬂﬂ']ﬁﬂ']ﬂﬁgll\iﬂ\iﬂ38830@’11 5

S = dl = %
waz 103 Tutimsnlasunlasvesuiaiinmuinin



I: Eleutheronema tetradactyfunt 2: Seatophagus argus 3: Thryssa sp.
4: Megalaspis cordyila ——— 3! Anodontortoma chacunda € Raserelliger brachyroma
7z Parapocrypies serperaster — & Ariur 5p. - ¥ Flotorus canius
10: Lisa sp. — [ Johmius £p. ———  I12: Himannoa spp.
13: Benthic fmma ———" M: Phowiolige spp. ———  [3: Pornmus pelagicus
[6: Pemaeus merguiensis - IT: Mempenarus brevicornis ——— 18: Zooplankon
19: Phytoplankon
ii -
30 - J4: Phewlalipe spp.
25
20 - 7: Parapocryptes serperasier

Helatove hanmass
|

LoF /// ______‘__‘_—‘_\_

Year

d' o = = o 2% A =
HMNN 4.5 mamwaﬂmﬂaﬂuuﬂawmmammwmmﬁmm 32821701 S‘IJ
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Helative Iismasy

3.5

io

2.5

20

1%: Phywoplankson

16: Pemasus merguisnsis

13: Benthic fauna

10: Liza sp.

7: Parapocryptes serperaster
4: Megalaspis cordyla

1 Eleutheronema tetradaceplum

18: Zooplankzon

13: Pornmur pelagicus

12: Himannora spp.

#: Plowsus cartus

& Raserelliper brachyzoma
3 Thryeta 1p.

I7: Metapenaeus brinvicornis
14: Phowloligo spp.

11 Johniur sp.

§: Arius sp.

3: Amodontostoma chacunda

2: Seatophagus argus

14: Phowmloligo spp.

7 Parapocrypies serperaster

Year

d' o = = o 2% A =
HNNN 4.6 mamwaﬂmﬂaﬂuuﬂawmmammwmmﬁmmmsﬂsnm 10 “lJ
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5.1 JA39a519 1azHINNIBITZUVNNAVDITA 1N
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Odum and Heald (1975). 18 19818100210 4998 18 U UD1¥15 31 819UV UDIHITA 1
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1 o 3 a { o 1 ' @
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[ U

13 o a
Duldic et al. (1997) ulﬁi']ﬂ\ﬂﬂﬁﬁﬁ?ﬂﬂﬂlﬂ@?ﬂﬁ °lu3z‘uuunﬁmmmmmﬂﬁzﬂau"lﬂﬁw%uﬂ
o 901 A~ [ & 9 [ g’/

NI MA VT U IMITADUTNAT LANUTZANTNTNA 1A UIUD11IS (ecological efficiency)
Y

S EY Yy 9 o A

nazHandleIduNga (productivity) B9V 1ANRYS TnAd1AUN NI (primary consumer) 110

a

'
v A 19 A o  w

a ° o 1z
nazduilnadiauiuilaniuemisIdundus Tnad 19D (secondary consumer) 6 14]
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=<

) Y v v 23 a y v 3 A 1 o
ﬁ@ﬂﬂa@\1ﬂllWaﬂ’]ﬁﬁﬂy']Iﬂ5Qﬁﬁ'NGU'ﬂ\jﬁ@]')u111!331]1]ul')ﬁ‘;]ﬂﬂﬁhﬂ1ﬂll§Ju’W]’]ﬂ°ﬂWU3’] aan

¥ Ao o A o s 9 =
u1ﬁ3u1wmuMaMUﬂJHMWH%ﬂauﬂJNm T@ﬂgmgﬂijﬁ (tOp predator) VOINITANHN

= A o = 2\ o \3 A A v 1 Y
ﬂ’ﬂﬂa'lﬂiglllu AUV UDIHIT 2.984 FIA1A1AUVUVUDINITNUBDENIT 3.000 1senavuaiey
v

=

o a s A& =~ 2 A
ﬁﬂﬁﬂﬂﬂﬂ o ‘llﬁ]TL!'Juﬁﬁquﬁﬂllﬂ'liﬂiIﬂﬂllwa\iﬂ@@uw(’ﬁlﬂu@']ﬁ’ﬁ LAZHNTITINUUDIBUA

v 23 A a

S ¢ A g A 2
dainus lnaunasnaeunwilueimislussuy ANy (Maclntyre ef al. 2000) Lag

D

= v { a } Bo‘ o v
1ndiReen UM IANYIUD Lin ef al. (2007) nAn¥1US NN Danshuei Tualszimerldniu
= o 3’; ~ A I 1 A A dy o J a Y o
PFINVAIAVUVUDINITNGIFAAD 3.000 Lﬂuﬂquﬂamuﬂﬂmuaam wazus Inniaialenu
I N ) | oo g’l § o
10481115 (carnivorous and piscivorous fishes) VAULNSINVTUDINITNUIN (TL 3.000+) UNNWU

a { Voo @Y A dal
Tuszppinaitingudaiinnmeagnaieuy (mammal) (Mohamed et al. 2005)

' a A o & . . : < @ A~ o w
mﬂizﬁmmwmﬂumummi (ecotrophlc efficiencies) Lﬂumuﬂwummmﬂmum

4 I @ [ A A a 1 1 [ A A o g’z
iosnniludadiuvesnisnaafignus inalaedal nsogndesn allszansnwdiauau

vy

A A Y . 9y 1 a v 23 a 1
REN (NP ‘1/13Jﬂ1!ﬁllﬂﬂa 1 (Christensen et al. 2005) u,fdmclwmuawummﬁmummig 3]
=

-]

i
¥
q

Y A ) A 9 4 o ] dy
ﬂ1ﬂﬂa1lelLﬂuflﬂ’i1‘i ’I’ii@gﬂGlG]ﬂJiWIEJG]ﬂJiﬂﬂﬂT‘J“l/n’]Ji%lNE]EﬂQiﬂﬂ NNITANHIATIU

denvusiassszutananuniinndae (Photololigo spp.) DAlszansamdwutueing
1IR3 1 5edeaiinsAmuanlsz@ntamd1dusue s 0.90 arudeuuziin
84 Christensen and Pauly (1992) iite 1 aunisveanuusiasaianuduga HONIINTE4
wulameadion (P. serperaster) ﬁﬂ'wﬂszﬁﬂ%mwﬁ’wﬁus{%ummsqq 0.927) D101iiD41N1N

1 1 J 1 o 4 a
iimsgnailaedar uazgnldiszTewodrauinoinmsiinlssus (F=12.12) loNasw
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=KX o

1 9 4 . . A T @ = o [ ~
DedadIums 155z lowil (exploitation rate; E) 1iA10.95 anll eiunimsiiameauinen
v ¢ a = Y XA A A o v
m“lsvﬂiﬂwummﬂu%qﬂ‘ﬂmmmu mumm%m@ﬂmmmmmmﬂﬁzﬂmmwumﬂ%

Uiz Tewinrsezliandadiunslddse Teviszum 0.5 nazdrdadiunis1dise Toad

]

=] [ 1 @ 0,901 9) 4 a v J a
UNIWINNI 0.5 L!ﬁﬂ\‘]']'lﬂ33“]51?!351]@\1?(@]'31“9ﬂu']iJ'ﬂ‘]ﬁJﬁ%Iﬂ%ui]']ﬂmuﬁﬂﬂﬂ']ﬁwﬁﬂ

a @ 4

9 '
917UA. 2555; Pauly. 1984) A5z @nTand1duvue n1sininneutd1ad

19 A (top predator) (Christensen et al. 2005; Ullah et al. 2012) 18 & NNITANE

q

U
I’]q

a A o w 3/ a A 1w é Y 1
wuanlszanimwdinuiueisvestarnnsiialiauminy 0.00 & laun Yaigs

=le

2
Tunsa
(E. tetradactylum ) aiaznsy (S argus ) Uarnanzia (4rius sp.) ﬂmﬂﬂmm (P. canius)
4 1 4 cszl/ 1 a J
uaz Yanszin (Himanwra spp.) stoanain 1 Idgaldss Tomi luszpunaligninlasdan

[ 3> oo a 1 a A o v g’; J 1 v
l,l,a81Mﬁiﬂﬁﬂi$‘ﬂ‘ﬂﬁ@ﬁﬂ8ﬂ1iwaﬁ ﬂT]J53’ﬁ‘ﬂ‘ﬁﬂTWﬁW]‘]JGU‘L!’E]TH15%0QLLWﬁQﬂ@®uﬁ%ﬁﬂ11N’q\i

4
o

R~ 4 % a 1 a
110 (0.467) u,azmzﬂumﬂﬂizﬂauwaﬂmmmmmwuGlumzmwmmieumﬂquﬂmmu
a = @Y v ow Y v 2@ Ya a Y ¥ 2. A a o o &
HANUFUATINDINILBUIY NIHINY ﬂ“m ez N INTIANDNANY NatmUssanTnIna1auIu
J 1 1
DIM1T VYBILNAINADUNTFUAL AN FINNAITBEAI 1 mquyf]éum Christensen and Pauly
A < Y oa ¥y 5 2 a A o v &
(1992) mmmmﬂu;ﬂmamu@u (primary producer) 49010 U AMUszANTMINAAVIUDIYIT
% I 1 ] 1 ]
YOUABYIN (0.006) T UAmaaId dadIums 1 Maoenvouay¥INAon13 1Hative auay
. a0 9 1 1A A 9 1
%10 (detritus) 15211 TAneeni 1 uaasnddsuiams lvaive sy nunnng lva
a A a A9 A o o ~ & a
99NNTEUVULIA mmummmﬂiuﬁwuunﬂug«lmiﬂﬂm@mwﬁmmmﬂu"lﬂ (Tagmnig
= 1 A

< v A AdAa Ay a ~ A Aama A < '
HUNAINADUTNT) ﬁ3'l’)llﬂ@1]ﬂl@ﬂﬁ\‘]iﬂf'}@'ﬂ@I'E)Qﬂ']ﬁﬂuﬂﬁﬂﬁ'ﬁﬁ]'lﬂﬁﬁﬂsb"lﬂ@u 1 !‘]_Iull‘ﬂfl\‘]

mivouiels lumsnsadula (Lin et al. 2007)

Y
Yszantammsudasominsiudu (gross food convertion efficiency; GE) HW30MIHAN
ABpN3U3 1A (production/consumption; P/Q) 1iniiA10¢ 11539394 0.1-0.3 $30191A181071 0.1
Tuha1gaqa (top predator) W5 0lA1g9n31 0.3 lunguussgnilariveou wiounniise
a a g/‘ o J %’ 1 1
(Christensen et al. 2005) ﬂizff‘ﬂ‘ﬁﬂmemﬂmmmimuc?fummammﬁmizﬁaw 0.041-0.675
[ [ 4 ?,' d‘ 1 d‘ a o (] Y] d' s A
Tunguilamazdadiioug amidsziulasuyuilaetodluscaunanga Nines
1 1 Y
Parmeanen (P. serperaster) fijﬁllﬂfﬂﬁﬂ (P. merguiensis) Hazninndae (Photololigo spp.)
A o 1

AUAIWINNIT 0.3 1UHBININNNFAAIUNITHAA (P) WIAAUAIIATIVOINITUS 107 (Q)

(Christensen et al. 2005)

M3FounuiuveIUNUIMMIU3 Inavesdaaziide luszuuting (niche overlap)

1 I I
91991910 Pianka index (Pianka. 1973) 1@ ® niche overlap Wnsuugeentdu n1samilu

A A 9 o o I Y19 o o
ANANNIDLHIDFOUNUNU (prey overlap) ua:ﬂm,ﬂu@,awauvmﬂu (predator overlap)

&2& = D

v 9
(Hurlbert. 1978; Loman. 1986) 911013 ANMIATIH WU 19V 0 P. merguienis:M. brevicornis



67

@ 9 @ ' Y

=~ . . <3| 2 A < 9 A o
FUNIFOUNY (niche overlap index) 111 1.00 FaNaA1gaga Tasdluggnarnumsseuiuy

fd)}

(% 1 9 1

AU (prey overlap) #9AAAOINVUNITANHIUD I Nabi and Ullah. (2012) NWUINHQNa1N
9 v W A a I A v A 9 @ Y~ v I
M3FoUNUNUNIgNU3 Inalluemismleununimmsteunugega iniungude
A <3 Y] 1 A Y a 1 9 I 9 1 I ?:’ A
Nlvuana1 wazvuaaneIfvegusnaMAY taznguae itudu daudaiiou |
U

fj VYOI M. cordyla: A. chacunda, M. cordyla: R. brachysoma Neaaiinigd)

[

o a I 1 A o 3 A
(predatory overlap) datna 1891015 Tnnommsuaziudar luatiadaininIndifesnu wions

¥OUNUDIMIT NN DU (food preference) (Meyer and Smale. 1991)

o

’ ¥ A o w a . 1
yiadaluininnud i luseuuing (keystone species) HUNUVINADUAI 1NN
v

= o

a J A a a ES o o 3
Glu’iwuunﬁ ﬂmﬂjﬂ‘uwﬂiﬁmuauﬂiz%miﬂlmmﬁ%’m%uﬂuum%%zmﬂﬂm 5’]ﬁ@]ﬂ]u’]

v
] a v

9
sianuluegluseuuinmivg udrvzi I laseadwareleevisuaz sz uuing

wasunadlinSedeauaa’la (Power er al. 1996; Libralato ef al. 2006) UUT10090 IAN1T

9 a [ o’aol d‘d o o 1 L= o o d‘ 9J 9
1@z yriadanihndanud iy lussuuaeranizni Tagsw sawiinnud g i 1nd o
Y

A a v d A~
ADYUATAIUINUAIY

QO

o A = & ' . =TI
MY NGA MNNITANBITNYNNTEUY (Himantura spp.) Fauilugan

= 9 02 7 1o A 9w 9 9 A
aganNMIANEIATIN uazaanneia (P. canius) MAsUANUHIAI 1nd 0 winiga

1 = A Y llawo’%’d’d o @ 1 v
A199INNIIANEIVOL Chen er al. (2011) NRA1gIga hilgatiadafinlanudanuaiiungy

¢ o < Q9
VDUNAINAD UL A imaqmmgﬂu@mqqqﬂ

A

M5Us InAe 1M IsYRId NI In luszuunnAaIwIsadIv1ls s uInansLny

v ]

=2 A

Aa A AaAaa N P! ] A A AAaa A A 9
"Uf’)\‘]ﬂiﬂ’]ﬂ!ﬁ\ﬂJGﬁﬁﬁsﬁuﬂﬁuQV]?JWa@]@ﬂ31]Wﬂ!ﬂl@Qﬁﬂﬂ%?@]sﬁuﬂﬂusluigﬂﬂulﬁﬁ“lﬂ

(mixed trophic impacts) (Christensen and Walters. 2004) ta gt o i n1stdaeounaq

D-

A A A 1 . < 1 1 A Aa l 1 [
YDIVIATANINYDIAINFIANGUUHINILAINNIZNUADAIVFAANGUOUITUA U
(Ulanowicz and Puccia. 1990) TagnansznuueilTuaaalslavianilaninanesuin

' r Y
YoITIFIAFIADU d11Ta%e lunsaadulims@enitnsnIauaIAUFU011MITAIT 1F
as 1 < I an o w 2
15ANIINVUGA (‘top-down” control) (Carpenter et al. 1985) G'Tiuﬂuaﬁmﬁmmjuamumu

~ = 9 1 [ Y Yy A ~ =
psngega dldunnguuesdarlnilSmnaimuzanuazinnuaugaluaelooinis
Y
WI0MINIVANEIADTIUDIHITIDTAIVANIINGNGUY (‘bottom-up’ control) (McQueen et al.
= an o w g 1 Ao w 4 4 A . Yy
1986) Bl UAFAIUANTIAVFUDINITVINA AN UTUDIMITUUN 1 (trophic level 1) 1ALA
' s - s o oA g g v YA (a
AQUUNAINABUNTUAZUNAINADUT AT U IMITNINNATInazN1oN TNy
1 1 A 1 4
Mvnzauieaneaoaslee1ms luszuutng 31INMSAAYY NUIUNAINADUNFUTAINE
v A Ada A g A a 4 A g ' o
NNVINNVTINFIANDUNINUA NUMTAULNAINADUNHT U1 13U Ya1nznsy (S. argus)
1 I o
Ua1nszuen (Liza sp.) Y1 (R. brachysom) wazdlawda'ln (M. cordyla) 1Fudu avandoant

a 1 1 1 1 4 1 1
Naﬂ15ﬁﬂ‘]&lﬂl!i%‘]_munﬂﬂTJmﬁﬂ@aﬁﬂaTJ’NLLW’dQﬂW’JHﬁ%LLﬁﬂQWﬁﬂi%‘ﬂ‘ﬂﬂﬁ'ﬂ?ﬂ@]ﬂﬂ@ﬂ
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AN g v =~ ¢ A A A
FUATAIUUNDUNIHUA (Ullah ef al. 2012) u,azmmammwmmuwmﬂﬁ@uwwﬂimm

a3 1 @ J v

A X ' { - s <

MY NagdIaNNUINHULNAIRAoUdAd taznguilaninisus Inaunasnaouilueims
H 4 Y] P a v A a a c’:‘/

(Islam er al. 1993) YULNUNAINADUTATNUAAINANTENUIFIAUNVAIUFIANNFUAUY

4 4 o q 1 J o i a @ s v
Lﬁﬂ\?ﬂ'lﬂ'lﬂllwaﬂﬂﬁﬂuﬁﬂﬂﬂui“ﬁﬂTﬂTﬁﬂ@ﬂJWaﬂ HAESNAINTENUIFIAUNVUNAINADUTA )

[ a

] @ J [ ! S oA 4
ﬁ?ﬂﬂﬂl@ﬁlWﬁW&ﬂﬂﬂ15l!ﬂ\1@11’ﬂﬁﬂul’0\1 (5]aﬂﬂﬂuﬁ!LWﬁ\iﬂﬂﬂuﬁﬂiﬁTﬁlﬂuﬁﬂﬂullwa\‘lﬂ@]ﬁ]u

v JY [

ﬁ?ﬂ%ﬂﬂul‘ﬂumﬁﬁ (Lonsdale et al. 1979; Turner. 1984)

5.2 auaanasn nazilszanimmmsvavesmiaanw

9 9
Odum (1969) 1@fnu1 Usmawanandulguginaiuadenisnielasiu (TPP/TR)

= o

NilmadeMINAWIveszuuing a1szuutinalianuanysol amlddestininnai 1

A v '

HPINHANAAARDINAININNIAIN1T 1810 uaa 1N 1ng 1 vzuaaadassuutnming

U
b4

9
IFIWA U (a mature system) Eﬂ']ﬂf‘l"l'iﬁ'ﬂ‘bﬂ ﬂﬁlﬂﬂlNaNﬁﬁﬂluﬂ:@llﬂll‘ﬂQﬁﬂﬂﬁ@ﬂ?ﬁﬁWﬂﬂl%i?N

@

' a v ¥ A R A ' = v Ay oy 1w Y Y
WUNIFTUUHNF NN UM 3.79 FIUAIWINAIIHU mew'lﬂ"lmmﬂﬂa I RERGIRE

o =2 a Y av = ~ Aa 2
AUNITANHITEUUHNIAVDIUINUNLINAD (Pearl River Delta) Iuilsgimau nua1dsuu

v
U 1

a gl.: a = & o’dy Y I 1
HaNAN YU U INIHNAADN1311819531 2.867 (Duan ef al. 2009) BT/ NN 1711 U1
a o w W [ A 4 a Yo
s2UUHOAMFINAU TUTEAUNIAIEY 81HBININLMITIVNIN HagszuUNna 1d5Y
nansznuuninu'lal (Fetahi and Mengistou. 2007) BLANAINNUAITANYIUTINUB1IVINDA

(Bengal Bay) (Ullah ef af. 2012) 1@ 21 1103 1518 1 (Seine estuary) 111 5z im et el § 1611

Y
% 1

~ 1 a a g’; a
(Rybarczyk and Elkaim. 2003) nWuailsuianananvuilguginsvuanenisniglesiu

Y 1.a o Y

A < = 9 < a a dy U =Y
un1 1.351 uag 1.37 G‘Iii\iiJﬂHﬂgl}Wiﬂa lc?iﬁzmJunﬁmnmmmmmwmmum DRGNS IEFTRLY

U
9

gNTUDINANAN (Net system production) Y8455 VUNIALANIINIAITT WOTAIMGININ (6,000
1 o a v ¥ a Jd
t/km’/year) IS UIABINY 52 VU UNALINUNUUN A (Duan ef al. 2009) (4,821.405 t/km’/year)
Y3 KX A ~ 9 1 a [l %,' 1
paraeliudadilsunavessine s i Inadng sz uuinganms Ivamaudii uazinwas
dy ] dy [ o’g A = 1 %,' (=Y 1 %’
MMy paoadulp@eIda INUMsn]asunistieanguIna N

Y Y Y
YSuunananvulguginimuanon1asIn 1Ny (TPP/TB) 1AMIANYINAT

4 4 - ‘2 A
Mg (114.068) tonffsuiisunue1iuenea (Ullah et al. 2012) Ui unda (Duan et al.

Y

2009) uaz U1nuii1dY (Rybarczyk and Elkaim. 2003) (14.694, 18.143 1A 38.26 A1UE1A1)

s

) v v
FUAEINVAINIATININNIHUAADUTUIUNT IMavDINIaFININNITLVY (TB/TT) NHA

' J a v Y A a ' ¥
0.004 (/year) 931913 UINDA igiJ‘lJUL’JﬁﬂTﬂLLNHTLWﬁa wagseuUHnaAlInLNLIEY (0.026,
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o W A L= 3 Y a ] %’ Al I a ~
0.017 ttag 0.01 MINAIAD) NUAIFININ mmu”lmwwuunﬂmmmumwﬂmmuﬁzuuuwﬁm

U

v o

S1EA (developing ecosystem) (Odum. 1969) 8191fiam19nszvdinAsthauiheil
msausaimstszuediannluisnatnui (estuary) (Sawusdee. 2009) AaBAILTING
Boanouiflus 1IN (M9 HBBLATY AENoINAg)) (Jarernpornnipat et al. 2004)
Fufumsdamansznuaens e Fiinaed1anin aeandessunansznuFiindglusi

A o 1 ] a 1 %,’ 2 d 1 1
ulfﬂEJ ‘I/IiJﬂ13’1;1QLLN“I/H“]J'J'ZEN’E]EJNWuHLHuIWJmW18‘]Ji!f)m1J1ﬂLL3J1,!1°NL°]JLlLL1’TaQ’JNllGIJ uaz

o % o

2YVIATAIUNIYDDU (Christensen. 1998; Christensen and Pauly. 1998)



MmN 5.1 1W5eUNsAUANYULYITLUVTNA

Tapi estuary Bengal Bay Pearl River Delta Seine estuary
Parameter
(This study) (Ullah et al. 2012) (Duan et al. 2009) (Rybarczyk and Elkaim. 2003)
Sum of all consumption (vkm?year) 2,867.085 1,219.445 4,969.926 1,110.25
Sum of all exports wkm’/year) 4,437.139 264.235 3,139.809 548.43
Sum of all respiratory flows (vkm’year) 1,579.404 753.128 1,681.569 623.19
Sum of all flows into detritus (wkm’/year) 4,463.769 390.913 5,452.147 1,321.35
Total system throughput (vkm’/ycar) 13,347.400 2,628 15,243 3,603.22
Total net primary production (vkm’ycar) 6,000.00 1,017.363 4,821.405 853.41
Total primary production/ 3.799 1.351 2.867 1.37
total respiratory
Net system production (vkm’/year) 4,420.596 264.235 3,139.837 230.22
Total primary production/ 114.068 14.694 18.143 38.26
total biomass
Total biomass/total throughput (year) 0.004 0.026 0.017 0.01
Total biomass (excluding detritus) wkm*) 52.600 69.241 265.875 22.30
Climate Tropical Tropical Subtropical Temperate

70
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5.3 wansznuanmsmuszus

ﬁnﬂﬂ'ﬁﬁﬂy1waﬂﬁg‘ﬂUﬁ]’lﬂﬂ13ﬁ1ﬂ5$11\11ﬂ81%!&ﬁﬂ51a@\1 Ecopath with Ecosim 311
= 1 A A ° 2 A ' a
fniﬁﬂ‘]sl111!'013]17]EJWTJ’JTLM@?JﬂTﬁaQLﬁQVHTJ5311\1%’”]5]]1«! L?Jﬂl]a1ﬂ1u]lﬂﬂguﬂwﬁaﬂaqmﬂq

a o oY . = g Ay vo A
UIABINTNUDITAIUN (Chrlstensen. 1998) ﬂ?iﬁﬂ‘]&lWﬂﬁqu]lﬂﬁna'ﬂ\iWaﬂ15lﬂa8uuﬂa\1ﬂ3a

A A [

= [ o %’ a ~ = = a [
FIMNVOITAIUUFINAINTLo2a1 51 vwaz 10 Y Welnisadusailseuausnalinug
’cf = oA = = [ o 4 = 9 . 3’; [
11U wu1Nszeznal 5 ¥1a3 I INTUNNFTURINNINNA 28 (Photololigo spp.) ANLLA
= ~ar A X ~ = ~ ] ~
szeznatusnlaunuINLazasnaaenszezal 5 Y luvuzndameuned (P. serperaster)
° ~ A = ' = @ Z a0 A 2 = A
1NNI5I1AVINVNIAFININAURNTUAIAAI 11529 2 T 1150 HAIINUUNAVNNVUIUDIDN
VA~ o = = = [ v = 9 .
4 1ABNNTVADITLEZIADN 10 Y WUNIAFTINNTUANSVOINNUNNAIY (Photololigo spp.)
2 [ = Ha o A2 o ~ =< a0 1 ~
AaUATEaAUTNNUAUNYYY uazdinanaasnIunaszeznal 10 1 aevintaimeanen
1 = @ v A A & 12y A 3 9 9 @
(P. serperaster) WUINIAFIMNFUNNTFUTN1Tanaauad)n 5 Huduly aeandesny
= a 1 ti‘ o ) t:' = = d‘
NISANHIVUSNUDNLINDD N10D95282IAINTNINITUTENINTZezna 51 waz 101 Weag
° A & ] = v o = = 1 < 9
usailszuanuiuaoumuiarInInveINguATAIMFEUNNISaaaegInantios
Y
32021901 4 Y5 N NAINUUYIATININVOINGUUAI19¥TA (shark and small demersal fish)
ziimsanauiiodnandszezinaln 101 (Nabi and Ullah. 2012)
[ v J %’ a 4 o o glJ 4
AIUdAA1NFIABNY HADINNITTIABINANTENUIINMTINYTENININTLeLIA 5 Ay
=~ = = = v A Y ) =~ Y o o
10 3 lutimsnlagwlasueswwadanmanin llesdanstine (P. merguienis) waz iy
. N y A 2 4 = o ¥ =
(M. brevicornis) NHUUA TN UYUDIDUBINININTAUTINIYTENININ FOANADINITANHT
YINUNLLaD151D 8U (Arabian) JUUsLINADUIAY (Mohamed ef al. 2005) 148 % Christensen.
d':ﬂ 1 d' = [ L. Y =
(1998) Nenw1 Tue17 ImenioUnisadns il szuanne uainuin dawaliuiaiinnues

! Y i [ = = A ds!
NQUNY (sergested shrimps) ATAANTYU (crustaceans) A HNN (cephalopods) WHUU



UNA 6

= Y
agﬂwamsﬂnmuammﬁummz
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6.1 JA39a319 tazHINNIBITZUVHNAVDITA 1
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a . o w a 1 ?,'
nenyiavesdarsuilulaseadumudwumsnuluaeloo s luszuuinailnuiiini

A Y

Yo < ' A . v 3 a o o .
Ta¥aau 1une NRFIFA A Jarnsziuu (Himantura spp.) JatlunInnuda (carnivore fish)

= a ' A v Y a .
¥9U5 Inala1nesned (P. serperaster) Y1990 (Johnius sp.) A1 11U (benthic fauna)

o A

1 4 . 1 o w a
NQUN (P. merguiensis, M. brevicornis) QgAY F1N (detritus) AIUAIAUNITAUAITA AD

a

[ a

J . I o J a
uwmﬂmuﬁmazmymm GTNUJummwa@ﬁmmaQam1511,!awiammwm*szuumm
! 1 9 a 1 % = d’d Y = a ~ (%
G])"lfJﬂ\?'ﬁ]1’J'UTL!ﬂﬁ)u‘]J‘iL’Jﬂ!‘]J'lﬂllﬂJu'lﬂ'l“lJﬂﬂJﬂWiWﬂWTﬁ1ﬁ]@TVﬂi uazﬂimmaumﬂmqmﬂ
1 c%’ U v Y
LLW@QLﬁfNWE]fJﬁQQ’ﬂ'IﬂLHJU'I

o w

%JJ 1 o d’%’ a o v ] '
AAVVUDING (TL)mmﬂquﬁmuﬂmwuunﬁﬁmmiﬁﬂmﬁmagiwJN
) (% g’./ d‘d U 9 ' 1
1.000- 2.984 Tagd1audue1r13NIAIge laun naulainsgiuu (Himantura spp.) 181920

(Johnius sp.) Ua1annzia (P. canius) uaz UaInangia (Arius sp.) ¥91A1 2.984, 2.882, 2.852

2% A

o v J o ! o v 1& ! ' ' Y
Uag 2.758 91UA1 Y d@I3UTAIU ﬂﬂﬂiuﬁTﬂ‘Uﬂlu@TﬁTi‘ﬁ 2 llﬁafllﬂ GEVIIN (P. merguiensis,

U

'
' o

\ ) 4 v ¢ o w g‘/ A A 9 1 o A R
M. brevicornis) BagUNAINADUT A ﬁ]ﬂﬂﬂlu@qﬁqﬁﬂﬂﬂ']@']f‘]’ﬂllﬂllﬂ UNAINADUNY & Tl

a g}/ Y

% 3| o o g’/
AWAAYUAY (primary producer) LAIABHIN (detritus) (TL 1.00) Fuilu llawdvuiuemsves
a 1 SO) = y 1 o U gIJ
S EATRIATNG L 51 T TR thIR) (estuary ecosystem ) HALILVURNAYIOA (coastal ecosystem) RSB IRTAY

H 9 H
2IMITGIFANN 1liyn (TL 3.000) VULNAAVIUDINITNUIN (TL 3.000+) Wnnuluszuy

1 o Jdo

a Aa ~ dy Y
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Eleutheronema tetradactylum ﬂmqm 63 32.78 405.03
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Photololigo spp. HinnNaY 180 13.76
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(34.50-68.21)
13.73
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Diet of Eleutheronema tetradactylum
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Diet of Scatophagus argus

Food contents Proportion

Megalaspis cordyla 0.03

Anodontostoma chacunda 0.02

Rastrelliger brachysoma 0.03

Penaeus merguiensis 0.05

Detritus 0.87
Sum 1.00

No. of samples 63

Food contents Proportion
Zooplankton 0.20
Phytoplankton 0.70
Detritus 0.10
Sum 1.00
No. of samples 180

Diet of Thryssa sp.

Diet of Megalaspis cordyla

Food contents Proportion
Penaeus merguiensis 0.23
Metapenaeus brevicornis 0.30
Detritus 0.47
Sum 1.00
No. of samples 155

Food contents Proportion
Zooplankton 0.03
Phytoplankton 0.9
Detritus 0.07
Sum 1.00
No. of samples 176

Diet of Anodontostoma chacunda

Diet of Rastrelliger brachysoma

Food contents Proportion
Zooplankton 0.30
Phytoplankton 0.60
Detritus 0.10
Sum 1.00
No. of samples 112

Food contents Proportion
Zooplankton 0.40
Phytoplankton 0.50
Detritus 0.10
Sum 1.00
No. of samples 173
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Diet of Parapocryptes serperaster

Diet of Arius sp.

Food contents Proportion
benthic fauna 0.13
Parapocryptes serperaster 0.15
Metapenaeus brevicornis 0.17
Detritus 0.55
Sum 1.00
No. of samples 180

Diet of Plotosus canius

Food contents Proportion
Liza sp. 0.02
benthic fauna 0.40
Portunus pelagicus 0.05
Detritus 0.53
Sum 1.00
No. of samples 40
Diet of Johnius sp.
Food contents Proportion
benthic fauna 0.09
Portunus pelagicus 0.14
Penaeus merguiensis 0.21
Metapenaeus brevicornis 0.31
Detritus 0.25
Sum 1.00
No. of samples 180

Food contents Proportion
Parapocryptes serperaster 0.10
benthic fauna 0.20
Parapocryptes serperaster 0.10
Metapenaeus brevicornis 0.30
Detritus 0.30
Sum 1.00
No. of samples 180

Diet of Liza sp.

Food contents Proportion
Zooplankton 0.07
Phytoplankton 0.08
Detritus 0.13
Sum 1.00
No. of samples 180

Diet of Himantura sp.

Food contents Proportion
Parapocryptes serperaster 0.05
Johnius sp. 0.27
benthic fauna 0.20
Metapenaeus brevicornis 0.10
Detritus 0.38
Sum 1.00
No. of samples 102
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Diet of Photololigo spp.

Food contents Proportion
Zooplankton 0.50
Phytoplankton 0.40
Detritus 0.10
Sum 1.00
No. of samples 0

Food contents Proportion
Thryssa sp. 0.05
Photololigo spp. 0.10
Portunus pelagicus 0.25
Penaeus merguiensis 0.10
Detritus 0.5
Sum 1.00
No. of samples 80

Diet of Portunus pelagicus

Diet of Penaeus merguiensis*

Food contents Proportion
benthic fauna 0.25
Portunus pelagicus 0.06
Zooplankton 0.15
Phytoplankton 0.40
Detritus 0.14
Sum 1.00
No. of samples 125

Food contents Proportion
Phytoplankton 0.50
Detritus 0.50
Sum 1.00
No. of samples 0

Diet of Metapenaeus brevicornis*

Diet of Zooplankton*

Food contents Proportion
Phytoplankton 0.50
Detritus 0.50
Sum 1.00
No. of samples 0

Food contents Proportion
Phytoplankton 1.00
Sum 1.00
No. of samples 0
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) f.an DO QT Ay analUsauas  Chlorophyll a NO, SRP aunleing
1hou pH » TSS -
(m.) (mg/L) (°C) (psu) (cm.) x10" (mg/L) (mg/L) (mg/L) Tudu (%)
9.7, 2557 3.10 5.76 30.50 7.67 12.27 84.75 12.75 0.00 0.011 57.34 5.09
(2.87-3.38) (5.49-6.00) (30.50-30.90) (7.55-7.9) (12.00-12.60) (76.9-90.00) (2.61-20.54) (0.00-0.00) (0.05-0.18) (47.2-65.50) (3.71-6.36)
5.0. 2557 2.27 5.61 27.26 7.36 7.20 25.6 0.90 0.017 0.055 68.87 7.88
(1.92-2.57) (5.73-6.06) (27.10-27.50) (7.31-7.40) (5.00-11.00) (19.00-27.50) (0.44-14.60) (0.05-0.98) (0.045-0.069) (47.02-80.67) (7.7-8.04)
f.N. 2558 3.12 6.06 27.63 7.42 31.20 89.9 7.10 0.00 0.02 50.00 10.17
(2.90-3.42) (5.47-6.47) (27.50-27.90) (5.49-7.96) (30.00-32.00) (76.00-98.25) (4.82-9.48) (0.00-0.00) (0.007-0.120) (41.22-62.56) (8.79-11.27)
134.8. 2558 3.04 5.60 29.58 8.01 32.00 71.8 0.90 0.00 0.007 46.27 13.39
(2.87-3.00) (5.42-5.91) (29.30-29.80) (7.79-8.13) (32.00-32.00) (62.00-84.00) (0.61-1.25) (0.00-0.00) (0.005-0.011) (42.44-50.00) (7.71-27.47)
1.9, 2558 2.17 5.78 31.50 7.14 19.03 59.85 1.33 0.00 0.03 30.12 9.14
(2.09-2.35) (5.49-6.06) (31.00-32.00) (7.00-7.20) (18.70-19.03) (59.90-60.50) (0.08-5.52) (0.00-0.00) (0.008-0.073) (29.06-31.06) (8.04-10.13)
.0. 2558 1.70 6.01 30.57 7.21 18.60 54.2 20.56 0.002 0.009 39.43 10.56
(1.65-1.8) (5.97-6.03) (30.5-31.5) (7.06-7.34) (18.20-18.90) (50.00-56.40) (0.44-28.15) (0.00-0.02) (0.005-0.016) (23.00-55.23) (10.13-11.65)
f’h!ﬂéﬁl 2.57 6.09 29.5 7.47 20.05 64.35 8.71 0.01 0.015 48.67 11.25
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ASNUINT 19 fgfw5@%’auaﬂmaﬂymzammumaﬁxuuunﬁquyf]sum Odum

U q

MNeUNUHNAVDY ECOPATH

Ecosystem attribute Developing Mature Estimated by ECOPATH
Total primary product/total respiration ~ <1> ~1 TPP/TR
Total primary product/total biomass high low TPP/TB
Total biomass/total throughput low high TB/TST
Net production high low PLS

Food chains linear web-like CI
Organic matter small ~1 TB/TDET
Niche specialize broad narrow SOI
Mineral cycles open closed FCI
Detritus unimportant important TDC/TC
Growth form i N TB/TST
Stability poor good O
Information low high A

nu1: Aauilasn Odum (1969)
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Parameter

Description (Bacalso and Wolff. 2014)

Total system throughput (T)
Mean trophic level of catch
(TLo)

Gross efficiency

(GE, catch/ net p.p.)

Total net primary production
(PP)

Total primary production/
total respiratory (PP/TR)

Net system production

Total primary production/
total biomass (PP/B)

Total biomass/total throughput
(B/T)

Connectance index (CI)

System Omnivory index (SOI)

An index of ecosystem size in terms flows (Ulanowicz.1986)

Weighted average TL of harvested species/groups; an index of fishing
impact (Christensen ef al. 2005; Pauly et al. 1998)

Sum of all realized fisheries catches relative to the total primary production;
tends to be higher in systems targeting low trophic level resources
(Christensen et al. 2005)

Summed primary production from all producers (Christensen et al. 2005)

An indicator of system maturity; ratio approaches 1 toward

more mature systems (Odum. 1969)

The difference between total primary production and total respiration;
approaches zero in mature systems (Christensen ez al. 2005)

An indicator of system maturity; ratio declines as biomass is expected to
accumulate over time or as a system matures (Christensen et al. 2005)
An indicator of system maturity; increases as a system matures
(Christensen.1995)

Ratio of the number of actual trophic links to the number of possible links;
correlated with system maturity as food chains are expected to shift from
linear to more web-like as a system matures (Odum.1969)

Average omnivory index of all consumers weighted by the logarithm of
each consumer's food intake; an alternative measure to characterize web-

like feeding interactions in systems (Christensen ez al. 2005)

131 Bacalso and Wolff, (2014)
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Life History Data on Rastrelliger brachysoma
Short mackerel

Family: Scombridae Mackerels, tunas, bonitos

Max. length

T m L

L infinity (Linf): =|gs.1 cm |TL Recalculate
. Recalculate

" 145 her o=

Growth &

Median @ value with related Linf. and K. mortality data

Enter Winf, temperature, aspect ratic (A), and food
type to estimate Q/B

Wit -2754 ]a Temp -(85 ]ec
ion E t ST ol
F&%-:Il:mnsumptlcn I::gnde-: ®  AFD :(E{‘-\_)m Recalculate

weight per
wear =
Detrivore | Herbivere Omnivore  Carnivore
, - 5 =

~ > N " e ! ~ = v ) .
MNHUINT 8V LLEFAIITNITHIA ‘]JiTﬂﬂ@]ﬂiJ'Ja“]f'Jﬂ'lW (Q/B) Tﬂﬂi%;@m%ymm FishBase

78 St bascinput |

#4 Define groups... % Editmulti-stanza,,
T T T
| | Biomass in l Production / Comumpum | A, .
bitat area Ecotrophic Other Production/ | Unassim.
Group name a habitstarea | biomass | biomass ; ! i 2
| (k) | (iyear) | [Mw) | Efficiency ! mortality | consumption | consumption
gy = . G AR A Y N B R

1 Eleutheronema tetrada 1 0.000
2 | Scatophagus argus 0.000
3 |Thryssasp. 0.000
4 Megalaspis cordyla 0.000
5 | Anodontostoma chacu 0.000
& Rastrelliger brachyso 0.000
7  Parapocryptes serpera 0.000
8  Arius sp. 0.000
9  Plotosus canius 0.000
10 Lizasp. 0.000
11 Johnius sp. 0.000
12 Dasyatidae 0.000
13 Benthic fauna 0.000
14 Cephalopods 0.000
15 Crabs 0.000
16 Shrimp 0.000
17 Sergestid shrimp 0.000
18 Zooplankton 0.000
19 Phytoplankton
20 Detritus |

=h.

MWHUINN 9 T 038 Biomass (B) Production/Biomass (P/B) Consumption/Biomass (Q/B)

Y o 9 o =
aoatiu lunuudiased lams
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fal Start ]/‘;: Basic input)/e Diet composition ]
fﬂ Sum diets to one Set: @

| Peytpedatr | 1| 2] 3] 45678 s 0] u]ne[n]u[n]e]7]s]
1  Eleutheronema tetradactylum
2 Scatophagus argus

3 Thryssasp.

4 Megalaspis cordyla

5 Anodontostoma chacunda
13

7

8

Rastrelliger brachysoma
Parapocryptes serperaster
Arius sp.

9 Plotosus canius

10 Lizasp.

11 Johnius sp.

12 Dasystidze

13 Benthic fauna

14 Cephalopods

15 Crabs

16 Shrimp

17 Sergestid shrimp

18 Zooplankton

19 Phytoplankton

20 Detritus

21 Import 0.000- 0.0000.000 | 0.000._0.0000.000 0.000 0.000 0.000 | 0.000--0.000-0.000 0000 0.000 0.000 0.000 0.000 0.000
22 Sum 0.000 /0.000 0.000| 0:000 |0.0000.000 0.000.10.000, 0.000 | 0.000  0.000 0.000 0.000 0.000 | 0.000 0.000 0.000 0.000
23 (1-Sum) 1.000 |1.000 1.000 1.000 |1.0001.000 1.000./1.000 1.000 | 1.000 1.000 | 1.000--1.000 1.000 1.000  1.000 1.000 1.000

MR 100 maiudteyadadiuesdilsznovussermslunsgmizuunsiaesd laws
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Ecopath) Usgnoudleyadoyan1s | astl (Christensen et al. 2008)

'
A o

. 1 @ 1 A o = =2 g ' Y A A
1. Functional groups N@NAI9819NMIMIANE1 3 unquinyiiviin w5
I 9 1 a a 1 4 A 4 v J o J Y a
AuTasaed1eae o Tussuuiing 019 (FU UWaINABUNY UNaINABUTAT dAINTIAY
o I
asaauFou niin nazda1 udu
. = 1w 1 A < 1 ]
2. Biomass (B;) 47030 1M¥04ngua10819nAn w1 Tasueniluuaazniieued
IGERGERT
3. Production/Biomass ( P, /B,) @A@IUNAHAAADLIATININ FINAUNINY
HATINUBINITAGIINMIT TN UMIAGIINTITUBIA
@ v a [ [l I
4. Consumption/Biomass (Q,/B,) dad2UN13 U5 InAaen g3 11U
MINULINITVBINGUA 0 1IAAL TATIAT
4 1 a
5. Food composition ( DC; ) 0471/358N0Uv8981415 1UNTZIMIEUARZ ¥ HAVBY
R ] I @ ' 9
nauiediludniidiusesay
6. N1V 1NAABNIDTININ (consumption/biomass) Multiple regression

(Palomares and Pauly. 1998) a1 A, (aspect ratio) TN15AIUIUMY Vibunpant et al. (2003) 4

LAAIAIAINAITINN 2.6

Ar=H?%S

MWHUINA 11 LaaIn1veIad s 1un15AIUIs aspect ratio

131 : Palomares and Pauly (1998)
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A1519081INH 3% A1 aspect ratio Yostlamzaluusnued lne (1998)

Species N  Caudal fin height Caudal fin surface area Aspect ratio(A)
(cm) (cm”) (h*s™)

Atule mate 10 6.53 9.23 4.62
Chirocentrus dorab 6 9.70 21.51 4.37
Pampus niger 10 8.95 17.65 4.54
Rastelliger spp. 10 4.84 5.70 4.11
Scomberomorus commerson 12 10.22 23.80 4.39
Selaroides leptolepis 10 291 3.36 2.52
Epinephelus aureolatus 8 6.31 23.73 1.68
Epinephelus sexfasciatus 9 2.53 5.70 1.12
Lutjanus lineolatus (Lutjanus 9 5.09 10.10 2.57
lutjanus**)

Lutjanus malabaricus 11 7.96 37.46 1.69
Mullidae 6 7.28 12.23 433
Nemipterus hexodon 10 5.83 10.44 3.26
Nemipterus mesoprion 10 4.84 6.83 3.43
Nemipterus peronii 10 7.03 11.21 4.41
Priacanthus macracanthus 3 6.43 14.40 2.87
Priacanthus tayenus 10 6.56 14.58 2.90
Platycephalidae 12 3.74 8.01 1.75
Saurida elongata 6 8.13 17.50 3.78
Saurida undosquamis 10 6.70 11.11 4.04
Scolopsis taeniopterus 10 6.15 11.43 3.31
Siganidae 10 4.42 7.04 2.78
Nemipterus tambuloides 10 6.74 11.05 4.11
Rachycentron canadus 7 11.40 45.48 2.86
Epinephelus morrhua 9 5.52 19.34 1.58
Euthynnus affinis 10 9.61 15.07 6.13
Thunnus tonggol 9 10.38 19.98 5.39

o duni¥re lugiudoya Fishbase 2000

A : Vibunpant et al. (2003)
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