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Fig. 1 Sampling stations in Feiyun River Estuary
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Tab.1 Functional groups and main species in Feiyun River Estuary
75 rsed FERA
No. Functional group Main species
. B [C 5 5 8 (Coscinodiscus jonesianus) ¢ H [B 7 ¥ (Coscinodiscus argus) G (Ceratium
! I 1) Phytoplankton tripos) . WP Bl B 25 (Skeletonema costatum)?
s K1 455K T (Acartia pacifica) . E Vi 5 . (Sagitta bedoti) JEET H (Sagitta enflata) s EEH
2 I 519) Zooplankton 7K & (Euchaeta concinna) MUK % (Centropages sinensis)=5
3 P& K onosirus punctatus B (Konosirus punctatus)
4 J1% Coilia nasus J1%(Coilia nasus)
5 Aiﬁﬁ*ﬁ%g Portunus =YL T (Portunus tritubercula)
tritubercula
6 ﬂiﬂ%ﬁiﬁl Collichthys il Sk Mg ZE A1 (Collichthys lucidus)
lucidus
7 3kt Harpodon nehereus o3kt (Harpodon nehereus)
8 ITURIG Oratosquilla oratoria  F1EFW(Oratosquilla oratoria)
Wi
9 LS Lateolabrax Hh [ ¢ i (Lateolabrax maculatus)
maculatus
» . " : ) . . o
10 FRE 82 Gobiidae T\{A EEKEH:[EFF}%1'1[(Odontm‘nblyo-pu/fﬁlacepedll) K RAF R AG(Chaeturichthys stigmatias) . "PAEFTFLIF
& f.(Ctenotrypauchen chinensis)?%
W21 7 b ihti) S G755 foynerd) W BE = £ 1 ,
11 #F8K Flatfish Jut %/Iﬁ,axggynoglossus lighti) G #3(Cynoglossus joyneri) M3E =2 & #(Cynoglossus
trigrammus) <y
13 HiAth 77 15 £ F} Other JNEE At (Larimichhys polyactis) % Wit (Nibea albiflora) . K& i (Larimichthy scrocea) . Kk F Uil i1
Sciaenidae (Pennahia macrocephalus)
N . W ECAJs X EF (Parapenaeopsis hardwickii) | J& BEGHT AT ER (Metapenaeus joyneri)  JJ &5 4R
e _ =] N Joy N R
13 KBUAFSR Large-scale shrimp (Metapenaeus ensis) A Y5115 % KR (Penaeus tenellus)?
14 KEUFFR} Palaemonidae ¥ B F R (Exopalaemon carinicauda) "% & ¥ YN Exopalaemon annandalei)“5:
N H AEH Charybdis japonica) U IEEH Charybdis bimaculate) .7 JEAR T (Portunus hastatoides) it
1) fiEE 2K -
15 AR Large-scale crab R T (Portunus pelagicus)=5:
N S TS LW (Sepiella maindroni) KA B (Loligo beka) AW (Octopus variabilis) JE 1
SNTE O 5=
16 25 Cephalopods (Octopus ocellatus) SV IH %W Uroteuthis edulis)
N . H AR 85 UR (Alpheus japonicus) RS HINR (Solenocera crassicornis) EEWGLIN(Alpheus
ik .
17 /MEEF Small-scale shrimp distinguend) . "1 E B X (Acetes chinens)
18 /NEUEEZS Small-scale crab 2k 5 B8 (Eucrate crenata) G IC2E8E (Philyra pisumdeHaan)55
19 Hifth 17 /£ 2% Other LM IR (Dictyosquilla foveolate) Wi /INTER I (Oratosquillina interrupta) | [t FE 4% M I
Stomatopoda (Clorida rotundicauda)
- WRHENR(Turritella terebra bacillum) A BRE R (Murex aduncospinosus) . > WWER (Bufonaria rana) .
hr
20 HkfEEIP) Mollusea FIEH 5 KIB (Lophiotoma leucotropis)?
2 AR Ui A P B a2 Rt (Coilia mystus) Si(Ulisha elongate) . "Vl i Thryssa mystax) FE[S /NG T f(Sardinella
Other planktivorous fishes zunasi)
29 oA YTk S Bk a2 W88 (Muraenesox cinereus) 18 B il (Sebastiscus marmoratus) . i 8847 1 (Trichiurus lepturus) VH
Other piscivorous fish i1 (Lepturacanthus savala)%s
23 oAb A A= 4 i fn 28 EE W] (Hapalogenys analis) 93 #5(Solea ovata) AR (Akysis sinensis) 417 S fh (Antennarius
Other benthivores fishes striatus)45
24 HAth 24 ¥ 4635 Other IRBE(Pampus argenteus) Bt BB (Pampus echinogaster) & 8 7 )7 il Takifugu xanthopterus) 756 5
omnivorous fishes il (Polydactylus sexfilis)=5:
25 FCA FEAG A= 4 Other H A ke FE (Amphioplus japonicus) SEHE VW VP % (Nephtys oligobranchia) #4575 1,
zoobenthos (Heteromastus filiformis) AN 2288 B (Cirratulus filiformis)=F
26 A HLIEJE Detritus FHLIEE
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%2 Ecopath#HEEIREEEE
Tab.2 Range of suitability of Ecopath model indicators

izt 5 H G
Indicators Scope of suitability
Y RFERCE GE 0.1~0.3
R NE KT GE
I i /[l fk i RAJAS INF1
AT B /4 ) B RA/B 1~10
B AL A e AT /4= ) ik RA/B 50~100
Ay i /I i P/RA INF1
2 4

2.1 Ecopath#ZEIINEEH S

FRIRME T KAV A S RS2 Ecopath
BRI FEA A e ARG 0 . B AL 45
WAl IE L, R O A S R S A T REL
Fe A% (BE) M 0.114~0.896 , J i & fn Rl 1)
B A3 SR e 8% A 5 0.896, HRTRIIRZ T
AEZH /NRUBR I R AHAl 1 2 2RI fE4H Y EE
EMIATE 0.8 L I B iy 2 £ T RELH A [ AL iy
IIREZHA EE N 0.1~0.2, & TRl R4

WEFRRNAERE , CalLHEAESR
G E FRH N 1.00~3.84 o I WiAE Y AR
VE R PRL 7278 F2 90 A F I (IR 8 B IR Y
K 1000 IR G = D RE AR b = AR i, vk
Sy F A A R ) e AR A e VK Bh Y B 1
FKINREAL, B IR A 3.80, THUHL Y B BT fiE
YL E TR RN 2.52, FE LTI M RELLE 77
Y%k 2.52~3.52, (N 3.24., WFRINAEL I E IF
9ok 2.48~2.64, (N 2.57 ., BERINEELLINE 57
950 2.92~3.07, ¥(H M 3.01, 1 EKINHEH E 5
RIIE R 2.92, 3k KT REL B FRH N 3.14,
22 RYIMEN

K2 H2023 5 Rl OAESRERNEYM
SER B £ n [R ER R OR R 2R AL Th R4
(5] B i R /MR R AR i i 22 /0 TR e 22 ) 3
LNRBEAFYRRAZ MAEH TR TR LR,
RYEA S RGN RERRIEAN R, 7T LS8 M %)
Oy 2 SRR BB BE S B B TR A, 1k
TR A W B Wi (R ) — 17 e 8 )
AR S ) — /N 2 R A0 28 ) s IR T A AL
PRI L 1R A S 1 e B B Bk C LIRS —
JERG S — /N A1 IR — R R )
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2.3 BEiS TR ANEE AR

W ERERE A CRL RS ES RS
126 DB RE R A N 6 A E RN
(F4), RGN B IR Z A E SRR CR A
3R BEEEFRBN TR Be i s 16
TR, g g 1 A R B SRV A
VIR it i K, A AR 2 R BRI o BE AT
RREES TN, ARG MEBERIET T
479.4 t/(km*-a) , o S IR0 T E 2 IR ALY
TR B A= A B, VBB S R G BE I A1)
A ERR D MR R T 4378 ¢
(km’+a), (54 T HEBEE SEE 1 91.32% , AN i%E
TR RS B RE AR E T 359.6 t/(km?+a) ,
T RS R 1Y 86.63%. X 7 BRI A g
IR v 0 B 43 e 1 I AR AT 2 BOF i
VIREJE BB DT T ok, XN e Sife— 20 T ik
BRGWRER IS B PAR L T AR,

1 2% 5 T, AR R G0 R ARRCR
8.623%. Hiv W1 g A= WL s R R
8.611%, WA TA MLIFJE 1 8.640% . ME TR
2 VIR L i ol B vh , W19k 7 5 B B A AR
mTAPLERE . SR AEE R 2 ALt
FErf RIGE P B W B ARRCR  6.442% , RS (KT
FAHLEIE Y 6.694% ., RGEAAEE WIH A= L
KA LR (R 55 AL BOR e m (B A B SR T 2
IV 2206, 34K F 1%, {5 =3 B AL SR R AR A
NHEERZ TN EZMZ A, 55 5K 6.541%,
6.442% H16.694% .
2.4 INREAEREE TR

K4 Mz BB RGEIREGE RN E, A6
I T X IR IE RN, Fm I TIRE A 2 AR A7
BTG R, BV NZ D) Re 4L A= 1) 2 g
X} o5 — D Re 4L AR W A B s A R, O
UG A2 1A FH 8 B Sk 5 €55 T DX Sl DO A I
FREFFRN , Fm A D) RELL 2 (A1 A7 7 4l 2 ol 5E
G R, H Z 8] B R AR S E R, R
AR AR A B 25

HE 47 LU I, ZEAr A Dhae i, Y E4E
B BELH A= s, XA vk Sh g b
IRl IV E R Bk 2, IRl At iy £
PR A e EVE Pt i A o DA B0 1
KF MR BERER I A W N, X /N
FRIIRELL MR Sh i DI RELL BN VR F 5 i
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Fx3 X=ILABEAES RS Ecopath R K I REH4HE

Tab.3 Characteristics of functional groups in the Ecopath model of the Feiyun River Estuary

rkee BN R remsEya EREEAEYE ETRRERRCR
Group name Trophic level Biomass/(t/km?) P/B Q/B EE/%
PFIFAE Y Phytoplankton 1.00 3.460 180.00 0 0.423
IS Zooplankton 2.00 2.130 25.00 180.00 0.663
B Konosirus punctatus 2.52 0.041 2.65 16.50 0.619
JI8% Coilia nasus 3.17 0.035 1.48 8.60 0.578
— PR ortunus tritubercula . . . . .
=R T P bercul 2.92 0.238 2.53 7.80 0.297
PR 10 Collichthys lucidus . . . . .
WS Mg A0 Collichthys lucid 3.33 0.165 428 5.40 0.151
<M Harpodon nenereus . . . . .
e 3kt Harpod h 3.24 0.304 0.72 5.50 0.374
I UFIG Oratosquilla oratoria 2.91 0.076 4.54 20.20 0.675
ESpeAl ateolabrax maculatus . . B B .
rh EAE 85 Lateolab. I 3.84 0.097 0.48 3.42 0.114
IR P8 1625 Gobiidae 3.03 0.014 1.78 6.00 0.896
PR I3 Flatfis . . . . .
6% Flatfish 3.52 0.012 234 7.56 0.622
HoAbA7 & f6FL Other Sciaenidae 3.80 0.082 1.69 4.20 0.366
7 < Large-scale shrim K . . . .
KIUMRZE Larg le shrimp 2.48 0.020 5.32 20.00 0.856
‘i) Palaemonidae . . . . .
KA EFFL Pal id 2.58 0.010 8.20 22.40 0.758
KAVEEZS Large-scale crab 3.07 0.119 2.10 7.20 0.485
3k /£ 2 Cephalopods 3.14 0.038 3.12 9.00 0.565
/INRIIRZS Small-scale shrimp 2.64 0.005 7.80 27.00 0.813
/IR S Small-scale crab 3.04 0.027 3.50 13.00 0.529
HoAh 77 £ 2% Other Stomatopoda 2.93 0.014 5.80 19.20 0.881
BAK B Mollusca 2.22 0.076 6.80 32.00 0.609
HoAth 2 ENRRES
’\{L#ﬁiwﬁﬁ*ﬁ 2.69 0.020 3.20 12.80 0.545
Other planktivorous fishes
HoA ek 2 =y e
’\ﬁ"’w?.ﬂ(z.j]%ﬁﬁgﬁ 3.80 0.074 1.40 4.79 0.456
Other piscivorous fish
Ho Al e S £ S
HHREY Rk 3.44 0.011 2.60 8.20 0.449
Other benthivores fishes
HAb e ek
“ﬁﬁﬂ‘ﬁ& o~ 3.46 0.038 2.89 8.40 0.419
Other omnivorous fishes
HA A A= #) Other zoobenthos 2.39 2.902 7.20 28.40 0.226
HHLIEJE Detritus 1.00 28.000 0.421
4 0 Q
e G E{Mﬁ‘hkiljgﬁ'l‘ti@é Heflbgfrrkms
o Lateolabrax maculatus m“{@?‘%% Other Sciacnidac Other piscivorous fish oOther omnivorous fishes
2y iy SfK = e Py TS
s %QEE COll"glllSMY Q 2 atfisiy Cephalopods S '{Iy%% b Other benthivores fishes
Collichthys lucidus p )t 7% . s -scge 3
3 U Harpodon-nehereus O EG ]rg?%?? S PRIEES T EO R eI b 0
SR Diﬂ:ﬂﬁ ! pralgas Large-scale crab Other‘Stomat? oda— Other planlgivorous fishes
Portunus-tritubercula Oratosquilla oratorig y = /J\ipjﬂ:ﬂe P
iﬂ%’% }\—ﬂﬁ;ﬁ Paf:ﬁiﬁiac Small-scale shrimp ks
Konosirus puncmtu/s\ Large-scale shrimp Mo&])usca
2 <
1 Y v
|:| ?'69 O : AWt AK/) Biomass
0 —: WEDGEES R Predation or competition

2 XRIAESRERYUN

Fig.2 Food web of Feiyun River Estuary ecosystem
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Tab. 4 Distribution of energy flow by trophic level in Feiyun River Estuary ecosystem t/(km?+a)
FIRYR R £ i ) i ) 18 g I RS8Ny
Trophic level Consumption by predators Export Flow to detritus Respiration Throughput
i 0.003 0 0.013 0.017 0.033
A% 0.030 0 0.111 0.141 0.282
v 0.281 0 1.003 1.247 2.531
| 2.529 0 15.210 20.930 38.670
| 38.680 0 39.140 360.000 437.800
I 437.800 240.400 359.600 0 1 038.000
A7 Sum 479.323 240.400 415.077 382.335 1517.316
10 10 [0 [0 [0
41.050 263.200 28.860 38.680 2.549 2529 0.167 0.281 0.019 0.030
P It 0.088 1 0.065 v 0111 v 0.107 Vi
3.460 4.161 1.954 0.372
=360.000 —20.930 —1.247 =0.141 =0.016
359.600  174.600
D
ES.IOO 39.140 15.210 1.003 0.111 0.012
+EC
Q TST(%) PR
—., TE(%)

FDF_B R _.—IFD

P. W4 D, #EJE ; TL. H9R9 Q. W2k ik ; EC. fiyth SHfifat; R, WP AL ; B. EWit; PR, i 65 FD. WMl f%)E & ; TST.

BAERPAERG BB s TE.

P. Primary producer; D. Detritus; TL. Trophic level; Q. Consumption; EC. Export and catch; R. Respiration; B. Biomass; PR.
Predation; FD. Flow to detritus; TST. Ratio of each integrated nutrient level to the total system flow; TE. Transfer efficiency.

B3 XRIOASEERERREMEERINBE

Fig. 3 Efficiency of energy flow between trophic levels in the Feiyun River Estuary

£S5 XRIOETRFEFROELE

Tab.5 Transfer efficiency of discrete trophic levels in the Feiyun River Estuary ecosystem

Source/Trophic level s L v v v

H: 73 Producer/% 8.924 6.442 11.11 10.68 9.963
145 Detritus/% 8.697 6.694 11.08 10.63 9.936
S Total flows/% 8.834 6.541 11.10 10.66 9.952
A HLRESE b7 S i

. S . 0.400
Proportion of total flow originating from detritus
[UEE R R T V&S 8.611
From primary producers transfer efficiency/% ’
AU LR § 640
From detritus transfer efficiency/% ’

25 RES

ARG 8.623

Total transfer efficiency/%
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2.5 WERESEEITME () B A8 328 20 1 N (2 6) , X BEAE 1 A5 1) ek 1 &8 i

BEESIE C o VL Vg S TR 38 B RO R, SR 2.0 A5, AN MRS ) 8 SR ARG I ik
BIRGN 2.52, AW 0.040 5 vkm®, EEREE ] 1.000, SR, WA TE— M BEAR ) A1) &
KRR R SIAE Y SR o B Ecopath BT JH K Lk 21 AR B 19 2.1 fi5 6, /N MR 25 /) EE {E
FA IR RS R ERFE MR S a1, X EEEANES RGE I  EF
AR DL R RS T REAL A AE R L 10%  FRiRAS .

150 Negative
1 IF&Q) Positive

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

(=)

- - 25

—

—_— 26

L OIRIERIY) s 2. FRIREh s 3. BRER; 4. JIF; S, SPEMR T 6. Bk Rt 7. ek 8. TR 9. AL 10. SRR 11
SIS 12, oMl g Rk, 130 RIURE; 14, KEFURRL; 15, RBEESS; 16, KR 17, /NRIRSE; 18, /NRVEESS ;19 HAb P 22,
20. BB ; 21, HoAR A s 22, HAbWEK s bt 2S5 23, JLABCA B e 2 24, Hofih e it fads; 25, oAl
RIS 5 26, AHLREE .

1. Phytoplanktonp; 2. Zooplankton; 3. Konosirus punctatus; 4. Coilia nasus; 5. Portunus trituberculatus; 6. Collichthys niveatus; 7.
Harpodon nehereus; 8. Oratosquilla oratoria; 9. Lateolabrax maculatus; 10. Gobioidei; 11. Flatfish; 12. Other Sciaenbiae; 13. Large-scale

shrimp; 14. Palaemonidae; 15. Large-scale crab; 16. Cephalopod; 17. Small-scale shrimp; 18. Small-scale crab; 19. Other squillid; 20.
Mollusca; 21. Other planktivorous fish; 22. Other piscivorous fish; 23. Other benthivorous fish; 24. Other omnivorous fishes; 25. Other
benthivores; 26. Detritus.

B4 XRIOESREEEANESE TN

Fig. 4 Mixed trophic impact of functional groups in Feiyun River Estuary ecosystem

Fo6 BEEREMEE MM/ NEAREI)EEA EE HIRIT

Tab. 6 Effects of increasing Konosirus punctatus biomass on EE values of other shrimps

AT BEGARAE ) bk /NEUBR S ) /NEUFZE EE
Multiple Biomass/(t/km?) Biomass of shrimps/(t/km?) EE of shrimps

1.0 0.040 5 0.004 6 0.813

1.1 0.044 6 0.004 6 0.832

1.2 0.048 6 0.004 6 0.851

1.3 0.0527 0.004 6 0.869

1.4 0.056 7 0.004 6 0.888

1.5 0.060 8 0.004 6 0.907

1.6 0.064 8 0.004 6 0.925

1.7 0.068 9 0.004 6 0.944

1.8 0.072 9 0.004 6 0.963

1.9 0.0770 0.004 6 0.982

2.0 0.0810 0.004 6 1.000

2.1 0.085'1 0.004 6 1.019
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2.6 WEIABASBTENEEDSRFEIFMEXILE

2023 4F R VL FRE A 25 R G0 SVACRRIE RIS
BT RELH IR B A S 2B I R G IR SRR 1 S8
XFHANR 7 s . MElES RGN ARG AR N
1517.491 t/(km*-a) , RGELIHFE R B &= 8L
- W2 w5 T 1] AT AL S £ 49 0l 479.619
240.434.382.367 F1415.071 t/(km’-a) , & H 5 &
S5 MR 31.61%.15.84% . 25.20% F1 27.35%.
BHEI N 5 RS0 BT M 1 517.892 t/(km?+a) , &
Si RIHRER R A R R N 1 G PR S
MO H 2 R 31.64% . 15.81% ., 25.22%

27.33%, 34 5H H S5 28 A0 R BE A/ ¥/ T 0.03 ¢/
(km?+a). MAIAESRGH TPP/TR A 1.629,CI{H
F1SOLME 3 1} 0.413 F10.234, BKEGE A ) 4= 5 %5
FEIF Y TPP/TR  CIE A1 SOIE 4331 4 1.627.0.413
F10.236, i J5 A8 AL 7E 0.002 LN, IS5 G =4
AE R T 1.

M Ecopath #52 5U [#) Jij J5 XF FL 45 SRR F , BEAE
IS E RN AR AES RERFITESHS
B8 5 S H0OM L T B AR Ak 3 3R B BRI A=
AP SRR, KT O EEAE SRS
SEPEFEAZ R0

®7 YRIIOBPESRENSERHESH

Tab.7 Characteristic parameters of the Feiyun River Estuary ecosystem

2 R GURFIE S5 Parameter HAHH T Before A5 5 After
R Y MIEAE R Sum of all consumption/[t/(km?-a)] 479.619 480.287
Z55 5% 1 Sum of all exports/[t/(km™a)] 240.434 240.006
F Y5 E I Sum of all respiratory flows/[t/(km?-a)] 382.367 382.794
A HLEEE S0 B Sum of all flows into detritus/[t/(km*-a)] 415.071 414.805
Z 45 E i Total system throughput/[t/(km?-a)] 1517.491 1517.892
B4 774 Sum of all production/[t/(km?-a)] 700.809 700.916
B9 7= B Caleulated total net primary production/[t/(km?-a)] 622.800 622.800
S P I I Total primary production/Total respiration 1.629 1.627
R GuE A = i Net system production/[t/(km?-a)] 240.434 240.006
B e 5 AW Total primary production/Total biomass 62.241 61.990
AW/ SR i Total biomass/Total throughput 0.007 0.007
S Total biomass/(t/km?) 10.006 12.654
F 45 1% 424850 Connectance index 0.413 0.413
R G A EVESEEL System omnivory index 0.234 0.236

3 e

31 XRIOWEBESRESFE

MRE I 73 A1 RN S ORI R, R
P E S R ERE | MR EReE e
SV 91.32% , HLI [ % Ji5 114 R H2Ah, o 3 1) e O
S 86.63%. IX W I IFAE M ANHE B D REA
() B o e 12 I AR B A SR AT, T2 AR S 1)
WU R k. ARl R C AV IR A S &R
Sr Y RE L F B AR Y A DR iR
WAL Tk T LB IR Y 60%, A7 HILARE JE U] 5 445
TG 40% , PRI DTk B R A LIRS
K AL AEEAS RGN ER I DR ER
Yk £ R RN ZAE B RS S Ge R PIHE

http://www.shhydxxb.com

B VALAT LR BB AR d (RS FR G DI
BV Z ] B =F AR A, B TR
I =M ZfE, XTI EZE SR G, BRI
AR AL AN  AF R ZE RO DL . IR, R AT
RS 25 AR Ge e BN RS PR A A P S
FURE R A, S 11 22 I SR ) e i e AR,
GRS SRR I K

HI 1 4 0] LUA Y, 255800 40 b BEBE Y A= 1)
G, X5 /N VB S T REZH FIF I 5 ) T RE4H A
MR R I . X TN B D RE AR UL, AT
REA oy A S5 iZ D BE A Z [ ) B VA TRy S
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A E A 2 FR 40 B T A R A
)% 2 (TPP/TR) K & , TPP/TR B VT T 1, 1 W
ERRGMEEE . Y TPP/TR>1 I, M) g4 7=
KT R, R E S RGA TR EM, K
ZMRINZERRGZ B T AHWISYE, Ik
TR LUE S HT s VKA A R G TPP/TR
HF1.629, il KA AE S R G M TR E
BB, A Z M RE R AR T A . DRERS Sz
RGN R QPR R G AR B (CD I R i 4
YRS E (SO KA , IXPIAME UL T 1, UERH &
Yy 25 R A J , T REAL Z M) TR R %, RS0
OIS TR TR . AT HAES
FR G0 CLEFI SOLH 43418 0.413 F10.234, W35

BUNT 1, U2 AR S RGN 25 55k ff 2
HRGBAEA S, AR Z B R & A
5, RG ket XARPUIN R AL RE i 2E . AWF
FEER G S AT 1L M LY S
VAL LT R O Y K R A S R G
FRAEZEAL . A4S 7K 3 Ecopath #5781 2 8506 L 45 IR
KF (£ 8), £ A A SRR B I 9N 1.00~
444, FHoh RIT H I E R IGE BIRTE, KL H W
EIRPICERA . 20234 KT ES RS
) TPP/TR 1 SOT 4 HoAth K W5 #4308 F 1, CI{H 5
T 1R AR TRE N 5 22 (B4 M 0.016, 3 1B 5 Atk s
FHEE, R VTR BRAE 25 R G0 0 i i o s, R e
A YU RE T

®8 kRIIOSHMKFEREHESHITLE

Tab. 8 Characteristic parameters of Feiyun River Estuary compared to other water systems

7K, Water AE0) Year B9 Trophic level TPP/TR CI SOl
"KL Feiyun River Estuary 2023 1.00~3.84 1.629 0.413 0.234
FF RIS, Zhoushan Sea Area 2021 1.00~4.28 2.260 0.372 0.222
V1 Yangtze River Estuary 2020 1.00~4.44 3.200 0.388 0.234
JE 117 Xiamen Bay 2020 1.00~3.85 18.300 0.316 0.175
3% Laizhou Bay 2019 1.00~3.98 1.454 0.402 0.211
161145 Haizhou Bay 2018 1.00~4.19 7.096 0.429 0.204
GAKRE, BR KL SRR R IR B2 RS S i i 2R ) B
BOHAK R BRI A E S REAEAR  MREHEERYTES . 2022—2023 4F K AL

i, YIRS SRR R R R AT, P4t
FTPURE T B85 B RE Ao AT I A AT RE S h 22
77 1T P LR A P A 25 5L A el o BT e
UR R B K 5 T A NS Bl X # e Pl e i g
THOR, B SRR I, 2R AR
73— 77 0, LA A BRAZ I g ARER 0 A Bk v e A
XF A 2 R GRS L T O 2 il B A A
Z2 W) ) 3t B A A A e A R i
BUEY Z R AR S RS RRE M2
P Rl KRS Gy | AR T R R A
S 1] Rt 2 7 SR A A R ST Gk s
PRR LR T BT s VLY A 2540 1 B, %t
A B RGEREMERIBE A T A RS20
32 HGESEENN

e 7 A 2 A A ) 8 B AL R R S AR
MR, RIEE R RTLREE S RS ot
Yy BT U5 T 2 IR R A SCHE T B o BREAE A T 9B 12
KA B RN R E DL A O,
ARV LA U, B IR AR, 5T Sk

K I BEAAS B PRAE AR )M 0.041 t/km?, 28 Ecopath
RERYAR SRS e B, Y G A ECH 2 A5, /NRLER 2
TIREZH Y EE Ry 1, AkSLHE R BEAEA ) i 2 R A=
B RGO, Iz VT R IR B A AE 25 25
O 0.081 tkm?, A BRI G 25 [H]

AR GE 45 BB, W BEAER (1) A= ) 2 45 XN
RIS T Be 4 AT R B 1) 3800 . AT e 4 i)
IREERLEZKE (K 4), TR /NIIRE T fig
2 1) AR S A A R TR BB S D) RB AL, BEAE 1Y
Ay A Ak 2 X /N B MR 21 T i 2 A R Y T
Wz . MBIt KR (K 2) , 5 5 /N
HRZE I REZH 1Y 5 FR PR TSR, G I REAS Y £ 1)
i, S A E A B R IR A i
TKEh Y& Ve S S E e IR S P O RSy 4k
Wy N, T (A) /N R 2 T B 21 1 R
FEJ1 o PRt s INFE AR R 5 4 0C FR H 280/
TRV 28 T i B S ), 30O B 1 2% B — il i
Lo A7 FER R SE M A A . NSRS R
G0 RVARRRAE N BEAST RE 2 18 B AR SR R I R
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g S ARRRIEXT LL S Rk A R AR R G
TPP/TR Hi 1.629 7% 4 1.627, CI{H ASZE , SOI{H
0.234 3425 0.236, —H WEIEINEE T 1, X%
WP BEAGS A TR 27 B 38 BE RO, XK Y T dal
EBRERASRER —E e #EH . [
Bf, A BN R G A B 8, i — DR AR
RGN RSV, 8 ST 5 O TS S, a] LLIF
1775 R BB TR B PR il (] A 25 >4 b
A T80 AL A A ) O 28 5, R PR TR S Bh A
AR R

4 JEHY

A 5T BT 2K FH B9 Ecopath 455 7Y g T i 25 45
R FERTAE S R GBI R b, B R I A (]
I3 R BB SOAE AR A R R BN & T g
YRR B 3X 23 B B4 R 5 S PR AR
WA —E M 2E5M. K, 7E 52t s, %
SR AR R S bR sh A AR AR, AT REAY 4 43 D g
20, 98 A DK AR 5 | AT, A AR AU DA 45 SR T
e .
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Assessment of ecosystem characteristics and the proliferation capacity of
Konosirus punctatus in the Feiyun River Estuary based on the Ecopath model

LI Shangqing"**, QIN Song'*, WANG Yuhang'?, YE Shen'?, FAN Qingsong"*,ZHENG Chunfang*, LTU
Weicheng'*

(1. Zhejiang Key Laboratory of Coastal Biological Germplasm Resources Conservation and Utilization , Zhejiang
Mariculture Research Institute, Wenzhou 325000, Zhejiang, China ; 2.Sino-Thai Joint Laboratory of Marine Science
and Technology, Zhejiang Mariculture Research Institute, Wenzhou 325000, Zhejiang, China; 3. Bozhou Meteorological
Bureau, Bozhou 236800, Anhui, China; 4. College of Life and Environmental Science, Wenzhou University, Wenzhou
325035, Zhejiang,China)

Abstract: To investigate the current structural status of the Feiyun River Estuary ecosystem under the
influence of factors such as fish stock decline and eutrophication, and to evaluate the proliferation capacity
of the waterpurifying fish species Konosirus punctatus in this area, this study analyzed ecosystem
characteristics using the Ecopath model based on biological resource survey data collected from four
voyages in the Feiyun River Estuary between 2022 and 2023. The study also estimated the proliferation
capacity of Konosirus punctatus by considering food web structure and energy flow. The model's functional
groups encompassed 26 categories, essentially covering the entire process of energy flow within the
ecosystem. The results revealed: (1) The trophic levels in the Feiyun River Estuary ranged from 1.00 to
3.84, with a total conversion efficiency of 8.623%. (2) The ratio of total primary production (TPP) to total
respiration (TR) in the ecosystem was 1.629, which is greater than 1; the connectance index (CI) was
0.413, which is less than 1; and the system omnivory index (SOI) was 0.234, also less than 1. (3) The
existing biomass of Konosirus punctatus was 0.040 5 t/km?, with a proliferation ecological capacity of
0.081 0 t/km?. After proliferation, the TPP/TR, CI, and SOI values of the ecosystem all approached 1 more
closely. The research indicated that: (1) The energy flow in the Feiyun River Estuary ecosystem generally
adhered to the laws of the energy pyramid, with a food web structure dominated by grazing food chains.
(2) The ecosystem's maturity was relatively low, its food web structure was simple, its resistance to
external disturbances was weak, and its energy utilization efficiency was insufficient. (3) Scientific stock
enhancement and release of Konosirus punctatus could promote the maturity and stability of the Feiyun
River Estuary ecosystem. This study provides valuable insights for the conservation of fishery resources and
ecological environment protection in the Feiyun River Estuary.

Key words: Konosirus punctatus; ecosystem structure; accretion capacity; Ecopath model; Feiyun River

Estuary
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