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1 FEEILEBREIK Ecopath #H BN ThEE4H Kk = AP LA A

Tab.1 Functional groups and main species composition based on Ecopath model in

continental slope of the northern South China Sea

%i'g 8] Fifcea N Hk
No. functional group composition

1 R FL3IY)  marine mammals R RIGHR  Stenella frontalis. R Delphinus™s

2 %8 sharks HAME  Squalus japonicus. EVGIKEER  Isistius brasiliensi%s

3 STFIEE  rays AT Dasyatis atratus. %41 Pteroplatytrygon violacea

4 KI 4k flarge tuna KEES MM Thunnus alalunga ¥IEE&MM  Thunnus albacores. KH &
Thunnus obesus~ W  Coryphaena hippurus. 814 Xiphias gladius

5 NI GAE . small tuna JRRENE  Auxis thazard. WIFEHR  Auxis tapeionosoma Bleeker. fif  Katsuwonus
pelamis. XUEREHE  Scombridae. i  Euthynnus yaito™5:

6 HABJEZ 2% other demersal fishes B EEGE Aluterus monoceros. SPIRAIFEWEST  Canthidermis maculatus BIT | L6
Parupeneus pleurostigma®s

7 Hifh hairtail W Trichiurus lepturus. Fi5 . Trichiurus brevis. BG4 Trichiurus
nanhaiensis~ St8EICES  Lepidocybium flavobrunneum=5:

8 HAthep FE 3 benthic- pelagic fishes BEAHENE  Cypselurus suttoni~ TLEEFENE  Cypselurus poecilopterus. 5 77 kg
cubiceps squamiceps. IR k#8 Cubiceps whiteleggii~ Y73 Trachurus
Jjaponicus%E

9 HA S  Brama japonica HA G  Brama japonica

10 [[{#2)8 Decapterus A2 Decapterus lajang. KA EE Decapterus macrosoma~ 4L#EIA
Decapterus russelliv IFIRM)E#  Selar crumenophthalmus=s

11 522 Crustacean EAGRIT  Gnathophausia ingens %R /RUF  Metapenaeopsis palmensis 404 Y% 5
WF  Pasiphaea sivado~ TS AEIUF  Pandalopsis®

12 HAhsk £J  other squids FHELWY  Thysanoteuthis rhombus SIOAE LI Uroteuthis edulis 288 5 I
Abralia multihamata RS, Enoploteuthis chunii~ Y3 Octopus ovulum®s

13 B YW, Symplectoteuthis oualaniensis B %Wk Symplectoteuthis oualaniensis

14 §T % 135 Lanternfishs & RHEST M Diaphus chrysorhynchus. 2 WHEXT . Diaphus brachycephalus FEB £
JT#  Ceratoscopelus warmingii~ FEKREXT #1 Diaphus phillipis=5

15 JHRSE  Pelagic shrimps HWIIFNER  Oplphorus typus~ KHEUF  Seggia licens Hansen:

16 IKEES Jellies JKUEZN  Hydrozoa. #k/KEE4N  Scyphozoa

17 KBS ENH Macrozooplankton R Crustacea. Wi2ds  Amphipoda. WIF  Euphausia®s

18 TR RRESIY) Mesozooplankton B2 Copepods. HifiZk Cladocera. THZ Chaetognatha. K
Ostracoda’s

19 £FEH  Ciliates Wt E R Tintinnidas To5ELFEHR  Aloricate ciliates™s

20 41F  Bacteria HHFFR Bacillus®: 5240 &

21 VEWFEY)  Phytoplankton T  Bacillariophyta. W5# Cyanobacteria®s

22 WS detritus FI RS R IR NS S RIR g

2 #R
21 ESBILBMEESREEREMAER

ki

SCEE A A ) e G R i AR S R 4t Ecopath
B AL T B 20 (5 A S B BRI S5 2R . 45
LI, m TR RE A S R E R PG

B4 3.88 F1 4.31 (5 2).
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Tab.2 Input and output (in italic) parameters of Ecopath model in continental slope of the northern South China Sea
No. functional group trophic level biomass biomass biomass efficiency
1 HPEHALENY)  marine mammals 4.47 0.006 0.045 14.77 0.370
2 %1 sharks 4.32 0.004 0.20 1.90 0.375
3 GTFIBE  rays 4.15 0.009 0.43 2.70 0.775
4 KA Gt large tuna 4.31 0.031 0.22 11.60 0.733
5 NG small tuna 3.78 0.450 2.00 32.57 0.565
6 HAhJRZ 12 other demersal fishes 3.59 1.124 3.00 12.00 0.872
7 #44  hairtail 4.24 0.120 1.44 4.80 0.582
8 HAth FJZ2  benthic- pelagic fishes 3.71 1.676 3.00 9.00 0.496
9 HA 54  Brama japonica 4.04 0.617 0.48 5.80 0.355
10 [#i2)& Decapterus 3.12 1.419 2.10 9.87 0.919
11 5% Crustacean 3.08 1.120 3.00 8.59 0.401
12 Ffhsk 2 other squids 3.14 7.800 10.00 25.30 0.362
13 S Symplectoteuthis oualaniensis 3.88 10.850 3.80 22.00 0.925
14 YT% 2% Lanternfishs 3.11 17.250 3.20 10.00 0.977
15 HIWFSE  Pelagic shrimps 2.81 4.946 3.00 16.00 0.880
16 IKBESE  Jellies 3.17 4.900 6.50 20.00 0.914
17 KAVFIHEENY)  Macrozooplankton 2.50 15.850 10.00 33.00 0.952
18 HHALFENY Mesozooplankton 247 28.700 20.00 57.00 0.912
19 #FEM  Ciliates 2.10 6.800 88.00 303.00 0.658
20 4014 Bacteria 2.00 7.500 87.40 383.33 0.888
21 iKY Phytoplankton 1.00 18.000 231.00 0.616
22 WEJE  detritus 1.00 200.000 0.996
%3 MEMEESRERERNIE
Tab.3  Distribution of energy flows at aggregated trophic levels in continental slope of
the northern South China Sea ecosystem t/km’
B i ik P S i
trophic level biomass output consumption by flow to detritus throughput
predators

VI 0.488 0.145 0.464 2.029 7.513

\Y 3.951 0.803 7.513 16.860 62.070

v 17.890 2.166 62.070 92.890 346.000

11 38.000 2.527 346.000 344.500 1 355.000

11 50.810 0.979 1 355.000 1 534.000 6 135.000

I 218.000 13.810 6 135.000 1 598.000 7 747.000

#it  total 329.170 20.450 7 906.000 3/589.000 15 652.000

. 49.5% F139.2%, mEFHEgl . IV, VIS
TR 11.3%, BIE S IR e & s/, &
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Fig. 1 Energy flow diagram in continental slope of the northern South China Sea ecosystem
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Tab.4 Transfer efficiency of discrete trophic levels in continental slope of the northern South China Sea ecosystem

HFRYL  trophic level

K source

1 I v \4 VI VI
A% primary producer 23.40 25.13 16.33 11.39 6.12 6.91
g detritus 21.18 26.18 20.25 14.59 8.99 6.34
SR total flows 22.11 25.72 18.57 13.40 8.12 6.45

2.3 BB ALERREIRE S R G S RHHE

1 AL T B 4 AR S R GE AL N 15 698.050
t/km®, Ho BT B L 50.65%, 26.36% A A
WP A, 3 1) B B A N E 22.86%, B
U7 0.13%; RG R 8 4158 thm?,
S RN 6.633 tkm®, RGIARYIFHE R
h 3.543 (£ 5). A FALARRG AR S R G BT
Ay i 5 R Y L% AE Y 1.005, Ui R
GiR B BINAFEE

24 IWEEAEMHEEXRSXEM
TEABRG R, AP P2 A E % ol 8] A7
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Tab.5 Summary statistics for continental slope of the northern South China Sea ecosystem Ecopath model

RASHL system statistics A value
RGULE/(Ukm?)  total system throughput 15 698.050
JLH 9 & /(t/km®)  sum of all consumption 7951.491
SRR E/(t/km®)  sum of all respiratory flows 4137.554
WIS M8 /(/km®)  sum of all flows into detritus 3588.561
RGP B/(t/km?)  sum of all production 6381.639
SR A FE R/(km®)  caleulated total net primary production 4 158.000
ARG EF B /(t/km®)  net system production 20.446
WaSfoF5E 5% mean trophic level of the catch 3.543
SAEYIE RS TEE)/(Ukm®)  total biomass (excluding detritus) 129.172
SAIFA ARSI R total primary production/total respiration 1.005
SAIFA T RS AR total primary production/total biomass 32.190
BAYIE/ELE  total biomass/total throughput 0.008
RGERAREL connectance index 0.313
ARG TEH  system omnivory index 0.325
Finn’sfE# 5%  Finn cycling index 13.680
Finn’sF¥# &K%  Finn’s mean path length 3.775

TE R G5 A T G SR L A
3 iR

MR AL BB 3 A S RSB ARAER R,
EERGEMEETIER, EEREMBEK,
ARG YRR s WA E SRR LA
RKE, BERHM~VEALBCRY & TS 2 5%

R (10%), RG0ESEEALRER N 21.94%, =

TR AL BB T (11.5%)", 3 H R G k3L
SRR i 1 PR R RE S B 0 S O 5 A
BRI AH 3G o i 3 1 Sy Bty 4 3 0 0 ) 2ok O X3
ANTRI K AR 22 160 11 49 5 0 B 2 38 48 A XA 26, R
Bl SO GRS, AE I B 3 R T2 R
HE 163 1 2 ASE IR 1) R T, A A B85 Bl 30 1) 9 K B
%, R XEERY A YR A, 2
PRAVL IR K AR AR I 2, 45 1 96 3K
VAL ik JHE 65 A8 BN A2 A%, K AR S e i B, (i X
WA 7= 1KV o R T S i B it 3 AR A
RGOV Y AR OB = 1 o — R R AT R S TR i
SRR RS A L, WNRAFTLIBIRE S,
B ME TP AR IR 5] 20% D L

https://www.china-fishery.cn

J38b, ARG —WF A R IE L, % X ST
B BRENET KT, PRI 2
Tie sl ) 215 P S R AL T A 120%™ DL
Fobt oft 80 UE S8 17 AS S 6 45 SR WA RE FIZ A S AR
GUE IR AR B R

KM AL RS RGP EY Z VR
FEMEME Y . ALROFIRY, R
i 501 0 R 5 5 A e i L Sl 3 A Je2E 25 AR G
SR o V7 S 4 B LA e AR A TS S £
Nt I R ALK B PR, XSRS
MIEWIEITREREE, A RZSBESREH
PR S ¥ 08 RGBT i T il 3 76 S A
BRG, TRLE S YR D A W R R B
P2 E R g I I 39 A 2 AR G 1 R i 0 SR
Mo RARTE MR, AN [RRLAR P Ui s ) Y T
B AR 5 KT 0 A o R B 2 ) A
Y I 25 DU ICBE 158 7 Ui sl 0 40 D TR 2 i 31
10 Il S ST R B SR, AT JE AR
A D Al PR B 1 0 28 B TR B A A AR R G
B IR AE LR R 2= OCHE B AR ™Y S5 H AT
T X R O R R PR A, TR
Py, X A 415wl i 70 i 3 AR S R G

HHE K 7% 23240 sponsored by China Society of Fisheries


https://www.china-fishery.cn

S5 FyFIfe & 7 2 4 i 1691

10 i B, % MilEEOT SRR E
< 3
= = 8 =
w 2 £ g g £E
8 E 5 = £ R
- ) N =g
L £ 5] oz S o=
o g o8 o e &
@ & s5 =3 =g g2
=2 Ec = S 5= & SR
o £ g 3 = 5 3 E 2 o
] £EZ 2 ©82g?22gE SR
g & o =< SSs85S8S2% Ss
g g o0's S 238238, ™ »
£ £ § RS53e8152g 8
SR KzES3JZ FESSZSSE
RE2FEEEN QOSKaILZ2RRS
KR ieeguiEys "o 1
e e T EAEERS
TEER I ORI MREE
FHELKSKENIRFXHIR
L] I
-.004-
. -
« & & + @ - + .
R R .
+ + - [ W -]
) L3 o * L ] -
- .
P e e e s
- s s e 0 e 0 o0 < - s dl
o o= »
. P
» P B = B T = I - T
a0 E—

00000 0-0:c -

& 2

J# 1%  Phytoplankton

ZME  Bacteria

catch

M detritus
SR

PR LAY marine mammals
%10 sharks
filfi  rays
RE G
NG Rt

- R R 2k
i f hairtail

+ Jifrp B2 025 benthic-pelagic fish

- HAG;  Brama japonica

[#2)& Decapterus

5% Custacean

- Atk 2k

- SO Symplectoteuthis ouakaniensis

large tuna
small tuna
other demersal fish

o

ST
LN
IKEBESE

Lanternfish
Pelagic shrimp
Jellies

other squid F4S
=
=

impacting speices

[OBCEE T

. KRMEEIY) Macrozooplankton
« o RENEEIY) Mesozooplankton
- #FEH  Ciliates

Yl Bacteria
« {FUFHY)  Phytoplankton

. ® o -
. @ -

- W detritus
« Jfi# catch

B MMINESRRREERXRE

Fig.2 Mixed trophic impact in continental slope of the northern South China Sea
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Trophic structure and energy flow of continental slope of
the northern South China Sea ecosystem

MA Menglei '?, CHEN Zuozhi ", XU Shannan', ZHANG Jun"’, YU Wenming '

(1. Key Laboratory of Open-Sea Fishery Development, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. School of Continuing Education, Shanghai Ocean University, Shanghai 201306, China;
3. Southern Marine Science and Engineering Guangdong Laboratory, Guangzhou 511458, China)

Abstract: The continental slope is the transition area from the continental shelf to the deep sea. It has unique geo-
graphic ecological environment and active exchange of energy and matter fluxes. This study presents a mass-bal-
anced trophic model for the continental slope of the northern South China Sea to explore the trophic structure,
energy flow and system attributes of this ecosystem. The model consists of 22 functional groups, and biological
and ecological data gathered from the surveys of fishery resources and marine ecological environment in this area
during 2015-2016 using Ecopath with Ecosim 6.5 software. The fractional trophic levels of these ecological
groups ranged from 1 to 4.47, with the highest TLs reached by dolphins in the food-web system. The Keystone
Index (KSI) analysis indicated that the mesozooplankton and Sthenoteuthis oualaniensis are considered as key spe-
cies in the system. The energy flow of this ecosystem was mainly dominated by detritus food chain, which
accounts for 52% of the energy source. Using network analysis, the system network was mapped into a linear food
chain and 6 integrated trophic levels were found with a mean transfer efficiency of 21.94%, of which 21.26% came
from primary producer and 22.39% from detritus within the ecosystem. The results suggest that the continental
slope of the northern South China Sea ecosystem has a high ecological conversion efficiency.
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