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Fig. 1 Experimental area and sampling points

34N A X A IS RO R R A s o R R AR
YRR IT R LUCR AR, A6 IR

TR B4 MR PE O IR SR e A, 1k
O SEREDT ALK 1), SRF10.045 m I3 s 2RV 22,
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Tab. 1 Quality test results of seawater and sediment

. o DI :: i
ZhlCategory P& Content i Ej{;ﬁggahty
IR E EERIR A 0.57+0.02 <2
Sediment OC (%)
quality 73124 Petroleum 27.032+14.585 <500
(mg/kg)
#Cu (mg/kg)  33.57+2.28 <35
H5Pb (mg/kg)  32.43%3.00 <60
fECd (mg/kg)  0.16+0.02 <0.5
B Zn (mg/kg)  112.11£6.30 <150
KK R HiCu (ug/L) A <0.005
Seawater
quality HPb (ug/L) KA <0.001
£4Cd (ug/L) KAt <0.001
B¥Zn (pg/L) A <0.02
2T ERECOD  0.55+0.14 <2
(mg/L)
THEZ EEENO;-N  0.407+0.014 <10
(mg/L)

TAHER % 0.0148+0.0007 <0.02
NO,-N (mg/L)
HANH;-N

(mg/L)
ETEREREE 0.0138+0.0007 <0.015
Ortho-P (mg/L)

0.028+0.002 <0.04
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FRE72h . ShE Rl A S R T I SRAE AT

BT IR R 2EF B HR A 7 5 ST R 4 3k
W rp AR 5 ik AR R AR R 2, 1 S IR RS
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EIRTER RERY Y AR TR S
06 05 FR AT MU I P/B R B N L I s
SR R R TR SR Bh ) R 4 2 P/B R B k1 .41,
AR 5 DX A5 AR IR A S o P8 A v, 0 S o AL =,
JRAR ST 24 P/B R ET N2, @ TR
FERU v AR 38 72 AR ) S R R 22 77 B0t FLf K
FREL L ERE AT A 55, IR BA SEEG Tl T h AR
REt T FE TR BE s 78 20 R, DL Al g i 1Y)
PR i KR E T K FREE P B (Maximum Sustai-
nable Yield, MSY)fli B R A =0

Y=0.5BxC

Ao, YRR B VA I B K IR 827 & B —
T BB VR 1T 25 B W&, CHP/B R, 72— E i
(i) P i — P B (1) 2B 7= 0 5 P A e 1) LU AL

Sha SN 7Y E e sk S S B R85 NZE
T E R A
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SRR RAT G I AT E B AT, VAN H RSS2
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F8#1(Index of relative importance, IRI)iEAT ] %, H
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A, MM R S S ERN T o
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T Ay £ Sz £ () R 50 e R B 4y B

HEERRMSHEE fEMicrosoft Ex-
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7338, DA S SRR B (IRD) M B F R BUE
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2.1 BRUSEFHIARARIERFALE R K P iEss
BEIER IR A
BRISEFBIARMEIIPAAR  2020—
202 1R AE RIS PR N 35 R AR B RV 30 P
38Fh(F 2), RIE 417164, Hrh £ E4(Polychaeta)
651, HE(Oligochaeta)3Ff, i /& 44(Gastropoda)
1378, JMEE 29 (Lamellibranchia)6Fh, F 5547 (Crusta-
cea)5Fh, i FE 49 (Ophiuroidea) 17, K P 2R A 3|
IR RN, o 2 AN A 1 L A
e, AR 40.53%, HUCONIEYY S H 5EA .
REFFR Y B2 ED, LS PR ik
R FI WAk B, e AR B MO = BHG (Yoldin
similis Kuroda et Habe). 5 &R IVA (Lumbricone-
ris heteropoda) FfI1Z K (Ehlersia cornuta)Fl/NJE
W (Siligua minima) .
ARISEFHEAP T EEMALER  2020—
202 VREAEM PR AL R AR B9 b R R 3R YY)
(% 3), FIRT6HOROR, ILit369R (), ik
2622, H 7R AR 107 A, RAE S| K045
K1 EAE i (Lateolabrax maculatus)~ "Y1 (Johnius
grypotus)~ Z%E& Bl (Thamnaconus modestus)-
T & 7R 77 il (Takifugu xanthopterus) A1 4 ¥ (Parali-
chthysolivaceus), 3£55h, W 5228 AR SNV G346 1
W Gt(Oratosquilla oratoria)~ FHEEHFRR (Solenocera
crassicornis)~ HAIF(Charybdis japonica)f 4
Wi (Sepia esculenta), F:4M . 73 A &0 5 40
SR B H A9 R i B LB, g £ B i LU A e e
T o 5 L9 ¥ d v, FL IO H AR i R v 84 BRI,
AHFFE Th FEEFY A ik, FLOh AR
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b e AR R, AR R — I E T E R
FRESIBEREBEERNME R L
HRECE ™ 2 g RIS RO RS B 14T R
R FE GRS OFh i T E Y]
Bl Hp AT 1, AT TR AR B 1 AR M) R b 2K 8s m]
VERTBFR o A3 0 98 7 VR 2R, AR K 7E4—17 cm
1) A= 4 PEURL B A B AR A LT R AR 4 B R
e g 4 SR A AR AN 50.72% A R
BT IR ANER, SRR 1) H AR EAARAR K 7 T ROK,
26.32% M MR T IXANTE .
22 BRISEFRIIRFPESERKRIBRSN
MFPESERRRT T ARIEEENS
HLHFR300E T ACH G gt S2U6 v 3R S 4

72h, LA RS R AR ARG G (R 4). R
Rl T AN o) 2o ML R N R 55 1B A N
6 [ 2H0.6—5.0 kg, ¥R #E 2.4 kg, i 5 Hridfe
T8 2 7 i 70 2 A i 9 1—240
HHEPESSE VAR RITERMER
WE AT BT S RSL IS T A TE N A, KIN
HERE 7R XN B RAAEDERL . R
b E AR N HA R B R ZRAME R, it 3
B IR 1 DL 5 £ 30 0 45 1 1 B ke g
SRR, SRS A IR TR A 16 R R AR M 3kt
28 (), B T4IT5H, HhZ EN4 A, MEEL
4R N3 R, BRI A, 2. HdHsg
W BV 8 1 Oy 32 B AEDRE SR, P o B b S

FT2 202020215 B RISEERIA R EIFH A MK

Tab. 2 Species composition of benthos in Bailong island marine ranch from 2020 to 2021

Fh ¥ Species number 5 5 [ 5 Weight proportion (%)
A %F  HE  KE  AF  BRN BF 03 KE  AF  THAE
Zoobenthos Spring  Summer Autumn  Winter Total Spring  Summer Autumn  Winter  Average
% EZNPolychaeta 4 4 5 4 6 9.91 10.55 10.12 18.54 11.89
£ E2NOligochaeta 2 2 1 3 4.68 1.65 5.06 4.49 4.04
i /2 2N Gastropoda 8 3 9 7 13 33.96 47.27 41.99 40.17 40.53
M8 2N Lamellibranchia 2 1 3 1 6 20.26 26.81 18.37 13.06 19.75
H 524 Crustacea 5 1 4 3 5 29.39 12.45 17.15 19.24 19.75
¥ 49 Ophiuroidea 1 1 1 1 1 1.45 1.27 6.19 1.97 3.00
FAbOther 3 — 4 2 4 0.33 — 112 2.53 1.04
Mt Total 25 16 27 12 38 100 100 100 100 100
T DAL A AR TR h AR ARG 6)
Note: The above speciescan are used as potential bait for stocking Chinese sturgeon (Tab. 6)
R3 20202021 F B RISEFRIAT TEEMMEHER
Tab. 3 Species composition of middle-lower biological in Bailong island marine ranch from 2020 to 2021
HoE Lt HE - »
Wy F Quantity proportion (%) Weight proportion (%) A\ir?gkbjf )
Species WE HF  KE AF VHE  GF HF  KE  AF PEE aae o
Spring Summer Autumn Winter Average Spring Summer Autumn Winter Average
L 4
Johnius grypotus 49.99  80.28 50.14 4452 56.22 4330 78.21 62.50 37.12 5528 16.01+4.21
o
Lateolabrax maculatus 4.55 — 0.48 — 1.26 9.43 — 2.14 — 2.89 19.5+1.50
Fop
Paralichthys olivaceus — — — 3.85 0.96 — — — 26.59 6.65 24.25+4.02
T AR 7t
Takifugu xanthopterus — — 16.20 — 4.05 — — 11.89 — 297 10.27+2.38
5l L i
Thamnaconus modestus o o 0.48 T 0.12 o o 0.61 o 0.15 833321
Hh AR
Solenocera crassicornis 2127 16.9 21.74 2820 23.53 5.15 5.07 1034 5.69 6.56 7.04+2.03
1R ek
Oratosquilla oratoria 4.55 1.41 2.09 2.38 2.61 6.92 1.46 1.60 2.76 3.19 9.61+1.61
EENC
Charybdis japonica 13.64 1.41 8.42 1722 10.17 3520 15.27 10.02 2627  21.69 11.97+9.33
=N
Eanl — — 0.48 3.85 1.08 — — 0.92 1.59 0.62 11.25+1.92

Sepia esculenta

T BLEFRSRIG AT R v AR AR R RN (R 6)

Note: The above speciescan are used as potential bait for stocking Chinese sturgeon (Tab. 6)
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B s, AR RD . AR &I R 4L
SR, AU IR (T80 R At i 1) T F SRR AR
M 5)-

AT F R B 1) P P 2 mT AR Sy e e
HFPERU) TR AR A TR PP 2R () 4 B UE 4, S T
SANRIL16FMEE R EDI(FR 6).

23 BREVWSEFHIAHEBEERNEZRE R PEST
HMHFEE-RE

1E ARG PR AT T 6 0CRFE R £, IR
WAZH (145524 4 ) B 9(0.866+0.134) g/m’, #KZE
R ENERNFE, EFENERNEZ,
R R YIRS AR B 9(2.043+0.773) g/m’,
PR EEKTRNFE, LR AW 7).

AT FLIE IS P/B R S AR W) B R O R R
JIHEATAR . TR XA 9 650H , WA 5) 4
SAEYIEN3T5.46 kg, FEAE P EINTS50.912 kg R
JEAEW A BN 885.865 kg, AL N885.865 kg
AP N AR AT IR A A ) DAY 7R AR B IR A
FRa A 7= AR s, WL 4 i KFr 8- &
818.389 kg. LA #EAiFLlifid H IR A N IFE A K
B (£18.9 kg/a) " WE A FEAR AR 5 25 KA 0 BR8] ik
I ARG B R AT AN B, R ARE R B TR R
1,345, 48 LR WY (3 U5 PR 4O T ke e rh A4
AT LA AR A T IR KR AE K BV EGR 7).

R4 EFPLESENF IR

Tab. 4 Biological data of recapture Acipenser sinensis

K g, BOR ‘
=) WkBody NG Wig %
e s tength R Weign

3 g
3.1 RIMNIEEE EHIA T LES R IR IERIR IR
R SN HFE AW EE PR R

Ve 25 58 R 2 1 7 o0 B RIS s )
JEAB SN EAT W R (1) f o B, AT 45 SR e 1
IR TR S PR TR B 2= AR A, R A
FE A R R R A S P)38F . fERKZER R
IR st N+ 5, JLRER28F, EMER
1.067 g/m’, i AT R 1173.68%, HANKE 5L
HRFERTAFE. WG o i Esos N
FEMRBDMAE R EG . FERDE. R
HOFI/NTEWE, PR AR F BN R 2 RV &, H
AT R AR, HEKWEMRE SRR, 4
REFERFBMIEETE TR, RER KL
WYY ARG & R 3, HRON 5224, Bl 4 1 5 50
1 3 P R AE P A S 1Y 26 B HE AR e v IR s R
TEPT LR, IR . L R K
KBRS JEC AT 2 P U 5 40 G A [F R 2 1) 52
Wi, 5f HAE BRI BOKAR IS T vt i, g2
S ST B A T B S AR R &R, B
S L 22 s AR Ak 5| 2 i Ak R A 1
AT F T AE B PR 58 D 2 5 P 9 R B 7K A [ %
JE KRR T7 2O A kAT R A, W
AR R, LU IE 3 2 R R ORIR 520, [] B JEC
KB Pe 245 5 52 BIKARAS e g2, SE KR 6 X
BINE AT S BRI KRS AT 52 T, RER A
B Z WM, MAEMERNZIZZFET FEW
R AR AL A, 3% 52 T S PR RT g g R —
B, EER) 2R HAEKEG R B A K

Pre-weight :
e O e OO T gk B K ER X, K
X 1‘1‘3 19185 183-92 :§ ;j;f P £ o R DR 7 5 K A
5 i o1 L4 T4 5 X 55, IXAER KRR B2 1 ORI
e se ce o PRBEMIE AU SERAEEIR
5 130 08 99 75 1 TRAEY, FIE&ToHIRRE, Lit369RER), L
FIH 12628, W5k R AAz 107 . Horp 24k
Aveoge 1242 12 WM 77 SRRt e, JOHCR R R4 B R 956.22%
£S5 BYMEAR
Tab. 5 Food species composition
Rk A g BORIBL EREE o smmpmn  mesmRn
Food species Species Quantity Quaptltyo Weight o IRI Feeding selectivity
number proportion (%) proportion (%)

A 541 T Annelida £ E4Polychaeta 1 3 10.71 3.46 28 1.09

BARBY) IMollusks  EEEZNLamellibranchia 4 5 17.86 11.34 81 1.15

i J& 4R Gastropoda 6 8 28.57 29.23 668 1.44

F 541 ] Arthropod ! 744 Crustacea 3 10 35.71 32.13 1148 325

HHESHY) T Vertebrate 120 Pisces 2 2 7.1 23.84 89 0.72
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F155.28%, HAEE Z=FT i 5 f B &8 Hu ) i =, X
RKFESE bggm T2 A E; Lo H AR
AERFHENE, Horp BB MR K EE T S R Em A
26.27%, 1M H AL BB B0 LA = 1 23.53%; 1T 3
g 7R 7 fifl . 2 T il A A AR IR B, B AE
XBPAIRE . BT SR A 2 i s B
FREYRRNESE, T2 7R B AR R,
HRh S R DL Ik f R 32, IX AT g U ok L ) B
KPS NHE AR EA XK. oI EEWALE
BRI R, AR . (e
(RBIF 5 2 BT, ] T 50 0 e Tl 11 R R b
WRE. . S EWEERR, AT 5
FEC v R 2 2 S ) 3 IR IR R AT B
FE . HASER PR REN T N ED P EERB L

TR SRR, XA RFREE 500 7 Se fa (4%
Fr IR, M RE R S AR R Y E R —.
AR 58 R4 B [ p R 2 e 3R A Pl 2K 5 4L A
Fo EEAR ST IR M e R, &
T LUR LR (1) 48 9256 X 3500 2 5 P K 4%,
B A2 et K TR A A A PR W R S, TE AT RGR BT
R R X, B 5 AR AR TE
Z 5 (AT FRH T M H 920 mmHbIE I 5 1
SR A P4 I E A R, 4 I L R R T
B R 1 PR S TR R
3.2 ERMNEEEERUAR T LSS AT
BIEREBERAR SN G
TP A I £ 25, e O Az, 45 £ i SR B 1 b K
BRI fr 77 2, R T A, BRI,

R 6 TEAFERMALIE

Tab. 6 Verification of edible species of Chinese sturgeon

PP
5 H AR Feeding species BEY
Item Sampling species N i s s Reference
This study Historical data
BT ] Annelida % “E4Polychacta S N [8,21,22]
B4 Oligochaeta — v [8,21,22]
BAKEYI IMollusks SN Lamellibranchia v v [8,21,22]
Jig /& 4 Gastropoda \/ \/ [8,21]
3k /& ¥ Cephalopoda &5 V v (8, 21]
S. esculenta
BT Arthropod A 7% 4M Crustacea rp AR \/ V [14,21,22]
S. crassicornis
mENo V \/ [8, 14, 21]
O. oratoria
EENE \ \ [8, 14, 21]
C. japonica
7 341 1 Echinodermata i FE 24 Ophiuroidea — S [8,21]
BHHESIY ] Vertebrate 114N Pisces Y 4 11, \/ \/ [14]
J. grypotus
Hh [ Aty V v [22]
L. maculatus
F T — v [14,21]
P. olivaceus
P fE 7R 77t — V [22]
T. xanthopterus
£ 1 T i — V [22]
T. modestus

T N R, — R R R

Note: ¥ means predation; — means not predation

R BRISEFHIADESEEENERERERTRGE

Tab. 7 Potential bait resources and theoretical stocking capacity of Acipenser sinensis in Bailong island marine ranch

TEE TR B HF W = A7 PRI BORFFSET R GRE

Potential bait resources Spring Summer Autumn Winter Average MSY (kg/a) Stocking rate
TR
PEEY R ) 0.898+0.076 0.787+0.091 1.067+0.145 0.712+0.138 0.866+0.134  375.456 31
Zoobenthos biomass (g/m")
R
RRCEXY 1.576+0.372 2.090+0.394 3.273+0.186 1.232+0.432 2.043+0.773  442.933 38
Lower-middle biological biomass (g/m’)
J i1 Total (g/m’) 2.474+0.448 2.877+0.485 4.340+0.331 1.944+0.570 2.909+0.903  818.389 69
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ESTIMATION OF POTENTIAL BAIT RESOURCES AND CARRYING
CAPACITY OF JUVENILE CHINESE STURGEON (ACIPENSER
SINENSIS) IN BAILONG ISLAND MARINE RANCH

LIU Huang-Xin"’, LENG Xiao-Qian’, WANG Pu-Yuan”’, LUO Jiang’, ZHONG Jia’, LI Jun-Yi’, XIONG Wei’,
ZHANG Li-Ning', WANG Jia-Xin’, WANG Cheng-He” and DU Hao"*’

(1. College of animal science, Yangtze University, Jingzhou 434025, China; 2. Key Laboratory of Freshwater Biodiversity
Conservation, Ministry of Agriculture and Rural Areas, Yangtze River Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Chinese Academy of Fishery Sciences, Wuhan 430223, China; 3. Zhejiang Mariculture Research
Institute, Wenzhou 325700, China; 4. Zhejiang Dongyi Ocean Group Co., Ltd, Wenzhou 325701, China;

5. Shanghai Ocean University, Shanghai 201306, China)

Abstract: Mariculture conservation is an important initiative to complement the life history of Chinese sturgeon
(Acipenser sinensis) and implement land-sea relay conservation. In order to investigate the potential bait resources of
Chinese sturgeon in offshore marine pastures and the ability of marine enclosures, we conducted an annual survey of
the Bailong island marine ranch off the coast of Wenzhou, Zhejiang Province, and assessed the amount of benthic and
lower-middle biological resources in the marine ranch. Through the analysis of the feeding and growth status of the
Chinese sturgeon and the contents of the digestive tract, the types of food that the Chinese sturgeon can eat in the ma-
rine pasture were obtained and verified, and the maximum resource carrying capacity of the Chinese sturgeon was es-
timated. The results showed that a total of 47 species of prey organisms were collected from the Bailong island marine
ranch, belonging to 5 phyla and 8 classes, including 38 species of benthic animals and 9 species of lower-middle orga-
nisms. According to historical literature data, all of them could be eaten by Chinese sturgeon; According to the analysis
of the contents of the digestive tract, the stocked Chinese sturgeon was adapted to the marine ranch and feed on their
own. It is verified that it has ingested a total of 16 species of prey organisms collected from 4 phyla and 5 classes. The
food composition was arranged according to the relative importance index (IRI): Crustacea (mainly shrimp and
crabs)>Gastropoda>Fish>Pleurobranchia>Polychaete, and the feeding preference was arranged according to the size of
the feeding selection coefficient: Crustacea>Belly Foot class>Petalbranch class>Polychaete>Fish. The annual maxi-
mum sustainable yield of potential bait resources of Chinese sturgeon in Bailong island marine ranch is about 811.389 kg,
which can be used for 69 Chinese sturgeon juveniles to grow to sexual maturity. The results of this study indicate that
the offshore fenced marine ranch is a potential model for marine conservation of Chinese sturgeon. In the next step, it is
necessary to further study how to improve the scale and effect of marine fence conservation under the mode of artifi-
cial supplementation of natural bait, so as to provide basic data for the formation of Chinese sturgeon land-sea relay
conservation.

Key words: Marine ranch; Bait resources; Food composition; Marine conservation; Acipenser sinensis
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