HEDKFERE 2021 £ 9 B, 28(9): 1091-1099

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.12264/JFSC2021-0026

250 1 7 e 3 T 7 A ] BA X R A S % BR BR

&, ERL ERY, ke, mag', ks

KRR R T B B KRR ST, AR i, 266001;
REMGEFELET KRB, LR RE 257091,

HEIEFRE SRS ER LG, B ESSIRERERE R =, IR H5 266237,
W ER R P, LR B 266003

AW N~

FEE: A O TG Eg 00 Y= B b [ B X R [Fenneropenaeus chinensis (Osbeck, 1765) 8 55 3458 5l i X o ABF5E T
2020 4F 4—12 JI 2R A a3 sl 45 5 A 7 DR 6T S YA 3 P /0N 5 ATVl 11 e [ X R A B R AT B R R A, WS
JHCIAE F ] B X AR 0L R A T A IS 1 43 A R R BB AR,, SR A B AR SR | i 1 T O R HE it
TS SRR, NG AN LR R R S RIS, W AN RE, 3~7 d BE AR, R & BT IR AR
Wi AR R /ISR G0 L0 ) L B A S T OSR]I ORI A | i R TE N A, RS RER b . A
TR AL, SR AT R X N, A A RO S 0 6—8 1 B b A, HLHOBOREE ] b, 8 A T P
BH 6 R A 550 R R S R 0 3 AR I, R SR — 25 U SIS YT 11 7 e 30 e DX A [ B X o iy o
i R RS 0= N =0 ¢ o ) WA N R I R W S B e P W = @ sl e S DS R AN IRy B P N R - FESE AN

VL 445 R T ) 50 s 8 ), 0 B g K %

KRR P E IR, BEROR; ER i s O
FE KT S931 MRRPRERD: A

rf [ B X ¥ [Fenneropenaeus chinensis (Os-
beck,1765)] FR 1 EXFHR AR 5 XTUF, & s
I'] (Arthropoda), H 5¢ 4 (Crustacea), 1 /& H (De-
capoda), XJ#FE}(Penaeidae), BAXTHFE, 2 I H
T RIT SRS G T RO | RO AR PN A B 4
2yt 1984 EFA FoEC S TT
Ji& v [ B X RIS RO 30 R4, MFRER L P
B RO I 2 AR O B3 FE O B AR AT BN
P Ak Fnoe 3 B0 (8 0 I A v Ak 5 0 i T AR
2P AT 2 v ] B % A 8 8 T30 T Il 1Y) o ) R
WM T A ARBEA, i Fp B X R R A S ST
BEAT A RS I PR R R, AUERE .
P BORAOR OGN 2 —, IS HE B i

K BH: 2021-01-18; f&iTHHA: 2021-02-24.

XEHS: 1005-8737—(2021)09—1091—09

T R BB il 2 188 () F R AR
ST TP R R A L SR R v v T
P o S S 5 08 B O X, 2K B T v [ B X
R 10 {2 R o v WX AR 45 i > 32 2
A B . W BRI R B W HE D)
TESIM TS, KA MM (Y R B0 222k T 4R
i HE R 7 3, RV 8 R 5l e, O e 8 T T
BRI 8 B AT R 1 2 on s i L
Az ST A5 03B M T T T N v [
Y X AU A A A 2 P 20 AR T T8 T R SIS T4,
A WY V5 DA 98 SO0 R R R A R B AT FE T AT B
I GET I 2 5 AR AR HERAR L, HA AR SR A
A ARAED L AE B S 4l 0 o R A T

EEWMHE: HEEEAVEITRIDE(2019YFD0901202); & PRk 5 B BN [E Z 5000 5 i 1R A 25 5 IR R T R S0 e

FHAEAA B B 5 H (LMEES-YTSP-2018-04-03); H I T 5% 5 A2 SR 9 A3 15 2542 30T H (CF-MEEC/TR/2018-06).

EE®AT: Z2H(1976-), RIMTIEHL, EZNFH A Z52AF5E. E-mail: zuotao@ysfri.ac.cn; ZEH(1985-), JFFIE—1EH, 5, T
FEOH, F BN AR S 2E ST . E-mail: zuoming257091@126.com



1092 B K R R 2 %28 45
RTBTENIE: 25/E DA R 2R 0L Ere S -
R TR Y R DIl W A BRI K e o 37 Y releasfng site
EY i PR AL
TERENR] [S]O i trawling siy;eu
2020 4 6 J BT 195 mE T A XA AR 38.0° AT

B HEYr B B ARG R 2 1 R
FE| X R R 14 A2 o AT R 3 5 7 3] 1]
PE RN/ 0T — O LS I RO 2 SR
FE B AR A, TP RMOAL AT . P O
I8 AMEKIRER IR | oA AR AT, H
(7 T 3 HR K S O R AR S 2T T, RS T
fifp IO YT A AR B RS ST PRI, D R AN S8
BUA B ERHOR AR B R R g Kok A
B TE ORI R AR PR 2 S %

1 WS

11 HREE. NEREFERFAERI

20204E 6 A 13 HE 16 H, &KETRA X HE
BIK TP FREAT BR 2 T AE AT PG R )N I 9T 3
BB ZN 1.7 AR PRI [ B XS R 47 ER
o WFIE A4 (3.64+0.85) cm, K (0.63+0.19) g.
T R B T 7 =X, O T WA 54 1>/,
it 3.13 km?, 7 F/NG AT LK FIFZY 2 km
Ab(37.61°N, 118.93°E), MEIFMIAMEITZ) 4.5 km
(1), HCmEHh KRS 28.68 °C, EREEK 26.78,
RO NS TR By A N R R LI (= PVA N I RCIE =M=
KA T8 15~20 m, JKIRAE 1 mo 6—9 J1, JfiE K
KBS, AT 23~29 C., 8 A% bttt &
WK, SRR 14, HAOZEEEMEN T
23~27, AWFFE PR ER X R TE O TR I, TEIZ
S Y 112 S N LR VA E R S R A ST S
600 m (& 2).

R A Y 000 DX 3 L Ay 8 YT 1 Y e
/I T A T R B (37.25°N LLdE |
119.25°E LAPY), H:Ni% 4 Wi L 13 AR s
6 HZI9H, ZIXBUKIRIT23~29 C, thENT
24~29, 12 HKiR&H 3~7 °C, EHhEAT 28~31,

A PR I AE A5.(37°26/52"N, 118°57'59"E)fii T
AR ATE XN, RN AT T2 24 km,
S AR BB EL A 7 o A5 W T DXl 7 A
P I Sl o5 B0 A DL IR 1

set-net site

3750f AHE

118.5° 119.5° 120.0°E
P ] P T A X A ] S SR A it A
R 290 90 M 300 ol 35 s T
Fig. 1 Geographic distributions of Fenneropenaeus
chinensis releasing site, trawling stations and set-net
monitoring sites in the subtidal zone to the
southwest of the Yellow River Estuary
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Fig. 2 Fenneropenaeus chinensis releasing pools, releasing
channel and sampled stations at the Xiaodao Estuary
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Tab. 1 Investigating area, sampling date and sampling methods
JA XK investigating area
RAERTE] sampling time T E KR Dl A T R
releasing - fishery
channel open sea monitoring spot
JHLHT before shrimp-release 4 H 15 H. 18 H April 15th and 18th T ™ set net
4 H 21 H-22 H April 21st to 22nd ZF ™ set net
4 A 26 H-4 A 29 H April 26th to 29th HiE ™ single trawler
5H 26 H-5H 31 H May 26th to 31st PRI single trawler
6 72 H-3H June 2nd to 3rd T ™ set net

6 A 11 H-12 H June 11th to 12th HJE cage net

J A into the releasing channel

JFIH4 gate-opening time

6 H 13 H-16 H June 13rd to 16th
6 A 17 H-20 H June 17th to 20th

% cage net

A gate-closing time

Hi%E cage net

L AME)G into the sea
FFHHT catch-closing season

7 H 15 H July 15th
7H 17 H July 17th

7 H 28 H-30 H July 28th to 30th
7 H 30 H-31 H July 30th to 31st
8 H 19 H. 21 H August 19th and 21st

8 H 22 H August 22nd
J4#iJ5 catch-opening season

9 H 26 H September 26th

10 H 28 H-30 H October 28th to 30th
12 A 7-27 H December 7th to 27th

6 H 30 H-7 A 5 H June 30th to July 5th
7H 2H. 4H July2nd and 4th

8 H 25 H-30 H August 25th to 30th
9 J 20 H-23 H September 20th to 23rd

BIE single trawler
™ set net
MW single trawler £ ™ set net
Hi%E cage net
HAE single trawler
T M set net
™ set net
H1%E cage net
ZF ™ set net

FF M set net

B R single trawler

M7 cage net
T M set net
B single trawler
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Fig. 3 Daily relative density of Fenneropenaeus chinensis
in the releasing channel of the Xiaodao River

mE 40, B E HGH 13 H)24h )y,
T N ER P AT 20 A B RS W 1T 1~1.5 km., %F 2
HA, 38 P ER B 0 A0 e nl 28 00 8 1) 3t o O

TR B /m migrating distance

0 1500 3000 4500
T T 1
1 |
o0 \
g 2 |
2
8 3 —
o)
|
@ 4
g
|
5 ° '
K 6 X E R B 43 L relative density percentage
§ B 0% 5% 1%
7r —— F-¥JF#Hi B mean migrating distance

P4 JHCUm 1) /) B Ty S P e ] B RS R ) 5 2 B
73 e AR R B e H o3 A
Fig. 4 Daily distributions of relative density percentage and

distance from the releasing pools of Fenneropenaeus chinensis
in the releasing channel of the Xiaodao River
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Fig. 5 Average body weight of Fenneropenaeus chinensis
at monitoring points in the releasing channel of the
Xiaodao River during the releasing period
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Fig. 6 Spatial distributions of relative density of Fenneropenaeus chinensis from June to
August in the open sea to the southwest of the Yellow River Estuary
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Tab.2 Mean body weight and body length of
sampled Fenneropenaeus chinensis

P ] 1hHE/g &K /em

sampling time body weight body length
HLF M releasing pool
6 H 13 H June 13rd 0.63+0.19 3.64+0.43
T M set net
7 A 2—4 H July 2nd to 4th 2.79+0.82 6.1+0.71
7 A 30—31 H July 30th to 31st 5.44+1.80 7.56+0.95
8 A 25 H August 25th 22.86 12.55
i Trawling
7 H 1—4 H July Ist to 4th 10.80+2.92 10.1£1.91
7 H 15 H July 15th 11.65+3.71 9.841.05
7 H 30 H July 30th 20.95+4.73 13.5+1.07
8 1 25 H August 25th 50.05 16.1
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Fig. 7 Histogram of body length frequency proportion of Fenneropenaeus chinensis
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Tracking surveys of released Fenneropenaeus chinensisin the subtidal
zoneto the southwest of the Yellow River Estuary

ZUO Tao"?, ZUO Ming®, WANG Jun'"*, ZHANG Jiaxu" *, CHEN Ruisheng', SUN Jiangiang'
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Abstract: Chinese shrimp Fenneropenaeus chinensis is the first species to experience large-scale stock enhance-
ment in the coastal waters of China. The subtidal zone to the southwest of the Yellow River estuary is one of the
main releasing areas for stock enhancement of this species in the Bohai Sea. In June 2020, F. chinensis individuals
were directly released in the subtidal zone near the Xiaodao River Estuary. To examine the movement of released
shrimp, optimize releasing strategies, and provide a practical reference for relevant management, temporal-spatial
distributions of released shrimp were studied based on follow-up investigations in the 4.5 km river/release channel
and subtidal zone. Shrimp samples from trawling and set nets caught at fixed stations were analyzed from April to
December in 2020. The results showed that shrimp larvae released from the gate-opening pools entered the estuary
and finally reached the open sea along the river channel 3—7 days later. No shrimp were found upstream in the
river channel. Size difference among individual shrimp was associated with the time spent swimming out of the
pools and remaining in the river channel. Smaller shrimp swam more slowly out the gate-opening pool and re-
mained in the river channel longer than larger individuals. In the subtidal zone, few shrimp were sampled in April
and May. Shrimp individuals began to appear only after release in June, and disappeared by the end of August. The
number and occurring frequency of F. chinensis decreased monthly from June to August. Based on the results of
this study, relatively large shrimp individuals are recommended for Chinese shrimp stock enhancement in the
Xiaodao River Estuary, as they have strong swimming ability, which could reduce the gate-opening time and
achieve a higher releasing efficiency. This study also provides evidence that Chinese shrimp stock in the subtidal
zone originate from the artificial released population of the same year.
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