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FEEEARICHIFE B B b T 3 A g 1945 Ak ek 2
T 5% 435 R ] 8 s AH N DX 38 P £ S5 588 B R B 25 43 AT
FROESE A0 DAY fa e i A vk 2 2 T i
R 2R AN PY K St 4 fh(Coreius  heterodon)!> ™
& KR IIE TS FEAR R, (HTA/EREAH
XN, S AT E iR T
EA=PIN=SRVOLE )V ST & R SV N TF= )
A YA TAEZ R R T R ok R 4 i B,
FHRATAERK ., AR .. BAREKRE, MUK
A TE) | RO AR 4 I ST o

Ry Ko bk T4 T R VT A R BRI R A,
108 U) i B R G AP AL vk . BRI AE R
—WOCHE M A W) e tE, BAA B 2 0% . A
R B m SR, AR AR RGN H
WE A bR U200, b 2L 25 R B br (ecological
quality objective, EQO)H R FH KB 1 25 b il /oy
PEREFEEC, B ZE R ST OCTHREK R R4
WEEROUARME R PR ) LU AL AR 42 5 Ry
= TS b A4 o A G B R Y, R B (large
fish index, LFI)JJJET 82 K/ NIEA S8 MR
A, JF OB T kAT B 22 2% 51 25 (Oslo and Paris
Commissions, OSPAR)ZK 4 fy i S BE V% " +8 b,
7 RKC I VR S HE ZE 48 4 ) (Marine Strategy
Framework Directive, MSFD) 1 # i 5~y 4y %>
FEAREOP2 AT L, SRR KRR AR A S
RO REVEAL 5 T B R AF T RE

RRFEARAL A SRR 5 BRI ) AH
Kok, AWFFEIE i SCHER A5 B S A AR 2 A Y
Jra, IDREEHEL T 20 fEag 80 AFAR LR YT
0 R A S, A BT T BB AR K R
TIE AR FNAR M 7K Sl £ I 0 AR R AR A Y 28 TR
ik, TRV TR 5 %R F B A DG, JRad fa
FERE T AR R R B AR Ak 0 43 B TR IR 2 i
Sto ANEGE AT BN A 5 Rt R IR KRR A K
LS8 £ 24 W0 R % PEOBR I T4k B AR B AR R
BEL
1 MR5FE®

1.1 #FHRXIE
KITTHR4EKY 6390 km, JiHEAHL 180

T km®, 54 S E A 18.8%, T & AT
IR T . PO, VUi, =~pg . EER . #1dk.
WIRE . VLVE . LB VLU, B 1 ANE AT
TG KILIIEZFENAEER | 2420 M 3
FUK SOK B RAE, @&k T 2R A5, 2RE
PR 028 W WAl T E B X 2 — A S
W AACRYE, AW AE T . S0 ATsA 43 5
TEBCH ALK AR SRS
1.2 HHERIR
1.2.1 XERAR RIS MR i
RPN R SR IR, A P TR Web
of Science ¥4 78 H A5 i 1980—2023 4F K VT3
R S H M . SR R B A SCk 1220
2 N T3 8 4 4 BARKI(EETLE. &
VBV SR KRR JEE ) ) £ 2 (R B8l ) STk 20
i o FH Microsoft Excel 2021 Xf 28R K &)
SRR . SCERE 4% FVE B R B HE TR AT
1.2.2 EFSMAZE  (EEITERI BN Z AR R e K
VLR E A F SRR X VLB R (2S8R
DA, 2011 4F LUK HUR: == 2L FH =2 50 o (R
30~40 m, M 1~1.5 m, W H 3~5 cm), 2017—
2022 AR, B P EAK R BRSO S Sk,
HKG 20 REPHIFBE A S de, ERILA i &
65 ANRAT A, TR IR S EL T A
28R AR DGt B T A R A, R A U
B PRI (M 100~300 m, ME 0.6~1.5 m,
B H 1~5 cm) ., & BRIP4 100 m, M H 2 cm).
M8 (K 10 m, E9RSE 37 emx22 cm, B H 4 mm),
INEFITERGE S5 SRAE 1 2R AR B3 43 2R i
CREKEEWHE 1 mm), BKAERHZE 1 mm), 1A
HOHIE 0.1 o) IERIZE A58, X T Higx
DS E s, R RIEmE2 R (b ERK
2R 2R )W 23R )OI Eg fa2e3k ) Fn (g
Na2E ) PP BEEIEAT I LEE
1.3 HiESH

MRS AR S 1 e v L LA
R, 28 A B 5T AR R M A AR SR MK
W, AR R OELZEREZ K
P S AT IR, QFERECR: & LA T R P
G, ML R B 2 8RR
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(1) A R R KA DIRILHALE S
LB 7 Pl BACERME YR E A SE XS &2, 0 fr i
T 10~40 4F AP B AR AR PR S

(2) KBRS AR K AR AR ks DL
XU AR 4 AMRERMEKECA G, BREAEEE
TLBL . VP TL R LBE . AR K AR 2K T A 380
o (B 2 0125 00 TV /K R A A Bk Dl s
W) PRIeb o TR £ M T B A 1 4B (B << 2
TR R F oA BV K ) He ), e
A R O B AR SRR M VAR 1 A,
PR 2K I8k N 22 2R B FR B A T AR
), Bz AR AR ik Ik fa R B I R
FROEAE . Rk /D REALIR 22, B AR A e B
YR (S~11 FNVERIFTRXT S .

() KA S WU F B A DAL e
SN 58I 11 TR TR RN NI ey o/ A B
K (AU R R 4~11 Fh), 550755
%% J1 i fa sk it (catch per unit effort, CPUE)AYAH &
o

(4) R KAEA A I IR R DLEE
LB B, HEH 8 FMCRMEW AT fa eV 1K
KARAEAE . FE T 2017—2022 4F fa K BE VR (R K R AF
{8, SRH Logistic #94< i<k 2~y [F1H 7 72, Fi
“A-AERS WA (R 2030 4F) M 2GS TRIK A A5 3,
I 5 R R0 40 80 AEARAEIZ K B I A
ZE R Heds, WFHIAR ok fa S R IR BT

BT A 5088 % B Microsoft Excel 2021. SPSS
20.0 #HATEAGLEE M, R Graphpad Pism
5.9 F1 Origin 2021 3 HVEK .

2 HBRESH

2.1 HAEREFERSEETK

B ETEL 7 R et a2 R K AE AR (18 1)
ATRLE B TR S b A o Y £0 2 4 o fN B
[ ¥ i {11 (Pelteobagrus vachelli); i - YK K
FE 1984—2004 4F R FFL T FE#H, 2004—2016 4F
Wesh BT, 2017—2022 AEH LA B &S, B
257.54 mm T} % 305.60 mm (& 1a); I

11 V- A K AE 1998—2004 4F 5 R FE#a#, 2004—
2016 44 160.00 mm ZE 47 3 8, 1 2016—2022 4F
a0 2 Pk BB, 15320 mm EAE
213.24 mm (¥l 1b), [AE W) fiE(Rhinogobio cylindricus)
AWy i) (Rhinogobio typus) W) 5 B H 5 2w 4k b T
kA [ W) - A K 1998—2009 4 7R
180.00 mm Z= 479 5h, 2017—2022 4F N 5 B3 5
TR, H204.69 mm _EFFE 239.99 mm (& 1c);
W) EEAAE 250.00 mm ZEATIF SIS CE ETHIE 1d).
Hofth 3 Fh £ 2%, 4R 48 (Xenocypris argentea) 1
218.00 mm Z= A5 ¥F s (K le), K8 ## (Mystus
macropterus)fE 273.00 mm Z4LIFESN(E 10), %
(Siniperca chuatsi)W|TE 196.00 mm £ 4 7% 3l
(B 1g)o WTLAKER, 45 e I bR o 45 f 2P i
KRR AR AL 5 A B AW R B DI oG, F
AR R . B2 MR BVE R AR H %5 )
S8R P14 £ AR R (R 0 5 Sl A 2
22 RERUERBEEBEFERBEESTL

X} 20 thad 80 AR E BVLE . &V,
2R AT ]2 T8 £ A T AR R B 1Y 40 B A B,
HETLET 80 AR Frik 1.22, 1998—2016 4F
K% 2 0.85 24P 5h, 1M 2017—2022 B E
ThH#a#, 4390k 1.08, 1,12, 1.15, 1.17. 1.22, 1.19
(K 2a), GUITASHEEIRKRHEM 2001—2015
AEIIIE]FE 0.59~0.76 Z [A]E 31, 2017—2022 4E B
Besh BT, 4304 0.85. 0.80, 0.90, 0.96, 0.92
(Kl 2b). AR EBER AR FRIE(E 1994—2018
EMETE 0.85 Z£4 T8, M 2019 4 EJHE 0.97,
2022 4EiE— FFHE 1.15 (B 2¢). TREEM A 2EHE
IR KR e 90 4EARAE 0.65 2478, Z
JEZAE TR, JFF 2005 4EIR%) I S A AR(E 0.39,
MJS7E 2012 4F . 2020 4EA1 2021 4E03 &[0 7, 43
) EFHE 0.68, 0.78 F11.08 (& 2d).
23 HKESERFEEMNEXE

X 2011—2021 4F A 8] B 5 VT B fa AR A
0 JEREVR (4~ 11 PP B A0 ) A AR (B A S B 2
B, BIE7E 2011—2016 4F4] 0] 34 S Nk, i
2017—2021 M4 5 - FH##4, CPUE 7£ 2011—
2021 A T[] o, 22 30 HS A W] %) By B PR 28 AR AR AIE o
Person AHIC/MHT R, HMAMRKAE . AIEBEEIK
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Fig. 1 Changes in body length values of 7 representative fish species in the Yangtze River

Bar chart: frequency distribution of fish body length; Solid line: mean body length of fish; Dotted line: length at first sexual maturity;
Data are from the literature [30-34] and unpublished data from recent surveys by the Yangtze River Fisheries Research Institute.
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Fig. 2 Changes in body length values of fish communities in representative areas of the Yangtze River
Dot: body length values of representative fish; Solid line: body length values of fish communities; Dotted line: mean values of body

length values of fish communities for all years; Data are from the literature [30-49] and unpublished data from recent surveys by the
Yangtze River Fisheries Research Institute.
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_a £ Coreius heterodon b 2R A% fish community
0.0309x3.474 . (| 70104817134 g
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K3 HEALBARERKEEES CPUE MIAHSCH:
SR FOR A T AR 2R IR R R BASIXIA]; B EER 2011, 2014, 2016—2021 4E4 £ Flfi 25 IS AL A B0 Bk
B AR A VLK = W 58 T IR A R R R A
Fig. 3 Correlation analysis between fish body length and CPUE in the Yichang section of the Yangtze River

Red solid line: regression equations simulate curves; Dotted line: confidence interval; Dot: Coreius heterodon and fish community
sample data from 2011, 2014, 2016-2021. Data are from recent surveys by the Yangtze River Fisheries Research Institute.

TLBL A ZSBER (8 Fh A FFh )R AR 1E (VA7 m] AEI ] A IR KRR AEAE 200 1,18 1,19, 1.20,
AT, BTN TR R y=1.244/(1+0.158¢ % 1°%) 1.20, 1.21. 1.21, 1.22. 1.22, 4558 FEM, %ITEK
(R*=0.58), LA R 3ERl, mIHiAS 1 2023—2030 M ZEBEE R AR IE(E IR ) 1.20 42 A7 i 18 K gk i



1512 Hh [ K R A

%30 %

£1 2011—2021 FHEEEIE&EE

FKHHEES CPUE
Tab.1 Fish body length and CPUE in the Yichang
section of the Yangtze River during 2011-2021

ﬁ“% ﬂiﬁj\ qzﬂjﬁiﬁ/mm CPUE/kg'ﬁE'H ﬁlfu\%/%

species ear mean body catch per sample size
P ¥ length unit effort P
2011 250.38 3.07 216
2014 223.74 3.4 1182
2016 181.81 2.55 726
W 2017 25274 5.08 1356
hcm’“s 2018 273.88 4.19 984
eterodon
2019 276.87 4.53 988
2020 278.96 6.03 1395
2021 289.35 6.23 1498
2014 212.24 5.98 2806
2016 197.90 3.02 786
kg 2017 226.83 5.99 1685
fish 2018 221.16 6.78 1546
community (19 234.90 6.99 1631
2020 237.67 7.68 1812
2021 246.27 8.92 1795

W BER A AR SR A TR T IS B R A Rk R
Note: Data are from recent surveys by the Yangtze River Fisheries
Research Institute.

T TF%, T 1.22 (K 4). MR
R AECY20 thar 80 AEACAYIHALE R, ST
MBI ILB A BRI R KRR A 1.22 (3R 2),
PUE S AT 2030 4F A TRIME 1.22 FEARFHAT
EHEHED, 16 A BRE IR A RN ENL T, 16
2030 4FH B VLB ARG nT R & F] 20 2
80 ALK

1.25
5
]
i
=120}
8
Ef .
o e
5 1.15] ’
= ' . b y=1.244/(1+0.158e701%¢")
P 2
o P R=0.58
&= s
110l L2 o SCIEHE measured data
o Tl #4E forecast data
2016 2018 2020 2022 2024 2026 2028 2030 2032
43 year

K4 BETLBHE RS R KA IEE R Logistic [21)5 73 Hr
HE £k 2271 [0 05 75 AR AL il 6.
Fig. 4  Logistic regression of body length values of fish
communities in the Yichang section of the Yangtze River
Dotted line: regression equations simulate curves.

®2 20H#HL 0 FRESTIREXHEZEREIE
Tab. 2 Body length values of fish communities in
the Yichang section of the Yangtze River in the 1980s

\ IR
FEA Pk MR gakk
s i/ K/mm  {AK/mm  mean body
species sample mean body length at length/
size length  first maturity length at first
maturity
[53] 171 4] £11 1662 357.51 309 1.16
Coreius guichenoti
il £ 941  348.73 291 1.20
Coreius heterodon
KWy fifs 284 651.86 476 1.37
Leiocassis
longirostris
Wy fiy 217 289.22 230 1.26
Rhinogobio typus
fifl 141 520.00 300 1.73
Cyprinus carpio
i 121 367.02 275 1.33
Parabramis
pekinensis
EfA 105 792.78 747 1.06
Ctenopharyngodon
idellus
i 38 872.89 900 0.97
Mylopharyngodon
piceus
7 M s 30 469.60 254 1.85
Squaliobarbus
curriculus
A5 ] 29 295.00 203 1.45
Xenocypris
argentea
fiig 15 1185.20 1052 1.13
Elopichthys
bambusa
il 13 491.92 236 2.08
Siniperca chuatsi
file 13 743.77 662.5 1.12
Hypophthalmichth
ys molitrix
i 10 879.90 896 0.98
Aristichthys nobilis
IR 122

weighted average

e BdiEsk B SCcEk[30].

Note: Data are from the literature [30].
3 iTig
3.1 WHEAEERNEEEKEIHEN RN

P07 0k (CRLAE R AR W 2RI BEAE) 22 S X
MR R GETHE T E BB, O TR R
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FEJT ¥R 22 R ARG ey T3, AR5
VIR 37 kAT 7% & (1) fEYFhkse L, &
B BRI A AR R, I 0 P
BEORNDT 4 Fh, SCRERT DAHERR 3= BB A i
BRG] A s ok iR 22 IF HAR ek B
BRI & B2 B RS BRI
Fofr, DTS o B AR B i 155 LA S At N Sk sl B4 5% 1A
FPFPRER M o (2) FEREARAAR N 5 1, A<
F 5 R FH 1 32 B2 45 £ R 4 4 K 55 1 i
MR K LLE, ZYF N R, WteT A
A5CHE I BURE Do JEL AN [] X5 AN ] 4 A 2o 36 1 4 7 1) 5
Ml (3) FEI AT B T, 25 /K S S Bl 457 B
FER A T Th e — 3. A S 3 2 W B AT N
Mo LA LA LR, 7T A 35 R 455 8 A ) 2L 2k
RN A B} B 25 S WA 58 20 Bt B AS R BE i
32 BEMBRE NN IMER

KL A A BUR St fe, & SRR
YRS 5 5 L [ B AR W2 e M (AN 95 TEAS JRDIR B
. BIRY . YERCAAERS . B0 155 DL R RE
A EAEF R ERR . P KRE)ED)
FASEPO, FEoK A A R T AR R, JFARYE 459 Fh
PIAEY) . SRR R OC R, fil & A & Xt
P PR 0T SR R it
3.2.1 THEEEWFASFM  WEARCR: AEF
FERLROM AR, SRR Mt i 2 Y, AR,
MFEE RN BT — KR, 2 B
/N, FETER G, R H S AR AR AR e T, DR SR
PR (BN “Allee RO, A, Hilfa
VG TG o 300 45 UE IRAS IRABL B /R, 25 30 B3R S it
Je IR A A e 3330, R i o AR A/
A, PR A B D A2 B — o AR R o

ik Maliao ZP7hl g X HEHEEE 19 M X
ZEAI T B, ANF PR At . T ilE
e JeatE . e RIS B ) 7E 2 A AT )
XA Y SR AR P e e 2 A
[ £ W iy . B B B i £a R T 85 (Coilia nasus)5%, W
HENEYMEZH, EAMNIEERT, X5
3 N g g, AR AEA . X5 FH
AN gl R A A0 PR RO A e 2 (62
XYL R BV . EE TR A5 R AR I £ 2 i A

BFSE SR —50, Bk, 4 2R 7 A5 v BUR
S S K AR B RO M R, K g
Wy i) =LA Sh W O 32, R R 32 DR e
o SE RIS B, B R U O B — AT 32 3
—EFEEE R BRI, PR A R P g R A
WEMEAE, T aWeEn i, LIS,
FEEY), DA S R R e T At £ SIS A R
SRR, BT

PE BRI FC QB A A ] 5% g T LAY ¢
X, PU IR B e/ M BCAAE IR AL 2 1%, )
UM AR KAGE 155 mm; W7 T 85— fge i Al
PAERAUN 2 W, WIF= TSP AR IR AL 1 3107,
I 2 Ut TP St HE 9 U R AR R G
el AR

B Ty ARt RAEL T B ) AR R
2550, BHH IR BT R A SR AR R K Y
T, e £ e A BE BRI 11,5 Tk, J)EE
o X PR BP— AT 35 3~4 J7 ORI PR K A T
PR T BRI T 55 4 £ 2 DA O, ok i i o o
PREIEEF- 3543 2000 ki 22471, R AL 22148
3.22 ThEERE HEXR: EHMUE, AR
PR ZRIEA T HE M a R s It AR )
PRI, B AR T RS B AR R, Fl
HEY sk AR B, a0 = wk oK FE S5 K R
(Elopichthys bambusa)<5 [N B M fi 2805 18 K
B, BT RMUBER IR, A R
R gkox /NS 0 28 56 B B A 0, AT
AT e R AR I R L AT AR ABFgE D, R
fi] (5 i Wy i) A £ AR U AR X RN, B KRR
i 350 mm, RSN A BT 2R R R XS
%R, X RER PR B o8 RN 2 —

TEAOC R P AL S S ST R R T
PR, PR BRI AE 2 ) E, An2R BE R
Mg S IRBA SRR AN A K ET . EFE A
BP9k o AdFsE T, W5 R 8 (Xenocypris
davidi), W3k j(Megalobrama amblycephala)~4¥)
oo PG AR R AR 20, AR L AR MR
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Changes in fish body length in the Yangtze River and its indicative
effect on resource recovery

ZHANG Yingyu"? DONG Fang', FANG Kang', WAN Chaoyang', LIU Huangxin', Gai Shuaishuai', WU Jinming',
DU Hao', ZHANG Man’, ZHANG Hui'

1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Freshwater
Biodiversity Conservation, Ministry of Agriculture and Rural Affairs, Wuhan 430223, China
2. College of Fisheries, Henan Normal University, Xinxiang 453007, China

Abstract: To scientifically implement conservation actions (ten-year fishing ban) on fish biodiversity in the
Yangtze River, it is necessary to understand the dynamic changes in fish resources. Through a combination of
literature review and field surveys, this study conducted a quantitative analysis of the changes in body length of
representative Yangtze River fish since the 1980s and explored the indicative role of these changes in resource
recovery. The research results showed that: 1) analysis of body length changes in seven typical fish species in the
Yichang River section over the past 10 to 40 years revealed these changes are closely related to biological
characteristics; high resource base values, wide-ranging feeding habits, low age of sexual maturity, and strong
fecundity were associated with greater increase in body length after the fishing ban; 2) analysis of the body length
of fish communities in the four waters of the Yichang reach, Jinsha River, Chishui River, and Dongting Lake over
the past 20 to 40 years shows that changes can be roughly divided into three stages: decline, fluctuating increase,
and obvious increase. This corresponds well with the progress of the fishing ban. 3) The average body length of
Coreius heterodon and dominant fish communities in the Yichang River section is positively correlated with the
catch per unit fishing effort (correlation coefficients are 0.66 and 0.88 respectively), indicating that the fish body
length is closely related to resource abundance. 4) The analysis and prediction of the body length of the fish
community in the Yichang River section based on the logistic curve showed that the value would reach 1.22 by
2030, which is close to the characteristic value in the 1980s. This suggests that fish resources in the river section
can be restored to the resource levels of the 1980s by 2030. This study found that changes in fish body length in
natural waters are closely related to the health status of populations and communities and have a positive effect on
resource abundance and changes. The body length of fish can be used as an important reference indicator for
routine monitoring of fish resources in the Yangtze River.

Key words: fish body length; monitoring; resource assessment; resource conservation; the Yangtze River
Corresponding author: ZHANG Hui. E-mail: zhanghui@yfi.ac.cn



