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C. nasus in Nansi Lake

(I TP}
Fig.1 C. nasusin the lower Yellow River
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Fig.2 Distribution of C. nasus in the lower Yellow River
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The red area is the distribution area of C. nasus (survey results up to 2024).
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FRE 0 545 Z AR T R B, VTR R A 5 1
WKW 4 ADFPEEGRIEI . FS W, BLE %
WATE B Gk 25 PR A% ok, st A% 78 S R [ R
PRI, T T WA R 5 T K R 4 BRI
w25, Ma FQ012)%FRE 4 MK R,
T RKITRNE YT 10 A TSR R AG a8t 14 2546 2 &
B, W VTANEE S AR Z RAE e 22 5. —F
FoKSCHLPRRG B, R A3z BB, S 5 EORh B st
Loy A B 2, U B /K R i 2 0 28 HOM
PRI A2 i ) H B R AR, 2B 5 A5 (201 5a)is I 2B B S
JERAED I, FRACHTSY TR DU . R PR A
HEK (1980 AFARFRA) B T8, % BRG DU A 7 At
EWA R 22 0] A TR 25 5 N 630 o IR T s s il X
(D-loop) & K J3 41 I 7 2 AR, &5 6 B DU I8 D3 50 BEktA
D W 255, e IR Y T % RN YT HE R K R AR
G REGRE(EF %, 2015b), HRTHIZE AL, 7
DU T8 ] e A A 5 VTR ) B SR A, 5T [
TKEFEIK PR (1980 AFEARARAS ) 2 2% ¢ RABRT AL ,
IR DU T 5% 2002 4F 28 R BT RS T K VT A E
K R A BEREW . 5% DA S AN K, KT e R
TIBE R AT HUCERRE
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Tab.1 Genetic diversity parameters of C. nasus population based on mtDNA D-loop sequences
TR FEAZL RS Z R AT IR Rk SCHk

Population Number Diversity of haplotype Diversity of nucleotide Reference
1L Liaohe 8 0.857 0.002 6 WFEFE 2016
K Dayanghe 10 0.844 0.003 2
84471 Yalujiang 7 0.857 0.003 5
B4 P9 Nansi Lake 39 0.806 0.005 9 TG, 2024
75 F 1 Dongping Lake 38 0.819 0.0117
0% T3 Luoma Lake 33 0.816 0.006 0 ZERAwsE, 2021
At Hongze Lake 40 0.726 0.005 5
15 Baima Lake 40 0.918 0.006 4
= R Gaoyou Lake 40 0.728 0.005 6
i &2 i Dongting Lake 18 0.993 0.0115 Ma et al, 2012
FRBH#A Poyang Lake 23 1.000 0.0110
HL] Chaohu Lake 22 0.991 0.008 5
&M Ge Lake 31 0.951 0.010 4 A, 2021
KW Tai Lake 30 0.929 0.005 9
YL 0 Yangtze River estuary 35 0.998 0.026 2 W4 AL EE, 2008
—Z# San Jia Gang 25 0.997 0.008 5 Ma et al, 2012
&M Fuzhou 28 0.981 0.002 6
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PRAT B . BB f BT B I B R o8 R 3,
VLTI AR A BB DT &2 2%, W AFAE 2 Fh A 55 i I
=B BEARAE [R]— 7K 3808 5L i B4 (BRI 182 55, 2016a.,
2016b; & # 4, 2017a, 2017b),

V4 55 (2013) %8 5 BRI P U0 8% 1Y) A6 35 8 g kA T
W5, AR VT I GEATS AT AR B0 i o] 2 PR VT H e T
TR HBHI . #—WLEE(202 1)FAIE T w5 VL A 39T 1l
T2 T 8% B A AE , IR D0 A VI o oy 2 A T i Y ] 8

Sr Conc Area'% Group: JiangTao

0.600 0.0 Sample: 20171221BDS
0575 0.0 D2

I 3;3;2 8:‘1) Dec 22 21:13 2017
0.500 02 Stage Scan
0475 04 Acc. V15.0kV
0450 1.1 Prob C 5.012e-07A
0425 2.1 Scan OFF Mag 40
0.400 3.6 Prob Diam. (um) 5
0.375 3.5 Dwell (ms) 30.00
0.350 6.9 Stage No.16
0325 82 X :20.005 0 mm

I 0300 87 Y : 58.981 0 mm
0275 85 Z : 10.885 0 mm
0.250 6.6 Direction: Single
0225 49 Points 460*410
0200 2.9 Interval (um) X: 8.00

Ave 0201 423 Y: 8.00

St Conc Area% Group: JiangTao
0.600 0.0 Sample : 20171221-BDS
0.575 0.0 D-5
82;2 8; Dec 22 23:00 2017
0.500 0.5 Stage Scan
0.475 0.9 Acc. V15.0kV
0450 1.9 Prob C 5.01e-07A
0.425 3.0 Scan OFF Mag 40
0.400 4.4 Prob Diam. (um) 5
0375 3.7 Dwell (ms) 30.00
0350 6.3 Stage No.17
0325 6.5 X:10.249 5 mm
0.300 6.3 Y: 59.869 0 mm
0275 5.9 Z:10.800 1 mm
0250 5.8 Direction: Single
0225 5.1 Points 510*350
0.200 3. Interval (um) X: 8.00

Ave 0.201 45.7 Y: 8.00

B3 sl A B 2 Ml e B ) B H A7 Se 5 i 20 A L (AAIE H 2, 2022)

Fig.3

Surface analysis map of Sr content in otoliths of C. nasus from

the Kenli section of the Yellow River (Cong et al, 2022)

Sr: #¥; Conc: Sr¥/E; Area/%:

MR A Ave: Sr WREERFHIMHE,

Sr: Strontium; Conc: Concentration of Sr; Area/%: The area proportion; Ave: The average concentration of Sr.
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TEA A IR TSR] BRI Y T REPE . DA H 25 (2024)
PAA R, A AR R AL . WAL, JEN
P IR i B E KR R, R, 2RI
T IRIRBING B S B, DB S IR =
BeWrin, o3 —J7 WA A E TIOR8 T
FE R A, S T8 A BRI T BRBE 2R A
B B AR - )5 TR ) BB e 4K ] BELIRTY , £ 28 07k 1E
THEAZR, P 1S B A i BT Ui 0 A
IR T RE . A WIEE B B0 129 400 km, BE
DR A b R B, 7R ZR -8 B30 B0 B T AR I B e A B
LAy JJ 8% B, 02 S 4 T 240 SO T 5 B ] 65 Y
HEBERE D, S EAR T A I A, BN R A
HoAtmy ™ B 37y, A a0 i 20 0 855 ¢ e A PR

5 #itEREE

EHT, BT i 0 655 7 0 U S A 2 PR 2 B )
Ik, 20 ok, JIBTTEEN FFEL, A
b el L I N o I ST o 1 I i D
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KRR, KT E Fa LTSRS I AT B #T Y 8
A o AR, T BLTE BT T YT A ] 1 DX
SRS H AT, I oA M0 0 RIS %l ite 5 70 5% Fh e
O JIB ARSI T R R, = —EiE Bk
5 0 AN B o 0 % R AT (S BT IR R AP  —Fh
#i 4= ¥)(Shen et al, 2015), 5T II6 £ 04k Ay
FEMIEL, A ST T A 5T iR AR TR A I B, iR
MULT 5 A JETT

51 ZEEMEDFHIE

FrRZ b 7 BT T AN [ BEARR R 1 TE S22 HE
i Z2 RGBT T A R R ) A 25 22 S A
FAR HIE S AL, TFRIE SRR 5B N R /Y
SR T, ARt — IR G 522 5 5 BR[N]
R MR AR o (HARE AR, 01 R R DY i) 7] 5
BB TS, X5 BRI DE S A
Ko MRHEAR R AR | PR A X I 5% FR R BUAE 45,
2008), 7ECATHFFE bR 4 B f4 73 F- 1 A g I 38 7] 5%
FEARSEA Ny 1, 278N & LU BRI 8], W]
CieCIWAL e N ANITE f o 1 i e SO 1 I A DU
T TSR | AR ZEA | A REE DA BT ) 5
T, AR T 2R R SR LU AL
S W £ 24 B4 A i R A O, B SR BE S £ 2R IR

W B FNA BRI A FEA , ol B VR4S B AR B )
AR (ET X, 1995), T, N Fesr7% bt e J] it
(14 43 A i T A R S A 55 2 7 T 2R, SRAR 54K
WINREAS, 5835 HILRE WA 80, il J] 85 il
TR ARG METEAL 5 Bl 2 B AL T K

52 FREXEEZHURESN

A AR B B 2 H BR S XA B B 8] ) g
FREE, LA SARI Py AR g e Fh e 1] 1 AR X
AT I LS % PE B4R 47 (Vrijenhoek, 1994), 1T 24 /i
BOA] T ST LR T BEAE AR A | X T il i 7 ) 5
FIBERAL N, . 5 B R T 5 AT TR R R T
IR ANGTEAN o T BT AN A 25 BR8] 75 AE 7
2SR, HasE R ], ok Een) @ 5§ A .
A IGEFR, ERGKILVE T RE M AR SCRET, #1655
E 2 I GE K LS, 2023), RIAT #E0] J] 8% 4 & Fh
A BE— ELAFTE RISy 750 ) 5 f) e B R
A WA FH B A HE R AR R R, T £
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RPN RESS O TT R R G 5E .
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Current Research and Future Prospects on Coilia nasusin the Yellow River
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Abstract

Coailia nasus, which can be migratory or sedentary, is a substantial economic fish in

China and used to be an important anadromous fish in the Yellow River. It is a model organism for

studying fish resource conservation. However, the C. nasus resources in Yellow River gradually

depleted in the late 1980s because of river disconnection, water conservancy project construction,

environmental pollution, and overfishing. With the promotion of the Yellow River water-sediment
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regulation and implementation of the Yellow River Fishing Ban period system, C. nasus has
reappeared in the Yellow River basin.

C. nasus has developed into a dominant population in Dongping Lake and Nansi Lake, but no
large-scale population has been found in the channels and estuaries of the lower Yellow River. Some
morphological differences can be observed between the samples from the Yellow River estuary and
those from Dongping Lake and Nansi Lake. According to the relationship between age, body length,
and weight, the samples from Dongping Lake and Nansi Lake collected in previous studies were
basically 1" age, and the proportion of 2" age individuals was small, indicating miniaturization and
younger age. Different geographical populations of C. nasus showed rich genetic diversity. Although
the population of C. nasus in Dongping Lake appeared later than that in Nansi Lake, it was slightly
more genetically diverse possibly owing to the unique geographical location of Dongping Lake. The
convergence of the three major river systems, the Yellow River, the Wenhe River, and the Jinghang
Canal, may be conducive to the reproduction and diffusion of C. nasus in Dongping Lake. Using
mitochondrial control region (D-loop) gene sequencing, combined with the historical data and fishery
monitoring results of Nansi Lake, we found that the C. nasus population in Nansi Lake was closely
related to the population in the Yangtze River and Huaihe River. The C. nasus populations in Nansi
Lake possibly originated from lakes in the Yangtze River by the urgent ecological water diversion in
2002. The population composition is not well understood because of the few samples in the main
stream and estuary of the Yellow River. The habitat history of C. nasus in the Yellow River estuary is
complicated. In history, the main migration channel of C. nasus in the Yellow River was the main
stream of the Yellow River, the spawning ground was Dongping Lake, and the feeding and
overwintering grounds were in the estuary of the Yellow River and offshore waters. Dongping Lake,
as the only lake in the lower reaches of the Yellow River and once an important spawning ground for
C. nasus, is still blocked by sluice at present. However, the water area of Pangkou Bay outside the
sluice is in a significant position, and a certain amount of C. nasus resources already exist, which is
the only habitat found at present. The resources of C. nasusin the Yellow River show a positive trend,
but the resource amount and habitat conditions remain unclear.

This review introduces the current research status of the biological characteristics, resource
status, genetic diversity, and habitat history of C. nasus in the Yellow River and discusses the
development trend and research direction. It may serve as a reference for the effective resource
management, conservation efforts, and sustainable use of C. nasus in the Yellow River.

Key words Yellow River; Coilia nasus; Biological characteristics; Resource status; Genetic diversity;
Habitat history

LU | A S SO A - 46 %



