EDKFERRE 2025 5 6 B, 32(6): 742-752

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

DOI: 10.12264/JF SC2025-0006

HrpF R TS R H A WIRN E AR FIE R

\ 1 2 3 S R 1,2, 3%
BEA, R, ZRE, B2+, 2
1. B RE, KR E R R LR AR L, B 201306;
2. FPE K AR AT B IR A BT AL, AR e A IR K e AN o G VR R B RIS, VLT B8 214081
3. M EURM R F TR LA, V15 T8 214081

TE: N T A I8 (Coilia nasus) i Az 508 D7 I8 1 AR R IR . R L P ERET I UIX e BT B R (EMPA)Y B T
2022 4% 7 A 25 HR A HHIRY 9 B ) (Coilia nasus) il A 1) 4 BT B FES I A 22 R 1E o I E— 25 R O]
ol 342 % 2 B WA R JR A 4 B R TS (LA-MC-TCP-MS)H A4 T e 5 R Al 028 B A1 A B8 A 67 2 (V7 St/ SR
W& B, SRR 9 BIIEAMAT 7 BE A St/Ca (MO BN MLT 3, TR BIRKAER AN, 1
&k, 22CHO3 MA Sr/Ca {HEE = T 3, HAMAR ¥St/8Sr (A HAL T 0.71053 B, 7R HOMIR K AR 1% s ANk
B 1 RBME 22CHO7 MEA B A St/Ca HIYRIZINE S, AR OMEE AR St/Ca (HIX Z )5 TR, iKE] 5.37+0.57; i
JETENGEEMT 3, B H B ATk, & KF 0 LIEE, J5 X B ER KW 3% S, 22CHO7 By
7Sr/%Sr (i WIAL T 0.71451 AYFE, HIX I 5% Sr/Ca (B X 06T 17, *7Sr/%0Sr (B i T 5150 K S350 B 423,
I S A 00 A 0 PR AR U ) A Z IS BEAIEN 0.70945 BiEE, 5 Sr/Ca B XXt 1, 2B HAT RS )] 11 452 wlok
AR IR 0.71079, HHMITTSE ¥Se/*0Sr LT, LA b4 53 W L) b orE e B i R D A, HL
eI HR [ ES P, BRSO — R ATLIEE Y . AN, BT AU B/NGREA R, 14T 2 A
S AEAE LI A I 3R [ 55080 A 1 09 T i L ) B R

LgEiE: JI, o, S WIS, ik, Sr/Ca; YSr/0Sr
FESES: S931 XHEFRERRD: A XEHE: 1005-8737—(2025)06—0742—11

J1%(Coilia nasus)sRJ& T H (Clupeiformes) .
Bl (Engraulidae) , &, 2 HL 7Y 4 iy 30l Jie 4 £
B, RV, W, BRIEVLAE R WO . AR
i R A A s b, BAER . B
JI65 SR VR VTR AT AR A I, BR 2R A 5K
TR BRI LA B K 3L - 28 1) T 725 sty 5 Y
WAk e 8 7 £ DI T T AT I JRK BT K
A8, AR LA K BN EE B e, f
20 e 80 AFARAS, i el WUAK 2] ik 5 8] 5%
AEBE R SZ BEL . WS A BE AR, B K PR TG G
Kook FER By, S0l ) 89 IR A N R, ©OANEE

Yim BER: 2025-02-15; 1&iTHH3: 2025-03-26.

R TR IR E TI B IR, 1 2019
MR, CAmAk bk )T AR IR AR PR . A
2021 4F, RKITHIE SKBEAT R 10 42/
Ay, ATEAE Ik AR IR 0 A P e B . 2K
Wiz 5, JIERIR K A T L B B B R i Ok,
JI5% b W1 B H i R A AR IR T I R IR
BEVEY, BT T T80 s R A R
7&%#}‘[8_10]0

Py s b, KA R i G A AR I S R IR K
AT, L B AT SR AR 22 I 5 T A
W, SR, H 1950 4ELISK, A2 /KH TREEE R M

HEETHE: 288 E S /KUK AR AR G5 H (2023AHNYNCO016XQ); H 9t 2% 4\ 25 MR IF B i LA BTl 55 2% 46 0% 4

5 H (2024XT1003).

EE'IN: MREZAR(2000-), J, WI-ERFsR A, R 2 ol SRR Y. E-mail: c1j1938895096@163.com
BEMESE: XYL BEE6L, DE5Eo7 In 3 a2 A2 5 YA R 4PE5€. E-mail: Liuk@ffre.cn



%5 6 3]

MRS NS BEI0 b 77 e 28 U0 85 K HG Y AR B0 05 1) B A oAb ol 40 743

WA B RS TG sl szm, 4 R 280505 K
VLI SR @ wE DI, R BB . B AT, AR
BEW . EEBHI A AR 5 AT A SR E
R BB AT R R s B, R
FE 568 L RIRAK, PR S50 -5 Ve i Y 9 9 3
BT 20 2 50 AFRR LR E R T 24 W], [Hifs
SN A T bk Ak B A wa Y, T
A B R S, ST G T Rl Ak R B A
A 2SR SR, o] LR 7 £ 58 4 BEL B B9 3T 3 3
Y TI % i A S A AT .

SRyad WA R g A SR 2R, YT K S P 1) ] 5%
TR T W A | YROK E R R | i B AR S 22
AR, B R T8 AS AT A B IR, REASAE
WA BLI TR T A5 BH R IR K A 5 A T
DU e B e |y A e Dl [ 1D 2 o s E R VN
AU, ) AL GE I 25 5 (B < ) ME LA 28
L IR I g TR D AU Ay TR s I, K&
OGN SRy S T 0 i 7R A ol R D #85% 2 R G B 2
(st A% oAk, XE LA R 3 H 0] 30 i 54 7 6555 0 i
B TSR R, 7 R AT Y
TR St U b 3R T 65 R R R A 25 2 XA

HASE—F Ao e B RR E5 45 74, 7E PR FE
2 S R0V 25 5 & 1 RN, B
HA R A K HACHHE M Re S, B s
SOGE .« [FA R BRRIE S HOE s #2 S LK 3R
B EA MM, WL HEHAA T DLt a2k — A i iy
Z W B AL (R S, JE—F L B AR 2S 33
GRSVl B ks e B R R E T
£, nTUH TR AN 8tz F L r= 5
AR filn, B s Sr/Ca HEES
HESKH Sr/Ca {HA XY, HA B UESIK A
H) Sr/Ca (53 FE 2 R AR TE AR S PERA R,
HAR St/Ca (8% # AR T AR [ 55 B 3R
B v g A B R P R i 5 e oA TR i
O LW ] Sr/Ca {HJEIL T JIB5 IR K
i A 5 g 242

SR, FEASHRRURH B Ty 101, A i s
N AT 3z 3 —Se PR . B IR A i R
Tl Z )2, RS RATIRES AN &
a5 A B E & E ARG, (HEA Sr/Ca A

FEARRE B WK St/Ca {8, RIHCAR MR i H
A7 Sr/Cafti 5 /K345 Sr/Ca {8 Y 1142 e % sk B 6 7]
5 AR RS R A A% 0 £ TG R R fE

X4 AN [ R AR 1 70 855 2728 {E R T 2K B 8 v R A
IOC R & RE AT AEPRAS Ak, WA A BA
D ZILR R BIA AR IR, T 2R B 5 /A
PR [F) A0 1 A R &y g S 15 S 2R 2k, X T
WS 2 1 AR MESC IR . Sr [ 2 (7Sr/*°Sr)hy
X — MR T D7k, T Yse®sr JLPAR
ZHEY S EsEm, HaKHE ARy St FERA
AKEREECY R E AT ) YTSe/%Sr (HAERS R
AN A i 28 7 S Rl K 3R 8 P iRk R G,
JKAY ¥7St/*0Sr (i T IR PN e B HU SR
Y AN, (A5 i) b 3 X3 %) /K A EL A e )
YSt/%Sr HHE, I HAEAR FAEG RIERAR xR R,
M2, EEERG R, SRR S *sr
fH0 0.70918, HA¥—M, H5RKM HAGFFE
BEEFPY, XFERMEE TSy sr (T U T
PEAE A A A VR BT T AR, A A T
KA EAEERE L., ZRiMRe
20, BRI R VS oSr (AT U T T
o PR B B, FAT Sr/Ca {E A ¥7Sr/*0Sr
0T LA BRI 22 0 1 A A 06 L AR B, XN R ST
S ) 5% 2 5 B S B R R R T 3t . R
W5 & FE il i A S50 T 65 H Sr/Ca [EAG I 5L
T R A AT EL A DT Y ) 6%, D R g ST S
KIS Y Sr/%Sr S A I A AR IS th A 1
TR VS 0Se M, B UL T BN A H R
I

1 MEEFIE

11 HmXE&E

JISERESL T 2022 4F 7 A 25 H R4 T HiHK
B, RIESFE(EWE K5 LKZEERKT
1), BEFLIERCTIET 9 B(& 1), HEARTYERZR G 7 J
WURIRAE, FFHJE Wiz % 2 L E it — 2 W
AT RS EE R 0.01 mm 8 AR R R AR
ek K KRR EaUE K RN
0.01 g 9 HL T~ RV A AR



744 Hh [ K R 032 %
N e
0 10 20 km
e N
31°50" - ?
Al anfei Kiye J
_ Hefei g
JRA] Zhegad Rive
PalRiv A \‘ e
31°40' [
H8
31°30" [
tlan River
31°20" [N oy @
B Billegend
. R ’
Fish sampling point
o TKARHER
Water sampling points
31°10' £ I = ,
117°10' 117°20' 117 30' 117 40 117°50' 118°0' 118°10' 118°20' E
Bl 1 Sl FOoKRERME S
Fig. 1 Sampling location of Coilia nasus and water samples in the Chaohu Lake
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Tab.1 Specimen information for Coilia nasus from the Chaohu L ake

i 4K /mm &K /mm R /g B KK
sample code total length body length body weight supermaxilla/ head length
22CHO1 312.11 281.35 80.72 1.26
22CHO02 314.09 292.65 93.26 1.27
22CHO03 345.35 315.57 117.86 1.22
22CH04 287.91 265.12 73.72 1.26
22CHO06 319.14 289.46 97.32 1.23
22CHO7 312.58 288.52 86.65 1.20
22CHO8 331.49 300.41 93.08 1.28
22CHO09 320.57 287.33 89.2 1.22
22CH10 343.76 314.47 118.8 1.22
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Fig. 2 Sr/Ca ratio and trend conversion results of Coilia nasus in the Chaohu Lake
The solid colored lines represent the average Sr/Ca values between change points; the two black dashed
lines correspond to Sr/Ca values of 3 and 7.
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Fig. 3 Variations in the *’Sr/*Sr ratio recorded from the core (0 pm) to the edge of the otoliths of Coilia nasus in the Chaohu Lake
The solid red lines represent the average ¥’ Sr/*Sr ratio between the change points; and the black
dotted lines indicate the *’Sr/**Sr ratio of modern average seawater.
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Otalith microchemistry provides evidence for the existence of migratory
Cailia nasusin the Chaohu Lake and tracing their natal origins
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Abstract: The Chinese tapertail anchovy (Coilia nasus) is a typical anadromous fish species. Its spawning grounds
are located in numerous river-connected lakes throughout the middle and lower reaches of the Yangtze River.
Since the mid-20™ century, the construction of embankments and sluice gates has disconnected most of these lakes
from the main channel of the Yangtze River, preventing C. nasus from spawning and rearing offspring. In the
Chaohu Lake, the primary river-connected channel has been equipped with sluice gates, resulting in the lake
disconnected from the Yangtze River, and the population of C. nasus in Chaohu Lake being classified as
landlocked. Although fish passages and boat sluice gates may still offer opportunities for migratory fish, no studies
have yet investigated whether migratory C. nasus still exists in the lake. Investigating the ecological types of C.
nasus in Chaohu Lake and tracing their origins can enhance our understanding of its migratory ecology and
provide a more comprehensive view of lake connectivity, improving our ability to protect the ecology of Chaohu
Lake. In July 2022, nine adult C. nasus samples were collected from Chaohu Lake in the Anhui Province, China.
In this study, the otolith Sr/Ca ratio was analyzed using an Electron Probe Microanalyzer (EPMA) to determine the
habitat history of C. nasus collected from Chaohu Lake. The ¥’Sr/*®Sr ratio of otoliths was analyzed using laser
ablation multicollector inductively coupled plasma mass spectrometry (LA-MC-ICP-MS) to trace the origin of
some C. nasus individuals. The results showed that seven out of nine C. nasus individuals collected from Chaohu
Lake exhibited low otolith Sr/Ca ratio profiles from the core to the edge. Change-point analysis revealed that the
average values at different stages of these otoliths were all below three, indicating a freshwater life history.
Moreover, the Sr/Ca ratio of individual 22CHO03 exhibited a temporary increase exceeding 3, whereas the *’Sr/*°Sr
ratio of the individual remained stable at approximately 0.71053, confirming that this individual had a freshwater
life history. In contrast, the otoliths of individual 22CHO07 displayed sharp fluctuations in Sr/Ca ratios, rising to
5.37£0.57 after a low Sr/Ca ratio region near the core, and decreasing to less than 3 at the edge. This pattern
indicated that the individual was born in freshwater, grew in the estuary, and returned to freshwater, reflecting a
migratory life history. The *’Sr/*®Sr ratios of the otoliths of 22CH07 were initially high at 0.71451, corresponding
to the region with high Sr/Ca ratios and higher than the water of Chaohu Lake and its tributaries. This suggests
that this fish originated from Poyang Lake. Subsequently, the ratio decreased to 0.70945, aligning with regions
with high Sr/Ca ratios, indicating an estuary and nearshore life history. At the otolith margin, the ratio decreased to
0.71079, which was close to the background *’Sr/**Sr ratio of Chaohu Lake. These results indicated the presence
of one anadromous C. nasus individual in Chaohu Lake, likely originating from Poyang Lake. This suggests that
Chaohu Lake maintains connectivity with the Yangtze River to some extent. Additionally, owing to the small
sample size of this study, further investigation is needed to determine whether an anadromous C. nasus population
exists that is both born and reproduces in Chaohu Lake.

Key words: Coilia nasus; otolith; the Chaohu Lake; anadromy; microchemistry; Sr/Ca; *’Sr/**Sr
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