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Fig. 1 Water ¥'St/**Sr ratios of the mainstream of the middle and lower Yangtze River, Poyang Lake Basin, and Dongting Lake
Basin reported '>'%! and sampling location of Coilia nasus and C. brachygnathus individuals in the Poyang Lake in this study
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Tab. 1 Information of Coilia nasus and C. brachygnathus specimen collected from the Poyang L ake

F A 4K /mm /g RSN S R PEIR K B B

type sample total length body weight supermaxilla/head length ratio sex age gonadal maturity stage
A AT 23DCCBO01 309.14 113.09 0.95 Q 2+ 11
Coilia brachygnathus 23DCCB02 336.23 151.12 0.94 Q 3+ 11
23DCCBO03 304.17 104.08 0.95 3 2+ 11
T8 23DCCNO1 370.94 115.00 1.22 3 3+ v
Coilia nasus 23DCCNO02 356.91 132.6 1.31 Q 3+ A
23DCCNO03 385.85 148.96 1.25 Q 3+ v
23DCCN04 344.84 122.23 1.15 Q 3+ v
23DCCNO5 283.14 71.19 1.34 3 2+ v
23DCCNO06 353.90 116.42 1.26 3 3+ 1T
23DCCNO07 303.23 126.22 1.27 Q 3+ v
23DCCNO08 278.56 90.67 1.19 Q 2+ 11
23DCCNO09 279.77 58.69 1.24 3 2+ 11
23DCCN10 305.26 98.13 1.23 Q 3+ v
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Tab. 2 Changepoint analysis results of #Sr/®®Sr profilesin otolith of Coilia brachygnathus from the Poyang L ake

HAS Bprzenl Bl B2 B3 S B4 JBLS FrBLe R BT JrBr8 FBEY
sample data type segment 1 segment2 segment3 segment4 segmentS5 segment6 segment7 segment8 segment 9
23DCCBOl H.f772K ORL 0-112 112-834  834-1219 1219-1878 1878-1995 1995-2083
87Q../86Q 3. A1 [l
ST P 14000 071488°  0.71448° 0714719 0.71402°  0.71448"

average *'Sr/*Sr

23DCCB02 H- &K ORL  0-568
87Sr/%°Sr - 1A

e 6 0.71448°  0.71485° 0.71448*
average ' Sr/°"Sr
23DCCB03 H-A#+K ORL 0-255 255-526  526-928
87Q../86 S FA7 A
Se/St 1 fif 0.71448* 0.71470° 0.71467°

average *'Sr/%Sr

0.71467% 0.71495"¢ 0.71462° 0.71496"* 0.71387°

0.71448°

568-1036 1036-1447 1447-1875 1875-1944 1944-2348 2348-2460 2460-2468 2468-2584

0.71485%

928-1474 1474-1714 1714-1791 1791-1848 1848-2168

0.71448* 0.71618"  0.71448°  0.71492¢

T AN R BEARFR M Sr/20Sr M2k I i 2R Ak SR04 1 IX ], B AR K SRR AN [a) J B A A 0 ¢ B 7 A0 ) 21 A2 K B (), *7Se/%%Sr
SRR A B VS St W AE T IME, ATR/NE RSN RIREES A B i *7Se/*°Sr {2 5+ .3 (P<0.05).

Note: Different segments indicate the stable signatures of *’Sr/**Sr profiles identified by change point analysis. Otolith radial length (ORL)
refers to the radius length (um) from the core to the start and end points of different segments. The average *’Sr/*Sr is the mean ratio of
$7Sr/%Sr within each segment. Different lowercase letters indicate significant difference in *’Sr/**Sr ratios among differenct segments at 0.05.
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Fig. 2 Variations in *’Sr/*Sr ratios from the core (0 um) to the edge in otoliths of Coilia brachygnathus from the Poyang Lake
Vertical red dotted lines indicate otolith annuli (age).
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Preliminary study for using otolith ¥Sr/®Sr to track the natal origin
and reconstructing the early life history habitats of Coilia nasus from
the Poyang L ake

XUAN Zhongya', YANG Yanping', HUA Zhong', MA Fengjiao>, WANG Yinping', LIU Kai"*

1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural
Affairs, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China

Abstract: Coilia nasus, a historically significant fish species in the Yangtze River, has experienced a significant
decline because of overfishing and habitat degradation. As an anadromous fish, C. nasus traverses different
habitats over large geographic areas, making effective conservation difficult. Tracing their natal origin and lifelong
habitat useage at the individual and population levels will enhance our ability to protect critical habitats of this
anadromous fish. The migratory life history of C. nasus across freshwater, estuarine, and marine environments can
be determined by analyzing otolith Sr/Ca ratios. However, difficulties remain in tracking their natal origins and
identifying transitions between freshwater habitats during the early stages of their development. The use of otolith
7Sr/%Sr isotopic ratios offers a robust approach for tracing the natal origins and migration patterns of C. nasus.
The Sr isotope (*’Sr/**Sr) composition of the otoliths was analyzed using laser ablation multi-collector inductively
coupled plasma mass spectrometry (LA-MC-ICP-MS) to confirm the hatching grounds and life histories of C.
nasus in the Poyang Lake. In July and August 2023, a total of ten adult C. nasus and three adult C. brachygnathus
were collected from the Duchang area of the Poyang Lake, Jiangxi Province, China. The otolith *’Sr/*Sr profiles
from the core to the edge displayed minor fluctuations of approximately 0.71448, indicating that the three C.
brachygnathus individuals reside in the Poyang Lake. The *’Sr/*Sr ratio of the otolith core region of nine C. nasus
was close to 0.71448, indicating that they hatched in the Poyang Lake and subsequently returned to the lake
(because they were caught in the Poyang Lake). Among these individuals, four migrated out of the Poyang Lake
during their larval stage and five migrated during their juvenile stage. One individual exhibited an average
7Sr/%Sr ratio of 0.71078 in its first segment, suggesting that it was born in the main channel of the Yangtze River
and then strayed into Poyang Lake after its sea life history. The results demonstrated the objectivity, accuracy, and
stability of otolith *’Sr/*®Sr ratio as a reliable geographical indicator for identifying the natal origin of C. nasus in
the Poyang Lake. Furthermore, these findings shed light on habitat shifts between the Poyang Lake and the main
Yangtze River channel, emphasizing the diverse timing of early life migration from the Poyang Lake. Consequently,
despite being a preliminary study, this study demonstrates the potential of using Sr isotopes to distinguish between
natal origins and freshwater habitats. This approach is significant within the context of a decade-long fishing
prohibition in the Yangtze River, as it facilitates the assessment of species recovery and management while
contributing to broader ecological and conservation insights.

K ey words: Coilia nasus; otolith; Sr isotopes; *’Sr/**Sr; the Poyang Lake
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