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Tab.1 Sampling information for Coilia mystus

FE i ”

b o i EEmm PR e g
sample location time le(r)lgath w:igi/lt age sex
code

Cl  #:0] Chongming 2018.9.10 182 1251 1+ @
C2 £:W Chongming 2018.9.10 185 1554 2 @
C3  %:P§ Chongming 2018.9.10 175 1435 1+ Q
C4 £:W] Chongming 2018.9.10 158 873 1 9
C5 40 Chongming 2018.9.10 184 1548 2 @
L1 H Y Lvsi 2018.9.10 150 812 1 9
L2 H Lvsi 2018.9.10 168 1462 2
L3 HW Lvsi 2018.9.10 168 13.83 1 Q
L4 B DY Lysi 2018.9.10 167 1371 2 Q
LS 5P Lvsi 2018.9.10 162  11.58 1+ ¢
1.2 FHik
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M Yang 2P0 05 ik, 4 o MR DTSR S S
FRBAKPEE, FERTITH 24 0. BA
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32°200"
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3200’0"
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RifF
31°0'0" & East China Sea
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Fig. 1 ~Sampling sites of Coilia mystus
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DN ERNSZNES RN R %N B S B I 007 N [E EN -
SRR TRAK AL~ (A% X LS — B Bt
Sr/Ca FULIE N 2.71x0.37); a1 EI 2 oK pfk -4 6
BRSO L X, W C258 — P B 3.45+
0.30). C3(3.97+0.76) . C4(5.18+1.12) . C5(4.3+ 0.33).
L1(3.76+1.17) . L2(5.60+1.13) . L3(4.89+1.12) Fll
L4(5.28+1.05); /KL —20 (fz.0 X4 C1(56—
Bt 7.28+0.64)(F 3, % 2),

STV AR L 10 B RUBT(C1, C2.
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1800 um) % 7.49+1.02 (60~135 pm). 3.76+1.17(0~
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C1 11 C2 Sr/Ca WAEFE B B8 3 BB, ANl
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H1 St/Ca FU{EFAR I Bedie/ DA R C4, 1A 14
WrBt, WrBE-N 5.18+1.12 (0~1545 pm)(Kl 2, 3 2).
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Fig. 2 Fluctuation of Sr/Ca concentration ratios (black line) along line transects (red line) across the otoliths
from the core (0 um) to the edge of 10 Coilia mystus from the Yangtze River Estuary and its adjacent sea area.
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KK TR . AR ST R AN A AL
2K AL ATV LT MR A R B2 #A.(O. rubicundus)!'®,
FEIRK . IA] 12 K B K 34 AT LASRAE, AN R BR
TP ER B AR, b K R B B A T iR,
FLATHE fan] AR R R B AR R AR A7

3.2 KIIORARIESERE EEEH 57
WAESR B DI R R E, O A B oR XUEBE 1
Iy BRI 3k B Bl P 28200 AR B ) 2 5 A g
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Tab. 2 Fluctuation of Sr and Ca microchemistry in otoliths of 10 Coilia mystus

from the Yangtze River Estuary and its adjacent sea area

FEA G5 Sr/Cax1000 HA#ZK/um JEFR M E s A B B P&l 3 X L Y 47
sample mean+SD distance from the core detected points of element stage corresponding area in Fig.3
Cl1 7.28+0.64 0~45 4 1° FARENCI MRS ZNrS Y
5.03+1.01 60~1755 113 2° B8 [0 A X
2.41£0.80 1770~1950 13 3¢ W € )0 R X3,
C2 3.45+0.30 0~105 7 1° Lo )0 IR X3
2.78+0.47 120~150 3 2 W A )0 R X,
5.47+0.90 165~1845 113 3° B4R 0[]0 I X I
C3 3.97+0.76 0~1455 98 1* £ SENCINNSZNPS Y
2.04+0.87 1470~1950 33 2° W AR IR X
C4 5.18+1.12 0~1545 104 1 B4R A )0 BR X B
C5 4.3+0.33 0~45 4 1° Lo )0 I X3
7.49+1.02 60~135 6 2 ARCACNRE I
6.54+0.68 150~690 37 3° B[]0 I X,
7.06+0.67 705~1080 26 4° FARENCI MRS ZNrS Y
6.19+0.99 1095~1770 46 5 HE A R]O IR X
2.95+0.16 1785~1800 2 6 TE IR0 R X 5
L1 3.76+1.17 0~45 4 1° Lo )0 I X3
6.37+1.05 60~435 26 2° B[R] O IR X B
7.81£0.91 450~690 17 3¢ FARENCI MRS ZNrS Y
6.24+0.67 705~1065 25 4° B[]0 IR X,
7.60+0.69 1080~1155 6 5 21 8 )0 IR X,
6.21£0.98 1170~1500 23 6° R CACIPPEINES
L2 5.60+1.13 0~480 33 1 B4R A )0 BR X B
7.09+0.88 495~1650 78 2° T8 [R)00 B X35k
4.01£0.54 1665~1740 6 3¢ SR (0,70 1 IX I8
2.30+0.82 1755~1935 13 44 W& (R0 BR IX 35
4.31+1.04 1950~1980 3 5 SRR IR X
L3 4.89+1.12 0~1530 103 1 B2 7.0 B X 45}
2.86+1.36 1545~1575 3 2° WAL JR) O IR XI5
L4 5.28+1.05 0~195 14 1 SRS S
7.06+0.67 210~360 11 2° FAREACI MRS ZNES Y
5.32+1 375~1245 59 3 B LR 0[]0 IR X3
2.18+0.46 1260~1290 3 4° W AR IR X
3.41£0.4 1305~1530 16 5 a8 )0 B X3,
2.80+1.36 1545~1575 3 6° W €[]0 B X3,
3.14+0.67 1245~1440 13 7 L0, [R] L FR IX 48,
L5 2.71£0.37 0~75 6 1* W& (R0 BR IX 35
3.76+0.90 90~1650 105 2° £ SENCINNSZNPS Y
2.79+0.30 1665~1710 4 3 W AR IR X
4.30+0.93 1725~1860 10 4 SR A0 JR) 0 IR XI5
2.76+0.88 1875~2265 27 5 TE IR0 R X 5

e [, FREARRIRRAS B B 25 5 3 (P>0.05); ANl REFRIR 22 7 2 (P<0.05)(Mann-Whitney U-test).
Note: In one otolith sample, the same letter mean not significant differences(P>0.05) and different letters mean significant differences

(P<0.05, Mann-Whitney U-test).
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Fig. 3 The otolith Sr concentration maps by electron probe microanalysis of 10 Coilia mystus from
the Yangtze River Estuary and its adjacent sea area
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Fig. 4 Life history patterns of 10 Coilia mystus from the Yangtze River Estuary and its adjacent sea area
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[ B LA 4 A 358 8 D A, RIR K =] 11 2 Jai K
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Abstract: As an important fishery resource in the Yangtze Estuary, Coilia mystus has high nutritional value and
delicious taste. Because of overfishing, environmental pollution, and habitat degradation in recent years, the re-
sources of C. mystus have declined sharply. As a type of migratory fish, the growth, development, and reproduc-
tion of C. mystus are affected by the freshwater, estuarine brackish water, and seawater environment. Therefore,
exploring the habitat history of C. mystusis of great importance in the protection and management of this resource.
To study the habitat history of C. mystus in the Yangtze Estuary and its adjacent sea area, otolith microchemical
analysis of 10 C. mystus from Chongming Island in the Yangtze Estuary and its adjacent Lvsi sea area was con-
ducted using X-ray electron probe microanalysis techniques. Quantitative line analysis and surface distribution of
Sr content showed that Sr/Ca ratios in the otolith core area of C. mystus existed in Sr/Ca<3, 3<Sr/Ca<7, and
Sr/Ca>7, and the corresponding concentric rings were blue, green, and yellow-red in the analysis of the core sur-
face of the otolith. Based on this, it was inferred that the incubation sites of C. mystus could be divided into three
types: the freshwater incubation field, estuarine brackish water incubation field, and sea water incubation field.
The variation in Sr/Ca ratios in the individual otoliths from the core to the edge was highly significant, including
low-ratio freshwater habitat (Sr/Ca<3, minimum 2.0440.87) and high-ratio seawater habitat (Sr/Ca>7, maximum
7.81£0.91). Thus, the habitat history types of C. mystus could be divided into four types: freshwater-estuarine
brackish water type, estuarine brackish water settlement type, estuarine brackish water-seawater type, and fresh-
water-estuarine brackish water-seawater type. There were freshwater and estuarine brackish water hatching indi-
viduals whose habitat types included freshwater-estuarine brackish water type, estuarine brackish water-seawater
type, and freshwater-estuary brackish water-seawater type in the adjacent sea area of the Yangtze Estuary. There
were sea water and estuarine brackish water hatching individuals whose habitat types included freshwa-
ter-estuarine brackish water type, estuarine brackish water settlement type, and freshwater-estuary brackish wa-
ter-seawater type in the Chongming Island sea area of the Yangtze Estuary. This reflected the similarities and dif-
ferences between the individuals in Chongming Island and the Lvsi sea area in the Yangtze Estuary. Through this
study, it is proved for the first time that there are three incubation sites and four habitat types in the Yangtze Estu-
ary and its adjacent sea area, which accurately reflect the diversity and complexity of the individual composition
and life history of C. mystus.

Key words: Yangtze Estuary; Coilia mystus; otolith; electron probe microanalysis; habitat history

Corresponding author: ZHAO Feng. E-mail: zhaof@ecsf.ac.cn



