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Fig. 1 Fluctuation of otolith Sr: Ca concentration ratios along line transects from the core (0 pm) to the edge in the sagittal plane of

otoliths from 3 individuals (MC1, MC2 and MC3) of Mugil cephalus
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Fig.2  Two-dimensional imaging using mapping analysis of the Sr and Ca concentrations in the sagittal plane of sagittal otoliths from 3

individuals (MC1, MC2 and MC3) of Mugil cephalus

*1 3RHEARIRA(MC1,MC2, MC3) H{EFERIRMNLZ T
Tab.1 Fluctuation of Sr and Ca microchemistry in otoliths from 3 individuals (MC1, MC2 and MC3 ) of Mugil cephalus
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superscript letters mean extremely significant difference (P<0.01).



856 O K R e

17

MR TR B 25 SR T LR ), MCL I AE AT
I3 3B, BIVES — B B I H- A %0 1 R T 1]
41330 pm ST, Sr/Ca FU %R ; 55 B Be
MAZ O ) T 2507 181 19 1 340 ~ 2 850 pum i [, Sr/Ca
FU A 5 i 55 I BERY Sr/Ca LU (B f K. [ REMC3
(14 34~ B B 43 301 S DB A0 31 820 pm 45 1T 1T B
B, Sr/Ca LA H 5 55 —Hir Bt 830 ~ 1 750 pm £
T 35 ], Sr/Ca LU (B B 555 565 — By BZ (2 860 pm % H-
A1 KB 120 D1 760 wm T 2 H- A7 05 KAl
2, Sr/Ca FUIEFE M IAK . 11 MC2 1 34NB Lo A
HATRZ 03] 1990 pm BE KT, Sr/Ca LU H 5= B Be
2000 ~ 2 900 um Sr/Ca Lt & f {5 B BE A2 910 pm
O 2 B A B 2109 Se/Ca LU AE 3L S B B 3
ASHA 4 7R Sr/Ca LU AR Bl 1 55— B Be 558 —
BBt B B B S A = R B A e A L R Y 25 5
(P<0.000 1), 1] LB AR B AN KIS — B B 556 =B
BIA B FEME R (P>0.05), SrAlCay i 1 50 A
WA, MC1, MC2 FIMC3 7ESF AL (BB A0
HAL) FIRH % 7 B BE DA SR R ) 2B A A b R
HARLL (E12),

3 itig

3.1 #§EAEFERIRERAE B WER

HATIAA , fff e i BTV 3 sl ] e
IRAZICAL Xk ER S RI3E R 1 38, oK Jsis K o
R AR B K I RRIE A . BRAC fa AR R A
TRAL =B, SR WA B K X, 6 28 AT 1 ARG, Bk
K B K225 em i S FEE R REATTSY
rh s Hofy Se/Ca FU AR Y728 A6 AT LAHEWT , 47T 1 6 % 0]
WEH SRS BT LA T s 2.

AT 2 A0 X A T8 KT IR XU B
¥ St/Ca FLAR HEAT LUASHITZE o 2 B0, %o o T K LK
YL T2 7K RN 7K 8 Sr/Ca B AR 44— 43 1) 2L
£ “<3,3~7,>7" pyaF (53 %d AR B T
OIAR TR R (0 S B - 2Tt RO BRI )
BB MOAR U, AT 0 5§ 00 7 J T 10 K A 3 o o
Fi 2 il PR V@ D R AT T Ak

(HAFE B, MC1, MC2 FIMC3 7E5EAL 1 (Hp
FLA 0B AR & B B B LA SR A AR i A
B R BE AL, ¥4 A 5 - S BE 5 e 14 2 oK BR B
(2 g Rl Lo R R, AN 2R BEAR i i v /K ik
FEARMRATRK IR BT . T B BEAY 25 SR om, KT 0
fif £ 1) B A B R R B I AR B K S B
3 T REM T Chang 5412 v 7 R 4 ) £
gyt CREIE 0 ~ 248 193] F K SslkEh B (735235,
TR 1.0 ~34.9), X— it N T 2 FH KL
TR A BEN S S ME,
3.2t EHE T S AHE

A5 v 3 R M £ > A - A7 Se/Ca HU (B 1 25 21
B St 2 e 65 £ 1 30y SUAEAE 2R M. MCL
FMC3AAER 9] oK KA A KRB
(St/Ca LLAE 4 55 F5), B2 MARIF A AIRAK T
MC2 AR 3] 112 Ja K K B, 7R A IR 7K
BT (12 v il o )0 [ 3F) 26 36 — Bt Bt 30 J 7 ol
FT] 2 GO X, B Al AR B RO K
05 X SR AT 5 0 BT 0 285 SRt SR P, R SR MC 1A
MC3 B-A7 Sr/Ca HLAEAT W 3h , (HLER B (E #R 5 = Ltk
7 IR ] R ROK G KRS, HA I EIR K
Xo MC2I5E 4R o Mgl 5 2 9 ik o —Fp e Al
2000 ~ 2900 pm X BE 1) Sr/Ca HoE B AL TR K
-, S5 AR 5HT EAR S A — 3, UhEA A T s v
(X ANEE T, MC2 2333l SR K X TG 3, SCRRHRIE
3 V8 TG B I A I A i e 7= DI R A v, AR
2 ~ 81, 14K 320 ~ 500 mm”, ASHFFEREA (1
PRKSEIAME R 310 mm , HEWTMALERS R 2 85 LR, 0]
FE 1 AR B B o R, AT T 10 485 SR T 2 1
AR i f 7R LR 2 A g B B s — IR
A SR A Ak, BRIV o (0 B A 25 Hh BRAS 3E AR OK FE
ATRIKA 5 (1 2 BRI, — A 2 RE I
SR AT RE S AR A A K VB TR R AR T =X
VR OC. BT AFoE B, 5 TS VG FP i fa ot i
PRAAMAR R S A BEA SRR AR
SCHRARIE , A< [X £ B - Jo] A 3 v o DL 2 P
A GRAE £ E NS TG, 20 20 A s



b W« ARV I SR WK £ A TR e = o br 857

FHATERIT A 22 K B, 5-8 H ik i e
Sy AT 3K 22.3% , HAE 6 A ik ", T
ff§ £ £ 7 BT 2 4 7R A 4 28 R IR I AR KT K
R 2 I AR SR T T R T . Fol A
(RIFSE B, VR4 B i 23 W BT B VS P R 2
BRGNS SRR R 2 X
KT TR VT FR 6 0 11 AR K ks WAy
JEBEPGH R T AW P i R ik 5
PERE, BRI A B S M 5 AT % T
M EBE K IRI AT U — ELPE RS % 3 R K 3]
KAT OS2 AR i e 88 (it F . (H FTRTA 3N
AFRAR b TE B 4 R AR ., R oA
A4 B A S (R ) 2 7 I AT A 2 IR
ASAPMESZ

A JE AT WO TR A 4% T IR B £ ) AT LY A
A R VT 1 5] 453 VS DG 3 K dalably 0 F B
A TR — AL A A T R YT 0 K R S
s Rl AN s DR, D R SR R T 53 T
VSRR S SR TR

i ORARKFBEERRAITHFHLESN K
T WA Z HATIRAE T EPMA B AR W8, R IR £

W

Sk

D11 Zookety, WRin st e D5, 45 . B 08 32 A O IF I (0. 785 952
##%,2001,23 (1): 91-93.

(2] ¥, BB, 25360k, % KT Ok M] . L. BigRledy
A HAEEE, 2006 181-187.

[31 Secor D H, Rooker J R. Is otolith strontium a useful scalar of life cycles

in estuarine fishes? [J]. Fisheries Research,2000,46: 359-371.

[4] micke, 2ME2E, (R4, 55 . B ACRUTEHURC R T
SEHTEER A . Mo 2%, 2008, 15 (6): 11-17.

[ 5] Campana S E. Chemistry and composition of fish otoliths: pathways,
mechanisms and applications[J]. Mar Ecol Prog Ser,1999,188:
263-297.

[ 61 B4, 2o, i R0 . o Ay PRI s B 1 S DR 3% R
FREEMARL ). #h7 R, 2008, 15 (6): 18-24.

[ 71 Tsukamoto K. Nakai I. Tesch W V. Do all freshwater eels migrate? [J].
Nature, 1998,396: 635-636.

[ 8] Hamilton S L, Regetz J. Warner R R. Postsettlement survival linked
to larval life in a marine fish[J]. PNAS,2008,105(5): 1561-1566.

[9] YangJ, Arai T. Liu H B, et al.2006. Environmental signature in the
otolith elemental fingerprint of the tapertail anchovy, Coilia mystus,
from the Changjiang estuary, China [J1. J. Appl. Ichthy,2006,22(5):
459-462.

[10] Yang J, Arai T. Liu H B, et al. Reconstructing habitat use of Coilia
mystus, Coilia ectenes of the Changjiang River estuary and Taihu
Coilia ectenes of the Taihu Lake based on otolith environmental
strontium and calcium signature [J1. J. Fish Biol.,2006, 69 (4):
1120-1135.

[11] Arai T, Hayano H. Asami H., et al.Coexistence of anadromous and
lacustrine life histories of the shirauo, Salangichthys microdon [J1. F
Oceanography,2003,12: 134-139.

[12] #3dba8 K A= AL M o i e e g 2 Ry ] . bt Rl
ikt 1976.

[13] Jl S0 e £ 060 4 11 BT 9t oK L ARl A L, 1991, 6
(9): 18-22.

[14] Chang C W, lizuka Y. Tzeng W N. Migratory environmental history
of the grey mullet Mugil cephalus as revealed by otolith Sr: Ca ratios
[J1. Mar Ecol Prog Ser,2004,269: 277-288.

[15] FRICH, BRS843R R AL AR 1 8 55 PRI M.
g iR R, 2003 : 231

(161 1), R, XM, 25 SRR A 25 v e TR 2RV 5 2
KAFHE L] WAL, 2007,29 (1): 38-43.



858 o K R 2 EAVES:

Otolith microchemistry of grey mullet Mugil cephalus from
Chongming water in the Yangtze River estuary, China

YANG Jian, LIU Hongbho

(Key Laboratory of Ecological Environment and Resources of Inland Fisheries , Freshwater Fisheries Research Center, Chinese Academy

of Fishery Sciences, Wuxi 214081, China)

Abstract: An electron probe microanalyzer was used to analyze the elements Sr and Ca accumulation patterns
in otoliths of three samples of grey mullets Mugil cephalus collected from Chongming water in the Yangize River
estuary, China. Results of both the line transect and mapping analyses clearly showed that the Sr concentration
and Sr : Ca concentration ratios in the otoliths changed with the salinity of the habitat during the life-history of the
grey mullets, implying their fluctuation migration patterns. A moderate salinity habitat seems to be necessary for
the hatching and early ontogenetic development of M. cephalus. However, in their continued developmental stages
much more flexible migration patterns among fresh, brackish, and marine waters can be found in M. cephalus and
the individual differences were very obvious, suggesting the complicated life history strategies in grey mullet Mugil
cephalus of the Yangtze River estuary. [Journal of Fishery Sciences of China,2010,17 (4): 853-858]

Key words: otolith microchemistry ; Mugil cephalus ; electron probe microanalyzer



