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Fig.1 The otolith morphology (A1—D1), microstructures (B2—D2), and Sr concentration maps (A3—DS5) by electron probe
microanalysis of C. joyneri, J. belengerii, M. miiuy and P. nitidus, respectively, from the Changjiang (Yangtze) River estuary

(Opam) Sr:Ca
2 1 2
Sr 1 A3
A4 A5 B3 B4 B5 C3 C4 C5 D3 D4 D5 4 ( 1 JS-1 JS-3 JS4 JS-5)



6 : 1361

, ( 1 Al, BY), Sr:Ca 3—7
1—2 (1 A2 Sr ( 2 PJ-1 PJ-3 PJ4 PJ-5)
(1 A3 A4 Aj5), 4 % ( 1 m-1 m4 m-5 m-6)
Sr:Ca 7, 163+14( 2 JS-3) , ,
4 ( 1 Pl P33 P4 PI5) ( 1 Cl, 2 (1 Q2
, ( 1 B1), Sr (1 €3 c4
2 3 1 B2 Sr C5), Sr:Ca 3—6 (

(1 B3 B4 2 m-1 m4 m-5 m-6)

18 FRECSERJS-1 FRECSERIS-2

FEEREERJS-3

o+ T T T 1 t T T T 1 t T T T 1
0 500 1000 1500 2000 O 500 1000 1500 2000 O 500 1000 1500 2000

12 1 FRECEHERIS-4 FRECSERIS-5 1 RRECOUEPJI-1

121 Band

g.

dtimierioapel .

3 .......................

0 |

0 500 1000 1500 2000 O 500 1000 1500 2000 O 500 1000 1500 2000 2500 3000

18 . ;

o 15 RRECOUESEPJ-3 | RRER OIS &P J-4 | RREC UL &PJ-5

0 500 1000 1500 2000 2500 3000 O 500 1000 1500 2000 2500 3000 O 500 1000 1500 2000 2500 3000

#Em-1 gBeEm-4 % Bm-6

0 500 1000150020002500300035004000 0 500 1000150020002500300035004000 0 500 1000150020002500300035004000

iR EFEBGCH-3 HFEHEGH-5
e m o y MO e
R PR
0 500 1000 1500 0 500 1000 1500 0 500 1000 1500

MR e E GZI)\BYEEE (um)

2 (JS-1, -3, -4, -5) (PJ-1, -3, -4, -5) # (m-1, -4, -5, -6) (GH-2, -3, -5)
(Opam) Sr:Ca  ( Sr:Ca>10%)
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OTOLITH MICROCHEMISTRY OF FOUR FISH SPECIES FROM THE CHANGJIANG
RIVER ESTUARY, CHINA

LIU Hong-Bo', JIANG Tao', QIU Chen’?, YANG Jian'

(1. Key Laboratory of Fishery Eco-environment Assessment and Resource Conservation in Middle and Lower Reaches of the Yangtze
River, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China; 2. Wuxi Fisheries College,
Nanjing Agricultural University, Wuxi 214081, China)

Abstract An electron probe X-ray micro-analysis (EPMA) was performed to determine Sr and Ca accumulation in
otolith of Cynoglossus joyneri, Johnius belengerii, Miichthys miiuy, and Pseudobagrus nitidus collected from different
water areas in the Changjiang (Yangtze) River estuary, China. X-ray intensity mapping in the otoliths was analyzed in
which the level of Sr content (positively related to salinity) is reflected in different colors. The results show that C. joyneri
was a typical brackish and sea water resident fish species, the mean of Sr:Ca ratio (standardized to Sr:Cax10%) of the
otolith was high (>7), displaying higher salinity patterns. J. belengerii and M. miiuy were estuarine residents as they had
moderate Sr:Ca ratios (3—7), whereas J. belengerii seemed to live in different salinity habitats. Pseudobagrus nitidus lived
in freshwater only and the average Sr:Ca ratio was low (1.5—3); this species could be used as a freshwater habitat indicator
in the estuary. This study provides an objective and intuitive tool for discriminating the habitat patterns and migration
history of the fish life in the estuary.

Key words otolith; microchemistry; Cynoglossus joyneri; Johnius belengeri; Miichthys miiuy; Pseudobagrus
nitidus; Changjiang River estuary



