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Fig.1 Three types of otoliths in larvae C. carpio (Lapillus, Asteriscus, Sagitta)
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Tab.1 Number of deaths of larvae C. carpio immersed in SrCl,6H,0 during the immersion and recovery
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0 0.24 500 2 245
10 3.61 300 1 158




906 50
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Tab.2 Effects of immersion in SrCl,*6H,O on the mean body weight and the mean total length of larval C. carpio

@ ") (mm) (&)
5 5 9.90:0.81 10.90+0.86 0.008+0.001 0.012+0.004
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Fig.2 The Sr marking in otoliths of the marking group (upper) and control group (lower) of larval C. carpio under different days of
recovery after being immersed in SrCl,6H,0

.16 ( ) Sr
2.3 Sr/Ca 70—202um  Sr/Ca ,
( , ( ), Sr/Ca
)Sr/Ca ( 3.0 ) , 3.15+0.10,

Sr/Ca 3.06£0.29( 4) (P>0.05)( 2, 4

66—131um , Sr/Ca ( 24

), 3.26+0.06, Sr 2d
(P>0.05); 66—161pm sr Sr Sr
Sr/Ca , 1 , , Sr
( ), St/Ca , Sr

15.46+£1.96 ( >3.0), 4.74 Sr (

, (P<0.05), Sr Sr ; ) 5)



(Cyprinus carpio)

(Sr)

907

Sr

Sr/Cax1000

3

Sr

Conc
0.600

0.575
0.550
0.525
0.500
0.475
0.450
0.425
0.400
0.375
0.350
0.325
0.300
0.275
0.250
0.225

0.200

Ave  0.181

50 ym

35—250d

Fig.3 The Sr marking in otoliths of larval C. carpio recovered 35—250 days after being immersed in SrCl, 6H,0
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CHARACTERCTERISTICS OF OTOLITH STRONTIUM MARKING AND
ITS TIME LAGS OF LARVAL CYPRINUS CARPIO

QIU Chen', JIANG Tao?, CHEN Xiu-Bao®>, LIU Hong-Bo®>, YANG Jian"?

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

Abstract We selected the larval common carp (Cyprinus carpio) as a targeted fish and immersed the fish in
SrCl,*6H,0 solution for 2d to understand the effect of Sr-marking and the time lag characteristics of the appearance and
completion of corresponding marking. The results show no obvious effect of Sr-marking on mortality and growth of the
fish. The marking rings on common carp otoliths were clear as detected by X-ray electron microprobe microanalysis
(EPMA). The Sr/Ca ratio along line transects from the core (Oum) to the edge of the otoliths shows a significant elevated
range in the treatment group. Meanwhile, a clear marking ring of high-Sr content is visible in otolith of Sr-marked C.

carpio, and the ring remained detectable in 5—250 days after the immersion. In addition, time lags of 3- and 6-day were

found between the first day of immersion and the day of Sr appearance in otolith, and between the last day of immersion
and the day of Sr disappearance in otolith, respectively. The present approach of exogenous Sr-marking provides a useful
otolith-marking tool for larval C. carpio, and it is stable, reliable, and feasible.

Key words Cyprinus carpio; otolith; strontium marking; artificial enhancement release; X-ray electron probe

microanalysis



