2015 11 ,22(6): 1270-1277
Journal of Fishery Sciences of China

DOI: 10.3724/SP.J.1118.2015.15139

K, RN, ZXF, KE, F25, BERE

, 200090

HE: (Larimichthys crocea) ,

Sr/Ca
(P<0.01),
(1.73+0.08) mmol/mol  (1.09+0.35) mmol/mol
2

b} > s s

FEHSZES: S932 XHERFRERD: A

(Larimichthys crocea)

(Perciformes), (Sciaenidae),

60 m
20 70

[1-5]

[7-8]

i B EA: 2015-04-08; 1&1iT HHA: 2015-06-17.
E€mAB: '

(2013C11014).
EEE N (1983-), ,
BIEES: ,

(201303047);

. E-mail: ziyuan@sh163.net

(D
Sr/Ca
St/Ca (3.58+£1.09) mmol/mol
Sr/Ca
(P>0.05),

b}

BZHE: 1005-8737-(2015)06-1270-08

[10-12]

2+
Sr ,

1.1
30 d

(2014T09);

. E-mail: zhhui269@126.com



2014 4 13-19

4 900L ,
, 4
2000 ,
20.7~23.0°C;
27.0~27.5; pH 7.8~8.5 80%,
, 1000 1x ,
, 50~100 g/(d-10* ),
3~4 /d ,
Sr** 6 mg/L
St , 2
, 2 ) ,
SrCl,-6H,0 Sr**
Sr** 12 mg/L
1.2
3
(1) ,
100
M-0  C-0
(2
, 4
55 , M-7
C-7 ; 43 d,
73 ,
M-50  C-50
3) ,
2014 ,

30°30'-31°00'N,

25

122°30'-123°00'E,
W

1.3

0.01 mm) (
[19]

0.01 g),

0.5 mm ,
14

b

X Series II ICPMS (Thermo Fisher Scientific,

Bremen, Germany) ,

[19]
[19]
[19]
LA-ICPMS
1.5
[13].
W=aL’
L , W
,a , b
ICPMSDataCal , NITS610
(lowest detection limit) ,
MACS-3
Ca2+
2
2.1 Sr/Ca
, M-7 C-7 M-50 C-50
15
30 ICP-MS ,

Thermo



1272

M-7

M-50
0.65~0.80 mm

2 b

St/Ca (3.5841.09)

mmol/mol  (1.73+0.08) mmol/mol;
Sr/Ca

2.2

Fig. 2

(1.09+0.35) mmol/mol

< 7 [
£ 6t M7
)
55t
2 4r
IS
@ 31
22
<
Ct
&-j 0 1 1 1 1
-0.1 0.1 03 05 0.7 09 1.1
B LU R 1 /mm
distance from otolith core
< 7 I
Q 6t M-50
)
55T
L2 4t
i
@ 3
22t
<
Q 1t
)
0 1

-0.10.1030507091.1131.5
BT R 2 /mm
distance from otolith core

1
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Strontium marking on otolith of Larimichthys crocea

ZHANG Hui, JIANG Yazhou, YUAN Xingwei, ZHANG Yi, LI Shengfa, CHENG Jiahua

East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of East China Sea
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Abstract: Enhancement and release of Larimichthys crocea has become more and more important because of con-
tinual decline in its resources. The traditional method of marking was not suitable for the larvae of Larimichthys
crocea. In order to effectively evaluate itseffect of the enhancement, it has been a top priority to build a scale
method of marking which is suitable for the larvae of Larimichthys crocea. The paper studied the effects of hexa-
hydrate strontium chloride on otolith marking, growth and survival of Larimichthys crocea, aiming to improve the
applicability of this marking technique in tracing Larimichthys crocea for a better evaluating of its effect of the
enhancement. The experiment selected 4 groups’ the larvae of Larimichthys crocea that were hatchery-reared, each
group had 2000 larvae of Larimichthys crocea. Two groups were immersed by hexahydrate strontium chloride, and
others were used as control groups. Before the experiment, we respectively selected 50 larvae in 4 groups to com-
pare their difference of body length and body weight. During the experiment, we recorded the number of deaths
per day so that we compared their difference of survival rate. After they were experimented 7 d and 50 d, we ran-
domly selected 15 larvae in 4 groups, respectively. We compared their difference of growth by biological deter-
mination, and we used laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) to analyze the
otolith of strontium distribution features. The results showed that fish exposed to increased levels of strontium had
higher strontium-calcium ratio in the given part of the otolith relative to those of control and wild fish. The
higher strontium-calcium ratio in the given part of the otolith was located by 0.65 to 0.80 mm far away from the
core area of the otolith. The strontium-calcium ratios in the given part of the otolith for the marked, control and
wild fish were (3.584+1.09) mmol/mol, (1.7340.08) mmol/mol, and (1.094+0.35) mmol/mol, respectively. They had
extremely significant difference (P<0.01). The higher otolith strontium-calcium ratio could be used as elemental
fingerprint in identifying marked fish. In addition, there were no significant difference in survival rate among
marked and control fishes by the statistical test (P>0.05), indicating that immersion in water enriched in strontium
did not negatively affect the survival rate of marked fish. In terms of growth, after experimented for 7 d, the aver-
age of body length and body weight of marking group and control group were (19.43+2.67) mm and (0.11+0.05) g,
and (19.64£1.99) mm and (0.12+0.04) g, respectively. After experimented for 50 d the average of body length and
body weight of marking group and control group were (44.76+4.15) mm, (1.82+0.55) g, and (43.26+4.71) mm,
(1.62+0.53) g, respectively. The body length, body weight and their relationship were tested according to statisti-
cal methods. We found that there were no significant difference (P>0.05), implying that strontium did not nega-
tively affect the growth of marked fish. Our results suggested that immersion in water enriched with strontium
could be an effective means of marking hatchery-reared Larimichthys croceafor stock enhancement. The means
could provide solid fundament for the evaluation about scientific and reasonable enhancement and release.

Key words: Larimichthys crocea; tagged releasing; strontium; otolith; elemental analysis; mortality rate; growth
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