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TE: N THEIH AWM PRC AL T SR 5RO R, DhaH(1.5620.16) om B B4 MBS0 4, ¢
HFEH K 3 SIE N 0.5 mg/L. 2 mg/L. 8 mg/L. 32 mg/L SrCl, 6H,0, PATEH N SrCly-6H,0 2H My xf BaZH, A Kk
A5 FUELh A0 AR AR IR T ST 72 h, AFRERRIHE  SrCly-6H,0 X F #FH-A BUFRIC AR . ARiCHAME 45 24 h 4K 1
W, Bk E R 50%, BAKSERMN SrCly-6H,0 2 FUIRVEREE, 10545 Mk B AR i 0 i) KA ic f5 A A0 T80 A X
S T BT X A BT AL (EPMA)YKT B FEA AT 408, 58 2 4r 4 R %W, 0.5 mg/L . 2 mg/L SrCl, 6H,0 4 AN
eI A 6P H A AR08 mg/L MEFEELH I Sr X, Sr/Ca (Sr:Cax1000) YJ{E N 4.50~6.60, Sr W&{H Ky 5.49~8.49,
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A FEATEARC . {H 8 mg/L e LA BURARICHEAR, H Srl X% 32 mg/L W EHML, 32 mg/L #RE4 Sr/Ca b
2w, MEFRICH) St/Ca ELfHN 6.61+£0.86, SHRicHi AN 4] Sr/Ca A2 5 8 (P<0.05), #ibrid R
100% . 1 5345 53 H7 (mapping analysis)Z5 F 301, M 8 mg/L SrCl,-6H,0 HJFLHIT4h, B L (G 8ibnic 3, 5
HAARKRBUEXT AR, BRKEFE, 4 mEmicH mE2as, SAnicsCrm Bk, s E 7 22500
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i A K TCRE I L 28 K0, 45 B8 2 7 12 T AR S 30T ) BT T 3R R e )i 974 90 d A RBBE TR 0 B % 25 57 (P>0.05),
AN BERY SrCly-6H,0 X A SE4l (A0 T- 50 8 3 50 . UL, 32 mg/L SrCly 6H,0 N Erric ik B .
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GYMT T G 4 SR AR 2 X I B R B ICROR A5
P SRR A 22, RS N—RER 5 cm),
IEN IR = N TR A G =S
KPR, 2OUARCETE R IR B S (PR 2L S
200~400 mg/L . #ERL4HFTE/R7] 300 mg/L), K
bR LB 2o R A R, T JBARic i A&
St 4 SR BR 25 X/ INRAS A SRR LR 22, o Fhn
WWHEEABREGEEANEZRRE, Wik, 2T
K — B A RGNS A B FRIE 77
Haakh R ogibas, 2—mAaA
B R E B A 254, AN e E Rk, ik
2 96% MR IRES . 3% M BT A 1% IR i 5
ECREARTY, Hdh, BAICEMIAN SR
AR, ERRARbRCH AT AN HEE ., F
WU SE, M HT HA H Sr/Ca L AE(Sr/Cax1000)
W St 2 B o O R TR R PR
TSR B, N RBAINANIR Se* ] X K JpR I £ (One-
orhynchus keta) . fif§ (Aristichthys nobilis) & fi fifj
(Anguilla anguilla)%: =L Ak, Ba
PAbRIC AR, Frid Oy WA S e, X R
B3, — BARICARZINASE I, AT LA /INEAK B
Fp AT OB AR T, 30T 4 s Ay o ] 2 1 A
TS B HS A E , Brown 25U Rk oKk Kl
faE H A Sr/Ca HUAH S5 4G (1 Sr/Ca HU(H H #2240
%, MK Sr/Ca HAEA 2RI K a2 H
A1 St/Ca FLfE M) FERZE B, FHFEUF5EEK T
Pa s X K 2R H AT Sr/Ca FLIERYSE I, LIE
WHA PRI AT AT M . AHIFFE 08 2 A ] e
X HAR B8, AT 5 S s () 322 6 R X o B 4 £ H Ay
FRICRCR, T ARRIHEEE SrCly-6H,0 X hric £
FET R EMN, SRy KA A 6 H o SR 0 i 4
HEICREICHE A R S8

1 #R5FEZ®

1.1 EWERKFERIRIDER

S5 £ Ry v KRR 5 e G BT e S
vk 2016 4F 6 ALY 40 H A oE4h a4k
(1.56+0.16) cm. 1A (0.06+0.02) g], 25 fhFE5H
FEJCHR A 6F R B0 B i 42 H 1Y 300 L BIAEIE 3%
TEARKAE T, keGP G B, JEERAE 2000 Ix DLF,

BHHBR 3~6 WEGME, HBM S KSR
4%~8%, /Kt 19~20°C, pH 7.83~8.03, ¥ fit %A
8.09~8.58, #hJ¥ 30, L fafE 0.5 mg/L. 2 mg/L.
8 mg/L ., 32 mg/L4 > SrCly-6H,0 ¥ J& )3 /K it
THARARE, ARICRREERTRIY 72 h, DATGHN
SrCly'6H,O 1Y H SR TR K SR FE AR ot B, Horp
St MRy 8.53 me/L. EANBRBE S 200
ScEfn, ARCWIE AR 24 h #ok 1R, HokER
50%, #esKJF M SrCl-6H,0 & JF IR . B
B EAARC)E 10 d. 50 d. 90 d WHE- A REAHE
TTHAMASE I GR Do TR AR S, bR
105 AN [ B a4 B 4 45 B 3 R St EAILAG:
W RAEFRICROR, X PRICHURGF R B 4 B A
FEARDEATIB AT 2 30 MREAS, IR Hrid
R ARCIR 90 d 453k ZH ) B S fn AR R A K,
ESEARIC I RIBET B0 S bRid )5 90 d AR 4
SEYG f BFFET R
1.2 BEARwNAZX
12,1 ERBHBEERAE WA PEEC/ N
X — B L T HA RS, FIRBY T, Rk
B T HM KRB AEGE, BIBRAILE, 2 5H %
K K OEEEE, BT 48L& TR
SCOG A SL I 0 O e RS, AR A B A2,
2 I8 F BRI A F 22 00 1 R R OB A R AE, 3
] Lk, ARG A2 R A T T R
3T

AR FR 2 B2 o PO O ik, ek BA
Epofix ¥4 R T e (L3, 38°CHET 12 h LA
L SRJE R R B AB BRI T 83 A B,
HERE 2 h )5, fH 4 NI B 5 1 R S HL(Discoplan-
TS &1, Struers 23 ")) VI HI BB . MLEE Hr B 500 H
S Wb FE R BE 25 B TR, H276 FH 1200 H b 40K
JE = B0 %8R, SRS Bl L(Labo Pol-35,
FFZZ Struers 23 )2 B ML BB A I
o, EHAFRH LW BRI, RFHE-EMA
Milli-Q /K #B i ¥k 5 min 5, HRFKM T T
24 h, TG, HESERYLEE-420, H
A PR S ) ZEHE IR (36A, 25 5).
1.2.2 HEHK EPMA 9 %y
2, R X S FIREH X BT (TXA-8100
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Tab.1 The information of experimental fish and otoliths

HA%5 S £ 2 5 StCly-6H,0 JF & /(mg/L) FRic e B [H)/d 2K/em R Hi/g
otolith number experimental fish number SrCl,-6H,0 concentration days after marked total lengh body weight
BDHFWO01 0-10-1 X HEEH control 10 1.92 0.11
BDHFWO02 0-10-2 2.26 0.13
BDHFWO03 0-10-3 2.04 0.11
BDHFWO04 0.5-10-1 0.5 10 2.49 0.13
BDHFWO05 0.5-10-2 2.64 0.17
BDHFWO06 0.5-10-3 1.74 0.05
BDHFWO07 2-10-1 2 10 2.63 0.20
BDHFWO08 2-10-2 2.49 0.18
BDHFW09 2-10-3 2.42 0.18
BDHFW10 8-10-1 8 10 2.00 0.09
BDHFWI11 8-10-2 2.48 0.13
BDHFW12 8-10-3 1.89 0.11
BDHFW13 32-10-1 32 10 2.58 0.30
BDHFW14 32-10-2 2.78 0.21
BDHFW15 32-10-3 2.22 0.14
BDHFW16 0-50-1 0 50 8.91 5.90
BDHFW17 0-50-2 9.11 6.94
BDHFW18 0-50-3 8.13 5.00
BDHFW19 0.5-50-1 0.5 50 8.43 5.21
BDHFW20 0.5-50-2 8.24 4.36
BDHFW21 0.5-50-3 8.14 4.47
BDHFW22 2-50-1 2 50 9.42 9.82
BDHFW23 2-50-2 10.44 9.77
BDHFW24 2-50-3 7.37 2.75
BDHFW25 8-50-1 8 50 11.53 12.06
BDHFW26 8-50-2 10.74 12.24
BDHFW27 8-50-3 10.34 10.08
BDHFW28 32-50-1 32 50 8.12 5.12
BDHFW29 32-50-2 8.80 6.70
BDHFW30 32-50-3 10.44 11.55
BDHFW31 0-90-1 0 90 11.71 18.96
BDHFW32 0-90-2 11.18 14.39
BDHFW33 0-90-3 11.83 15.50
BDHFW34 0.5-90-1 0.5 90 11.42 18.30
BDHFW35 0.5-90-2 12.14 21.46
BDHFW36 0.5-90-3 11.48 12.90
BDHFW37 2-90-1 2 90 11.88 16.50
BDHFW38 2-90-2 11.64 20.19
BDHFW39 2-90-3 11.71 18.46
BDHFW40 8-90-1 8 90 10.96 12.42
BDHFW41 8-90-2 11.42 11.50
BDHFW42 8-90-3 13.49 22.39
BDHFW43 32-90-1 32 90 11.77 15.03
BDHFW44 32-90-2 11.80 19.28

BDHFW45 32-90-3 12.28 20.14
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Al EPMA, H AR FHRASH)NE A0 E A
RKEREHANGE HAHITHAMITR EmL
30 o B HE AR A B R 5 (CaCOs) 1K iR B
(SrTiO3). *E H 251 Hr(line transect analysis)EPMA
MSEE: BB ER 15 kv, HFRBIRA
2.0x107°A; BEE AR 2 um, 4585k BT 15 s;
PARIEE 2~4 pm 3ESEFEATHT S0 o BT A B 2 sy
B 56 I FH PR SRLE B R R T 2 1 A 2R A 7 1 43
Mr(mapping analysis). JH: EPMA Jil i i F AT T
FHRAT A 15 KV, 5.0x107 A, REFEEH 2 um,
BE N 4 umx4 pm, S5 EFEY 30 ms, T
B St &/ Ca &, # 10 E BR )k
Sr/Ca WAHARMEIL, BIGE— Sr & ik/Ca & 5 x10°
eV
1.3 #iEsbE

FIH Excel 2010 X & 5 £ Bkl (1 Sr. Ca
i M Sr/Ca PUfE . I A S A0 k1 7 3 S ab
H, X Sr/Ca FAEAER . 1] SPSS 19.0 #R{4%}
BINEEAR A AR B Sr/Ca HfE M &5 Mk E A=K
HAE4T Duncan ZH LR, BB MEEARL A
[l B Bt 5 % B4 Sr/Ca HOAH 22 S5 Mk e AN ) ke i
SrCly'6H,0 Xf A K52, P<0.05 Fx 25 3.
AR B FE T3 bRic J5 3758 90 d £ Mk BEZH 1Y

12 BDHFW-3 12
9t OmgL10d 9

é

...........

||||||||||

RPBULTRPEAT K5, BT AR SrCl,-6H,0
Xf A G4 B HE T AR R

2 HRENHN

2.1 ARIRELAFTEEAEELSTE Sr/Ca tL{E
i E LS AT Rl AL, ARidSE 10d.50 d.90 d
AXFARZH . 0.5 mg/L. 2 mg/L ¥ EELH A Sr/Ca t
E¥I AR BB &SR E(E 1), Hik, 0.5 mg/L.
2 mg/L SrCly-6H,0 12U AREI WA BF B A £8 A
it 8 mg/L WEHRCIE 10d. 50d. 90 d FIkE
AR A ANEEAS, B 6 MFEAS St/Ca HU(E HY PRI
=, WE Y BT Sr/Ca HofE, BP Sr WX PIE N
4.50~6.60, Sr/Ca M KAH, B Sri{Ely 5.49~ 8.49
(Kl 2), A 8 mg/L #kJE SrCly-6H,O AJ X 7 if H-
AHATERRRIC . 32 mg/L WRE A Fric )5 10d.50d,
90 d B9 9 MRERY Sr/Ca FL (B4 H B Sl 14 v B B
Sr WX ¥{EH Ky 4.83~7.55, Sr WE{H N 5.62~ 11.04
(3% 2). 12 8 mg/L RIE 4 3= Bty Sr/Ca b
{1 Sr/Ca B KA %R 32 mg/L WAL, HA 3
MEAR I Sr/Ca HAEHIG R B, REME A
BbRC, P, 8 mg/L ¥ SrCl-6H,0 X 4
B E A TR, EAMCROR B2 32 mg/L ¥
& SrCly-6H,0 X - #F H 4 8k ic K4 % 32 mg/L

BDHFW-32
0mg/L90d

BDHFW-16
Omg/L50d 9

0
0 80 160 240 320 400 0

—
(3]

Sr/CaltfE St/Ca ratio
w N °
(=)}

BDHFW-5 12
0.5mg/L10d ¢

0
320 640 960 1280 1600 0

320 640 960 1280 1600

BDHFW-34
0.5 mg/L 90 d

BHDFW-20
05mg/L50d 9|

3

ol v v ol oL— 1

0 80 160 240 320 400 480 0 320 640 960 1280 1600 0 320 640 960 1280 1600
12 BDHFW-9 2 BDHFW-24 [ BDHFW-39
9t 2mg/L10d 9 2mgL50d 9f 2mg/L90d

6 o LY 6L

3t 3 WWW‘MMM

ol e gl o-——

PR PR T | I S T | P 0
0 80 160 240 320 400 480 O

320 640 960 1280 1600 0

320 640 960 1280 1600

B A0 BB A 44K /um distance from the core

Bl 1 0-2 mg/L SrCly 6H,0 124 A 6 H 8 s 4 o B 45 21
Fig. 1 The line transect analysis result in otoliths of Paralichthys olivaceus in 0-2 mg/L SrCl,-6H,O
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F*2 8$mgL. 32 mg/L REBIFICE 10d. 50d. 90d FFEFH A Sr/Ca LLETE K
Tab. 2 Fluctuation of Sr/Ca ratio in otoliths of Paralichthys olivaceus in the 8 mg/L and
32 mg/L concentration groups at day 10, day 50 and day 90 after marking
ZJ%(;I;S) OGS SROGS e WERBC g0 ;figgg N mi{iilifﬁ;ﬁg%ﬁ
SrC12~6H2.O r?lj?r:g:r ef);:)}fr;?niggl stage d;:;;ttesd St/Caratio  multiples of mean values value of Sr to average
concentration of high Sr area to normal value of normal
1 117 4.87
BDHFW10 8-10-1 Il 24 6.45 1.32 1.65
I 1 8.04
1 111 4.75
BDHFWI11 8-10-2 I 63 6.25 1.32 1.65
1I} 1 7.82
BDHFW12 8-10-3 I 146 491 - -
BDHFW25 8-50-1 1 272 4.52 - -
I 238 4.14
BDHFW26 8-50-2 I 7 6.60 1.59 1.79
8 m 1 7.42
1 198 3.97
BDHFW27 8-50-3 I 6 5.86 1.48 2.14
1| 1 8.49
1 214 3.43
BDHFW40 8-90-1 | 25 4.50 1.31 1.65
I 1 5.49
BDHFW41 8-90-2 1 146 3.40 - -
I 285 3.53
BDHFW42 8-90-3 I 7 5.02 1.42 1.68
1| 1 5.92
1 118 5.11
BDHFW13 32-10-1 I 55 7.41 1.45 2.16
I 1 11.04
1 114 4.53
BDHFW14 32-10-2 Il 38 6.65 1.47 2.07
I 1 9.39
I 100 5.34
32 BDHFW15 32-10-3 I 16 6.82 1.28 1.91
I 1 10.22
I 261 3.33
BDHFW28 32-50-1 I 23 5.22 1.57 2.11
Il| 1 7.02
1 241 4.60
BDHFW29 32-50-2 I 10 7.49 1.63 1.96
I 1 9.00

(fF%E to be continued)
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(%% 2 table 2 continued)
SrCl,6H,0 . e Sr W X {E Ny Sr W {H H TF 5 BIE A5 5L
; i LIRS c R . . " "
e B /(mg/L) HE”E N *gﬁfﬁ 7 23 HE R St/Ca HAH TFH ARG multiples of peak
SrCl,-6H,0 otolith e{cperlmental stage detgcted Sr/Caratio  multiples of mean values value of Sr to average
? number fish number points ulip valu
concentration of high Sr area to normal value of normal
I 235 2.77
BDHFW30 32-50-3 I 13 4.83 1.74 2.03
m 1 5.62
1 307 4.57
BDHFW43 32-90-1 I 19 7.55 1.65 2
m 1 9.15
32
I 300 4.46
BDHFW44 32-90-2 I 19 6.96 1.56 2.19
m 1 9.77
I 385 4.50
BDHFW45 32-90-3 I 15 7.02 1.56 1.78
m 1 8.01

12 Sr/Ca WWE F-RaBY B, TR Sr/Ca W EALKT Bt MK Sr/Ca KA.

Note: I denotes stationary stage; Il denotes stages of Sr/Ca ratio significantly changed in otoliths; Il denotes peak value of Sr/Ca ratio.

BDHFW-40
8 mg/L 90 d

BDHFW-26 12
8 mg/L 50d

9

12 BDHFW-10 12
9 8mgL 10d 4
6 6
Q
2 3
5 3
< 0 |||||||||||| O
Q 0 80 160 240 320 400 480
[75]
% 12F e BDHFW-13 12
S 32mg/L 10d
%

S W AN ©

q 6
3
0

0 320 640 960 1280 1600 °g

S W N O

320 640 960 1280 1600

BDHFW-43
32mg/L 90d

BDHFW-28 12
32 mg/L 50 d 9

0 80 160 240 320 400 480 0

320 640 960 1280 1600

0 320 640 960 1280 1600

BEE A %0 B B-A 424 /um distance from the core

B2 8-32 mg/L StCly-6H,0 IR AL PR IC H- A1 A B2 0 B4l R
Fig. 2 The line transect analysis in the marked otoliths of Paralichthys olivaceus in 8—32 mg/L SrCl,-6H,O

VR 2B ARSI & B 30 AN FEA I H B Sr/Ca
Fb A BH 04 = B B, B4 AR R A B AR L, dRid
F 100%, HRICHT Sr/Ca FLE A 4.49+0.71, 5% 1R
21 Sr/Ca [UMH 3.96+0.89 2257 A I # (P>0.05), &
FHOE BB, RIERFRICAHY Sr/Ca HLIE A 6.61+0.86,
SFRICHTXT B2 Sr/Ca HU(E 2 5534 12 (P<0.05)
(# 3),
22 ARREAFHEALRBTENESH
%F0.5mg/L, 2mg/L. 8 mg/L. 32 mg/L ¥k
20 %t B A BT A B DU T AR R4 T 1

Mo HT . dRid)s 10 d. 50 d. 90 d AYXT R4 .

0.5 mg/L 1 2 mg/L ¥ B4 B b ¥R il aiAs i
H(E 3). 8 mg/L WA Frid)s 10d. 50d. 90d
FEAR TS 2 DR BLZT 6 m A bR L 36,
Ut 8 mg/L ¥ EE SrCly 6H,O AJ X%t 8 Hofq #E 47
Btnid. 32 mg/L W 4ARid/E 10d, 50d. 90d
P REAR S AT B S8 AR e, FRid SR R
I iE—20 e R R, Bl BT, 2t m EE bR
CHR RS TR, SEPR ORI % 5E . 8 mg/L .

32 mg/L HFrid)E 50 d. 90 d B HARCH 10 d 1Y
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*3 FERMRICHE A Sr/iCa MILF XN
Tab.3 Changes of Sr/Ca ratio in the marked
otoliths of Paralichthys olivaceus

n=60; X£SD
e ¥ /(mg/L) BBt stage
concentration I 1 m
XFHRZH control group  3.96+0.89° - -
32 4.49+0.71°  6.61+£0.86° 8.86+1.52°

e 1K Sr/Ca HE AR B, T2k Sr/Ca BEALBE; Mo
Sr/Ca W RAE; AN FB:¥ 3R 22 57 i 35 (P<0.05).

Note: I denotes stationary stage; Il denotes stages of Sr/Ca ratio
significantly changed in otoliths; Il denotes peak value of St/Ca ratio.
Values with different letters are significantly different (P<0.05).

PbRICAR A . BOI(A 4)

ABEFERIE, 8 mg/L RIEHRIC)H 10 d i H
A A2 0 JE AT R 4145 (BDHFW-11), Hfq
Sr/Ca WAHARMKE Z1EH KV, SNREAETA -
TR AE LR SE . 32 me/L WEAPRCIS 10 d 1Y
HAFEAR O W52 B 4L A bRic 3, HA7 Sr/Ca

BDHFW1 BDHFW2

BDHFW3

&

BDHFW16

BDHFW18

BDHFW17

BDHFW22 BDHFW23 BDHFW24

L

BDHFW37 BDHFW38 BDHFW39

BDHFW4 BDHFWS5 BDHFW6

BDHFW19

BDHFW34

BDHFW40

PR & 28 1E 5 K7, AMIE AR AE B i DT W
WIZ5 R, Ul BHSME A B TR EA 1B R
23 ARIREAFHEKSIETHEK

XHRICIE 90 d &k AL L fn 4K | (R E
i, K. KEYN 2 mg/LWREHARK, 574
B8 13.18 cm. 18.72 g; 0.5 mg/L i EEA 4K |
RHE /DN, 430k 12.48 ecm, 16.30 g (K 5, ¥ 6),
LN R 2245047, Duncan ZH WK R IR,
AR A A VAR Y 5 6 R A TG I Sk 25 S (P>
0.05), TEIRZUIPRICHIME, £ Uk B 20 FXT R ZH 34 &
AEAFBEMT NG, H&HT R,
HAFET o 8 mg/LVREEZH, K 4.5%, 0.5 mg/L
WP HAET R IAR, J 1.5% (K 7). 2 K36, o
K 4.44, P>0.05, 2B AIERR QAR SE TR
ZFARE, PR RIRFEEE R SrCly 6H,0 Xt
FEEL LT R I W E W, bRICEFRE 90 d, 4%
W BRIET- R A 7.37%~9.33%, HiA xR

Sr/(mg/g)

‘ o 6.00
- 5.75

5.50

BDHFW7 BDHFWS8 BDHFW9 g'gg

4.75
4.50
425
4.00
3.75
3.50
3.25
BDHFW21 3.00
2.75
2.50
2.25
2.00

BDHFW20

BDHFW35 BDHFW36

BDHFW41 BDHFW42

& 3 0-2 mg/L SrCly 6H,0 ¥& 4 4 A 4 5 17 1 43 Bt
Fig. 3 Sr concentrations of mapping analysis in otoliths of Paralichthys olivaceus otoliths in 0-2 mg/L SrCl,-6H,O
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Sr/(mg/g)
6.00
5.75
5.50
INTREZ 5.25
strontium 5.00
signatures i;g
BDHFW11 BDHFW26 BDHFW40 4' 25
8mg/L 10d 8 mg/L 50d 8 mg/L 90d 4:00
3.75
3.50
3.25
3.00
2.75
2.50
PRicH 2.25
strontium
signatures BDHFW14 BDHFW28 P
32mgL 10d 32mg/L 50d 32 mg/L 90 d
€l 4 8-32 mg/L SrCly-6H,0 2140 7 BT E8 AR 1C B A1 1 437
Fig. 4 Sr concentrations of mapping analysis in the marked otoliths of Paralichthys olivaceus in 8-32 mg/L SrCl,-6H,0
30 _ Ol Fic/Eseei
n=200; x+SE deaths number after marking period
25 820 & bRICHRSET SR
=] g 18 death number during marking period
5 g 14
> 12
ERE AT
) E s
& 10 W o6r |
& ] 4
5 H o2
R 0
0 0.5 2 8 32
00— 05 2 3 ) SrCl,-6H,0% & /(mg/L) StCly-6H,0 concentration
StCly 6H, O/ (mg/L) SrCly 6HO concentration 7 YRR L 4 V2 S 9 2
5 IR0 AT P 7 The s o Pyl g
Fig. 5 The body weight of Paralichthys gp gp
olivaceus at 90 d ft ki ) - §
AL Cays affermarine FET- R, 2 mg/L WIEARAL. 4 K, o 14
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Fig. 6 The total lenght of Paralichthys
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Strontium marking on otoliths of Paralichthys olivaceus based on
immersion experiments
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Abstract: To explore the method of microchemistry marking on the otolith of Japanese flounder, Paralichthys
olivaceus, during the process of proliferation and release, the juveniles with a total length of (1.56+0.16) cm were
immersed at four different concentrations (0.5, 2, 8, and 32 mg/L) of SrCl,-6H,O for 72 h to detect the Sr sedi-
mentation effect. During the immersion period, half of the water was exchanged by fresh seawater daily, and
SrCl,-6H,0 were added to maintain constant concentration for each group. The exogenous Sr sedimentation in
otoliths was detected by X-ray electron probe microanalyzer (EPMA). Results of line transect analysis showed that
the strontium marking on otoliths could not be formed after the immersion of two concentrations (0.5 mg/L and 2
mg/L). The Sr high area appeared in the 8 mg/L concentration group with a 5.49-8.49 peak value, and the mean
value of the Sr/Ca (Sr : Cax1000) ratio was 4.50—6.60. Furthermore, in the 32 mg/L group, the mean value of the
Sr/Ca ratio was 6.61+0.86, and the peak value of Sr was 5.62—11.04. This means that otoliths of Paralichthys
olivaceus can be marked with strontium by the method of SrCl,-6H,O immersion. However, in the 8 mg/L con-
centration group there were also unlabeled samples. and the mean value of Sr/Ca was lower than that of the 32
mg/L group. In the 32 mg/L group, the strontium marking rate was 100%, and the mean value of the Sr/Ca ratio
was 6.61+0.86, which was significantly different (P<0.05) compared with that of the control group. The EPMA
mapping analysis showed that the red “high strontium marking ring” in the otolith appeared in the 8 mg/L group
and 32 mg/L group, and the color of the “high strontium marking ring” was deepened with increasing of concen-
tration. One-way analysis results showed that the total length and weight was not significantly different between
the experimental groups and the control group (P>0.05), which means that the SrCl,-6H,0 immersion did not af-
fect the growth of young fish. A Chi-square test (P>0.05) showed there were no significant differences in mortality
rate among the different concentration groups. Overall, 32 mg/L SrCl,-6H,0 was the best marker concentration.
Key words: strontium marking; Paralichthys olivaceus; otolith; SrCl,-6H,0
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