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Feasibility analysis of releasing individuals of Aristichthys nobilis identification based on o-
tolith Sr markers
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Abstract; To explore the method of microchemistry marking on the otolith of Aristichthys nobilis, the 1-year-old juveniles were
reared at five different concentrations( 1, 2, 4, 8, 16 mg/L) for 28 days, and the exogenous Sr sedimentation in otoliths were de-
tected with electron probe microanalyzer ( EPMA ). The mapping analysis showed that obvious strontium signatures in the edge of o-
toliths of juveniles were produced at different concentrations of Sr. The yellow-green strontium bandappeared in low level, the deep
red zone shown as the concentration gradually increased. Line analysis indicated that the Sr/Ca ratio of control group was stable at
2.14£0.39, but which in the experimental groups of the different concentrations all appeared quite dramatically peak strontium val-
ue(5.04-32.32). Significant linear relationship was found between exogenous Sr and the Sr/Ca ratio in the edge of otoliths. There
was also no significant difference in death rate between control and experimental groups. All of these suggested that the method of Sr
marking confirmed the feasibility in recognizing the releasing individuals of A. nobilis. We suggest that stock discrimination of A. no-
bilis were marked in larval and juvenile and the concentration of exogenous Sr should be 4 mg/L, lasting for more than 28 days.
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TCR TR BT HTREA R AE SR RE A B BOTT R AT~ 2E A, LA M T ) A i 1 8 288 1) A 3% 2 R FR
B AR SC IR T 2 MR HOR (EPMA) 20 M 0 28 AT b S R St/ Ca 3 85t PO AL, 0N BRI f 2/
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test) , . E KT E N P<0.05.
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Fig.1 The death number of Aristichthys nobilis in different marking concentrations and breeding times
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FRI0 1 B AT T AL B 35 B R A0 AT (6 X I Y SeCL ISR E N 1.2 m/L I BEAE B-Ar il % A6 T 314k B
LR EAARIC (B 2A,2B) 5 2 StCLIE R EE A 4 mg/L B 78 A 13 001 B WA i A 21 €68 8 S A
(B 2C) ; MAME Sr iR 4L A5 8 .16 mg/L, &l 2 1 D-1,D-2 E-1 Hl E-2 A G LTS AR W ik,
EZ AR, X BRZL (CK) SMEITE AR AL, FLmT 4340 S B 38— i .
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XTRRZHAY St/ Ca LUAEBA BRI SN, AN R Mk B2 ) SE I L AE B A i 2% So/Ca LWIEIA | AP AY
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Fig.2 Concentrations of mapping analysis of the Sr in otoliths of Aristichthys nobilis

# 1 BiHA Si/Ca L2451k

Tab.1 Fluctuation of Sr/Ca microchemistry in the edge in otoliths of Aristichthys nobilis

Y N I N
O 1:;25 _ FRic i _ FrRidhE Xfm:ﬁ@ﬁw
HHES/ wm Sr/Ca HAH FEES/ wm St/Ca HAH A
X R4 1 0~318 2.23 320~328 2.33 e
2 0~366 2.49 368~378 2.50 WA
3 0~300 2.12 302~310 2.63 [Keih
1 mg/L 1 0~348 2.44 350~360 5.11 P ul
2 0~372 2.33 374~388 6.25 HLRAD,
3 0~566 3.00 568~578 4.33 HARG
4 0~360 1.59 362~372 4.47 pig-qul
2 mg/L 1 0~368 2.12 370~378 6.09 piE il
2 0~348 2.20 350~356 6.95 BARAA
3 0~484 1.73 486~ 498 4.90 HARG
4 mg/L 1 0~346 1.28 348 ~352 10.95 AR GA
2 0~274 1.86 276 ~280 10.40 [EFANG
3 0~458 1.70 460 ~472 11.26 i TARG)
8 mg/L 1 0~386 1.67 388 ~406 16.92 Fanu)
2 0~378 2.46 380~396 17.79 FaRii}
3 0~518 2.34 520~536 18.45 AR
16 mg/L 1 0~310 2.32 312~318 29.96 TRLTAG
2 0~390 2.15 392~400 33.39 REL 8
3 0~248 2.30 250~260 27.47 TRLT G,
4 0~404 2.28 406~422 38.44 AR
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Fig.3 Sr concentrations of line analysis of otoliths of Aristichthys nobilis

BRI i B B, i B2 0 S 30 4 E A ARG Tl il 2 AN TR A2 4K (0~ 248 um, 518 um) St/ Ca UAEAS K U AR A2
St/Ca HAE N 2.14£0.39; H = FH Z R AR E (P>0.05) ;7L )5 BB, SCI A BAT 1% (280~ 520 m) 34 HH LA
S B B A, R TRIARIC YR B (1.2.4.8 1 16 mg/L) I E- A St/ Ca HABEXT A 5.04+0.87 .5.98+1.04,10.87+
0.44 ,17.72+0.77 1 32.32+4.75.

ST 5T AN [ B e 80 1 45 R AH EVIE, B 598 G vk B2 I 38, Se/ Ca EUAE WA (Lt AR B R AR S
W SEAANZN Sr/Ca WEHZ BIHH A B HLMER R y=1.8617x+2.726 (R*=0.9979). Uil Sr £ H-
A _E TR RPN, 524N Se e 5 el B (1K 4) .
3 itit
3.1 EEAERICAEES

KA Se PUREHA B g B2 5K BREE A (40 Sr W R BT KR R Mf kA A BREA

ST S FHAFAE TR P T3 2 SRR AR AT, Se FETR K T IR K Pk 22 IR K. 3
FE VT K R F G R M BE AT S Sr M N 0.24 mg/L . 3] 11 RJZ /KM St vl BE /KRB WAV (F
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10.22 mg/L, {5 :0.02~0.30 mg/L) [a] b 2= i (F
5 0.74 mg/L, {iH :0.05 ~0.95 mg/L) & Fl 522
WK SeRERECH 8.5 mg/L, HAEMHETRIEIEA
AR SR = ORI Sr/Ca EFI R BROKIX 5
(27+1.5) JHX(5.6+1.1) flifEKIX(8.3£4.5) 7. 5 o
Brown 45 GV 4107 38 [ ek T 1 Rk oh S/Ca 5 ]
FOE & B, 7K ¥ St/ Ca LU{E (8.17 ~ 8.87) AT A E 5
AT (0.27 ~19.18) ARZK A (0.20~5.02) Wi 3 —

iﬁjt 0 2 4 6, 8 10 12 14 16 18

RS R S B2 BRI 42 BT 4 S 0L SRS R e/t
TAE VT3 %+ 1,2.4.8.16 me/L. 3 5 /¥ S BB 19 4 B4 012 Su/Ca WA MR
SCL AR 40 16 FL AT 130857 2 ) 6 BB 56 SrIREHIZIER A
B (6, ph 5 5 (0, W A VT (6, i e H R (R e Fig.'4 Linear relation between Sr/Ca ralio' of
HORRICAEAT SN Se v 7E 4 me/L AT AR ) 5 otolith edge and exogenous Sr concentration
LTI F AR BRI, 4% T R 45 X KRR s 11
N B 5 AR iR 5 e ST R 45 1L, 48 48 h MR Sr ¥4 (50,100,200 400 mg/L) JF B R & 12 d FEEA LIER T
B A RIS TR 100 d BTSRRIt AT AR IE F ARG, BB A < S BRI T R R LA, T
FL BRI S A A 4 MOBH L B E R I Ak (. RIS 2 R B AR AR5 h bR e 45 Xt BR 2 i) A 1458
TORIFA B 225 VR S 1R Y B B 40 4 (0 RS MR /N PRI, X T 5k A i ) A b R R Y A
4 mg/L DA k.

3.2 #EA SriricHRER L E

AN St UUBUAE BT N 3 A8 A0 Il 57 RIVBE 0 B 17 2 A7 7E 5 — 52 I i) (9 B Miilton 5577 R K AR PR
i Se Xt 120 5Pt f barramundi ( Lates calcarifer) RIS F AT FRFE SIS, XF 1~2 F1 7~ 11 d A= 4K [RIBE A9 -
AU BT IR TCZR AT, 25 536 B f PR /K U4 7 38 28 Ak 1A 35 I 0y 2 T e 0 B ) 8 28 e A i B
K, — BAa R SRR B 5 |, B h 57K R Se/Ca HUEZR AT IEARDCOC R,

SREL LA X H A BB (Anguilla japonica ) BRI H-ARALE: TR . 468 1RV 58 1RK I3 5 7
1, LA Se TR E AR I PR B IR A 1 T 2R AT AR A S R B O, A i A SR AR 1Y 2915.5£449.41 pg/e, E
ASARSE L 2244.7+383.73 wg/g, B JG FEAR E 1053.92450.90 pg/g, B G AR T 63.9%. HF5E R Sr &2
FRE PR 0 R JRAE ST B R T BT R K SRS (k. KV 0 F 1A LBV SR AR M RS 627 3 i R 141
d, 5 FHE T BeR &R B AL B A2 12~19 d, BN LB T AE 2 s T BT RETR 2 15 d 22
A A AT SRR S Bt R, 408 A7 P Sr/Ca U AR K A £ BE R Ak B3 R 10 d B LA

FUY T RAE X RRRIA IR PR IC ST 45 R W 2 KRS B R Y IF R B Se A B A7 TR
G A VR YLt ]y 48 h T Sr WE(EEIFEE 12 d LI L, W EEIT R AR KM — £ R - FL A 3 A% B 4 i P
.

RIS R BRBE R Y T (Sr) Wk T B LACH K A ] (4 A BRI Y, A Rk BT HIR A, A
FESCER OB 1 IS BT E 28 d JE R INATE B A T 4 43 A B AN 55 1 < e BRERA T, T SE 0 R AR Ak
S X, H (L RBOCE I E . W RTEAT R AP AR e AR AR H 50 OB A AE X 8 B UK 14 &) £ H A7 3
ATAMNIE St ATIgH, WA YA IR YL i B R 7 28 d LA L.

33 HHA SrizicMRERE

Sr 1Ry A= WA B AFUR R JE 2, AN ELA R a8 AR 40 A R A o B A0 M SR MR L P T LR
A R )5 T 20 8 - i B A A AR IR B R AR e — e Y
DI St Ca XEALARIE R 25, 2 R BT St MR Ca, TG AL A A Az AS RIS i | 58 2877 A 2 Ffofig B
ARk, CLZRAIE SEAE f ) F K T G BE, 0k S REAS B LI Ca AWMLY 3 B ANIR Sr vk B £ il
St/Ca HAEAEEE ™. Birge % 76 28 d AYSZE WAL B /K AR 1 1) Se X T8 ( Oncorhynchus mykiss ) MR %

3519
304

3V

%4Sr/C

1=1.8617x+2.726
R?=0.9979
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BFRHLEEE 3 d BRI BERORE N 75 Sr YR 49 mg/L (/KT AT S BOIT SEATHE 0 109 B IR TE 3 FI5E
T2, Pyle 557 UESE 7K Sr 5 IR AL S BEAR BT i 5 M DG HE | FL 5 4 i i) A RORIBE T 3R A M DGk,
R LA T KRR (B SE B, S BE N 10 mg/ L IFRRRIA 10 1K) 4% A KA AR R I R dae v, i
I B KRR B A KA R R (R B Se e BE ARSI, JRORRIG fRE £ 1 7738 3Rt IR I I 42, 7
T o VAR B 1) S IR e 10 A 4. ISR X BRI 0 HE 00 S 10T 110 2 508 2 06 v S 14222 4 I ek A B 7 428 ol 7
10 mg/L Z . T R SEAE KRG (S0l I 0 Sr e BEh 50 me/L, By FIE AL 50 5 TIEFELL By Se iR
TR 7 A R R A BR IO, S 0 0 KT R AR I AR R AR 12 e o AR e R 7 AR T A B R,
50~400 mg/L 48 h (¥R Ys S P2 20 A 1 5 ) s B0 i85 vk B ¥ AR Se v RESS WA T B A T 2 M 1E R DB
AHEFE A PR IC IR I Sr Ca TURURH BLGL T e R I B IE LR ARG, [R) I FR A i 45 SR AR %

BFRICLIFET A S0 IR 35 22 5. UEWDO T2y i 35, SMIE Sr IR BETE 16 mg/L LR JF AR =R 4
fH 5.
S AR —F AL BICER , SAETEE XS BN, ML Se AR s ic Py 22 et AR 9. [ PR L v ok

WA Sr (7K bR , 56 RIS — LM 4 R T 40 (B A1 21 me/ LK) bafl F T ORAP iRk A4
S E B LR R (EPA) BLE AR HIK R E Sr A BE BBy 4 mg/L . 3 [ [ GEAR R AE « Sr ik E R
T 0.2 mg/L AHE SRR, HBRAEFEARA/NT 5 mg/L. BRI, 255 75 T K 5722 42 L B bR g RCR X T8 ni &
4 mg/L BAMIE Sr AR ICHEEERERE 1K 3 825 AR ICAICR , MREAE 2 e i HIAKTE BB, DR S A AR IR L

4 &g

AT E PR K ARG 2 EHE AT T AN S bRiC BB IT , SRUTAR S B AR IC e B R G5 22t ). A
BRI A 2 8 S R RO A B S THEEL, Sr Al Ca % ICH AR R4 19 Jr K UTIEE A f Ak N
TR LA AR LB rh | HLH AR U oy WS IR, B e DLTORUR BOR RO EA T T R B e i O R KL
A EPMA HARKL I HAT S oCR BGDURUER FAT — 5 A IHAFR30N (5l T BE A0 AR , H T] A2 AL 3
W12, Sr/Ca WAEARFARE , W2 AR IC AR AT AR 48 7 WS K SR B AR, HA S bnid vl 7 [A] — 358
TR R R AR I, AR, X B TC T |, b AR RS Z S T, 1 EL I R A R £ 8 s 32
RO it b 22 4. R 3T R WISMNIR Se ARICTEBRK 28 A IR AR AU b BAT AR s ) AT 47 1.

MG EE RN Se bRic 4 Az R | Sl 57 ) Al i BE AR IC ORI R X RO T 7 1 3 4h fa A 4h
U SrARic, PA 4 mg/L g AME Sr (Y Bl 12 Ye v B2, LA 28 d PR AR IR SR I IR, R L SO BT R
(EPMA) 73T REALEURE S AR HA7 A Se F1 St/ Ca FEAEL, AT LAMERR PR ORI R J5 2 B BOR AR P

5 &%k
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