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Ph = & 5 WXt F 15 H 8 (Cynoglossus semilaevis)
MM E AL EIRCR
BAL ' EE R E x? RAH

(1. WEZK=R2E R B AT H S 2660715 2. FHEEHRE SEARERX LIRS
WO R S EY e i RIS E  HE 2660715 3. SEMBABEKTARAT MG 261418)

HE X A % % % & 41 (Alizarin Complexone, ALC)% 472 ¥ #7132 70 d #2170 d ¥ 78 & 45
(Cynoglossus semilaevis) i fF B 7, WE T 5 ANRE 4 Fn 3 DNatEMEA ., £ RE 7, ALC M# & &
B 70-170 d M E B L EBRA L, K64 RAEEEMFILHR, ALC REIREFHEH M
H AW EERE A 100 mg/L (36 h 324 F2)Fn 150 mg/L(24 h 12 4L F2), M EE AT, HME
ALC WREWME I, 6 L RBESRENM, EXLhaRTFA5; MEZEEKET, HEHH
W, Fa bARRE S REN N, TRERTFML AT NAFIEW 170d G AT RE LS,
F30 dBMHFEEFAHTNE, KAINAGEREE KR, EFAXOLESHAFENANE,
KW ALC ¥ B EBRBEXFL LR RATIBT K MELE, ek RT. ARERTHFEEH

K AT B BT B A 7 S B AR BRI & R A SR SCHE

K§EiA

hESERE S917.4 SCEkERIEAD A

Fric—Iml4a 7 2 X ot e . RPN
AR AT 4 B EZAE H (Ricer, 1971). HAJE
25 A RN LU AR O s A 5T 9 TR 22 38 /& (Campana
et al, 1985; Nielsen, 1992; Pannella, 1971; & fi%¥,
2007). ZOtYRMRic R E AT M, 2t
YIRS TEHA LR UK ARid, a0 H T a2 Fm A
T S B B AR DG 58 (R RS 46, 1999), BB £ 25 1Y
HAaf ek EEx, —3Hg 3 X Ha, Hi,
REG 1 X RRHAT, HAr 2 M REAFMEA,
Pannella(1971)#& 28 H AU E, WE A4 E
BRI T 0 2R AE i 4 (B Jm 4%, 2007), AR KT
Br(EESE, 2010). YIFh 45 (Assis, 2003; FBoA 2145,
2010) ., ITZEFPKERBEYTEE, 2010)25/F 50 40Uk, s
TR,

028 H A 1 32 B R 3 i TR 5 O & A A LA )

WEREAN T FEES; FE; FIORE
XEHE  2095-9869(2016)06-0011-08

MEITE, — BB, RO RAHRIINS, R
FE(RKHEAE, 2008), [AIRS, PRI AT 2 6 i e £
H B K ARSI, Ja R ) iz W Tt 2 i G 5 ik
i B PEAS BF 28 (Matsumura, 2000) ., B pRic HA #
YEfT 2 . A4S 1 R ZE ARG A K & 2w/
LA, [ 2O CY) TR IC AN 5 e R T np o, B
DIAE R B R R A L Fric R i s U L B e
AR 0 R R R AT | U R S G B SR AN SR ST
&hidel )32 N (van Der Walt et al, 2003), Hul, & A
T H A G A hn 10 i 28 Ot Ju ok AT Eh R 0 K R
(Oxytetracyclille, OTC)(Tsukamoto, 1995), F5# 4k
(Caleill) (Wilson et al, 1987). #2444 (Alizarin
Complex-one, ALC) (Lang et al, 1993), PHZRZL S
(ARS) (Unfer et al, 2013; Eckmann, 2003), H:77, ALC
PRI FH 2 2P i A AR B RV H A e e RUR 55

* [ GBS P BRI R I H (CARS-50)  Hv S 2020 g MERHIFBE BT HE ARl 55 27 (20603022016003 ) Fl [ 5[5 Bt
¥ A VEL W H (2013DFA31410) 3L [F %5 Bl . 48KV, E-mail: xuyj@ysfri.ac.cn

O MIRFEE . Mi2=)E, W55, E-mail: liuxz@ysfri.ac.cn
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RN IR i ekl 2 —, ALC 58581
AR IR G256k, 2 TS5 HAR A EZOE
XA, SAEWFREN, ALC EHA BB KRR
DUTE i e SR G TR R RS I, 6 s S 4G ) o iR
(Beckman et al, 1996; fi[ZMEE, 2008),

K ¥ % #5(Cynoglossus semilaevis) Jy 7 [ /T 15

L P B8 VA TR JRC A 10 288 (XS S50 55, 1988 M Ji 4,

2006), JTAEA, DHAd EE AR R AEE AL S | I H AR
PR AW NS, CIEABGGER, 2003 4F, CRIEE
i N T B R AR 2800, HE 3l T 50 77 b R 5% P
FEAR PV APt & e . 2006 4ELIOK, REJFRET
AR (1 > 4 5 SR B AL 20, R PP A L U 3
RO, T RGE B O bR R AR 5 R 12 Kk
ARG ALC BRibR L 8 A A, R
ALC I8 B AR IS () ARy ik B, DA 7 s
HADOChR R Ty i, > SR 2 o A A
RORPEAG PR AR B 0 U R S8

1 #REFE
11 LBHERKERIES

ARHIFFTFE L 2R SR BH I K =4 BRA W JT R, 256
FHR 1 & S R i A N TS B T b, HRp
FEIER, K/DRNEE S, f@EER, RE R

i 70 d (42 3-4 ecm)F1 170 d (42 8-10 cm)
2 MMEBISZE 45 1000 B, SEEITHART 525 0 78
JEEAN 25 m® BKIBH AP 7 d. LR E &
. JKiE R 18-20°C . #hAEK 28-30. pH iy 7.8-8.3,
VAR S mg/L DL b, SCIR RS kL, AR
SRR 2%-3%, & HEHEEE W 1K,

1.2 ALCEaiEGFR

SCEOF ALC W H Sigma 23 A . ALC SE 56 ¥ e il
Tk Joks ALC 3 T2k, HInA & KOH 1
T ALC ¥ ffE , BRSO B 1000 mg/L 1) ALC fi
AT ER B 2 32), SR K 2 O ) Vi K A
A [ B IR . ALC B 5 N HRBERLE .
0% BEZH). 50, 100, 150, 200 mg/L., JH] NaHCOs;
G PR TR pH HE 8.

S AR R BT S EME (A2 50 em, 15 50 cm),
SERGHTH F AR K PRSI A AR 2 I, SR A L A SR
KIZHL 24 ho fHH 20 A EATESETB100 L), %88
BT g 5 Ahmic, B HORCE 100 BaLgfa, H
W, 1-5 SHRACE 70 d i, WE 1 HEE; 6-10
SHIM 170 d M, WE 1 HER K E A

ISR AR AL 24 h, X FTAT A Yo 60 T 10 25 A 2R 4 73
SEARFE,  RLYg A IR X o A T 3 A a5 i

WMEEHC A E ALC P 12 h, 24 h,
36 h [ BT RGO, B kRt AE An ., SRR Bt TR
Bt « S0 ) I B B8 LA S el e R L
SN o AL B i AR v ) LB K A R A MG 4, pH
PTREFTE 8 2247, AKIRARFFLE 18-19°C, SLEE S,
W S0 0 % B 2 e T K DG e, BB R L g
G, SRR S 043 ) B T A B e I 7 B4 R ] i
WA, AR 4 h, RS R PR AR 1 ALC Bk,
BE AR I AT kAR Ak

1.3 HRFIITEH

ALC Rt 2585, K 150 mg/L 4HH 170 d 5256
AT IRA , LAV ALC B (i BEXH A K 1520
DA Yo ey Ab B 1) S5 30 40 1 SRy %ot HRAL o (R R 2 m?
(3% AN KA EA T SR H , FRAEITE Ry 4 AN F o 375 %
2 K&K 17-20°C . Rk 28-30, pH N 7.8-8.3.
AR S mg/L DL b FREHEAN], B TR AR,
MM H 3K R 100% , 45 K35 S 25 28R HE

T 57 I 46 R X BEZL £ 7R T R 97 5 N IR FE 45 R
B AR, H B AR R i A0

G=100x(InW—InW.)/(tt;)

A, WA IR, W M FRELE R AR,
tet A RFRATE (), L G {E MF AR I B bR id X A=
KA,

1.4 ERHEAE

16 ALC Rifiab M ferp, 75 12, 24 M136 h H
S 2H Sy BIHR S a4 56 2, L MS-222 (300 mg/L)
FREEEOE G, DAJoK QBRI B 2, T g H
AP EARICF AL o

XF 200 mg/L 41 B FR5H 0, B 30 d Bt 9 J8
TBCEA T POhRIC e, Frsk B IR K45
HOA T ES AL T 1 B 50 S8 i DL MS-222 R
A, SRIG LAY IR R P B HA, XA
AR EA, B A AR, FEHJEK 28
WK, MR, EHARE " H IR R LR B
BB H AN MR, RN ER(5000 B )k
TTHTES AR B, S5 /b it v M) BR 4 B 1 7 2%
A BT WSS . B AT AL B ], 1] NIKON
SMZ800 1AM & f % i SR g%, Pk B b 333 fe f
JEEEFIATALRE o 4TS 5 s , {8 NIKON ECLIPS
80i 1F & WA H- A, FIH H A BG4 3R
NIS-Elements AR #4744 R A MG AL 2



% 6 1

FRIKIT 4, 35 2454 W%t 2k ¥ 5 (Cynogl ossus semilaevis) i i H- A7 14 e 710585058 13

1.5 EARARKXESE

H T IEMT LSS ALC X HA G ERCR, 7
AT | BEEt . WECHER M IR T B A R
AR, BFOCIRA A IR MBHA IR A R WL 1.

HARMGEOPRICROR L 4 ADSEG0R X7 FRic Ak
R, AHATE) TR BHE ) B,

*1 AFURERALCHFIZHENRERK

Tab.1 The wave length of excitation filters and barrier
filters used in the present study

H1# Wave length (nm)

Lighjt[(;flrces BRI A [EERYSidan
Excitation filter Barrier filter
445 Green light 510-560 590
WOt Blue light 450-490 520
#HE UV light 330-380 420

1.6 BIEGZITHHT

ARG FRAT I S50 0 R B 2 AL
W 2E,  H B A K 3R 338 0 T Y (B b 1 22
(Mean£SD), K [H % J7 220 #1(One-way ANOVA)
PEATARIC A 5 5% R ZH S 06 £ A K 0 22 57 S5 P40 #
Geit s34 F FH SPSS 16.0 e it 2# 8 k7. R E 2R
BT P R 0.05, 2 P<0.05 W HEFTBE, K
ZESRNEE,

2 #R

2.1 ALC M ERIRICHIER K EF LR E

o KB, 7E 50, 100 mg/L ALC ¥RE T, =2ifY
36 hJm, 70 d Al 170 d a7 W36 R4 5] 100%., 78
150 mg/L ALC ¥KFEE T, 70 d fafi7EiZ il 24 h B - 4R
WMIFETS, Z 36 h LIRSS RBT LG %R 90%; 170 d
AR 12 h B GR B IRAET, BIEHRN 93%, &
36 h SZERLE AT BT RAU K 76%. TMIFE 200 mg/L ALC
WRET, 70 d F1 170 d faf7E 12 h BI4#RsET: . 458
FW], AR BB A A H IR A3, &
Xt ALC = AL IR 52 J1 B AR (6 2), ALC Yy Ab 3
e I P HIAE 150 mg/L LA,

Wi A WEROLEERE A B, ARIWE ALC £
[RIVE RS B] T X HA P ERRICHANH] o 7E 50 mg/L ALC
We ¥ 5K, 36 h X 70 d 1 170 d #Fk B A7 Fl
HAT BT CARICRIIET 47%, [FN5E6A5 5 00 B 45
55, 100 mg/L ALCVEEET, 24 hXf 70 d A R E-A
A EA B 2OEPR L 2 5158 76%H 79%, % 36 h

X HAT B RRIC R IAF] 100%; XF 170 d oK HA7
FH-ATE 24 h POEARICE S 0K 79%F1 82%,
% 36 h B X HA A bR iC AR A S 100%. 150 mg/L
ALC AL HEm;, 70 d K B A fGEA BP9k
FRICZRAE 24h B 50513k 90%H1 85%, Z 36 h I Xt H:
LIFRICFRIEE] 100%, 170 d 8 & H-A7 197526 kRic
FAE 12 h 235 86%, 7F 24 h 13434 100% ; 7£ 200 mg/L
ALC AbBEZH, 70 d 1 170 d o 4 B4 FIICH- A 19 5%
FehRICHIEITE 12 h BFEE 5 100%, [FIEF, B ra
HAET o, HEFR I REILT . 5% E ALC
AP i TG R . A g hR e . Hoabrid
RORAEN R, I ALC X235 S5 4h f oA AR ic 1)
I EHEEE VA 100-150 mg/L(& 2).

IR 2B, & Bh Tt . AR RN ETOLT
BOWHA ALC ARICACR AN BE 25 5 BRI, w4
HAPRCRR I RCR ., 5340, Joitse 70 d 418 )2 170 d
Aaf, ANFEWER ALC RIA LG K B A7 1298
o SRR T A, L, EERREAAAE I
FENT G R TE

22 ALCIEEREHIE

24 ALC IZy AL B A R 12 h i, AT At
TR EMBATOCREES , (HECRA] &, 23
24 h B, JCie R AT WO TR IR SR SO0 N AR B i B
et fss, Ab3 36 h B, BRARFRICHI TGS R
Bifi 5 2 L S (]G i3G5, {H 24 h Al 36 h 28R
o SR BEVE A 22 R, RO AE TR A (] B JE K 5
T3 2), FIk, ALC 132040 BE 2 15 5 65 8 Fh i)
WEERTELL 24 h AH.

23 ALCXERAFEBEMRREAREFRE

BT R B, PEERE8 G 02 0 7 S H A A G @
OB, 18 WA P EEA S BHRRC, REK T
[ £ B e AR,

AL . \ESCHE IO A SR 1 H ATk
B, R e o B I RO i A, HO B0k,
PN ESNEE 1), X [ LRI ihiEs: 4
H T B R, KRB U A (S fa B i e
FTRE AR, BIEAES 4 4 H A5 5582 55
AN I 0 A fek 2 5 (D 1), RT3 4% 45 70 HA Y
QEERCR BN

2.4 ALC AEITARKBZ TS

7E 4 DA MFRFESES T, ALC SE562H A IR
Ty R BT . BN R T 20T R, FRAE I e



14 woooor B % 3 R 937 %

R 2 AERE ALC Xt 2 Fhilig & B AR RIR AR 8 & 4 THFRIERR

Tab.2 Marking effects of ALC at different concentrations on two sized tongue sole juveniles under different treatment duration

KEA Sagitta fHEA Asteriscus
B REASR ARIC R T PRICH(%) Pricim e PRICH(%) PRicR
Treatment Fish  H{% Treatment Marking rate Mark intensity Marking rate Mark intensity

: . . Survival
con(c;lnt/r]iitlon nu_m(liaer Fish duration rate(%) WL PN WMOE Sk AT ok A ok
g/L) (ind) age(d) () . . . .
Visible Fluorescent Visible Fluorescent Visible Fluorescent Visible Fluorescent
light light light light light light light light

50 100 70 12 100 0 12 - + 0 11 - +
100 100 100 23 50 - + 28 57 + +
150 100 100 65 90 + ++ 65 85 + ++
200 100 0 100 100 ++ +++ 100 100 + ++
50 100 24 100 0 33 - + 0 23 - +
100 100 100 51 76 + ++ 52 79 + ++
150 100 97 100 100 ++ +++ 100 100 ++ ++
200 100 0 100 100 +++ +++ 100 100 +++ ekt
50 100 36 100 0 41 + ++ 0 46 - +
100 100 100 100 100 ++ +++ 91 100 ++ +++
150 100 90 100 100 ++ +++ 100 100 ++ okt
200 100 0 100 100 +++ +++ 100 100 +++ ekt
R4

g(jjt‘r‘ ;[Egroup) 100 36 100 0 0 - - 0 0 - -
50 100 170 12 100 0 9 - ++ 0 10 - ++
100 100 100 26 54 - ++ 19 51 - +
150 100 93 62 86 + ++ 59 83 + ++
200 100 0 100 100 + +++ 89 100 + ++
50 100 24 100 2 31 - ++ 2 35 - +
100 100 100 45 79 + ++ 49 82 + ++
150 100 89 100 100 + +++ 100 100 ++ ++
200 100 0 100 100 +++ +++ 100 100 +++ +++
50 100 36 100 3 42 - ++ 2 45 - +
100 100 100 89 100 + ++ 100 100 + ++
150 100 76 100 100 ++ +++ 100 100 ++ +++
200 100 0 100 100 +++ +++ 100 100 +++ +++
0CxT B ZH

100 36 100 0 0 - - 0 0 - -
Control group)

i ALC SLHdl SXT ek . MEFmERE K, IFEE OTC 58454, $38 OTC Frid iU iR,
22 5(P>0.05)(3& 3), AIML ALC pricxrPir S8 sh A EbsidigKaZEH A,
B SR A K TC R B R ASTA) 8 285 5 SR e B B U AN — K, B2 Al
3 Wi K AIFRICE R A —FE . Tsukamoto %5(1998)H—2&
we /NIRRT ALC HATRRID SR, &
31 EARREERAINIERE BH = A RN AR I 1 ALC 35 BOHR BE Ol 200 mg/L 5%
SEAESK . fE A T G R R e MBS (1999, FIT ALC B ic 448
1. ARS Fll ALC B2 BWHUL T OTC FIAE#Z . 1 (Gobiocypris rarus) iz fill(Carassius auratus var.
JEH EFAE T ARS il ALC X0 {3 2 5 Pengze)ff , 150 mg/L ¥ BB BLAAASETS, 200 mg/L
L (S = A 7S ol =N TS Tt VAR = E PO S B 1D AR EIET, AW R8I, FIH ALC B=ifibrid
H &5, T OTC &—Fhitd= %, H OTC FiEkE 1 R, 100 mg/L 4R & ESET, 1 150 mg/L
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K1 ALC X 8 H A rARiC8CR
Fig.1 Marking effects of ALC on otoliths of juvenile tongue sole

a: AZOUTHARM: b FRdE 1A EAGESO0); o bid/E 1 MAEAML): d: fridE 1A HHAEIN);

e: tricha 3 M ABAEE); f: Rid)E 3 A BA W00 ¢ bRidE 3 A BACGRINE); he brid)s 4 4 H BAGE
2ty i Aid)E 4 MABAW); §: bRidE 4 N A HA SN0 ke BRid)E 4 DA BB EREELO0); 1 fRid)E 4
A HHAEEWEE)AE: B 1-a, ko TERRA 500 pm, HABE BRI, 250 pm, B #7 kR 9O EhRIC AR L)

a. unmarked sagittae; b. marked sagittae after one month (green light); c. marked sagittae after one month (blue light);

d. marked sagittae after one month (UV light); e. marked sagittae after three months (green light); f. marked sagittae after three
months (blue light); g. marked sagittae after three months (UV light); h. marked sagittae after four months (green light);

i. marked sagittae after four months (blue light); j. marked sagittae after marked four months (UV light); k. whole marked sagittae
after four months (green light); 1. whole marked sagittae after four months (blue light) (Note: Bars indicated 500 um in figures 1-a,
k, 1, and 250 pm in other figures. The arrows indicated marking sites)
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£ 3 150mg/L ALC 4383t 170d FBFBE S E KM
Tab.3 Effects of ALC of 150 mg/L on the growth of tongue sole juveniles

SCIGFFUR Beginning of experiment  SZUG45 R End of experiment (120 d) H B B 3%
251 Groups LK R LK B Daily instantaneous
Total length(cm) ~ Wet weight(g)  Total length(cm)  Wet weight(g) growth rate(%)
X HE4] Control group 9.350.39 3.9540.37 15.15+0.26 34.93+1.71 2.44=0.45
SCEG 20 Experimental group 9.28+0.38 4.05+0.34 15.18+0.55 35.15+2.67 2.39+0.36

HBL/DEAET S, 200 mg/L ¥R BE I ] 2 F 50T, %
MR B ALC W] B Vi o S P A i B PE T %
[E i &% B8, ALC Y FEETE 100-200 mg/L W] 34 6E X2 i
T gl % B R E A = A R A BARIC AR, HR
TR i 25 12 00 1sF ) %) JE K T 2 g, (B3R A s ) A
24 h f136 h BfMPRICACR ZER AR E . Ji5h, S
1 36 T R 512 Y s [A) FIOR v vk R AE FE e &R, fE
200 mg/L ALC VKT S8 AL T2 %35 100% ,
150 mg/L ALC 3=l 24 h B 2 FpRLAE (i 56T R
11%F1 3%, Z5REMH, ALC &SR AR 015 i
HoAr, Hofi EARCHRIE N 100-150 mg/L, 1& HFRic At
[5] 4 24 h,

ARG LIL, BB ALC M58 KRR s ] 28
K, A PRICRUR (% 2), X5 Liu 4(2009) .
Katayama 4 (2007) %} #5 7 (Paralichthys olivaceus)
HRFFE 25 R —3, Liu 252009855 &, ALC Xf45
F R AR IC A AR Bl 300 mg/L, ALC bricdls
SEAMEFRELREP 2K, BELREER,
Lagardére Z£(2000)i15% T ALC Xf KZ2HFH)FRiC Fid
WRESR 120 mg/L, [R)E 2 B U REE B9 4 K e s
Mo FEAWFGE T, 2 S5 AR 0 Y Fe A e B A
100-150 mg/L Z[a], ALC SZ52H 5 Xt M8 41 8] 7 37 E
SRR E %S, X5 Lagardére 25 (2000) ) BF 55 45
R—F, WTE 200 mg/L ¥E T, FET-HRILE] 100%,
A SPRARICZS RANE , 1T GBS B AN [R1 Rl v 9 e
RERE PR AR R R . S8, AR IR & B, ALC
Xif 868 45 1 e RO AR AT, ¥R 3 A H 0 88 S R 1)
YL £ 350 T B T L o

3.2 ALCXEARMIRIENRNHZIMESE

EAMR RN, 2 ALC X E A FRCRUR
A 2R A 10 H B CRIBIAE, 1999) DL Bk
(Tsukamoto et al, 1989), = iiHf[a](Beckman et al,
1996). fEEH NN, BE M HBMHE K, PricERkE
WA, G BTTE f0 28 B DURR i B U 10 48T
PRARIE R (5 20 BT iR PR HE A H-AT, ZF —
e RRFRES UUAR , Bl B[] A, 9 2O i
RIRES DR B 2, B B — 963 . i H i}

BOR, BTBRACHIREAR, BRIR S UTAR R Z g, ffi15
PO /NS IR . AT LB, ALC % 70 d R
AIBRICACREE T 170 d i o 5OGH Bk B XS FRicd &L
KA R, AuF5Ed, 50 mg/L A 100 mg/L
ALC BAEQ 0 HAT, HACRAUIR . 1 150 mg/L Fl
200 mg/L ALC B ERCRNIE I G, AT W26 i
WeRE iR, PR, FIESRSFQ2015) kPG R %
A%t 1 (Tanichthys albonubes) H- £ Y& {4, i) 38 Bk
FEALFE H @3RG I, 5APEFE S AL, BTG
4 (2013) Fl 96 R 4% & W br id H M 4 £
(Sinocyclocheilus grahami) {4 H-f7 B R4 & 3, 7F
FHIERZ AR EE TS, 20 H B H-APRCRORIET 90
HHE(D, IR AT BRI H S Rl i & % R, Xt
THOCI BRI ZE AT BB 23 1 o S M ARICRCR 1Y 55 4b
— AN Z RS ], R R, Gy O
o AR R E AR B a i 32 ), B AN FA
Koo BRILZA, ML HA 2Z Fis B 0 A 2 2 A )
FRICACR A B R, 2 i 7 S E A TR AR TA]
HoA e o7 8 28X WA HA | A g (A 8O R AT ARR
SO, T B Ho AT TS AL AR, DA T B2 ) W
ZEFNATI

Tsukamoto(1995)#F5% 1 b5 K b 1 (Oncorhynchus
masou)%: ALC ZMIAric/a, Zthmic iy il 7y
AR IO OR B I T], SR I] ER K St Hofm BB R
ALC ZIEhRIC 2L B8 i E] 22 /0 3 4F . Liu 46(2009)
FIHPE R L0 A BF H A TR L R 60 d J5, Bk
B ATOChRCAR B, A ZH, A
ALC Eifipric il & 8 H A k5 120 d, Ha BE
B CHR ARG T AT UL, I ALC X2 ¥ i 85
HoA BpmcSCR R KN OREE0Y , iZ bRl s n] 128
TR T S 0 RS R N SR PEA

2 % X M

FIESE, BOK, MONE, 5 BERGESYE AR CACR
PABAE R FIAE I AR . A5 2k, 2015, 34(1):
189-194

FAE, BRYE, PHEL. RESARF A RS ERY
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KF. FEKERAE, 2010, 17(2): 320-328

XSSEHE, o HO, AERERS, 25, il a2 M2 i M K o A

I ESE, 1988(9): 10-98

i H, XIS, SRk, —WokKEREFHRaEa Hie 54
KRFFE. Wokifol, 2007, 37(3): 59-62

MR, AR, TURW]. PO BRI bR L R
fHaEA. I3, 2008, 27(3): 331-334

RIEM, & SCE. S0 AFHE A R BR IC R H A R A IE.
IKAEA 4R, 1999, 23(6): 677682

WRBER, #SI. JEEH bR O A SRS 2T |
. KPR, 1999, 23(4): 324-329

OIS, W, a0, £ Eth 4 £k (Sinocyclocheilus
grahami) H-£1 (5 R 2L X R G S WbRE. S,
2013, 34(5): 499-503

Wiz, Phvhz, HhE%E, A5 PR SR AR E ORIV
WHE. WK HIESE, 2006, 27(2): 25-32

BkAe, ZEMESR, ATANR, . fE AT RIS R
AT EELRIR. M T2, 2008, 15(6): 11-17

FRoLZ, MY, IR, . BT R HATESRHE R E 6 R
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Alizarin Complexone Marking of Otoliths of Juvenile Cynoglossus semilaevis

XU Yongjiang'?, LIU Xuezhou'*", SHI Bao'?, ZHAI Jieming®

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine Science
and Technology, Qingdao 266071; 3. Laizhou Mingbo Aquatic Co., Ltd., Yantai 261418)

Abstract As a result of the scaled stock enhancement of tongue sole, Cynoglossus semilaevis, since
2006 in China, millions of juveniles were released into the Bohai Sea and the Yellow Sea annually.
However, it is difficult to evaluate the effectiveness of this operation because of a lack in efficient
marking techniques. Here we tested the potential of alizarin complexone (ALC) as a marking material on
tongue sole otolith. ALC solutions with 5 concentrations ranging from 0 to 200 mg/L in undiluted
seawater were prepared. One hundred tongue sole juveniles of two sizes (70 d and 170 d post hatching)
were randomly assigned into the 5 groups of ALC solutions and in each group the subjects were immersed
into the solution for 12 hours, 24 hours, and 36 hours. Duplication was performed for each group. The
results showed strong markings with ALC on otoliths of tongue soles. The optimal concentrations of ALC
were 100 mg/L for 36-h marking and 150 mg/L for 24-h marking, which ensured both sound survival rate
and strong marking signals. The marking quality (MQ) was assessed with scores from 0 to 3, and a score
> 2 was regarded acceptable for adequate mark identification. The marking signals on the otolith were
enhanced as the solution concentration increased, which however also increased the mortality rate. The
marked juveniles (170 d) were cultured in indoor tanks for 4 months to determine how long the ALC
marking could last. The marking signals were still clear at the end of the culture, and there was no
difference in the growth between marked and unmarked subjects with the same size. These results
indicated that ALC could form lasting signals on otoliths of tongue soles, and thus may be a useful tool in
the evaluation of stock enhancement and the identification of tongue sole populations.
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