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Method for Marking on Scales of Juvenile Black
Rockfish by Immersion in Three Chemicals

Choong Hwan Noh, Hee Jung Choi, Yong-Joo Park, Kyung Pyo Hong,
Chul Won Park and Jung-Goo Myoung

Marine Living Resources Research and Development Center,
Korea Ocean Research and Development Institute, Ansan P.O. Box 29, Ansan 425-600, Korea

In this study, we evaluated the efficiency of chemical marking of black rockfish scales
by immersion in oxytetracycline hydrochloride (OTC, 500 ppm), alizarin red S (AR, 250
ppm) and calcein (CAL, 250 ppm) diluted rearing water. Immersion treatment of
chemicals had no effects on both mortality and growth of black rockfish. Marking
success was 100% in all treatment durations (24, 48 and 72 hours) with three chemicals
and marking quality was higher in 48 and 72 hours than 24 hours treatment. Marking
retention rates at 24 weeks after treatment were 100% in OTC and CAL treated group,
but marking quality was higher in CAL treated group (brilliant 92%, bright 8% and dim
0%) than in OTC treated group (brilliant 4%, bright 70% and dim 26%). AR treated
group had lower marking retention rates and marking quality than OTC and CAL
treated group. As a results, immersion treatment with OTC and CAL was effective in
marking scales of black rockfish and practical in releasing program and other studies
requires same rearing environment.

Key words : Black rockfish, Sebastes schlegeli, Chemical mark, Oxytetracycline hydrochloride,
Alizarin red S, Calcein
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(Tsukamoto, 1985, 1988; Wilson et al., 1987;
Bumguardner, 1991; Secor et al., 1991; Snyder et
al., 1992; Monaghan, 1993; Beckmann and Schulz,
1996; Mohler, 1997), W+ o] F& wjAro & =k
X7l Al25la itk {Pedersen and Carlsen,
1991; Nordeide et al., 1992; Blom, 1994; Brooks
et al, 1994). 313 ¥ R+ alizarin complexone,
alizarin red S, oxytetracycline hydrochloride,
calcein, strontum 5 Z+E3 o]l E 33HEo)
Hol FAol WAehe BAE M B B
AT %o, F4 e AR Aol oiAlol EA]
&= W o 2 A (Koenings et al., 1986), tHaF X
27} 42 gehe] 4ol gl Ade] Slek 34
E A9 Agsles 3 4 F oxytetracycline
hydrochloride$} calcein t}2 33t E& o H]
o EA 44 7ol 71 Aoz <teid glod
(Muncy et al., 1990), alizarin red S= oh& 33+
A0l ulal stAo] Hdsta HulHel Ao
T W4 29 AXE AXEA golE e
o4 o] rhgsivha Hs np Qlek(Beckman
and Schultz, 1996).

A W F AA Hele F AT == 5 4
T Bt EAo] HAE AFF gel A
she W o2 A Zh2 ATl i el ¢ 9
ow, Axjo} ek ofje} B3t Fl FARA
= Al 5 & Aol girk(Tsukamoto, 1985;
Wilson et al., 1987; Beckman and Schulz, 1996).

FA9) A4 AL DhHoz ol4E A
Fotol Agdeh 2eht o WYL WYl E F
ofof del, EAE ARAE W Hat Aol
4280} webd olAE FolA gkw EA A
& AN Slsked Axen] S ol gl
Wl o] summer flounder$} Ak Aol & o4
2 g Ax¥ i Bumguardner, 1991; Mohler,
1997). o] ¥ A& A AL A= A=
HAulE ds] Aokl Al A2 195
Ee{iof 3123 of ol B 2Ed2AE FAH
of A4, AE 5 Wi AAE HAs)e AA
g o] 52 Zdich wheb] olHE FolA &

Rk = PR L
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AU 22822 Haster] A4 vEg ol &
s Aol wHg Aoz A7t oldd o
FolAE FANE] 127 FEE ooz 2
Z} strontum¥} alizarin complexoneS X 7] 2]
& F 540 W 1A BlES BHY 6k o
(Snyder et al., 1992, Docin and Amai, 1993). 7L
A W 28 AAS AlAE o)A AT Ko
2717k Aol g Aoz Azt

B A 88 239 AA A We] =9
Bkl vl EA|ol AgertE 2] Hetod
Al 7HA) S BAe Agsto] i) UA Azl o
E AE i) A AE i) A% 2l iv) B
A fA 712e ZARA
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Stek. Agolsl WA, AF el FAE A7
10.4+0.8 cm, 8907 cm ¥ 194+3.3 go]
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2. Aol A-§% 3% 4 9 %

et ZTAE Sl AER 3 2L oxyte-
tracyclin hydrochloride (OTC, Shanghai Tra-
ditional Chinese Drugs Co., China), alizarin red
S (AR, Junsei Chemical Co., Ltd., Japan) 18] 51
calcein (CAL, Dojindo Laboratories, Japan)o]l
o Hel BEE o4 ATAEe] Al 7%}
o] OTC+ 500 ppm, AR} CALL 250 ppmo. &
A 8}91 31 (Hettler, 1984; Blom et al., 1994; Brooks
et al.,, 1994; Beckman and Schulz, 1996; Mohler,
1997), 30 ¢ &%) ¥ = Al Aol 242 84
sho] Agelgih.

3AY Azl HE AYE A A ATE
Al 2kt o] B 45l Al N} R el A
ol & 50 whely s=8-sho] A2l A[ZH24, 48 1
2l 7241 hell & AthE B A ATEE =
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A 88t B4, Oxytetracycline hydrochloride, Alizarin red S 2 Calcein®] A xejol 2|3 2B ojg HlE ¥x

Aslgdeh

el Az 3 o] 24X Ztuteh A 7S #9)
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g Foll do] F83lo] =3 o7 A4S, =
)82 X]o] & AEE el & W o] o4 Y|
% Wi7tA FFetch 8 47 Foll RE A
ol & oz da, A 1e8la AFE =4
sllod, oju] AT A Yl 2 AYolR
Hel vlEg do] Wl

FEA FA 717 2AE Qe 2 AgTR
HE) 55 ula] 48 90x60x 60 cm 27]9] 7H5-2
Al Aell Z+2t gsto] Arle] ARE U2 F
Folaeh 8 ¥ 23, 4F, 8%, 165 283 4
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< dwojulo] E4ol A-8ssdct.

5. %4

7t Agdolel 4E-E ulel ol vlES
A MY ol F Felole Fekaddl FelA
& "Holme] L cover slipE W< ¥ ¥ o)
7d(Zeiss Fluorescence Microscope System; BP365
exciter filter, FT396 beam splitter, LP397 barrier
filter for ultraviolet exitation and BP450-490
exciter filter, FT510 beam splitter, LP520 barrier
filter for blue excitation)o. 2 &stgic}. Zhz
R Eol wheh B2 A 9K Aot detectable), &
A2 H AR 3wd Z(dim), ¥H2 Z(bright), W
U= H(brilliant) & §etez FEsIH, §9F

WA =271& FLEHA 7] Asted wiE2 100
sE gshich

2 s

1. A4E

A) 38 BAo) 3145 Ag ol 24, 48 )%
72A17F AElste 59 BE APl At
A et el Helrt By & FAiof o]
FolA7A QA FY A AAE 33
o} webd B dFE s Agst Al g £4
< ZF FE(OTC, 500 ppm; AR¥} CAL, 250 ppm)
ANH 2772 A Helstod e zu]E2he] A
Foll Gek-E vXA v ALE =2AEAL

2. A=l A7t & 24 HEE

A Aelell o A ghet BAL vlEoll W
EA7F Flglem, OTCE =2 (yellow), ARE
W7 A(red) T2l3 CALS wahie Tda =
A(vellowish green)S = gich(Fig. 1).
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Fig. 1. Fluorescent mark in scales of black rock-
fish, Sebastes schlegeli immersion treated at 500
ppm of OTC, 250 ppm of AR and CAL for 48
hours. Scales in photographs were sampled at 24
weeks (OTC and CAL) or 4 weeks (AR) after
treatment. Photographs (<100) were prepared
under fluorescence light equipped microscope.
Opened and closed arrow heads indicate fluorescent
bands and end of scales, respectively. Bars=0.5 mm
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Fig. 2. Marking success and quality of black
rockfish, Sebastes schlegeli scales dependent on
immersion treatment durations. Analysis were
conducted 7 days after treatment. The doses of
chemicals were 500 ppm of OTC, 250 ppm of AR
and CAL.
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Al 8}8 &3, Oxytetracycline hydrochloride, Alizarin red S ¥ Calcein® ¥ A1 Aelo)] <3 xyBg o9 vls FA
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Fig. 3. Marking success and quality of black
rockfish, Sebastes schlegeli scales during 24 weeks
after immersion treatment for 48 hours. The doses
of chemicals were 500 ppm of OTC, 250 ppm of
AR and CAL.
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Table 1. Growth of black rockfish, Sebastes schlegeli during 4 weeks after immersion treatment with
three chemicals, oxytetracycline hydrochloride (OTC), alizarin red S (AR) and calcein (CAL),

for 48 hours

Initial Four weeks after treatment
TLxs.d.(cm) SL*sd.(cm) BWi*Esd.(g) TL+tsd(cm) SLtsd.(cm) BW*sd. (g)
Control 10.5+09 8.8+0.7 194230 11.8+0.7 9.6+1.0 264+6.0
OTC 10.4+0.8 8.81t0.5 189+5.1 11.7+1.1 9.6+0.9 263174
AR 105+09 88+0.6 189+43 11.4+09 94 :08 24.8+4.8
CAL 10.6+1.0 89+0.8 19.7+3.6 114+1.0 9408 249+58

. "No significant differences were observed within each column (ANOVA, P=0.05).
**Number of each treated group measured was twelve.
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£ dAollA HA Helol ot 3het A vy
& 232 Aold HE EAel U Ao
zAF e, A g BF F CALe] OTC%
ARoll Hl8) x| &7} £ Aoz vehydet
B adof|4] CAL®} OTC A9 245+ FA
FA&o] 100%R o), vl 2ela WA

T Hl oA & CAL HelF7t 27 8% 2 92%
24 OTC ATe 70% 3 4%l vlah =t
Brooks et al. (1994)2 walleye o] & digd oz
AAE edFell4] CAL (250 ppm)T OTC (500
ppm)E AA Helsle] 39U & o] 43 HE|o
2A3190¢ ull CAL A3} OTC X279 %
2 AE o] 77 965% 954% 24 CAL 2]
Foh oz Ehort, W ol wet ghe Rl
H]-&2 OTC | 2l+7} 98.6% 2 A CAL He|+2]
75.9%0l w8l <7t kb Barslgd vl Mohler
(1997)= A F Ao} ol & CAL (125 ppm)@t
OTC (250 ppm)E AR Halsto] 234 ¥ w8
A= u)F Axhslo] 2A4E ol CAL A7+
s} OTC HelTe] E2) §Agol 77 933% 4
96.8% %4 OTC Hel77} < F%3, ¥ A
Zofl w2} 22 Zl(medium brilliance+brilliance)
o] H)&-& 77t 60.0%9} 87.1% 4] OTC AT
7} =vba R astdoh ulelA] Brooks et al.
(1994)3+ Mohler (1997)2] @17 2 17 Azjsh
25k} 18]y} Day et al. (1995)2 A &5 )4
© 8 OTC (300-1,000 ppm), tetacycline (300-1,000
ppm), CAL (10-120 ppm), AR (10-60 ppm) 1
I xylenol orange (20-100 ppm)& A-&3}e] 12,
24, 48 A1zt Bk AR Ay AellA CALe]
F Aol 7} A gelcl . B33} 2™, Monaghan
(1993)2 summer flounderg& 422 CAL (25
mg/kg BW)Z} OTC (50 mg/kg BW)E FAstod
36-1949 ¥ o] 4t FA = E HYsE Wl
OTCol| n)s CALY FA 397} v £9dvla &
gk v glo] B A7 Az} AxskAch. o)l
OTC¢ CALS] %A A3 =4 Aite] Aol o

SMEF . BAE A 9AT

TAEZ ofF, Hel Wi, A 59, A=l %
AR 2] 717k 5 Ad e Aoyt glof #
A vz ojich. e OTCE Aped ol
2] =59 A5 QuE A GG wkge] o
;A £ g BnH vl glol(Hettler, 1984;
Brooks et al., 1994), A2 & BA7x] A& 717k
T vlE AE F A B 717 skl Y
z71e] AZ oA 718 Aeg o F5
Sich. ZEi AFAET A8 3t 2 A
ZA v FE(purity)7t AE g A7 74
o] glx A dlit F9st o4, A=gu|, Azt
I HE SoFE AE thEdlA 71U Aol
g 7SR E wiAR 5 gl

38t EA 9] AN EEA ALEE oA
&S A oA E Fojof stz W o] w2
kel FANNA AE, AL BU1H e AE
Wastrlele FA sk, dvAedA YL 9
A ehd FARE Zolof AV =23 FA4
e AXof st WL A7k ko] A
sich olefdt ©hilg S83l7] fIehA Pedersen
and Carlsen (1991)2 OTCE A28 & melA =
gule] JL2G Aol ANt W {8
Aol 3l =3t ulk ek 22 of[7t A
of whel Axejule] AAbe] Pl o] FA 7] wiE
ol £A AL A= v Rl AE F F
& Febof gt wehA] o] W2 ofAlel 4]
g 2EdAE FAUY WAE 5o A A
o] gl31, thy ol F& idoz HAIY 7 foll=
Hu] ol A o] ogict. B ATl HlEE
g 7 g wo] o] AAE = i, FoHH
o HAE AXA gk Hul7 Bide] 7Hsetel
th. oA 1533k uhe} 7he] zpadge] OTCE %
ubst-g AsfjglivleE Bauv) JeorE olxE £
A 9w vlEe] Wel A b wel W A
o2 oAElch stA% Bumguardner (1991)%
OTCE 50 mg/kg 552 FA T 100147 B
B A3t wgol A EAF AAY 5 9
e, Brooks et al. (1994)% walleyeE g2
2 OTCE 500 ppme] F5& A A& £ 3
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A 818 B4, Oxytetracycline hydrochloride, Alizarin red S ¢ Calcein®] & Mejof 98t za & Kol vy EA

MNde 4 717 st ¥F TA7 AFHeR
Al 2313} v} Qlck 28] 51 Muth and
Bestgen (1991) Colorado squawfish& w4k
Z tetracycline-g 350 ppm2 & ¥R Helsiz 4
o)ot Aol 4] 7UZE A&gE F =ARE ol Foll A
Apedgol g EAol dgE wiAA e Ao
E R3g v glek. & AT R AAZE 4
AE o8 = Al Aol AURAT -2 A7)
o] TUE Mol AMES vl EET Aol ol
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AE 3 A A Qe vlEe] b F
A% Aoz gk 2eln MBS ol 4
AAAZ o HF F Al Aol Aabe
A3t} 24% F e AR5 7K Umino
et al, 1996).

A 5o Su3tE AdAE AHel FE
e A17ke] o] wfg- Fasie], dido]e] A
& ARl vix e = nefsok Pt B 3
oAlAl A8k Al 53t B9 Hel FE 9 X
Al ZHE 2o EE Xjolo] &g} Aol oAul gt
AEE uXA e Aoz At g3 &
Aol AA Aelr} of Foll v = AgL o F, 5
< Al 5 9 M Azl w2 eg o
el A7 Aol HAAQ vk o) A
u} Brooks et al. (1994)2 walleye X]o]& th4te
& OTCS} CALE 500 ppme] EE2 6417 9k
AA Aedste o g AAr gislen,
Beckman and Schulz (1996)= Campostoma ano-
malum®} Phoxinus erythrogasters WA o & ARE
300 ppme 2 24|17t HEstd & w) Ag-Eol )
279} Rolv} glict® Bk vk glof E AT
A3} dXshe A Bk 28y Mohler
(1997)= -3} 609 % NA < Ao & ez A
A8l o ol A CALE 250 ppme] FEZ 4847
A& Wl Aukgo] vzl ulsh foshA
EUThSL Hdt wh Qo] AFAER A= 4A
sh2] ghokek. Aaboll nlx|& ofgkoll #ahA] Blom
et al. (1994)0] A<k & Ale s ARS
100-400 ppm FEZ 24A17F Heldt & 50 &

g 24 o Hzrek Al A &
& Aol gloks Bagh uh gloj & A Az
b dAsksiek

2 ATE Foked % A 2 gt 9
ol glar ofAle] AE g Aol obFal dure
olx| 2] gkow], OTCeF CALS 2459 A#l7i
&< 100% £A4 FA7F 7He R Aoz =2A=g
ok ol2idt s A - 4 A FUE
A b Ael ZFE ARSAYG wHAle
oAl A7), A7), B4, W F olE S 24
st o FAEaA A48 = 9ickTsukamoto et
al.,, 1989; Nihira et al., 1992). ¥7}Z o2 3¢ ¥
A e Al et 3t 24| FRE =23
stol Mol A% ol YHTFE & FzolA
ASARA AR EE AEE 240 0|88 &
Nom2 P AL Foln FAL BAWGA
ofe) AU Agol LTHE U554, ol
g, AR, WA 59 BojolE §8akA) 4
¢ & 92 Aoz Azdn.

2 o

Al 318 &4, oxytetracycline hydrochloride
(OTC, 500 ppm), alizarin red S (AR, 250 ppm)
28] 4l calcein (CAL, 250 ppm)& A-G<pol] 3] 4
3 & =38 xolE AR Hela wjES
Ao 33t EA ) $84E ZA
33 Bde] FA AHele zazate Agdgn
AAEel ofwdt dekg mixA ggkod, A&
g 33t AR o] gt Zholi= gisirt. Al 8
& 222 Ael A7H24, 48 22)5t 7241 7H0)] ut
T EAATELS BT 100% .21, 48417 X2

= 247 2ol mld 24 Bt 3
7242k AelTehe & xbol7h gigivh. HAd A
2 Alkez ksl 48417 E3F Al 3tk B o)
H4H Agpell A Heldt F 453 A4 §
&g A Hel 4T A A&
OTC2 CALe} 100% %21}, CAL #elF(alvhs
72 92%, ¥ A 8% 12| sujgt 7 0%)7} OTC
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