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A report on the 2012 mass summer mortalities of black rockfish,
Sebastes schlegeli in the Southeast Sea, Korea

Deok Chan Lee, Yong Chul Park, Chang Yung Jeon, Joon-Yong Yang®, Young Baek Hur,
Jin-Woo Kim™ and Ki Chae Cho
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Tongyeong, Gyoengnam, 650-943, Korea
*External Research Cooperation Division, NFRDI, Busan, 619-705, Korea
“Pathology Division, NFRDI, Busan, 619-705, Korea

From July to early September 2012, there was mass mortality of fishes, particularly black rockfish, which were
being raised in the floating fish cage along the coast of Gyeongsangnam-do. The amount of damage was 1,802,000
fishes and the causes were confirmed to be rapidly rising water temperature and repeated daily changes in water
temperature. The water temperature in this area of the sea rose to the maximum 28.4°C and the daily range of changes
in water temperature was maximum 6.5°C. As a result of investigating biological diseases of 194 fishes in 49 fishery
areas, major pathogenic organisms such as red seabream iridovirus (RSIV), Vibrio sp. and Vibrio spp. or Microcotyle
sp. were detected in rockfish in some fish farms. It is considered that the major causes of the mass mortality were
high water temperature accompanied by repeated daily changes in water temperature, it is considered that biological

diseases influenced the increase in the perish of fishes.

Key words - Black rockfish, Sebastes schlegeli, Mass mortality, RSIV, High water temperature

o)=L okt AEY|A QIRjo] ke 9o = ggFo] & Ao 2 HAEQIT} (Davis ef al., 1990,
), o] AEH|A QIR} o]F7) 483 4= Q= 31 Abele ef al., 1998; Chang et al., 2001; Lee et al., 2002).
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Lushchak and Bagnyukova, 2006; Bagnyukova et al.,
2007; Shin et al., 2010).

e sidegel Y nlAls divhd
& FEA IR AREA Sl faslde
At T T2= 2a1H e SR (Nitani, 1972
Lie ef al., 2000; Teague et al., 2003), ‘Fg3jH 9]
ofeizh QFAAIIe] L mIH| Ak FAjelR WAt
oF Awtste] siiAE Halo o= oA A Gk
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A 449 BA 0 Syt
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2012\ 7HHE 8Yof| 2H HAPEE A (T
Al AR I3 Eelah)oll xR 7HR A
oA AR50 2B} (Sebastes schlegeli) S 3313
FAlolge] R BAsisic 531 79 2531
A} 8Y 10~15%5 AFsto] T4 At SR
Stk (Fig 1), )42k A1 Foldd 9 407) o}
H (FF AH) 3071, 59 &4 870, 54 ThAk270),
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2}AH (Red Seabream Iridovirus, RSIV), H}o|2AA
£33 A]9& = (Viral Haemorrhagic Septicemia, VHS),
Hlo|ZAXJAI AT A (Viral Nervous Necrosis,
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9} AR of31o] DNA sequencing A1AJ3to] T
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0
oVFE AlSlalT Ql9lon], QTR 331 ol4ko
2 W) A LrERdTh (Table 2).

Table 1. Number of sampling rockfish, Sebastes schlegeli by waters

Tongyeong
Waters Geoje Namhae Total
Sanyang Yokji Hansan
Sampline fishes 107 30 12 8 37 194
pme (30)* ®) @ (1) ®) (49)
* Figures in parenthesis: number of sampling farm.
Table 2. Temperature, pH, dissolved oxygen (DO) and salinity by the waters
Temp. DO ..
Waters Date Depth . H Salinit
b () P (mg/L) Y
Yoki Surface 26.74 8.03 7.87 33.11
oL 2012.08.14 12:00 SM 26.73 8.02 738 33.13
Tongyeong
10M 26.50 8.01 7.32 33.20
i Surface 26.82 7.99 7.51 33.55
ansan, 2012.08.14 15:30 SM 26.69 7.97 7.69 33.56
Tongyeong
10M 24.27 7.95 6.21 33.92
s Surface 2729 7.88 7.68 33.41
anyang, 2012.08.17 14:00 M 26.07 7.82 773 33.40
Tongyeong
10M 24.07 7.75 6.89 33.70
I 20120816 Surface 27.06 7.93 721 33.11
o e M 25.97 7.90 721 33.15
Geoje 11:30
M 25.09 7.87 6.46 33.29
i 0120820 Surface 27.09 8.00 7.10 33.07
ijo, .08.
Namhae 15:30 5M 2631 7.98 6.82 33.17
10M 25.78 791 5.93 33.26
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Fig. 1. Profiles of water temperature variation of Kyungnam coast from
July to August. A, Tongyoung Sanyang (SR); B, Tongyoung Pungwha
(PH); C, Tongyoung Haklim (HL); D, Tongyoung Bisan (BS) and E, Namhae
Mijo (MJ]). Data from KODC, NFRDI. =, Mass mortality period.
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EAL FLES obh] WY - 28 521}
ehiSIch USRS W7 (21 AT 2 vl
WIE % - SFolglon], At upge v, e

2. WA 2AF

% 194 nfzjof] oigt 24 Zxk vjolei= 19 vl
o A& (7] 60~496g)of| Al Eole] =Htol e 2
(RSIV)7} HEESleH, 8 mi2|o] ARAROA
lymphocystis7} ZFR1%=| Ik Alet-2- 65 w2l A&
EQ=d), ANt (S. iniae and/or L. garviae)©)] 53
uld], Vibrio <0| 21 uld]|, deromonas 4:0] 1 1],
Pseudomonas <30] 1 k2]l A A= 1L, o] 5 11
afejol| A= 2 9 Alitgol =5 A=H ok 59
S. iniae7} 53 vke] - S0ufjol|A] HEE] TS
ZpAsE e, 3uke7t L. garviae?t E7Fsto] HE
S| SIct ®3H V. harveyi= T} 89 S7HA] 2AKRGE
Ago| H[ste] 89 Slsrol] ZARE AlEOA] TR
AEEUTE 71852 33 vpEolA AEE =,
Caligus 4:0] 21 wv}g], Clavella <] 2 u}g,
Microcotyle 230 10 1}2], Benedenia <30] 3 ulg],
Tricodina <5°] 7 wi2]of|A| HEE ATk 3 o7
of| 4] Chlamydialesol] 2Jste] FAJerhar Azl
epitheliocystis Z-4}0] 7 wl2jofA] EelEQlct (Fig. 2).

3. MAs A}

MAs7} S| (+) oldom THaE= of= 194
k] 5 93 ulel® 47.9% ]3Itk MAse Ttof Hslo]
W} AVgollA st Asisien), o) 27|

0124 22700l et 5SshH

S U= AL 177

=

daglo] W= QITh

vibrio spp.

Aeromonas p. 3
Pseudomonas sp. i
Chiamydliales
caligus sp.
Clavella sp.
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Streptococcus iniae
Lactococcus garviae
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Fig. 2. A list of pathogens and their frequencing from farmed
black rockfish, Sebastes schlegeli during mass summer
mortality. RSIV, red seabream iridovirus; Figures in
parenthesis (%), detection rate.
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FE W2 Zlow yetEr:

e e e 24 A8gLo] 15~1
§C2 42 23°C ooz Sepial Holzzt 23]
Aafelo, 25C oo AlsalEl A7 lso] A
HojA| = HhH ARAAH]S: (oxygen consumption rate)->
2713k} (Oh et al., 2007; Z=AMTEH, 2007).

of oM A Al AEF AR ARSh=T|
SIAKS} F A4 (superoxide dismutase, SOD)Q} catalase 2]
SP4S 717 Bk ohet HelEle Aalv

ROS (reactive oxygen species) =H|E S7HAZIT
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(Halliwell and Gutteridge, 1989; Shin et al., 2010). T}~
2} A] (Misgurnus mizolepis) 2] 735~ 23Coj| H|5}o] 3
2Cof| A oA AL T oAl He/gHAks] 7]
s AlEEE 9 3x, SAeS 2 AE AeHY
o] ool DS ETEN 44 22 93
77} ol Sk, vitellogenin A 2k
= Thill oA Fol4 HARA A5t wkEtt
3 3L} (Cho et al., 2006). EGF 4~29] SA%H
WSk ofRe] SRS, HE 4 WE 4
9 2= o152 M3} (Davis ef al., 1990; Chang
et al,, 2001)8F ABe)7 )53 o] e v]ick
(Barton and Iwama, 1991; Bowden, 2008; Choi et al.,
2009). 1AL =29] FH-2 o 7o) HAPAS F
AANZ|IL AR S FaAlA Heete] Yol 419
A A sh HAbl FaFe & 4 AUt (3, 2000; Lee
et al., 2002).

2012 aLp27]o] Holf Fe Aol Al ARt =
52to] tiguabe A7 A 9 ol dollA]
of Aj o] 2 kel 42137} offie) Azl
715 HA o FaFe nFE Aor dhdE,
A 2 aad ot el walel Heps
oFgl Hpolg| A, Al B 71854 A
AR Aol Wi, Bast gl
Aol &Jsto] HrAZt 7k E S Ao® o
Selrlole] 49, A% LThE Mo} ALg et
QT (. iiae)oll Tk 23 AFelo] Aol
Aoz d#A It} (Ndong, 2007).

= 2AL A, A4 Caligus 9] 7145
0| ¥ Yehed, 49 e A &
Ao g b= let E3F TR 715 Hlste] =
selo] AR APIE Uesle oblul
(Microcotyle £)2| HEEL 52%E H|1WA T
0% g 25ColA EAjRe oblulEE< M
sebastis &) 1 A1} H3lg-0] 3t (Kim ef al.,
1998)= Q17-7}e} Bto] = Ao s ek,
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Aol &gl A= S. inige 12|3U%E
= L. garvigeol| 23 TAT} HEE (27.3%)0] =%
t}. £3] S. iniged] 23 A& AdTtol HEH
zujzet s3uke] mEolA selsiglon, 3jejolA
L. garviae®t 31 Fej = LETE o]t A}
B N EECRES e B
o A== Aaaatol = S. iniaeQl Ao=
L) S inige= AIAA 02 e B Sl FAAE
oA Ak AAA E4S FUske HeAlelH
(Shoemaker et al., 2001; Agnew and Barnes, 2007),
Felte} WAleh Zm Bl S dorls §
Q5 YA o)tk (Woo et al., 2006; Choi et al., 2009
& 2010). thk, WEaAe] o 7140l A
ZAVE B3| L. garviae, S. iniae, S. parauberis X
Streptococcus sp. 50| WER= Al7]ol] tiek thefet
A9 G} WA o wokEc

Vibrio <5 (538, V. harvey) @] Al sl At
(FAER) R A14=27] Ei/T1E] Il o} F70] A3}
o] ofolE| Sl w HAYSh= 7|sld ] HeAlol
(Austin and Austine, 1999), Vibrio <5 &= V. harveyi=
zjgeio] HAAE F1A NS i Fa
HAA = I A I}t (Won et al., 2006; Choi e al.,
2007 & 2008), 9 Zat s Sa] 89 alee]
T3P Aol V. harveyi©] &2 W&ol &£9kH
AL 48 72 ok A AEd Aot ol
Asl, il A7 AR e S o 9l
o et aglo] Byt oR 44 How T
et

4ctzle] zaet % Tulele] of7fulol
epitheliocystis7} 1% o, =] Zu]Etof|A 7+
o BE o7} Q)c} (Park et al., 2009). Chlamydiales©f]
O)sto] g S}= epitheliocystisol] &Js}o] of7}m| e}
A3k A22E] WA HlThet o] QIRE AL
7FsALS AGSHE T (Draghi er al., 2004 & 2007,
Nowak and Lapatra, 2006; Polkinghorne et al., 2010).
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epitheliocystiso]] 2]t cysto] AL AHo] 2k o
FAES] e, Ao o Ee] SO <)
stol BF3} Amadel] Qe m1A 4 ok

¥ 19470 A|R) 7k P B AT Mas
& tjyre] AlzelA] AT i A712k]
PAL sels] ofgiglon] ZuEet olejo] of
% (5, 22 5ol 5 vlmsIee vl Mas H
o] 4t o}t 4154] ke ofgo] mE Hol 9l3]
T} (data not shown). AYA] U melanin, ceroid,
hemosiderin F= = MAE20] X&) o &2 teht
+ MAs (%=+= melano-macrophage centers, MMCs)+—=
ol F9] v, Ale] 2 xA Wl 7oA =
AN o] SAA FEERA WEES, F5HES,
S gl U el S0 A, v B A=A
2 AR A o 8-S sk lew oA
Ao, 7o) o =5 A LB AN,
/e, | B ALl thgk SR =A 0] TS
AGSHATH (Kranz, 1989; Wada et al., 1991; Wolke,
1992; Park and Huh, 1994; Montero et al., 1999; Wolf
and Wolfe, 2005). 20061 532 72| of2) 4 o]
A AR 2ulEE 719 Alzol= Ate] A
o] HAE BT Y 2EH LR 285t
1Rl H7)5 Asts e 7Fs/de skl
¢} (Choi ef al., 2009). 1222 FEaidS 4971 o1
HolA] A5 Foldl 2ulEeke: o Fo] =719 gt
AR 35 B BEsks AR Aol o3t
ZAoE ofo] thgt A gt TR} fgo] BT Ao
= ek

GAME TR O S ol RS
7H47 ool N AEEILE RSIVE 4] BE.
HE 9 leeld S el gisglon
25°C o dollA] F43] HAt STk A o= U
] 1t} (Jung and Oh, 1999 & 2000; Sohn et al., 2000;
Kim ef al., 2008). E3} iridovirus @] H-Fo]) tfgt 112
7} Qlolok ST S0l t FHERTH: Zjze}
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of gt Aol 2 A o= defA] Qlrt (Jeong
and Jeong, 2008). o] Zu]&Eeko] HA} v A
/d Aol ot Jefr = At (L. garviae
and/or S. iniae)ol| 2]t F3Fo] T AOE TTHE T,
89 BBEl = H|EE]Q (V. harveyi)o] 23t TS
F7t= B A o= Aok Msole|EnHtola A,
HRo|HASEAANES 9 Hiol 7| g4l A At
T o 200793} 2008 A I FFA| o LERgte.
], 5ol wmHlol 2| Aol oJ3t ZulEeke| u)s)
L B5o ufsto] v ske 70l (Choi et l,
2010).
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seabream iridovirus, RSIV), Vibrio sp.2} Vibrio spp.
= Microcotyle sp. 52 =8 A7 ElEQick
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