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A report on the 2012 mass summer mortalities of black rockfish,
Sebastes schlegeli in the Southeast Sea, Korea
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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.
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Lushchak and Bagnyukova, 2006; Bagnyukova et al.,
2007; Shin et al., 2010).
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Table 1. Number of sampling rockfish, Sebastes schlegeli by waters

Tongyeong
Waters Geoje Namhae Total
Sanyang Yokji Hansan
Sampling fishes 107 30 12 8 37 194
e (0)* ®) ©) (1) ®) (49)

* Figures in parenthesis: number of sampling farm.

Table 2. Temperature, pH, dissolved oxygen (DO) and salinity by the waters

Waters Date Depth T;rgf ’ pH (m]z{/OL) Salinity

) Surface 26.74 8.03 787 3311
Toz;’;‘izng 2012.08.14 12:00 M 26.73 8.02 7.38 33.13
10M 26.50 8.01 732 33.20

Surface 26.82 7.99 7.51 33.55

Tia;ys::ng 2012.08.14 15:30 5M 26.69 7.97 7.69 33.56
10M 2427 7.95 621 33.92

Surface 27.29 7.88 7.68 3341

Tiizyya;ig 2012.08.17 14:00 M 26.07 7.82 7.73 33.40
10M 24.07 7.75 6.89 33.70

Surface 27.06 7.93 7.21 33.11

ét‘;e 201121'33'16 M 25.97 7.90 721 33.15
M 25.09 7.87 6.46 33.29

. Surface 27.09 8.00 7.10 33.07
NIZIIBE;G 201125'2%20 M 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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lymphocystis7} ZFR1%=| QI Alet-2- 65 w2l A&
HQl=d), ANt (S. iniae and/or L. garviae)©)] 53
uld], Vibrio <0| 21 uld]|, deromonas 4:0] 1 0],
Pseudomonas <30] 1 k2]l A H=H 1L, o] 5 11
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ZpAsHA e H, 3uke 7t L. garviae@t &35t HE
S| SIct 3t V. harveyi= T} 89 S7HA] ZAKRGE
Ago| H[ste] 89 Slseol] ARE AlEOfA] TR
AEE UL 714852 33 vpeolA AEE =,
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glo] Witk

vibrio spp.

Aeromonas p. 3
Pseudomonas sp. i
Chiamydliales
caligus sp.
Clavella sp.

ned
Tricodina sp.

Streptococcus iniae
Lactococcus garviae

g
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Bacterial Dis. (44.3%) Parasitic Dis. (22.2%)

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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e e e 2 A8gLo] 15~1
§C2 42 23°C ooz Sepia Holzst 23]
Aafeley, 25C oo AlsalEl A7 lso] A
HojA| = HhH ARAAH]S: (oxygen consumption rate)->
2713k} (Oh ef al., 2007; Z=AMTFEH, 2007).

of oM A2 ARt AEF AR ABSh=T|
SIAKS} G4 (superoxide dismutase, SOD)Q} catalase 2]
SP4S 27107 Bk ohet HelEe 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 Al He/gAks] 7]
s AlEEE 9 3x, SAeS 2 AE ASHY
soll Holdh= TAS g dlehe FAA 22 93
W7t oV LE S7=m, vitellogenin 4] Bl 2]
= Thill oA Fol&] HARA A5t wkEtt
T 549t} (Cho ef al, 2006). EaF 228-0] FA}
Wiz o}R ] SR, HET 4 wET 4
9 2= HgF2] M3} (Davis ef al., 1990; Chang
et al., 2001)9} AB2)7]52 W50 FFe m|xIct
(Barton and Iwama, 1991; Bowden, 2008; Choi et al.,
2009). 12]aL =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] golf Fe Aol ARt =
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Aol &Jsto] FHA} 7S E S Alw whETh
getujofe] A9, Akg 2tE Hlolu A
A&t (8. iniae)ol] THEE A Ag}elo] A|5hE)=
Aoz d#HA 3t} (Ndong, 2007).
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=a0| ¥ vehed, 49 e At g2
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sebastis &) 1 A1} H3lg-0] 3} (Kim ef al.,
1998)= Q17-7}e} Bto] = Ao s ek,
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(Shoemaker et al., 2001; Agnew and Barnes, 2007),
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Q3 YA o)tk (Woo et al., 2006; Choi et al., 2009
& 2010). ok, HssiHA o gt 7129 Ay
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2Al} 4771 WAy Aow waw.
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HAA = I A It (Won et al., 2006; Choi et al.,
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l94ufe]e] ZmjEe Z Tojele] ofjuloA
epitheliocystis7} 1% o, =] Zu]Etof|A 7+
A B o7} Qlet (Park ef al., 2009). Chlamydialesof]
ofsto] W 5h= epitheliocystisof] 2Jsko] of7ju| 2}
A Azo] w7 el o]z elat AL
7RsAS AE5IIT) (Draghi et al., 2004 & 2007,
Nowak and Lapatra, 2006; Polkinghorne et al., 2010).



epitheliocystiso]| 2]t cysto] HAIL- Aol G2} &
FAL) 48, AL} Hoze] S <)
stol BF3} Amadel] Qe m1A 4 ok

¥ 19470 A|R) 7k P B AT Mas
& oo AlzelA] BATGIOL i A712ke]
HIHE BRlsh] ofeision], 2l oleld) of
% (5, 22 5ol S vlmsIee vl Mas H
o] 4k o} 415}4] ke ofgo] mE Fol 9l9)
T} (data not shown). AYA] U melanin, ceroid,
hemosiderin F= = MAaE20] X&) o &2 Leht
+ MAs (%=+= melano-macrophage centers, MMCs)+—=
o F2] v, Ale] 2 XA Wl 7oA TEE=
AN o] SAA FRERA WEEs, F5HES,
S gl Ui R S0 A, v B A=A
AR A 5O 8RS sk lor oA
o, 7o) o =5 A LB AN, I
e, A B ALl thgt SHRk=A S| 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| of41 3 o]
A ARl 2ulEEr A7)9] Al=el= FRto] A
o] AAE oA YU 2Ef LR 285t
1Rl H7)5 Asts e 7Fs/de skl
¢} (Choi ef al., 2009). 12j2 &2 FE3idS 4971 o1
HolA] ARs Foldl 2ulEeke o}Fo] =719 digt
AR 35 B BEsks AR Aol o3t
Ao = ofo] thgt gt TR} tfgo] BT Ao
& aekEch

PR oA PR R QI RS
7HA7N o FHA AEEHATE RSIVE A &+
s W 2uEEA s el ElE e
25°C ol dollA] F43] HAt SVl ZloR U
] It} (Jung and Oh, 1999 & 2000; Sohn et al., 2000;
Kim ef al., 2008). 3} iridovirus @] H-Fo] tfgt 112
7} Qlojok AR EEolu ke 2ulEe
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of tigt o] w2 A oa defA it (Jeong
and Jeong, 2008). o] Zu]&Eeko] HAP} Ho]gA
/3 Aol gt etk AVt (L. garviae
and/or S. iniae)ol| 2]t F3Fo] T AR TTHEH,
8L BBEl= BB Q (V. harveyi)o] 23t RS
72 2 Ao gt Fgogmato|g A,
Hlol YA ET TS Y Hlo|g A gA1% TA
% 5= 200793} 2008 Aol = FFA| ol LrERE S
o, Zgole|wHlo| 2 Aol oJ5t XulEeke] 13|
£ w5roll Hlsto] o9 w2 S0l (Choi ef al.,
2010).
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