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Tolerance Limits of Young Kelp Grouper Epinephelus moara
for Enviropmental Stresses.

Tokihiko OKADA*, Hisashi YONESHIMA*, Yoshio MUKAI*,
and Yoshifumi SAWADA*

We examined tolerance limits of young kelp grouper Epinephelus moara for high and
low temperatures, low dissolved oxygen contents and low specific gravities of rearing
seawater. The grouper showed more eurythermal character than other cultured marine

~ fish. The lowest and highest temperature limits inducing death were respectively found at
5.4+0.64 and 36.9%+0.10°C. Moreover, a dissolved oxygen content to induce death and
the time duration of still death in fresh water were 0.47+0.05mg// and 5.3+0.8 hours
respectively. Judging from the results, the grouper may be a more suitable species for
mariculture, as for the tolerance limits, than tiger puffer Takifugu rubripes, red sea
bream Pagrus wmajor, Japanese flounder Paralichthys olivaceus, yellowtail Seriola quinquer-
adiata and Japanese striped knifejaw Oplegnathus fasciatus.

Key words : kelp grouper, stress resistance, water temperature, dissolved oxygen
contents, specific gravity

ARFIREMFRATR S E TIF19884F 12, LEIL VFH L WEERATE L LTEHL W, 72
DATZREB L USMLITRIIL72Y, L L, BEZBWT L 7 = AT OBESARMIN 7 #5H3
Z3INTEBLT, ZNHICETIMADIZLALEAD 6\, FHEGR A L U T oot % fkr
FTAHIIFHBTE L RICRER NV AMEGEEL 7 7 7 9 —D—2TH BY, #I T, RAHFETIZ”
TOEFALE LTOMWEEZM LT 5HNT, &KER, BKE, KAEGFER (DO) B L KK
HEICHT BEEIC W TRE L 72,

MH s L UFx

AR KBIGRE CEMEEIC L > TR L, KBSETHERL T2 ZHAZE» LB LU
Mrzns7n3BLU05 B EF T A7V URTERBIN IS oy 220 FN1 RS2
60mg3 L U85,0001. U% fF ST L 72tk 207 1) — MER20UKRICIUE L7z, 48R #2123 L <
NEER S IoE L 7c e 1 3700 6, #EINEIC & - TALIRKS L 210, 00060 459 2 #5372, H1b1%109
* QIRFERE KNS E (Fisheries Laboratory, Kinki University, Oshima, Kushimoto, Wakayama
649-36, Japan)

— 139 —



VL RKREFER 5% (1996)
HEE L7 B4 E7.58em?d 7 e %, S8(E&IC 3 BT O _EIFC &t BRic gt Lz (Table
1). 2 ToORBRIIFEEBEZMI T+ —F —321Z, 60LKFT 27 VIWI/KEZZHE L TIT- 72,
EKIEERER TIE LRI 1°Co RREE & L, /KIEZBEBER . 4°C 2 5 17305 2 1F ¢

Table 1. Detail of kelp grouper and other fish used for tolerance tests.

Species High Temperature Exp.Low Temperature Exp.Low Dissolved Oxygen Exp.Low Specific gravity Exp.
n Days*' T.L.cm) Days T.L.cm) Days TL.cm) Days T.L.cm)

Epinephelus moara 3 109 7.58+0.42 109 7.88%+0.32 109 7.70x0.66 109 7.66%0.61
Pagrus major*? 3 250 19.2%+1.31 250 19.6%£1.97 250 14.7x0.62 250 14.240.93
Pagrus major*® 2 11.85 13.55

Takifugu rubripes*® 2 12.83 12.2 12.65

Palalichthys olivaceus*® 2 23.65. 21.5 23.4

Palalichthys olivaceus** 4 162 13.3+0.36 170 15.4%+0.21 170 15.7%£0.49 159 13.3%£0.27
Seriola quinquervadiata™® 2 26.5 26.15

Oplegnathus fasciatus*® 2 8.35 9.95

Opblegnathus punctatus*® 2 8.15 9.1

Acanthopagrus schlegeli*® 2

*1 Days after hatching.
*2 Kaida (1988)

*3  Tanada (1980)

*+ Toyooka(1979)
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Fig.1. Tolerance limit of kelp grouper (Epinephelus moara) for high temperature.
Temperatures are also shown at which the first experimental fish laid down and fell dead.
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Fig.2. Tolerance limit of kelp grouper (Epinephelus moara) for low temperature.
Temperatures are also shown at which the first experimental fish laid down and fell dead.
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Ny 2Dk 1 ERELINICEIEL 72, DLEOKERY L 7 ZHEAIEE KD LESL.000A TIET
LT 4180 #8T 2 F TLTEFALEBL I LoRdnl., BEEREOE I X B L7 v sA
Acanthopagrus schlegeli®IZik/kh TFNZF119.0+£3.58 L 74 317 1RIEFT 5. F72, =
FAEITI32.2400.18 X U2.6 0. 284S T 5 2 L% ST % (Table 2). A#KRSB LU
INLDHEN S, 7 ZHEAIIEREMEASEICIIFHTE Zovw ', RS KK EENEZ £
CHBTE S, L EOARFEERS? S, 7 AT FEREMEHTEICHT, KR, DOB & U]
BARKLEZ 12T EBER L RAMMEDOE W EATR SN, AIEERMEE I AMOIKR, ANMEE-

— 142 —



FHE - KE - mdF - 8 . 2 2MADZ b L 2iE

"1 03 paonpa1 [949] A31ABIS O1j109dS IojeM I93JE OIp 10 UMOP AB[ 0] popasu swW} 33 Se paulja(]

' 1°qR], Ul UMOys a1k y33ud] [B10] Pue SUIYdIRY I9NJe SAR(]

2k

T*

21282]Y0s

99 812 ¢ smdvdoypunoy

smppung

86°0 7670 92°G 9'8 8712 ¢ Snyppuso g0

Sniv19sDf

66°0 9¢°G 7’8 8°L¢ ¢ Sy puso g0

vipviLanbuinb

871 96T 92°S 76 80T 8°L¢ ¢ D]0143S

SN0V 0

GE+6761 VO 0FE7 0 Ly L0F8°¢ GG IF9°L 97L8  FEOFLVE 0762 ¥ Sypyou v

SN2V 0

9L°0 €L°0 92°¢ 'y L9 8'L% 9°7v¢ ¢ve 6'8C ¢ SAyyoumPg

Saquiqna

7870 160 92°6 G/ 7’6 8LC G LE v'le 68 ¢ nEnf1ym

£0(Dut

ST'T 61T 927G 76 4 SnASD]

Aolvus

0°0F9°0 0°0+F9°0 ¢°§ ST°0F0°S WOFZL ¥'ST LV OFVIE 9°0+T°TE VST ¢ SHASDT

DADOUL

8°0F€"S VI+CS GO 0FLY0 0" 0F8%°0 €89 79 0F7'G SLT0FE'8 261 0T 0F6°9¢ LT0FP°98 7761 ¢ Snjoydaurdsy
pesp [[eq umop Aeg peap [[eg umop Ae77 11el§  peop [[B] umop Ae7 j1el§  peop [[eg umop Aeq ueI§ U

2% (SINOY) AY1ARIS D109 Mo (7 /8wy usSLxo POAJOSSIPp MO (D)2mieradwo) mo (D)sImjerodure) ySiyg 1459109dg

“saniaeid d1J100ds pue ‘sjusjuod uadLxo POA[OSSIp “seanjeiodie) Jojem 10y Ys IOY10 pue I1adnoid d[oy JO S}WI] OUBIS[O] “7 8jqe]

— 143 —



EARRFFER 5% (1996)

(mg/1) ‘ (motions /min.)
10- : 100
9? o~ DOme 90
8 —8— Motion of operculum ¢ . ¢ | 80
] )
7 , el s * ° 70
GA\ : 60

1 1 *
5; \%“ ¢ ' ? 50
.: 40
33 ¢ + +\}3%\N 30

20

2 * ' \‘f\g\- Iaid down
1 o -~ i 10

O lllll!lllllIlllIllIlll’Illl.llilllll1‘llll|ll¥lllf‘l|liTITIllIlITIIIIIIfIIIIlIt‘rTrO

0 60 120 180 240 300 360 420 480 540 600 660 720 780 840 900 960 1ozo1ofeol1l 1do12£o
i ell dea
Minutes

Fig.3. Tolerance limit of kelp grouper (Epinephelus moara) for low dissolved oxygen.
Dissolbed oxygens are also shown at which the first experimental fish laid down and fell
dead.
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Fig.4. Tolerance limit of kelp grouper (Epinephelus moara) for low specific gravity.
Specific gravities are also shown at which the first experimental fish laid down and fell
dead.
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