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Abstract

For the study of spawning habit of adult, early growth and survival

rate of rockfish (Sebastes schlegeli) according to the kinds of food

regime, indoor rearing experiment was performed from March, 1988 to
June, 1991. The results as follows:

All of 29 adult fishes spawned in the range of water temperature
12.8-18.1°C and intensive spawing activity occured in that of 13-14°C.
In a day spawning activity started at midnight(23:00) and ceased at
near dawn(05:00), Among them 53% of adult fishes spawned aggresively
at the time of 03:00-04:00.

Regression equation between total length(X) of adult fish and
number(Y) of spawned larvae formulated as Y=-475.71+14.216X
(r=0.9805).

Among the five kinds of food regime the best results abtained from
E (mean total length 51.4mm, survival rate 58.6%X) and G(mean total
length 52.7mm, survival rate 72.3X) experimental groups which were
fed by rotifer, Artemia, artificial diet, and eggs of red seabrean.

There were no significant differences of growth rate between
small(1m3) and large(70m3) tank fed by same regime, but survival rate
were higher in large tank than small one.

Regression equation between total length(X) and body weight(Y) of

spawned larvae formulated as Y=2.2334E-04xX?-8221 (r=0,9928).
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uiefzlo] Y=-475.71+14.216X] EIMFEMAE LEhd ST

_11_

i -k AA .



Table 1. Spawning Time and Water Temperature of Female Rockfish in the Indoor
Spawning Tanks

Spawning time

Date ¥.T(C)
Initial Final
May 1, 1988 14.6 01:00 01:40
10 14.5 11:20 11:30*
12 15.0 14:20 14:30*
15 14.8 05:10 05:50
17 15.2 03:00 03:30
23 17.5 23:30 24:00
27 17.7 03:15 03:50
June 1 18.1 06: 40 07:00
Apr. 18, 1989 13.2 02:10 02:43
19 13.2 03:20 03:45
23 14.0 04:10 04:25
25 14.3 05:10 05:35
29 14.6 04:00 04:25
May 11 15.9 03: 00 03:20
16 15.8 03: 00 03:50
Mar. 23, 1990 14.8 04:10 04:30
Apr. 6 13.7 04:20 04:45
11 13.0 05:10 05:50
12 13.7 02:20 02:40
18 13.8 02:10 02:40
27 14.3 03:10 03:30
May 1 15.0 04:10 04:30
Apr. 10, 1991 12.8 03:20 03:50
13 12.9 04:10 04:20
15 12.9 01:00 01:25
17 13.6 04:10 04:40
18 13.9 02:10 02:35
19 13.6 03:20 03:40
25 14.8 04:10 04:50

* All spawned larvae was dead ones,

_12_

PP



rrequency

]

V8]
[ip]

[y
gl

- W)
Ul ®

oa
@

U

a ar
1‘3 i1 10

[

Water Temperature(C)
Spawning frequency of rockfish related to water temperature.

_13_

ammen wmawes o



Frequency

= ey Might tine ANFEFESE

(9%}
i3]
R

o™
@

1
X
I
3

2200 p1:A@ 7400

Fig. 8. Frequency distribution of spawning tise of examined rockfish larvae from May, 1983
to June, 1991.

_14_

svmmem man

e s -



, -

‘pajeay >uel Jalem Buidesd ul paumdojtad jusmisadxs Bujusmeds Jeak jeyy uj x

000 'LZ¥

000 ‘¥1€
000 ‘2.2
000°S12
000 ‘281
000 ‘¥12

000 ‘2.2

209

9°G6§
6 €S
9°8¥
6°'S¥
£€'8Y

828

000 ‘€¥1

000 ‘082

000 ‘022

000 ‘28T
000 ‘8¥2

000 902
000 ‘821

9°¥%S

6 €S

8 6¥

6tV
6°0S

000 '€IT

000 ‘¥S2

000 ‘L€2

000 ‘81
000 ‘201
000 ‘8.
000 ‘€81

0°evy

80§

5] 4
0TV
0°0¥
2°9%

000 ‘8€1
000 ‘¥02
000 ‘952
000 ‘20€

000 ‘8¥1
000 ‘9.1

000 ‘S21
000 ‘82

1°2¥
L'y
G'€S
299

6V
| 214
S'I¥
6°LE

I saunp
L2
X4
Ll
91
ST
¢l
11
01
I Aey
62
Le
S¢
£¢
61
81
LI
Sl
el
At
I
o1
9 ‘ady
€2 "Jen

‘oN

(o@)7°L

“oN

AEEVA.F

“oN

AEEVJ.H

‘ON (mm)71°L

1661

+0661

6861

8861

ajeq

yj8ua] [e10] 01 Bulpdoody aeaJde] paumedS jo Jaquny pue sAeq Butusmeds [euoseag g @[qe]

_15_



p 3501

0 |

" 300!

pd f Y =A475_.71+14.216X
‘; i (r—= O.9805)
L 250!1.

<3

W €00

0 |

+ 1504

0

Z

35 19 42 47 1 55 39 63

Total Length (Cm)
Fig. 9. Relationship between the number of spawned larvae and the total length of
female rockfish spawned.

_16_

3 s «



2. INEKHIAN Y HolRFIJ HEk L L£HFXR

Hol RFIF KE L L£HFXRLS Fig. 10, 116 LJepR vie} Zcl ABREH
A2 B4 2585712 PHEKRS ¥ A B C D E HRES FBHER
#% 20.3om, 19.0mm, 20.1mm, 20.0mm, 20.7omEA 20mm Ll 1] REEL 3t
dov} B RRET 19, 0onE EHY KBS HATh

AHFRS £ AREvIc BEMBIZ T3¢ REXRS 2o A HBRE= BS
25~35H Atojoll 18.0%7} $FEsIAI, B HRBELE B4 10~208 Aolof
65%, C RMES B4 25~358 Alolo] 28.3%, D HBEE B4 5~15H A}
olof 51.6%, E RRMELE H4 25~358 Alolo] 9.0x7} SISl Wil X
& BEAKS BdoU e IMS 06T E RRETS X RERR
o] dojutx| 92 RN EASRBE Yoo o]Folztt EARNE
HolEYe] H B4 408 Lkl HMBKOET 0.7%71 MPHEAE B3]
3 EIEREKo] VERLtA] Qfotet.

BB R U AEFRS Table 3oiA B uig} Uch HE BB FRY
T2 K 5.82nm, ME 0.028u0g8] fFRE 60K SFSIAYW KR & KR
B3 FH2Ek: BE 3 RMEAKRES A HBE 48.7on, 13.0mg, 0.1243,
B AME 41.0om, 9.8mg, 0.1214, C AME 44.5om, 11.9mg, 0.1228, D &
BB 47 8mm, 12.6mg, 0.1240, E RRE 51.4om, 15.2pg, 0.125224 # 3
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AR F ARES] 58 H4 5804 108 A0/ HolmM BERiQ 258
A 30 Atololl && 15%9} 11.7%2] WL WAEBRK] R H4 350 LK
ole 72 MY BRI EolAl ottt ¢ HBREANE FHAE A&k %
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o BFEARE 2o PpERAMAMY ntBIIA 2 AE TS H#BT 6 R
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B LFES Table 324 o] F MME 56.4¥5 20, ¢ RBEL 72.3%
o] $2 AA}E E4ch
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BER MELEE oM RELY ZMIolY FEhel 2 BMILFRASE
BHIE 42 ofe EHEsith onl§ 2 Bl ARMLE HFA
UL HRAAN MBSl HERP T HEC °)8Y Ffols Xy B3}
o] SRS ALY RIKY RBoIA Ff(spawned larva)E HESI= SFjS4
RE ¥ BEhol 2 FRE U MAME FARTE HAY #ER
M7t BESICHEA %,1977).

BRE BRE HE HEASE A8Y Z9 BA #H(1981): BB U
EEARAA LA He HY ARV YOS AUl ciiFo] EEIA
3 s en oy AE £(1991)2 EXMY HEXRO] 48 8%, &
& PI7(1982)2 332t MBI o] PRAAN ML ojn]EF MAY
19884 47 298 14630l EM REWIN W7 WY HEENS] ARE
FAR SBRE WRZEAY SENE EE3IAT BE RBRF7T KRRMBoIA
06:00~ 07:008%of ¥ uvie]7} HESIA D 11:00882} 14:008%0ll= RS FEE
o] dojuEA ojmzta] Fodte] EHMA HELS 402 MABY WREE
o] BRot B|USHA uUeiutth. 22y 19874 38 238 WA R#Esld #
RE MY 7HFelolM 3EARM FRY 2 MREAY BTN 3ESS
REH SIREAANS 2D A2 §F EXNA FRE HESIS Bl %
(1977)2] #Fet 3 —&FHArh

MK ARE(1991)2 HEH& 0CE XM3le FRHEZIRA $o= HA
T MMKE-S 540~580°'CE 112H¢] FIEHCI § Rej u|sto] HAl- %
(1984)= ZMolM FR HEZIA S FEAKI MAAKE 4827ColA 46H]
2t #&stadct. metd BAROAM BRE HE MAY 7 P BRI
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HEZIZ o] MM KRS EB3t W7 WW3LZl MU HE ¥ @A #l
MAZIE Zlo] MAY WEAl PRI AEHAE BRMNSE Ed 5 A
o] BES Bitste ¥H BERARY HolgdBol §oldlq HEXE o
MEAL 4 & Aoz AHc}

1988~19914712] 44 T TUH 29RL] HEBRRE HKSEZ FR H
ERpiet HERS ABY 375 HERNS AEY KR HERKHE 3
A kol 63 WAL oluje KEMEME 12.8~18.1'CHAct. HEo] ¢
ol KERMME 12.0~15.0CollA 2 HES] 89.66%c 3F= = 26
Bl Eppe s HESI: Zo2 Hol o] Rzt 2y &t HE #AKER
oz gEIATL oY BHR: FEAl H(1981)7 FRAHE BME 68 L
oA Fa, ol KBS 11~12CE 84 A4E BYNCEE o w
EA veistAe Ko E 233 o gA UElKrch ol& ZuEEe] B
ol A2 HAE ERE REUE AUUY o EAMKY BAHRAK AN
HolZ Zlo EEY 2oz 4zHrh

RE MM BMolL ERFSC HR3b = BREKFS 2HAYEH X
AxAet ARREA 3 BEVH 24 EEE T3 dol U2 HREE 3
o] ## 5t} (Hazzard and Eddy, 1951: Hoover and Hubbard, 1937: {8
&, 1986). HH $(1970)2 & ZA4E ¥ol &5 ZJHES SAFRAKY
A Bl 23t AMRERMEC B £BY £ Ad3, KH(1974)
= UE BAE Wil MW BROAM Rl 1~1.5@A FRol EBAA
=3

7l §(1986)2 Y2 MMol chsto] MR 30~1,100Lux Rl XH M
BO17~18RM/ B )Y R, BE &R 6280 EM3tA UL & e
o A2 fEHdM ATHEY BARE 37 AFESE A EMo] dojus
REMIZH B4 16~208 P WA MEY ul Aok o] HRAAME AR
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KB TFolA MHEY 1988, 1989, 19914 Moll= 48 10HFE 58 18 Alojd
3 HEe] dojutA|nt 19894 128 # a5 1990F 4A W72 RRKE 13~
I15CE2 # 4EAM MBHEY 23} ARKRCE HEY AL HKsid
19884E 2.t} 39H, 19894 o= 268, 19914Foll: 18H S Fiffol HEAL
7 olol R #(1970)3} FRE(1974)8] #&et A —HHA Y BRK
Bo= SIFY 1988, 1989, 19918 3 WHEo] MFol Wt HF 109
A g A e BRS FB %(1986)0] 16~ 2084 N EFHC UYAXR
t A3 22 BROE Ho|n ol ARAM Hrl ARNY REFREY
o8] fE#ol o REFIIAY Zo EAY Zoz WL

BN #(1977)& 18 fFR HERNS 22850 238 Aol tiFEo] H
Excia stdch o] BEAM BAY 18 FR HERNC REN SITR
#iFoll X 23:00~05:008 Alo]oll 287} HESIAI o] 52 03:00~04:00
By Atolo] 227t o T HESI HERMIA:= 4 Aol7t x|t
yol gl Bl HEol dolutes 22 3 4|7 Hadch

HA A7l o R HERM oistd WA AR(191)E 2R
40Cndwl 100, 00088, 45Cnm) 150,000, 50Cmzj 350,000 #4535t
th. o] BN WEHE BRAY Z2ENX) =& FhR HERKNY)E Y=
-475.71+14. 216X EIMEMMAKE 2o 2K 40cndwf 78,0008, 45cnUuf
143,000/, 50cndul 248,000 2] FME HESIN £ S HERS ¥
gdrt. ol ojule] SWEMM kol Holel SMKHIESY AoldN EEAE
Rez Jzdrcl.

HEBM# F/R 270 i3t £(1991)2 6.2~6.6mn, £ - MW(1991)
5.15~5.55am, Sataki(1984)& 6.0~6.9mnE M1t o] FRAM K
MMEE 5.6mn2 A & - W(1991)2] BAME} BHOUNAT BAME 6. ImmE A
£(1991)2] B/pMol FE3t FrRE wet HEFRY 7|71 W2 2ol
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Bo|a ot o] WK AR(1991)o] AMII 248 FRE IBLE
Tha &R vioige] & BAEI ALY HARY 277 tlE Aol &
HE ez EHEL)

Ho| RFP MERBAM vz wo] AHEEHI e HE Yo RIWRE
1975)0 A RRES] BRERS FH2 K 48.7TmEM UE IMHPL /Y
E, G MRES B/ B, C, D AWE(41.0mm, 44.5om, 47.8mm)ofl Hi3iA
KR F2 BRE 2doU Ho] MRRNU B4 30~358 Alojo] $E
®o] 14x24 W2 FEE Hdch B HREE FH2RE 4m=A 288 &
BE FoAd Ald e mRE 2dom, A RBES} Y] B4 30~358
Atolof] X EFEFER Kol LIttt BARLFRO] 8.0x2 M EMY BHRE B
A RS FRIL mEY] mel Ao Fvle] dgde HolE ##s) Fojo}
=t of RREAN = Artemiag $831A] U3 EASIHE HolE4Yo]
Hoj7t=] rotifer& Ht#314 7] i Eoleln BH ¥ ¢ HRRES H4 59
ol 2ol 40% LS ¥ WAEXRE HAD FRI ol Ho3 R
Bol A KEL Fst EEHOZ kst EEEC] Yol UEeludch ol W
EE#E ol FRY ool W3t sy 2 ArtemiaE N HE #8319
7l 2o BHECH BR £FERS 17524 LR BRI gloe
MELEE M Chlorella sp., rotifer®e] MR E AT WS AWML FRRK
BFol o] &Y 4 o7] Wi MHEREES MW FHH BR, EREEMN
G S0 IE WMEEL AL VChE rotifer glol= 2y Ete] M4
Eo| Echs A B Fgon, ¥ ArtemiaF o] &Y HAP U F&
BRE 71t 4 A& ZAo2 PZso 44 oo Uiy AMMNY FHE}
REdch D HRES BRES FH2 K/ 47.8mEA B, C HRE 41.0mm,
44.5mn HTl w2 REL EAr ol FRAANE 59 WM oA F
ZBirt FAHAT ASHE EASST 80 A2 AEA B3 @

i
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wEBY SEERIT Ol ARRENL Holgdol B FAU] RES
471 A8 ez 47} ety £FXS 1.7%2X 2 RRES A
d EAY BRE Rdoy tlE HREC H3AM BS 1583 48 BE
SIBE Polgo] o|FoActt ol KRE L£MHEM(Chlorella sp.,
rotifer, Artemia)Qlol= MEAEES] THRES 2ol Qo oz W &
618 RMol clolN A ol Hu, FEY BRI} oo dus U7
o] A% & TRAZ + 2t REY Mkl $tHEH BB == FHY
BB EBS] ol &o wel HEFRRS HHAL &+ A& 2o Y]

R BERAKES Sy4Ed 71 del ol &5 e XXNY HolRF
A A F RRES 22 HolRFlo HE XM Bzl £ E ¢ RBEY
HolRFlo] WE HERKRE HRBRTRY THERAM NEY ZH$
48.7mm, 49.4mm, #ES] S 51.8un, 52.7mnE E, G RBEY ®Eo| BRI
sttt 22 HolRFlolA REML Avlo]l E HERKRE XFMU o
o|RFoll A 1n3 SHAM(A RRE), 48, Tono] Hdte] ZASIA T 7003 kK
AKHE(F ARE)olA 49 4mZ BREF3ADT HAE M BNE odAME Ind
PEKH(E RRE) A 51.8mm, 70m3AFAM(C RBWE)NA 52.7mZ ¥
d HolRFlNME ARAMAML KFKol REFSIA Lielntc).

22 HtrolA BR EFES HKSE XX Ho|RFAU A, F HBES
41.3%, 56,4%°l IE ZMIPL EMYU E, C RBMEL= 58.6%, 72.3x2 A
EEY xol& Urehdigicl £ YU HolRFUoIM Kl 275 A, F R
RESE C RBRES NEKNA 41.3%, ABAKHIA 56.4%x5 3, ¥EF
ML B HBREA ME= 58.6% WEE 72.3%x2 4 KEAMAA
o] &7 Ro| EEHA wA uUeiktch

£(1991)2 fFRe Wi ARREE WM RE: NERSS ATXY
ol 3 HolmMol BAY Aoz M on MABWAKS rotiferd] FE
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ol BaRci st RE $(1979)2 WK SIHRE Yallol 7hA(gas) 7}
UElLl ST WM& oL, o] HBolME A B, C D, F RBEJ}
B5 KBEK Vel 42 KRBl U ARRERESL 2dod ¥
T XMIE ST E C RREE A& SWIEB&Ko| Uehta] otrt o=
Zujgete] HEBK FR7 FH2 K 5.82m2 A YU SEETL 2~3f
7t Sol= B3t 2 Z7HA] @8 HolRFlolu BRMEE 2 EHe
Zol REYH 2 RE] 9le Aoz 4Zdr}

HA4(1988)= HEIRO Vitamine A% 2 BEMQ B -carotene K4rol £ &
2= ool YA Afkbitke]l EEY KRV At sPon, WAk AR
(1991)= SOm3KMolAM ZulEe MELEE BE B4 13~278712] g3
& gl LXK 69.5%x8 #MEIATE. o] RBAME UE ZHHS
pEesto] 60HM SEY E. ¢ RBELE #oMY KRS T —KEFo 2y
g MELEE oA 53] g FARABAER RE M #tiko] RE
2 &FR mEol HRE ULE & 4+ Tk £(1991) SEAMEC
ARKHETL £FX] FAY AL EASH R 2% REMWY KEME
£ MR BEYCI stdct. o] HB KRE Rol JHAMME
A8 MM ol 23 S KBol 18 +3C2 2o|§ B FRHAS &
i Elol BERA R3d, ABAMAME SIEHA KEMLEI 1B +1
CARAZA REMLI Ao, £WEH(rotifer, Artemia)§ L ME
E g HENoE MEY & Agich KW MM RERRS
A8 & 4 94d BYE MEAHANE B4 408 LB, ADWAHAME
358 L#EM AXBANI 5B 3= €8 KEMANC] TEAdD RS AHE
ol Zol $IAY RASNKIT KM Uulcizsix] kMste BEMo] o] HHolg
dol UH o]Fo] ALl BAY Aoz FHHUTLL

EHEE FH2R/S 5 82mo|1 MES 0.028ng0] AW 2 60BN SF
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stigol FHERES Somm, WES 14.20g HRsI o, FlM 2R
of u}pE& ME(Y) 2] BH{RE Y=2.2334E-04xX2-82212] jeppimK o e &
B T-test ®R Sxk#olM HEEZ Twe A Fskor. o] HR F£R=
2ot zylE3 KB MEEES HsiM Lt rotifertt Artemiac) HIAHIN-S
Zolu EGHEKE 2] #Y & sl fEkel HRellor st SEIKME
Rrhe ARAHMZE wrsigich. = M HFatEFAA 2y E4RHE
Hol WMmAIZ| 7kl & A Folvh AT WIS #tifste o) Ry g
i) Hol R FolA FTEY BReIY Yol P BPES WEIZTE
RE 7hxla gl $2 KR AFEXS 2309 Aos BHEU.

P ] EE®EEA dsted EA B1(1982)2 80ton AKIKH o)A
5,500 /ton2] {FHE YEsILE wie 39%e) AHEKE 2, 7,200R
/ton oM 31.3%2) AHFXS 2o KEES EAFsIu) LK A
Lhebytctz shgich. o] BiRoAM = HEHEE L dold 2ok W 2,1008
/tonZ FEEH AAUAHL F, G HBEAHY FEF  56.4%, 72.3%24 o ¥
< AHXE 2o 53 3o der KEKHAM] £HEXRS gol7] HY
WE IAFERED Kile) =7 W MR, #E T HRsh ¢ glojop 4

Aoz BHHC
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v. 33 **

Z 3| @8, Sebastes schlegeli(HILGENDORF) Mol FRHE Ho| X7
3 RE W £HFRE KUY 915t 19884 38 FE 19914 64 Alojoll B
NEFRBY #HRE oS3 Ao

HRWAR S HEc) BH BAE 257 298, HEKEBRLS 12.8~18.1
‘C wmmeon My HE(66x)0] dold KBS 13~14CHrh

3R HERNS B&iE 238kolA 058F xlojgd o o|F 03~04BF Al
olo] M2 53%7} HE3ICT

B 2EX)d o F/R HEBK(Y)S] HREE Y=-475.71+14. 216X
(r=0.9805)2 4 EFEMRCE FiRsdct

57}2] Hol%kFIo| A rotifer, Artemia, BEASK, UEZTMIPL HBY E,
C RBWE7 FH2E 51.4om, 52.7om & FXE 58.6%, 72.3%x2 $2 KRE
Borch

Ze Yol RFIE SHAM(In3) 2} AFAKM(70n3)ol M2 K& N £HR
HER(A F: E G) dAdE Bkxlole BESA U2 £FXRAM=
AEAHM(F. G)olA #4%& 15.1%2} 13.7%2 o ¥ A Jepulch

R SFEHM 608 $¢ FHEALY 28 (X)) & BE(Y)S Wk
Y=2.2334E-04xX2-8221(r=0,9928) 0 2 A BMHEMRLE FiRE Adct
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X BRE BITHA ool ASFE E71x #NA WL ol7ix] oo
A BE BB EREA RLoE g=eo o @Xel TRIZA o
< RS WEsle R BUE vl= FHolFal FTHE HKB/Y. FHS
R BER BB BEE P BT %Y, FEE H8Y. W
HE &4 RM=3yct
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