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BEMT =B BiEd HERde LE¥A/HEE WHo2 19814 5
FH 19824 10 A7tAY BEER ERHEE 2L AR K
A HET BERY #Rv 9$3 2.

1. BREMKY 4.0 ~5.50m HES @WEAAA EM 0.7 ~0.9
me] HEkE 2dx, o e ERMEHKY £RES Ko

2. BRI} 2EEHAN HHABREKERLE S. diversicolor diversico-
lordl A W=0.15048L2%%8 s gipersicolor aquatilis o) A
W=0,14148L39%9 o]z, #E] AKEEAI HEAYHELE S.

diversicolor diversicolor dlA W' =0.0746 SL3'0472, S

. divers -
icolor aquatiliselA W’'=0,0720 SL3-1062 o] ) c}.

3. AR&Y HMENKRLEHs 7ARYH 9AAXNY EHMEEHY 28%
Fpoee g AfelH, Wi R HEAL LHid EEIAs A
o2 #zxEdd.

4. A EHEE 6N- hydrochloric acid 24 B#A2 & #
€ wWEH BEE, von Bertalanffy o] HENA BAAL KHE,
a BREAL
S. diversicolor diversicolor: L= 8.85 (1-e 0-1798(t+0.4824)y

S. diversicolor aquatilis: Lg=7.76 {1-e '0-2095“'*'0-4“2)]

o] 9l o}.
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Felvel \mEd BRIt ANM|2AE waA¥  Haliotis gig-
ontea Gmelin, $TaA ¥ Haliotis discus Reeve, A| R EN L Haliotis
steboldii Reeve, &1 ¥ Haliotis discus hannai Ino, viw] 9 ¥ =}7)
(¥ ) Sulculus diversicolor diversicolor (Reeve), & 3z}
Sulculus diversicolor aquatilis (Reeve )7} 9] t}.

vt @ B2y S, diversicolor diversicolor ¥ WHEMERE A&AA
MUE B FEAFHEN, 2%47 S. diversicolor aquatilis = &
MERE BEX FTHREDERI 4fste (ES % 1967), #H%
19 Aol BRslm glt.

EEIREE Aol M, vl e B2ty S. diversicolor diversicolor
o lel4 £HE(1952), ERBRKEFXERS (1963), BRR =
(1978) 9 #xol Ui, £¥A S. diversicolor aquatilisdl| ¢
oA xv F(1982), KEFEM (1894), 14 % (1953), HMHE (1964 ),
KB (1964 a), ME % (1978) 9 $xol Ut

wte) @ B=2}r] S| diversicolor diversicolor & mRE A A =
faH F(1969b), 8=xr] S. diversicolor aquatilisoldE Xk
B F(1968)o] RE H M1EMY MR AT HRE HEs
i At

wdetd, & PR A+ FMEE L ¥AVEE HEoez 1&E LY
e F3 BRE RHAsa s,



m ##8 2 F &

19814 58 31H%H 19824 108 187 HMHE BM
W =BF BE(Fig. 1)dA #ke SCUBAA s R#Ed o3
A7) 2,146 R (Table 1) & #MEAMMsA HAESA .

BE BE BN HEL vernier caliper & A & WAL
o RMEMS HMoz (Fig.2) 0.0lm HfI7bz HiEsgc.
2%E ¥ WEEL balance (Single pan, Ohaus Dial-O-gram) &
RSt 0.1 gr Bfiztx HlFEsid e, AREEL £ERJIA @A
EES ¥y geoz .

BRBRLEL BERERBPAA #RI) 2EEL Hgsz, ol
1.6 ~ 1.80m, 8 0.50m¢ celluloid disc o] tape writer 2 X
FREAYT EBREE JolEB(mb6~8)08 o8AJY 1~2 K
AfLdl Fod
EWMEEL RAMBE 6 N- hydrochloric acidel 5~ 154/ LK
A7 #, 12N - hydrochloric acid PRAlA gauze &2 %3, B ¥
Mot BEEE L3 BREAI #, EBrtes BHBEsg ).
KBS 19814 5 A4 19824 9 A7 KEERER BHMN
B &EHE FAsig .
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Fig. 1. Map showing the sampling station in Jeju Island,

Fig. 2. Diagram showing the measured length of shell length(SL),

shell height (SH), and ring length(rp ).
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Table 1. Number of specimens in S. diversicolor diversicolor and S.
diversicolor aquatilss

) Total of No.of tagged No,of used No. of
Species Date ] )
specimens abalones in laboratory recaptures
May 31,1981 38 38
Jul. 1 42 42
Jul.28 54 54
Sep. 7 55 55
Oct. 4 85 30 55
S. Nov.14 64 37 27
diversicolor Dec.16 64 35 28 1
diversicolor Jan.13,1982 92 36 52 4
Feb.15 100 30 66 4
Mar.15 87 44 38 5
Apr.16 97 33 63 1
May 15 83 30 47 6
Jul.28 89 79 10
Oct.18 8 8
Total number 958 275 644 39
May 31,1981 49 49
Jul, 1 82 82
Jul.28 62 62
Sep. 7 86 86
Oct. 4 112 48 64
S. Nov.14 78 46 31 1
diversicolor Dec.l6 81 43 35 3
aquatilis Jan,13,1982 98 45 49 4
Feb.15 106 29 68 9
Mar.15 83 35 39 9
Apr.16 134 46 77 11
May 15 105 48 53 4
Jul,28 102 89 13
Oct.18 10 10
Total number 1188 340 784 64




1) BREAK

AAlel BERMEKE Fig. 3, 40 Jebd  ups} o], A HEL
S. diversicolor diversicolor ® 2,66 ~ 7.67om, S. diversicolor
aquatilis ~ 2.68 ~ 7.58cm MEANA AAmst Jon, 45 A
Az 2f8 M ES Mode & uEbm 3ok, B HSY Mode o #B
A4 BEEEE EEY 5 A+t HABS wolx 9o, Modest
FR& Fig. 39 19814 94, 1178, 128, 19824 14, 348
7RAA me wpel ol BEEF F  Mode o9 RIBL 0.7~0.9
m3lg &4 F Sk, & Mode 7t KT JEldgn sd A%
8 as7l 4.0 ~5.50miolo e FEHM 0.7 ~0.9m9 HEE
¥z #EZE + Yo

BamMstd BHE 3.5 ke fEEP MRl T @
MBS REgsld (Fig, 5), BEMHAMT I EH—amERDA
FRREES HEY &HR, S. diversicolor diverstcolor 8¢ S. div-
ersicolor aquatilis 3tz 0.7~ 1.0m8 HES n2gdch. oxn-&

Fig. 39 &R —ZKslzn 9o
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Fig. 3. Monthly shell length composition of S. diversicolor

diversicolor.
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SHELL LENGTH (cm)
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Fig. 5. Length increments of tagged abalones in S, diverstcolor diversicolor

and S. diversicolor aquatilss,

Straight line : S. diversicolor diversicolor
Dotted line : S. diversicolor aquatilis

(O : the date of released

@ ' the date of recapture
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S. diversicolor diversicolor & ®E(SL)3} L2ER W), &KE
(SL) 3t WER (W) HEE AN LEMKE Hgos =]
MEME Miisid, Table 29 o] EMKME 3.08 oz
EBsn Yok oldw EMMAL Fig. 3o ol AN ®
B AKGBE7T d2sdid dold 4+ AL Aoz BRI, B
& 3.5 ~5.50m9 MMl Rl BKEN, 2EFE AEZE ARE
& EMEKRE Jebd Fig, 69145 Table 26149 o] @
"M 3.0& Lo Z®stm 9o,

Fig. 6ol A S, diversicolor diversicolor  KEES EMEK
7bo3.0omn we e JEE e 7 A% H 9 A%krix o
o9, 3.08c} ¥ e JEhis EBHE 10 A%y 128, 2 8%
BOSAZAA 2@Ef9.  #MEY ¥ % JdedE 7 Amedd 9
AEXAAN MM F % (1982) 0] ¥EY S. diversicolor aqua-
tilis o] ESBRH 7ANA 9 A7nAedn ®ES w —Kstn 9
o HHebd, #E OREH 3.0ut ¥ 1058y 12 AARs
EEsz #ESH, 2 A4H 5 AAANY o4 Fe e, AN %
(1969 a) o} BAXYELKEA AJ ZFidAd, 287 713 =g
R —HHE Aoz nFo meol, JEEY HMolaln A2y
4 ez REsloj o} ¥ HHEo| o).

Fig. 6o vehd ulol o], K3 ABREESY ERHERF 3.0

flo

rlo

o 3 &#ivc 9ANH 11 A7 38EY 6 Arzold
dd 305 o mggs 7TA%Y 9 AAAYg 2 Heold,
BE(SL) 38 AREE W)Y BEHER W =allaq @me st

_11_



Fe Bt BEYN RENPE, 3.089 & BHE REHKEH
Aoz 42425 A, AT ARS AEEAS KA #
E EMEHA 7TAYH 9AANE BEY MEKEMOl m, =P
# EEgdl BuSE 10A%H 12 A7AE ®E] mESn 9
o, WERC Mmss ffkstE 2 Bl BES MEol —8F &
k3=, 2 % 3A%E A BEY KRl MESE Aoz  HEY
4+ s, b uek o], AR MEKLEME ENEHMA 7
A%H 9A7AS 28% Hpos ¥ AMY 2@z 42dd.

2EB o8 BEN L2ER ¥ AEENY MHIYREL Fig.7
3 40 ERHBHo: Jdrhdd, 1 BERE Sed 2o,

S. diversicolor diversicolor :

W=0.1504 SL2:93% r=10.9960 N =781

W= 0.0746SL3-%72 r=0.9904 N = 379
S. diversicolor aguatilis :
W=0.1414 SL3.0285 r=0.9959 N =992

W= 0.072 SL3-1062 r=0.9923 N = 465

BE 2m@Me £ @Rd dd4 e (FEKkE 5%)% &
g FR, 2EES AEE 2T HEMEAA FEET ReHEA g

[

it

o

o, Fold M 25 FEtel |xESHAGD.

32
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REGRIEESSION COEFFIC LENT
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T 1781 L1 ] A=, ] | | 1
1981 1982
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Fig. 6. Monthly change of regression coefficient in S, diversicolor

diversicolor,

FANE AN

regression coefficient of relation between shell
length and shell weight
regression coefficient of relation between shell

length and soft body weight
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BODY WEIGHT (gr )

SOFT BODY WEIGHT (gr )
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- S. diversicolor aguatilis

W = 0.1414 53 009°

S, diversicolor diversicolor
- W =0.504 52938

i 1 1 1 1 1 L
- S, diversicol tili !

, iversicolor c;qlz;aszz fs 7 ,l:'A

w'=0.0720 SL* 1?,’,
— . . , ~ AII’£ o

S. diversicolor diversicolor P

7 ’
047, 7,0

w'=0.0746 sL>%%7? '

B 4
I/”b
4
- ’r,’
*
'.“.‘
| 1 s—’.) | 1 | 1
| 2 3 4 5 6 7

SHELL LENGTH (cm)

Relationships between shell length ( SL) and body weight (W)
(top), between shell length(SL) and soft body weight(W’ )

(bottom) from May 1981 to October 1982,

Squares indicate S. diversicolor diversicolor

Triangles indicate S. dJiversicolor aquatiiss
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FIREANA F7TREANY & KK BRES Plate [ =
% ERid ARAAdY B HBL 24 TEEsNded, &
wiedel ozt EEBI RS BRsly dddn, A—BREYAY
£ A%y A =09 EZR/ Udh(Plate I -2). olg g %
Re & KEY £ R /M Jeld Fig. 8,904 ¢ 4
Ao, Mgl =+ YL Ehmt ENEAY BEEYN BRY =
ol 4 XA+ A 2o,

% WEB5 MmMEFHEE Table 3o Jelyon, mMEPHES
Walford Mol Plot 3 ul, Fig, 103 o] —@EMEd o)

Hez A —Hiz Y.
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Lyyr (om)

L om )

Ligl

8k
S. diversicolor diversicolor
7- .
°
6 -
5L
4
Lyy1=1.4574+ 0.8354L,
T Lo = 8.8542
N = 187
2
l_
1 1 1 i 1 1 1 1
8 i . .
S. diversicolor aquatilis
7 -
6
5 p—
4 p—
Lt+1=1.4748+ 0,81 Ly
3 Lo= 7.7621
N=229
2 p—
l -
1
i 1 1 ] I ] ]
° 1 2 3 4 5 6 7 8
Ligp (om)
Fig. 10. Walford’s growth plot, replacing shell lengtk

estimated from rings with mean length,
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4) WRBUEE Be A

ARg Fig. 6l A= ZEIEES @ﬁq 2@ BEY WK Kk
7 BESDG. T OFAZAA KRS EHHA EHEE Ax
o KEBAY EMd A L EBEsEe Aol HERsgd s, Table
39 2~ 4WFY MmMEPHE/L Fig, 39 HBEHEKAA 2@ B
g Mode RISl 0.7 ~ 0.9mo} A9 —FKdle T EMsid,
Afe ®MBERS 2A% 900z, £ 10 e Aow H#
€ 9 o},

HF %F(1980) 2 XE %9 HEH BASHERAA g A+
ERTR %o &9 RHEERAN 9% A4, EHSY 4AHEH E
HWel ol gt Aol MRAELFH RIS slgoes, 5348 H.
discus 8 A$¥E 8~10 ol Jdeldt ®AERA o8 EHsEx
Aoz #HEstia, o Byt EHMtc HAA EHA g £
B 92 ez HEsSL dd. =, SB(1977)E S E
H. discusol 48] M2¥g A/E 71&(10 ~ 1173, EHREHB Z
EWER) A i ®ESR 3l

Bl kst Zo]l, BEBUERS, BT F (1980)°] ®HKkRY Efo=
Elddes Azde WMoz F fMedde HEKkEA B8 (Fig.
11 ) Eoletn AzEd, & #E3 AL BEUBHREH
dE AL, EEfd A4 A A, xe BRHEFAA HRERSFAE B
£d A doz sy FMTE HR7E BRAH.
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Table 39 1®EY FHHKEN A M, S. diversicolor diver-
sicolor 8| 2.64om9t S. diversicolor aquatilis 9] 2.60 mi,6 &
BE ESBHIL 7 AYE 9 BAold A FEREREAL olss 2
A7, 5EANA 7EAMY MEY #KRelzt ol gtc.
T F(1981)2 19804 67 3B%H 7H 16R4A] ATZH 4
A BAE H discus hanmai o] 11 5 29872 FHHE 1.1 om
He, 794 7bgel ENMY 244 #HAY FHR/EL o= 64
22 A4 1.25m2 BERsddn ®ESADG. BN % (1969 b)e
A& KEBAA S.diversicolor diversicolor 7} ¥ # 14Fate] F
BEER 2.43m2 BRI od, RARBAAA KLY ERsSY +
BERE 2.57Tm2 #HEstAc. g, k3B (1964b) 3 K3p %
(1968) &, B& Tl S. diversicolor aquatilis 7} 2K &
Lénte] FI9BERE 2.48mz HERIG R, RRBIBoA 445 &
# REF BRAA BE 2.2~2.79msl 1%7t RAdn  #FE
3t o . ,
g2tA, & HRAA el 1&KES, 7AYH 9 Axloldl B
zfmd Ef7t 2 d% dE dY FEREEMA 2 AE7A,17E
A= 19fEAMS HKE #Rebz #gldd. oAy #EL, *
% (1981) 9 R4+ —HKstn o, AEXS] BN %(1969 b)
R KH(1964b) - K3p %5 (1968)9 Agroe B&ol %4 #
o] A e},

BlEst zho], ESRE # 1.54 el 1&#E] ERsIv Ao

£ &2, Table 39 MEFHHEE R 2 EBte=z I oy



Z  von Bertalanffy o mEzql Lt=LooE1-e”(t't°)_]°il  Fi 4]
.

BRM BKME (Leo) g} ki, walford €£ES Fig. 10614 ksl
A3, tor loge( I;£%=Wm-ktﬂ O ERA A HHslo,
X% von Bertalanffy mMEMHE Fig. 129 o, £@7A =
& Table 49 3},

S. diversicolor diversicolor : Ly = 8.85 { l-e—0‘1798(t+
0.8424) g

S. diversicolor aquatilis : Ly= 7.76 [l_e—0.2096(t+0.4442)]

Table 4+ Table 39 & &K mMEFHES} T —BKch.

Tabic 4. Mean shell length by age groups calculated from growth

equation
( SL ; om)

age 0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5

species

S. diversicolor
1.43 2,65 3.67 4,53 5.24 5,83 6.33 6.73

diversicolor

S. diversicolor
1.39 2.60 3,57 4,37 5,01 5,53 5,95 6.29
aquatilss




SHELL LENGTH (om )

O0—0 : | 4=8.85(]-e-01798(1+0.4824))
O—O : L= 7.76( '_e-0.2096(1+0.4442,)_

1 | 1 1 | 1 |

5 25 35 45 55 65 75

AGE

Fig. 12, Relation between age and shell length of -abalones by
Bertalanffy method.
O— S, diversicolor diversicolor

O—S. diversicolor aguatilis
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V. Summary

2,146 abalones were investigated to determine the age and the
growth of S. diversicolor diversicolor and S. diversicolor aqua-—
tilis, The shell length composition, tag recaptures,and rings on

the shell in the coast of Samyang, Jeju Island were examined

from May 1981 to October 1982.
The results were as follows.

1. These abalones were shown the growth of 0.7~0.90om  per
year in shell length within the range of 4.0~ 4.50m of shell len-
gth composition. This was agreed with the result of tag recaptures
method.

2. Based on the data for the abalone. it was estimated that
the relationship between shell length and body weight could be ex-
pressed by the following equation.

S. diversicolor diversicolor: W = 0.1504 SL 2.9398
S. diversicolor aquatilis : W = 0.14] 4 SL3.9099
The relationship between shell length and soft body weight
could be shown by the following equation.
S. diversicolor diversicolor: W = 0.0746 SL3.0472
S. diversicolor aquatilis: W' = 0.0720 SL3.1062
where W is body weight in gram, W is soft body weight in gram,

and SL is shell length in centimeter,
3. The stationary period of shell growth is estimated to be



spawning time of July to August and winter time around February.
Annual ring is formed also in winter,

4 . The means of radius of each ring group which measured after
desolving the surface of shell with 6N-hydrochloric acid were well
agreed with the results of the growth equation by von Bertalanffy,
The equations are as follows,

S. diversicolor diversicolor: Ly=8.85 [l_e—0,17SB(t+0_48?A)]
S. diversicolor aquatilis . Ly=776(1-e ~0.2096(t+0,4442) §

where Ly is shell length in centimeter at age ¢ year,
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EXPLANATION OF PLATES

Plate I
1. The photograph shows 2 species of abalone.
left: S. diversicolor diversicolor
right : S. diversicolor aquatilis
2. The photograph shows differences of radius of ring on the sh-
ell in identical ring group.
3. The photograph shows the abalones tagged, released, and recapt-

ured after some period.
Plate I1I

1.~17. .The photograph shows the rings on the shell in each ring

group.

ry,: ring appeared in age of » year



PLATE |

a: Mar. 15 ‘82 b: Oct. 4 ‘81
¢: Feb., 15 ‘82 d: Apr. 16 ’82
(Recapture ; Oct. 18 ‘82)



PLATE |
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