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Abstract

The analysis of composition variation of the yield through the
composition of shell height and to analyse the period of recruitment
to the stock for recruitment to the stock for catch, by the growth of
smaller ones as the reserve stock and to use as the basic data for the
resonable utiiization, the result of top shell’growth that obtained
through the investigation on the monthly composition of the shell hei-

ght and the tagging release was as follows,

1. The ratio of monthly catch of top shell was showed the hei-

ghest in November,

2. The top shell resources of Cheju Do rapidly decreased during
1981 to 1985 because of the overfishing ( 2,929 ~ 3,649 M/T, annually
) in 1989, as the annual yield. But, the yield of 1992 reached to 999
M/T with an upward tendency through the autonomous effort such as the
extension of closed season, the upward arrangement of the size of shell
height for catch and the abolition of diver license.

3. The mean shell height of spat group that was inferenced to
be hatched in 1990 grew within 2.94%0.33cm in April 1992, 4.00X0.47
cm in September 1992, and 6.19+0.5%m in September 1993.

4, The period for recruitment into the stock for catch hatched
out in 1990 is inferenced to take about the 3 ~ 4years after the em-
bryo stage.

5. On the growth by the classified length the top shell to be
released with tagging grew up during 201 days, the group of 4cm grew to
the shell height of 1.82%*0,46cm and the body weight of 37.9%11, 06g,



while the group of 5cm reached at the shell height of 1.60%0,32cm and
the body weight of 39.1%*8. 91g.
6. Recapture rates were mean 7,7% after 20ldays.
7. The relationship between shell height ( mm ) and body weight
( g ) can be shown by the following equation
¥ = 2.2579 x 107%>%®
8. Applied to the Bertalanffy’'s growth equation for length and
weight, the shell height( mm ) or body weight ( g ) and the age ( t )
relationships were represented by the following equation,
L, = 110,0 ( 1-g032t-0.18) y

Wt - 278 5 ( l_e-0.323(t-0.748) )2.9838

therefore, the shell height ( Body weight ) of a full year to six ye-
ars was calculated as 8.6mm ( 0.1g ),21.8mm ( 2.3g),39.8mm ( 14.1g ).
53.8mm ( 34.5g ), 64.6mm ( 59.6g ), 72.9mm ( 85.6g )respectively.



I. 8 &

MY BE 2ol BA FBEREI Lzt BES 1983%F 3,649
M/T 712 &Rl oLt 19855 FEl: El S} REMTE BKRS= &
EES W3] Mol 198940l = 440M/To] ALt

olof ule}l 4z} WES] AEM FE FAN Y WR 2222 W
o] BHEE A BB PR ER 1 mERLE BE kA &
XS Poidt BHS FEEY KR 199050 EolME= —F HkARBoIAM BE
o] wWeke wiel FELI R Bilo] VA3 Bmdl:s F WO
BFES OHE @l slch

au EEY] BE @ A%l ual MR Rl BR7H Rt
SBEEY WA Bhol sl oA HiE E EES € ERVL EolA BAM
HolE felvielolA REIE # FE REE ( TAC ) HEES MBI &
By BREE} FA LmE 7)ol gk 2y 191F FE = RE
BN HRAKE glol BE £ERS HEBS RE SR Rrvte

LSRR FES EX B85S BRI oldl FEMNA RE F

AS H&E ¥ + = Rffolch

BHBE Aojoll AR BAFEE E F (11979 )2 4Lcle] BHEES
2% Br%, MBS( 1983 )o] BEMEE Lzte] mRFol AE PR, F( 1983 )
o] WMEE Acto] £ Hiio] B ERBEN BIR F.%F (1984 )2 &
BEM Aete] R BAR Bl AW WE, F.M (1985 ) o HHE
E Al MEMS 1Y K AE, ES (1986 )o] Azto] MEM&EE
3 Xmey BRI, M 5( 1987 )9 A MEES] HE} RWE o4 & (1
989 o] BM Wicel REBHE HHSol d2, BXY Ffo: KRRF (
1978 )o] 2 =ate] WEEE 1 XSl Aoy, BE HAFAEES T
slo Wi WHQ HRAVI ZEIUA BE HEFNCE MAHE KR #8B
o} BMEMARKS node HMEE FAYL L2t R Y WEE = KiFol

t}.



w2ty & HRE RAREL € BE 22e] RR U RS MK
BOoT A BSS SoHsted, R SEN HA HRe] K@= Hux|
A BE ERAE 3 EREME RSt S L2fe] KRl & & BR
& festaz} gl



O. #8 9 HE&

& Bl E& AES Y 4o £EES BE £E B ( AK
KEESE. 1993 ) & FAsIAC)

42 W& @K FES 19914 118 YE 19934 9A 712 dE@MET
BRE EAR®R (Fig. 1) oM 88 W& 548 BHAs BHNY V%
o] #¥HFE2 2ol 2 BERIA M 23] AA TR L2018 BBl B
B MR REES KK BRMEF K B R RE} RS NEF
o2 mA BREE 23517 ¢85t 199248 47 FE 19934 98 73] K
B2~ 120 74X HRNHOE BHSIHA 18ES SCUBA diving REE WIfT
st ch

R R R NEFL2 MATES 2317 213t BEHER
& Bhattacharya {22 SN SKE KRSl ¥R Al RS oW
st

¥H QKR RBoME EREME T Lzl KRR RE NRKF
o2 MASE o, RE 2Nz 4EMN B HREES MHst7] ¢sld
19934 28 260 #|® 2.1 ~ 12.1cm ( 4.4 ~ 301.4g )] 42| #& 3,757 @
f8oll i3 ERBOHE KMt

BB B HES & BR ot ;R EES BE ¥ &R celluloid
diskoll tape writer® FEE FLAZ #, HRHEE 2212 AR ¢ Wool 3
Moz Fol B 31, A BE ERME B FHE Lol cisld B&
o} E5E NEY % B BmMsltdct
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1. &2 Bk B

MMMl L2 MBES 1977400 A 19804 71A& 2,145 ~ 2,715
M/T2] Kkiio]d oLt 19814 YEI& Ffilko] fMsto] 198350l 3, 649M/T
°o% BE £EEoINUL, I # Azl HWPsty] MhESte] 1989F = RE K
Mol 440M/To] Fdkolgith 199040 S0l BAS R HAd =&
B 7T B 2 BRE AAF0 HEM BB Rk KRS BRI KE
#®F mEe] b BEoT BES BN &EKEE Jshlx oy, L2t Bl
&o] RPstd 1986 ~ 1987 EE o 4k Ao HED A& HiFolTh (
Table 1 ).

Table 1. Yearly changes of catch( M/T) of top shell in Cheju Do
from 1977 to 1992

Year 1977 1978 1979 1980 1981 1982 1983 1984

Catch 2,558 2,715 2,708 2,145 2,929 3,368 3,649 3,308

Year 1985 1986 1987 1988 1989 1990 1991 1992

Catch 3,163 1,400 849 548 440 605 304 999
TAC - - - - - - 960 1,200

o EAHE TRERA 42 BE 4EN FE FEL 9%
o #EI # FBFEME ( TAC : Total Allowable Catch )& 19913} 19924F
of &% 960M/T,1,200M/T o]gie dl, A 4ete] MBES 904M/T, 99M/T
2 #Eke] ¥ 83 ~ 94% KMo|gich



kol @M Moty wArERY 19865F HE| 19924 71A] 7 A%
Eolo] sEdh Agte] BB BAALS R S Kol M=ol WMHI7L
patEsl= 1150 mlikol 1,277WTE A 22.27%8 A3l F£4 718 w2 W
% HEold, 128 978W/T, 108 796M/TEX Wl ¥ &4 17.02% 1
3.86%% LIE}tCH

a2 10861 128 7Hx] 3EARM BEES 3, 05IM/TSE &M R
Mo 53 1%7) WK wWoll M B2 UAch A 170lA 58 713 5
BE Eoto] mmES 2,256M/ T2 A £0 WMk 39.27% KMo 2Ltz
of #iE W TRH 3 MA 5 #£h, BEsl= FTHEY #FES 2 A
L Ao Uehyrh B3] 199242 ZA-¢+ 40 REEo] 99MTHoU T
P01 10 ~ 128 712 3EHM] Bl LR T 64.8%712] I3t o
ol ME Kol &KEFSIT A= £zhe] Wigol B RRS Rt REC|
Ha gt Zoz gt ( Table 2 ).

Table 2. Monthly changes of catch of top shell in Cheju Do from

1985 to 1992

Propor- Yearly catch ( M/T )
Month tion

Total 1986 1987 1988 1989 1990 1991 1992
Jan. 5.52 317 121 48 27 33 43 42 3
Feb. 8.96 515 167 60 53 34 64 31 106
Mar, 9.42 541 131 105 47 36 59 46 117
Apr, 7.66 440 117 77 37 22 58 48 81
May 7.71 443 102 60 30 16 4 180 51
June 3.19 183 49 78 27 11 - 18 -
July 0.89 51 33 - 6 - 1 11 -
Aug. 0.59 34 33 - - - H - -
Sep. 2.92 168 57 111 - - - - -
Oct. 13.86 796 294 115 188 3 - - 196
Nov, 22.23 1,277 154 106 64 197 212 291 253
Dec. 17.02 978 140 89 69 88 163 237 192

Total 100.0 5,745 1,400 849 548 440 605 904 999




2. REERS Y HE B U KR #B

wEMT BEA EX R BR BHES REsY] $iste] 19914
11HolA 199348 98 7Hx A 1E% & 243Ee] ZAAA 7,217/@ 10| iyt |
B AR BES KK KBRS Fig 28 Zrh

1991$’llﬁ°ﬂf‘1 199248 38 7}Al= B 8 ~ 8.5cmollA E modeZ}
9l MWul oz} MM AWHS 7cn PLEOEAN HiE L2Vt &k &
st oo}, & S5M@Aol MBI 19924 3F o @RY L2 WMEE 6 ~
6.5cmol A} E modeZ o] Fil glo], BMEMMRS mode: # 2 ~ 2.3co T3}
3 gch

7 # 19924 3H0lM 58 7lxlE BB 6 ~ 7cm £Vt X modeE
ol= 3, KM ik HIRIQ 6A0lA 9F 7 ~ 8cn B REEHAUIL, E o
groupe 19924l #iH7l 1ER R BRHEo2AM 108 ¥E £ RE
#3to] w4 Addrt

ERAS] BEIEIolA F&7IA] AEARK HE NEF] REARS LK
s} 199248 107 ol 19934E 1 0] 19914F 11 oll A 19924F 2A 7] 2] AR
of Hatod |E 7cm LA LSl WA HEBol BASIA Rt ol dl, ole
MRS BEY Rl ¥EoT HeEsich whehAd 1993%F 38 H#e BE
7em B EO] EE A7 A AR A i AL B ohlzt K
o] pam Halo] 25t Bl WY BE 7om LAl Aehs F3] R W
Bt olch

19934F 9A o) EolM 7cufk KA L2l &2t HifE 10A0A 5A 714
REE 7] oo EBOE 33 e $Fol o3, 19924 4o YEhd
|E 2.5 ~ 3.5co AV RES 2 —F mRol F2 AR RE B
&ol T fo] UAA 6en BN FE modeE o] F3 U= ZoF HeEHCL

P BAEEC HAS KR RE HEFOE WA BHTES S
517] 9|3t #R groupdl FFE MBS = 19924 1070 HBRE7] BIFY
|E 2 ~ 3cn BERE 19935 98 BE 3 ~ 4RO E BRI K¥of o
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Do massgo] Hx Btz o}, 199248 47 W& 2.3 ~ 3.7cn ( FH
BE 2.94co ) RS 9AE Fi5 BE 4.0cn WIRE KRSIAIL 19934
5Holl= 5.62cm, 98 16H0lE Fi WHE 6.19cnE FRIIHAM HRol $2
—3 Bl B MNERoE MAYE ZoE #EHdch

ol9} & #RAS WEI MEMMR node BT ¥ HEMFTS W
3 of Fig 20 Vel 19925 47 B@E MBS R groupd 199045 B
EBoT HFE & 4 9rh welA o] group B4R ¥ 40 Bl BB
L 19934 11 B0l FHME 6.96cnu7tA] BEo| HEH2EA o] group
th ROl £ —i EME= 19934 108 ( 19934 Wi £8fF )T Bl MANR
BHos mAH ZoE HEESCL

3w 199248 10 ol HBE3I7] #efET #ER group 19924 4A0 H
H # A group? mode BT W HMY o 19914 BEFOITA] 19924
108 ofl WA 2.45cm AIES FKE slgom 19934 6 3.12cm, 9A 3.63cm
Hitk=E RESHAC
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Fig. 2. Monthly frequency distribution of the shell height

top shell at the Buphwan area from 1Y91 November to
1993 september,
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Table 3. Analysis of the class group obtained by
Bhattacharya’'s method of the spawned gr-
oup in 1990 and 1991

Spawned group

Appearance
1990 1991
date
Mean shell Mean shell
+SD +SD
height(cm) height(cm)
Apr. 21,1992 2.94 0.33 - -
May 18, ~ 3.25 0.43 - -
June 26, " 3.50 0.34 - -
July 21, 7 3.74 0.42 - -
Aug. 20, " 3.88 0.30 - -
Sep. 17, " 4.00 0. 47 - -
Oct. 1, 7 4. 21 0.57 2.45 0.38
Nov. 19, ” 4. 31 0.34 2.53 0.39
Dec. 17, 7 4.72 0.61 2.70 0.30
Jan, 27,1993 4.76 0.61 2.75 0.61
Feb. 26, "~ 5.13 0.42 2.88 0.42
Mar, 23, 5.38 0.34 2.94 0.34
Apr. 26, 7 5.47 0.37 2.99 0.38
May 24, 7 5.62 0.65 2.99 0.46
June 24, 7 5.88 0.35 3.12 0.38
Aug. 3, 7 6.09 0.46 3.27 0.33
Aug. 24, 6.11 0.66 3.61 0.34
Sep. 16, 6.19 0.59 3.63 0.32
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3. ERB] KR #EB

19934 28 26H0) FIS|E 6.75+1.68cm, I35 WE 86.77£56. 558
gl aa}l 3,757/ ( Table 4 ) S H&KO T EREWME WW3IAL, B
% # 6 Eo] AXAN BHEES KA KRE Table 52 ch

19934 98 158 71| 2018 B¢ # 288fEME7} BHEol BHES
7.7% kHso]ol oL}, Table 6o Ltehd nlel Zo] A 549 Wkt 2RRIY
W Y + ERY Lote) MRS ERBK % 2380 BB/ 1993
£ 48 21HE & 71381 + SR 22 0ErEA 12.6%8 AR
Qx, ByEol @Yol whel Hxl utolA 57 24HolE 10.9%% 3, 201 A0l
Azlsl 98 15H00E 7.2%2 4 Wke REy + ERY Lo XS F
g 8.5%E x}z|sta At

BRY 40 BERIS Urol B Fig. 32 Zol Btk 4colk £
al ( 35 WE 4.69cm )] BB KKS 47 218 4.96cnm, 57 24HS5. 15cm,
78 5 5.75cm, 88 20H 5.78cm, 98 15H0lE 6.51cn® FRESISATT

Scofk 22t ( F¥ BE 5.45cm )= 48 218 5.6lcm, 5A 248 5.9
Sco, 78 5H 6.18cm, 87 208 6.74cm 22|32 9H 15H 7.05cn= RESIS
t}.

3wl 2EE&e) A9LE Fig. 33 Zo] 4k 42t ( T 2EE 24
56g )= 1993%F 48 21H 30.0g, 58 24H 34.2 g 77 5B 45.8s 87 20H
48.0g, 98 158 62.5g2% FESIAR, Scoik 4zt (F35 2EE 36.74g )
L 48 218 39.4g, 5A 24H 49.5 g, 7H 5H 68.6g, 87 20H 68.7g, 9A
158 75.9g2.8 mEstach

mjatd 201 ol BT kel L2k BE 1.82cn, 2HEE 37. 948,
Scoff Aghs WA 1.60cn, 2EE 39.16g% RRES EJch

23 6enfk A2 ( FHRE 6.24cn )] WEE Bt # 230
Az}ste 48 21H0] 6.33cm, 58 248 6.57co@ 3 20180 At 77 27H
of 7.30cn® RESIAR, 2EES @A HHMel olof 55.0g 63.9g, 103.3g
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o g Mindlo] it & 151 A=) 19934 7R 27H] B|E 1.06cn, 2 HK
50.1g2] RESIG L, BES RES B Bk 4S5 wE w3 2EEY

/e SR d5-S &t

Table 4. Composition of the shell length and body weight used

the tagging top shell

Class No’s Shell height ( cm ) Body weight ( g )

group of

( cm ) sample Mean +SD Mean +SD
2 2 2.30 0.20 4.5 0.50
3 1 3.80 - - -
4 314 4.69 0.21 24.56 4.16
5 1,502 5.45 0.27 36.74 6.22
6 436 6.24 0.25 53.17 10,12
7 311 7.55 0.28 92.56 10,22
8 711 8. 46 0.27 125.71 13.86
9 382 9.33 0.27 159. 08 17.16
10 78 10.39 0.25 226.32 40.23
11 17 11.21 0.25 286.99 45.60
12 3 12.07 0.02 283.03 85.64
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Fig. 3. Increment of shell height by class group of

top shell from release to recapture.
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Table 6. Recapture rate at the experimental fishing ground by

five diving woman

Recapture Total number No. of Recapture rate
date (1993) recapture

Apr, 21 713 90 12.6

May 24 ’ 467 51 10.9

Jul. 5 589 14 2.4

Jul, 27 497 51 10.3

Aug., 20 506 36 7.1

Sep. 15 636 46 7.2

3t B 42l MEMARS Tl BH H AL B RE 24
Lol 2f@ group ( A group : 4 ~ 6cm, B group @ 7cm Bt )2 HHXS
Ll Bs it # 2380] BRI 19934 48 21Hel= A groupe| XX B
23 B group® —3F BHE 2l oL, 5180] #BY 5A 24H0l= B group
Aol BHEA] 3L A groupRt FBHE T
E3F A groupo] BEF mode:= 5.25cmoll e}, Fig., 70 Liehd
vle} o] gRZol 2|3} mode:= HAl HfoE BEE S 1993F 78 S5HA:
o] group?] #.» mode?} 6.5cuZ}A] BEIEISZ T, 98 158 B Bs .0 o-
ode?} ¥ 7cm R} ( Fig. 4 ).
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10t N=90
Of -
May 24
101 n= s ]
O 1 A ITI_ ] A A A
July 5
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0 A e 1 R n ! I | l _] n ' '}
Sep.15 "‘
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0 2 a 6 8 10 12
Shell height(cm)
Fig. 4. Monthly frequency distribution of the shell of

recapture top shell,
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4. Lzte] mRA #EE

FEEMET EBA RBolA 19914 11HolA 19934 98 712 W&
42 BEe modeE AHE S EESI Zb moded] FIBEE plotdlAct ( Fig.
5 ). {8 1 groupell plotH & S HRAKEWRA LHN KEGEY BES
ol 19884 78 228 AL #HI # R AR Ty @Eolc}

utet E#HE A FEREF ool FHME 517 215to, EEA K
ch3t |l FR RRS oliel e FEMRE EREMRRNCE Yepidct

1 group : SH = 0.2833D + 28.18 ( ALEES] KE )
2 group : SH = 0.0036D + 13.80 ( ME#MkolA HEEY : LT A— )
3 group : SH = 0.0661D + 23.23

0.0033D + 49.10
0.0018D + 61.10
0.0025D + 67.50
7 group @ SH = 0.0013D + 80. 30

n

4 group @ SH

It

5 group @ SH
6 group : SH

( {8, D= #8 AN )
a3, 88 189 7 EWHE FERE

il

Kol 23] kstsict

1) B&e mK

% FpF THREE AASIH 2 3E& L 3 Lo WERE Va-
Iford?] EXM=E Ueligd e ( Fig.6 ), 2 WMERL ch2} 2t
Lo .1 222,95+ 07736 Ly ( r =0.979 ).oovvvinennnnenn.. (1)
EXMolY ERNA BARE ( Lo )2 101.4mmo] 2l o0, RRHEK
(k) =0.25670]qc}, E¥log (L -Lo)=(logL + kty) - ktoj
A ¥ to T -1.0547°] At
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ulebd, Bl VR Bertalanffy2] KRR HABAYD BRe oS3
e A& e ( Fig.7 ),
L= 101.4 (1 - e 88 0 - L0 )y (2)
& FWIl BEE W 18l 68 7tA= &% 8. 6on, 21.8mm, 39.8
me, 53.8mm, 64.6mm, 72, 9mmo] T},

2) BE m&

e WEo MWES M 4,065/EM tisied BE Sun MW Z B
% EMS Tol & KM T8 HES 73lo mEe REMS HEE U
Elviz ( Fig.8 ), 2 BARRS ch3 ch
W= 2.2579 x 1073 (3)
BABRE (Vo ) & ol BHIE BARE ( Lo )ZAE ( 3)X
of fRAsto] 31t walA Bertalanffye] WEo] A KRR ch32}
Zon,
B,z 229.0 (1 - (1 - ®%0 (- LOMT ) I8 (4)
% EWRY BES W 1EolA 6] 7R &4 0.1g,2.3g, 14.1g, 34.
58, 59.6g, 85.6go]%iC}.
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Shell height(mm)
Fig. 5 . Diagram showing mean of each mode se-

perated to distribution of shell hei-
ght and relationship.
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Table 7. Comparision of shell height ( mm )estimated by various

authors
Age This study Chung Uno Akihiko
1 8.6 32.3 25.2 15.1
2 21.8 54.3 50.7 38.0
3 39.9 69.4 78.1 66.1
4 53.8 79.7 103.9 83.5
5 64.6 86.7 - 92.2

Table 8. Growth of shell height( mm ) of young top shell artificially
spawned at Bukcheju fisheries hatchery from January 21,1991
to March 25,1992

Date of
spawning Jan.22 Feb.21 Mar, 20 Apr. 20 May21 Jun, 21

Jul, 22 2.6~5.83.3~7.03.8~8.04.2~ 10.04.5~12.5 4.9~14.4
1988 (3.6) (4.3) (5.0) (6.1) (7.0) (8.0)

Date of
spawning Oct.19 Nov, 20 Dec. 20 Jan, 17 Feb.19 Mar. 25

Jul. 4 1.0~4,2 1.4~6.8 1.7~6.9 2.0~9.7 1.4~10.4 3.0~11.3
1991 (1.7)  (2.8) (3.4) (3.9) (4.3) (4.7)
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V. % =

BREREL AV RESI] Bl HEBOT MASE FEKRMe
RE2 L2 RES FASHE RERY r@olAM 29 olysz)l ®¥e] @8 %
Tl M= F3] EEslcl s1zich ol2y #RQ) RRE ZAS- ¥ BEHE
o= Holo] & U K, BAWE, 4£M KK Rk KBS z RE
o] MEol: o2 H@ES & £ 2oy, dxt Bl NEBHOoS MAY HE
S BRPCZ FHAA ol BLEEHS B A2 4 U3, wER] B
PROEA Fi Fipol Binsle] BN OZ T HFIY WME EBo| T}
Tl B3t Qct ( Graham, 1935 ).

BHEE 4ete] REE MBS 19804FER Sk E% U BRE N
BROZ 198950l 440M/TS] BfE 4 EEL RQ 4, 19904E0) 605M/TE EHHE
BT BRI L2t BEES 19914 904M/T, 1992\ 999M/T7} B ict.

1990%F ol A 19914F 0= 149.4%2] B |/MNE R oL}, 1991404
19925 oll= ¥ 109%2] BNk Bol: AMOT Holx 3 9o}, HE B
#ol Zfol ol 4zle] FBE 1991 25M/Tol| A 19924F 45M/TE Wl
®o] BMES 180%2A HHE 2882 BE BmIKo| Hstod A Uelyic)

ER WMNE Lot RBES ZRHOT B FE RAEKS THESIS B
% K#o|gloy}, ol HNA K EE T} WA FTHOZ BN /iR
MHOE 23| FEREE HETKko| Ba=o] AR 7] wjBolatxn AR
1=

ER BB B ANAE RS T3l HE BHAL SHT vl
o] 19914 1176 19924 38 7x]: B|E 8 ~ 8.5cmoll A F modeE o]
T3 REYe] BET AHS 7on L] HME L2 Sk 452 U
S 19924 38 FEE REH] BEI Dol U= RS RET BE]
HEOoS #E ¥ 4 ool weby ke g melo] 25t 7on Llke
At Bl o 4 ol Q= 19924 3 ~ 5 Bl RES NE FWEEO|
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ARLE 3 ~ 57 RMko] BMA3Ct: AAXY EREM KRAME UE]
o ouie} ol BRERBOM BF 7em LB BEE Azhe Ao FHEA YU
HE ER Y o 4z BE £ WMol Y3 HEL F3 2cia oA
zlct.

FHS (1962 )of o3 A2t 4@ NE 2 BV RBSlo B £ &
Mol Eol7ht £2 6 ~ 7cml 42te] FREo| Hkny @ESIL B £ES
ol won, 3ol lolA M HES 80 9] ik stgn, M (1986 )
o] Azt Effo] o] EHAEES Y R Wl 25t ®BE 6 ~ 7
A7t £RR AL oiF2e SRo] TR Rl AR, EI MHLEES ¢
B RAZA 2 RV Ik B2 ER Y o A=y R Hhol 23}
o Bl HR BRS BE 6cn 712 G431 RESIA = 22 BE 2
RS 74 €Zoletn gAAC}

ub2bd 19924 4o B 1990%F BER + REol $2 FHlE-
19934F 107 FE Zoi7] siAlel &7 ¥@sts AEEY HE AHES LB
3l o] groupd 19944 MZFof ER ¥ 4 UES FEY # 19944 71&
B YElREIUctE BWE EE U FAY O B&ZEMolzla #EHch
A= o] groupo] 19944 Mol EIIEE HES HEMNOE FAZCH
o] groupollAdl B4R #R = 19974 HKFoll 6em ko] 42tE WESHA
oz MARES] FEN 8BRS HHEY & Aotz AR

19904 BAFZ 19915 BENS MRS 19904 BAERO] 19924 9
A #¥8 BE 4.00co BIEE BRE3IGct 22u) 1991F B4EFS 19934 9
Aol FH®E 3.63cnE RESIGEE ol 19914 B&EF] REo| 1990F B4
Foll u|slo] "HolRFr} o]l EE (1979 )o| MY WRE Lelo] ES o
B RS 6 ~ 108 o3 BN AN x EWNE 7H A 98
) Ho = HEY ulel o] 1990F BAERS EINWE KR F AP
st THol ESSIAL, 19914 BAENS 2= EFN %P BAeY
R o= BE B AololA Uehd R BRE 2 4 ch
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Jy Bl RBolAM MR vl o] MME 2ol ZA s
2 e R =8 BMo] 1990404 19934 7}12] o] Felo] o] Bko)
U BT #A2] Hol&4 RPs: WMol WS @S 3 gl
Bzt

19934F 28 B BME EHY Litke] B REAM 4 ~ 6end
Zhe BREIIHA M# s ou, B WM 5ol Fire] #¥ko] A
dedE BEF3IA 7enfl B2 Ak AY BHEEIA ddrt ol FF
984 )2 EERBuHiol] 23 Azele] BBol A S0 HHM # 3168 T
BRAE lkoll BB BT dris #ES Rol, BEjol 23 RENSN
o] Hpol thsto] Fir3t BAZE7E Alojof 31zlch

¥ FT (1983 )o] ERBMBME F3lol MHEE Aete] gRel &
3t BF%ollA Bertalanffy mFERol #AY 4Lete] RS ¥ 18 Y& 5B
742 HE BES 32.3om, 54, 3um, 69.4mm, 79.7mm, 86.7mmol oV}, @ B
FoAl= W 1A 587IA] 8. 6um, 21.8zm, 39.9mm, 53.8mm, 64.6mmET L}
Elutc} ( Table 7 ).

ol fife] MEAA WEMS] EMAS 1A 1BE stdoL, A H%R
M= FEIEN MRl ¥ EIPKIQ 8A S EMo=F 3t RS ok B4
Aria A AxZ, E3 3 ¥E WA Fi#pe] xlolod BRA oz &
18E 2 2ol 3igxlE ZHoletal Aztcl

ole} & 0mEe] HRS HMERKEWMEN MM KEES KEB
A AL &S 42t RS RS 29 19894 78 22H B#HY L2#Rs
19904 180l 3.6mm, 28 4.3mm, 38 5.0om, 48 6.1om, 22|32 6H ¢ 8. Omn
RIS BESo] ATREY L2 RE ¥ 146 # lcn XS] #RE BR
g3 ¢lglct ( Table 8 ).

Stk aeto] mERol Asloi: EREM, WMEME EREBES AAY
% parameterE WK MN7I ZKEY ¥ olUz} MK nivl HHEEE, 2o
£H52] zojoM & MRTS MHN] Holof ¥ 2oz WHCL
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WA
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BEARS T8 REYe] ER Bt oY BREREI E B &
2te] pRol TE Rl HEFOE mMA BHTS SHcled, BHE 48BN
FIA AR £ BHE FIASILA, A BE HRFAZ { FRRME X
Kot 22 BRe thd3 2

1. 4z2te] MRS 1170] 22.2%5 A3l F & 7MY £ REBHLRS
B4t

2. BN APEE-S 19814 He] 19854 Alole] MM ( 2,929 ~ 3,64
IM/T YEAt% 198950l = 440M/TL T BBSHA WA st oL, BRiExE #
o] R 21k BEe Lrm #H¥E 3 BkS 83X F BiE5e] B8
e BHOT 19924 o= 99M/TOE Lo ¥R WHHS 2ol

iy,

3. 1990 BAEHCT HES = #R groupd 19924 48 THEWE 2.94
0.33cne] EWEA, o] #R group K-S 9H 4.00+0.47cm, 19934 9
B 6.19%0.59cnE FRESIAC}

4. B4 % REBHEKF( BE 6cn LLE o MAL 535 3 ~ 45| FIEH
tha #EEHch

5. BRBEMY Aete] B & 2018 F¢ @& KRS EE 4R B
2 1.82+0.46cm, 2 E & 37.9%11.06g, Scofk2 WA 1.60+0. 32cn, 2 E
& 39.1+8.91g8] MREE 2t}

6. 2018 &< 4ele] HHES Fiy 7. 7x0]AUct

7. BE2 ( SH ot HEke] MfE 33} Zo] Rx=EATCL

W = 2.2579 x 107'L.2%*®
8. Bertalanffy?] W& ( BE )ol AY WER AAAZ KR

101.4 (1 - o267 (- 10547 ) y
2290 (1 - %67 (t - 10547 ) y2.98
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o2 k7Y 4 dgdoen, ¥ 18l 68 A= &% 8.6mm ( 0.1g )
21.8om ( 2.3g),39.8mm ( 14.1g ), 53.8om ( 34.5g ), 64.6mm ( 59.6g ),
72.9mm ( 85.6g )o]Zcl.
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