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On the Age and the Growth of Japanese Abalone,
Nordotis discus, in the Coast of Chiba Prefecture

Kunizo TaANAKAD AND TANEO TANAKA2

Abstract

The average catch of all species of abalone for the past ten years in Chiba Prefecture is approxi-
mate 759 tons per year, and about half of this total are Nordotis discus (REEVE) known as Kuroawabi
in Japanese.

To study the population dynamics of these abalone, the authors investigated the age and the
growth of this species.

The research was carried out at 4 stations, namely Kawazu and Osawa, Katsuura City ; Kawaguchi,
Chikura Town and Kawashimo, Shirahama Town in Chiba Prefecture.

Collections were made from July 1975 to January 1979.

During this period 925 abalones were collected, 61 in Kawazu, 211 Osawa, 437 Kawaguchi and
216 Kawashimo.

The age ring on the shell is formed between August and November.

Prior to measuring age from the rings it co-incided with a straight line, by W aLForRDs method.

These data were co-incided by the method of Von BERTALANFFY as follows (Fig 5,6);

1;=183. 53(1-e~0-2514(t-0-1975)7  (Kawazu)
[;=163. 93(1-e~0-2340(t+0.0692)3  (OQsawa)
1,=173. 90(1-e~0-2677(t~0-1935)y  (Kawaguchi)
1;=177.52[1-e0-2718(t=0.2230)]  (Kawashimo)

The two method were found to agree for shell length.

The relation between shell length in mm, and body weight in grams of each locality was cal-
culated as follows: (Fig. 7.)

W=7.290x10-5L>12*¢ (Kawazu)
W =4.093 x1075L3 2375 (Osawa)
W=1.6198 x 1074L2- %526 (Kawaguchi)

1) T951 FrEmHKERT 1 T H5939-22  HARHGXKEFRT

(Japan Sea Regional Fisheries Research Laboratory, Suido-cho, Niigata 951, Japan)
2) T294 FIERTEMFRE2492 FIEREKERBRS

(Chiba Pref. Exper. Station, Hiraiso Chikura Town Chiba 294, Japan)
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W =2.2273 x107°L3 %79 (Kawashimo)
Table 1 gives the relationship between shell length, age and body weight.
The Japanese abalone, Nordotis discus (REEVE) found in several location in Japan is compared in
Table 2.

TIERID RO EHEICAE LT L7 VeI 2 v 7V E, =LA TVE, 247703
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WA ar b, GURHRHC I IR 7B AN e Ly, RO RS, T e
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[Het DR IGC B Lb T 5.
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Hadkds.
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A, ARHAE 211 fEA, I rv s 437 4K, JII T 216 186, &i 925 Mk ThbH. h
SR OBRIIEIZ19754E 7 A H19794E 1 1 & TORITH 5.

7 w7 v C AR O SET BRSNS B DO B INEE TS 5 o THER o#
AR LW, Fe, —EEBHNORERCIRE Licoir, 78 7 v EMEASOBOE
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N IO THOBRELE(LT A B, 5
{E_ \§ CHEDZELL LT WHEEEZ DT 57T
B5.

o CCO—EWE Lk, W O HiE o Hm
LiefERY) CRiED e h) & 2T 5 KR
R LIch OT, oGk E o
T o THE DTS A, KFEILS ~10mT

BOSO PENINSULA :
1 Kawazu, KATSuura city

2 Ohsawa, - WEAa—7> 100 maits (1 ha) 235\,

3 Kawaguchi Chikura town N ~ — [2%]

4 Kawasghimo,Shir:ham; - . /%/L %0) /U:Jy\t%ﬂi :/H\:lé LT %ﬂ@ 2{5 Z) Ei—%
30km By, KEWZ b2 am s Th D, UL

BIE 7w7 7 ClEbX PHLOT 7 EDERL T .

Fig.1. Locality of abalone collecting Vil *®
areas. R0 AE R EtT XA W P (R

1967) 1@ Xo7c. BRI SRS B\ TR D
FEAMOATE L, AR 38T 2130 A i Fh Fh oS H &30 A L.

ZDOHEDOR BB EDHICH D DT, & WIER UORERZIHE Lis\ X 515D
BRIk U7cts, 100 W EERZ Bt o WA S T5 & S Tk L.

DX LTHBEEN LT X5 M2 b@lged5 &, BRI TEB OO E L
THLR TS (H2K). OREREOMWSS, &l (1940) 17727 diik, $igh
HHRREER <Y 7 VPCIRE L, 300C A mBLIL3-% & RIS > TG & 151
Lo —2 3 5 Wi w et Lic.

S, AROBIRER (R—1o)/(ta—1a—y) DHANEL (3, 4FK) 25, RENKRIE
WAHEE L, B & MBI X 58 h oy o mfEaii 35— & L.

F2E BMEC X B2 v T 7 EOHE
Fig.2. Age rings in Japanese abalone shown by lamp transparency.
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—7, BBNEOBLITITBEE CHRION 5 R & BB CED
BRI D D, BFERERP CREROBRERFERI ML, <D
CEDNEREMCHD I EERLTWS. HBETIE, RELERIE
LSET, L LTHBRE@MOEE T IIBERE L LTHbhS. &
DOREWE L BREHEOWMEN D, ARREERERD, FHiR
B EBIIBERD B b BEKRIETR O GEEFO Toxnh &L
7z

R HDHETRD bRIcFR E TOHER % WALFORD D5E
ZHico®, BHEERTSC ExHEDR Y 2, KO bR 5 BER R
%% &1 LT, BERTALANFFY DESL LREDK [+ =l (1—ek(t—
] T HTILD, TOERRRLRD LIl Limi (i) T
DOHEE BRI O AL R L.

¥, BREEZOBRIBERRIEY, HMIRRERYThL
ha, b&35¢& W=alb TEREHIIS. 2T, WELKEE
(#)THhy, LILEE (mm) ThH5.

IoTC, REEEROBRILERACH TUIDAIDTHS.
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o
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.

F I FmOBER

Fig.8. Measuring point
of annual rings.

100

Kawazu MAY '76 ~NOV '76 n=61

Kawaguchi APR'75 ~JAN'79 nN=437 Kawashimo

AR FHEETO/r7v7EDQHREE

0 . .
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

JUN'76~JAN'7T9 N=226
. R—rn
O—0O ‘' ~TH=nna
-——- : % of edge growth

Fig. 4. Shell growth of abalone, Nordotis discus (REeve) in Chiba Prefecture.
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LOWEMNEREAC X556 &, EIEOAMNFERCAPBIAE S O AW BRET 4 X%
BENEZ BILD.

Lo L, FHERFOESENFEREITIoMMRE, D S FDRNRIC X % P8 &
A EEZBRIQIRIE PR O W TH H 2 £, & OO KIRZEEA12. 7+0. 54
~24.3+0.85C & il a2 B TR IR A A o IR EIPRIC 5 5 & £ AT, ARIEA DIEEL
8 A B10c b s K LA b EHEEIR S (1R », Zoilinzsery
COPEPMNC H iz DT D & EBRTHEINC X 5L T & o, WS, X D RAm
RIEREE 2 bR, ORI ENE SFR LT L0005, Lo i#so 5 5o}
FHED R Z e WA 72 EWCKIBAL EFEINC T oTlRD E B2 Shd. ChTHRA G
WED 7 e 77 EORETHA 5.

T, FMEAEIM LT INERkDI. SO BARERY HLTWS. Zhick?
&, NEHKIE 8 ~9 H, KRIRMIX7~9 J, JIOHX 8 ~11JJic L aisld lEFK DK
iERD b, ChOEERKIEGFOTE LN EE 2 bhvs.

PLbo> & & T ZER BN LLE Ok T rk, e odvic X2 %o dh %
L DD 8 A2 LI 1 MORERIEMA BB L, Chi FEife AT &nTE
5.
SERP (1943) 137 7 DM LREIICDOWT, T~ 8 JJDKFEMA & 8 ~9 A
B9 ~12J T To % LAk, digsmKiRicER L, BEeEihic s b0s LT
W5, 8~ 9 I OKEMIMOME NI AR O AL ER L,  ORMCRRE ORI b e
WEWSFEHREDRERERSTFAE LTS,

SRS DERIBBINE S KR Th D L LB, 2w T v EQEINHCEN LTS ERE
ha. Tihobbh, 7r7 7 EOERMLC RSO T, Ml GRREE) Kise9~12
ATHD L0 BRERIEGO 5 bR EKROFE <, BPEEINCHS L5 &
Ezbhb.

ARG DI — R, RIUE O X 5 bt T < 8 ~9 AwcBlbh, JIlu,
JITFHIX D X 5 itk Cix 8 ~118 L E TR TV 5.

WALFORD DEZERADH TIL&H

7 w77 EOMERE E UTEKE I SR S h, S SO TR 1 B
nbZ EPMbRhiz. ThHDENEEBARCONTEREFRGAID, HEI3IXDEEHFh
ZHOGHE CORET BRI In HRD, 2K IHNIC, WALFORD DEZENNCH TILD S &
HOERDER D &eh, In & lng OEEHRFII T RDERIEGT 5. Thbo—KkAs
FOBRBRIEATRKDERS Y THS.

A Iny1=0.7777 [n441. 69, l,=187.53 n==69
KR In41=0.7843 [0 +35. 36, l.=163. 93 n=211
JII In4q=0.7651 /n+40. 85, 1,=173.93 n=437

JIF Ing1=0.7620 /n+-42. 25, l,=177.52 n=216
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Table 1. Variation of surface sea water temperature in Katsuura City Chiba Prefecture.
\ KAWAZU
‘ X +s. d*

AUG 1120 1975 22.3C 0.58 22.1C 1.15
21—31 20.6 1.83 20. 3 1.86
1—10 | 22.6 0.93 23.7 1.12
SEP  11—20 22.5 0.58 23.5 0.70
21—31 22.3 0.37 23.9 1.38
1—10 22.1 0.35 24.3 0.85
OCT 11—20 21.1 0.68 22.1 0.81
21—31 20.1 0.64 23.3 0.44
1—10 18.8 0.57 21.2 0.58
NOV  11—20 20.1 1.03 21.0 1.18
21—30 18.2 1.09 19.6 0.71
110 17.6 0.80 18.4 0.48
DEC  11—20 16.8 0.46 17.7 0.08
2131 16.3 0.24 16.9 0. 92
1—10 1976 14.0 0.79 13.1 0.22
JAN  11—20 14.1 1.05 14.4 0.79
2131 14.1 0.57 13.7 0. 62
110 13.8 0.82 14.2 0.71
FEB 1120 14.0 1.29 15.1 0.59
21—29 14.3 1.35 14.5 0.48
110 14.4 0.59 15.3 0.62

MAR  11-20 14.9 0.45 17.0 0
21—31 13.8 0.75 — —
1—10 12.7 0.54 \ 13.4 0.57
APR  11—20 15.9 1.30 ! 15.9 0.85
21 30 | 16.9 0.66 } 17.5 0.56
110 ‘ 18.4 0.28 19.2 0.98
MAY 1120 17.0 1.44 17.8 1.16
21—31 17.0 1.30 ‘ 17.9 114
1—10 19.1 0.67 19.8 0.79
JUN  11—20 17.9 1.05 18.3 0.76
2139 | 17.5 0.84 18.6 0.94
1-10 17.9 0.77 | 19.0 1.89
JUL 1120 18.1 0.61 ! 18.7 1.34
21-31 19.3 0.53 | 21.4 1.05
1—19 19.6 1.06 ‘ 21.8 0.69
AUG 1120 21,1 0.36 \ 21,1 1.30
21—31 21.9 0.41 \ 23.8 1.70
110 22.7 0.41 | 24.1 1.08
SEP  11—20 23.1 0.54 23.2 0.72
21—30 21.5 0.79 23.1 0.92
1—10 21.6 0.53 22. 6 0.76
OCT  11—20 20.6 0.46 21.2 0.96
2131 20.3 0.78 20.7 1.28

*: standard deviation
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200(
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E
E
A
E:
100+
12:18753 lo=163.93
o) < . N .
Kawazu In+120.7777In +41.69 nN:=61 Ohsawa In+120.78431n +35.36 N:211
200{
~
E
E
N
E
100 @
l0=173.90 1o=177.52
o} - (o] -
100 200 100 200
Kawaguchi R In(mm) Kawashimo In(mm)
In+120.7651In+40.85 N=437 In+1=0.76201n+4225 N=2/ 6

5K WALFORD DEEMNIT L D In & lh DGR
Fig.5. Relation between I, and /4, by WALFORD method.

WALFORD DEZEMTRD b fc—k AR b OBRRE .13, £WFHE S X o
HIBRAE VDT 2 — 2 TH B2, IO T, 232 TR 200 mnld_E o Efk o g S
MicZ &b Hoter (Fo2 LpEWE), BETR BESTIOHNK L ESTESRNE LT
WB T L L, BHBIRCELEDER T S IO THREBRE N A Lickd, 4 HZERA %G
L VBRBRIVNME LD LB BRB.

BERTALANFFY DEEXADHTI(EH

FEABFE DOFRIZ DU TiZ RoBERTSON DR FHfH, GOMPERTZ D& Hif{, BERTALANFFY O
BREMRREND D, KEEAHOGEIRS AWbhTws.

RoBeErTsON D13 LocisTic fifig & bbb & DT, GOMPERTZ DL L HICY 7 EA
B 2R DIckt L, BERTALANFFY D Zhid, Bz R L Tw3 o T/MMIEORRIC
BE L EmbTw5h, BEZE EIEL Hv 5T BERTALANFFY @ T H#EE L
7z

WALFORD DEXFNC LD TCEMED 7 v 7 7 EDBRBRE [ BNRDONIDT, Zhdrbd
lo %#3R¥, BERALANFFY ORERZ R D, LRIME LML LIcHEREYE6, 7RIR L.

X, R EEA T E DM, HHLCTPERER Lo TH D, EHETRHALCH
Fi/s BERTALANFFY DESRERD SRDIMETH 5.

EHFEBREOBERIIZNENRD LBV THS.

J”{i lt :187. 53 [1_6*0‘2514(t —0~1975)]
j({R lt :163_ 93 [1_6—0-2430(12 +0-0692)]
)” [m] lt :173. 90 [l_e—0~ 2677(t —0~1935)]
JIIT lt :177' 52[1_6_0'2718(t —0-2237)]
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It = 187.53(1 - € 0.2514 01975)] lt=163.0301 - eouao(t oouz)J
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i 2 3 4 5 6 17 8 9 i 2 3 4 5 6 717 8 9
Kawazu n=61 It Ohsawa n=211 I
dotted line; measured value of average
real line; calculated value
vertical line; deviation of measured
% 6K BERTALANFFY DOHEIZ L B2 TFERTD 7 v 7 7 EDES ) &5%K SL) OBk
Fig.6. Relation between [, and SL of abalone, Nordotio discus (REEVE) in Chiba Prefecture by
BERTALANFFY method.
(mm) [
150p b
100}
<
o
c
__I_)
3
£
»w  50p
-0,2677(t - 0.1935) 0,2718 (t - 0.2237)
It=173.901 -e ] lt=177.52(1 - e I
0 T2 3 4 5 6 7 8 9

i 2 3 4 5 6 7 8

Kawaguchi n=437

It

Kawashimo n=216

8570 BERTALANFFY OGKIZ XS TERTD 7 v 7 7 EDFEA () &%k (SL) OBk
Fig.7. Relation between /; and SL of abalone, Nordotis discus (REEVE) in Chiba Prefecture

by BERTALANFFY method.
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BERTALANFFY DAEAHFERN 5RO IEAFIFHEM & RRELED TR —5T 5.

BORIVOETRNAD, 4RO 7 7 EORELHRD &, TERTIRT v CHEHIRR
EN2emTh D, ZORECETSETCRKREDREKTIE FH4~5ETFEBLT
b EAEbRS.

AEPIEICHE L7 v 7V CEREEAS TRRIKDI0ETH 52, MoOMKITTTI &
ThAH. IhOOMRIPFEMEART I EELE LI Piavicn s, thlEEsstBbhs
BRI RAGRTE & % O I SILERIC X % fi# T & A ERIEREMEIC 0T 785
OFHHENGERALTHS.

RELEEBORMGR
KL A KSR LESRECHA WS DDE»ETFofEE N TRdA (38 8 X).

#B5 (Lnm) EEE (We) ODBRIZ7 » 2 b ) — K W=aLb @B TILD 5,
log W=log a+b log L
CRBZERL, 1%hXELTEIFEIRLIDTHS.
ZThHOBERIIKRD ER D THS.

3 L
. i S
©
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Q
! ©
c
2f I J
1
: '
/
— ’
o ;
N l'
;
= F
o L '
2! ;
1
!
1
/
.
1
!
h
/
/
o, " 3 L !
- 531294 _5 32375 _4.2.9526 / ~
W =7.200xi5L - W=40930xi0L™ | P W-16198xi0L - We2.2273xi0L""°
! 2)ogL (mm) 2 1 2 1 2
Kawazu n=138 Ohsawa n:85 Kawaguchi n:440 Kawashimo n-216

FEH TERTDOZr7vEDRKRESL) LERBW) DR
Fig.8. Relation between SL and BW of abalone, Nordotis discus (REEVE) in Chiba Prefecture.

JIlEE W=7.290x 10—5L3 129, 18.7<L<186.0mm  n=138
KR W=4.0930x 10513237, 72.8<L<163.2mm n= 85
JIlm W=1.6198x 10—4L2 92, 15.7<L=<181.9mm  n=440
JITF W=2.2273x10—5L3 357, 96.1<L=<170.8mm  n=216

72 L, NP DTN AR OB 72 <, 2 DRI D 3 XK OfE 2 HEHE

LCEKERRTS 0 & L.
AR RFH 7 m 2 b ) —ROBREBRERT a EHASRERE D OBRIIE IO LB D

ADHEEZLDOT 5.
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«6? SO LM (1974) b=V T VE, =&h 7V EDER
20 wh LICABRICRRNTW A, L 2>T7 v 2 b ) —ROFH
i . CHTeDTHE, TEBREFIEREH O 2 HE0 ik
w: RETHHELTW5.

[ BEREE a ItEBo 7 v EOEEE L b bh b &

o pb, 04K TR, I, JIE KR T OIET asyE
[ o TOBMAH Y, Th O AR & DBIEN H5 L L bR
s 5.

% SHEDFSLRE
EHSLBRERIORELEROBFA LI LD 4 HIKICE

25 39A,4345.A.,

° FHESNBRE LREREOMBERDLONE2ETHS. th

BIH &Z;Btﬂf DO THE I T 5 ETEEARPIL 4 ~ 8 FEDTZ D

b ORAfR i CER L.
“gaRm?EWﬁ?‘ SHIK D 1 RIS, T~37. 5nnC, & I FRHK Tl
2adbRWE L gErcoRBARLRC, 2 FLEOREINMLK X bR

MR 2em T /e b TR O6FELXTE LTS, LiL, JIE J
ORIV TOEFHMK TIEA ~5FETRERRT HELTE Y KIRD ZHICHN 141358
[N

D 3HXDOFTHEEDFCHIKITIIE, DWTTFTEioT\\5., - DEATIBEELT
THREERELCDOWTLHADOEND., bisAil, SEADJEELERNTOEEXIZ219 9D,
CHITRIRMX D 5 FH 1AL EoERCHYL TS, i, e LT O g Tigks
MEEF L. XHIL, ZEKMO 7 8T 7 EILONT, FRLDES LBEOBRYE 3EC
ALK, SRR INEEEIZZR FRESEED HENEL DTV 5.

BE10emiT 7% F TORMOFEFNCONTHRS &, IWHBRRETIX64, HRETSHE F
HFRETI~ 44, RR4E, o3 ~44F, JIIF3~44, =FREKT4LE HERM
WMT4ELEDTE D, —BRICILEHMX TITEL, SEOHEHHMX TR ZORRICE LT
WA Db, TERTIMMX L ) 1FERS ZoBRICET L Z L1 MbRl. Ei, §
1FEHDOBREILETL8en, ZET20enbich, ZOHEOREIIMEBNT/PHNI W, &

2R TERIZERIFLZe7vEOESHESL) & EEBW) 0%
Table 2. Growth of shell length and body weight by age group of abalones in Chiba

Prefecture. (SL; mm, BW; g)
localities ty ty ‘ ts ’ ty ts ‘ ts ‘ ty tg

SL 34.26 | 68.57 94.81 | 115.44 | 131.46 | 143.93 | 153.62 | 161.16
Kawazu

BW 4.63 40.62 | 112.00 | 204.93 | 311.40 | 413.51 | 507.00 | 588.99

SL 37.52 64.77 86.16 | 102.93 | 116.09 | 126.42 | 134.50 | 140.84
Ohsawa

BW 5.10 30. 03 75.25 | 133.85 | 197.52 | 260.34 | 318.11 | 369.31

SL 33.70 66. 67 91.87 | 111.12 | 125.87 | 137.15 | 145.78 | 152.27
Kawaguchi

BW 5.25 38.30 | 101.40 | 177.81 | 256.95 | 331.01 | 370.32 | 450.79

SL 33.76 67.97 94.05 | 113.91 | 129.06 | 140.58 | 149.44 | 156.07
Kawashimo i

BW 3.02 31.69 94.24 | 179.25 | 272.64 | 363.32 | 446.13 | 516.09
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EIK MEEREDRIrT 7 EDOESTFHE
Table 3. Growth of shell lengths by age group abalones from other prefecture in Japan.

(SL; cm)
prefectures localities 1, 1, 15 1, Is Ig 1; 1g
YAMAGATA Tobishima 1.8 3.2 4.9 6.9 8.6 10.3 11.5 —_—

Yura 1.8 3.6 6.1 8.6 10.6 12.0 13.4 —
MIE Kusaki 2.0 55 8.5 10.5 12.2 13.4 14. 4 —
TOKUSHIMA | Abu 2.2 5.4 8.0 10.1 11.7 13.1 14.2 15.1
CHIBA Kawazu 3.4 6.9 9.5 11.5 13.2 14.4 15.4 16.1
Ohsawa 3.8 6.5 8.6 10.3 11.6 12.6 13.5 14.1
Kawaguchi 3.4 6.7 9.2 11.1 12.6 13.7 14.6 15.2
Kawashimo 3.4 6.8 9.4 11.4 12.9 14.1 14.9 15.6

CAHNTHEREDOEEL, 3.4~3.8en T DX Fh L v LS By, HF2FEHICk &
IR & T-3EEPE D3T3, 1~3. Ten T, FHULIZIE 1 FDECHI ST 5.

m. % 3

TEEAWX DO 7 v 7 7 EDFELS EREBCOWTH UTE 720, ARICIZER I W AR O b
Z& Dk, A (1967) ORBIRC L D2EXOHEEFIA Lic. S oFHPEE, BBEBEWGHE
CEMEC B D DD, FEIL (1940) OFfF D MBI X 5057k L ig Lcsa, &
Hofp LEINIAE B, FEAK LT 0EBFEOLS, ABoitih 3 Elhk bigo g
RONRIEF KA BB, Lo LHBCEFOR LN, RIS o8R0 &
WOFIE AR O T, £ LT, @k b AL &~ T4e K W UEALO SRR 14 25
NETEDL LS ERFEFTE. O LRBLENERTVWAZ AR LT WS,

TV B AE L B &, TERNRED 4BXOLA AR THSThEFROMERED
HOFa LR OTER Y, 7r 7 v EFFEEMET S L&, INEOWSH bHED 15K
PR O Z L 3E ASH 5. L, ThHEDZ LT 7 ENERBEOREICHEIE LYT W
EWTHD T ERFLTER D, sS4 E LT, 4L DIBBNERMO iR 7T D
vz k5.

THEENF AWK D 7 v 7 7 EDELSRBICOVTLS & &, KX E b 3ELLHRBE
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