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I1l. The Age and Growth of Takifugu rubripes (Temminck et Schlegel)

M AsAYUKI KOTANI, YOSHIAKI YAMAGUCHI, HIROSHI Ito
and SeicHi MAaTsul

Fisheries Laboratory, Faculty of Agriculture,
Kyushu University 46-04, Fukuoka

N7 7 7 Takifugu rubripes (Temminck et
Schlegel) ¥, HATHILEERELE (Z8) B & OFE
(B8R 2 S EEVLE 2 TORFH L HRBOWREIZ, K
BEITIRY 2 o4 2 by 7, §i8E1E, BE, 58
TOHAYE, BE, 88, T BeamLTnT,
BN HROARNPELIFE D B R & 38 2 g
W, B, HAREAENL oA ns (SERH,
1986), ZDHEBIZ DLW TIERIHZ AN,

AE TR FEREE RN L, FHET & KERT
707, 7UBEE, —BICERCEIARIT 05
b33 2, BEESED Thawizy, EREKREIC
DLTREREEIZL L OVWLHESTTORTE ST,
LOWSHEHE L O TUThA T E 2 (B5H,1980
Wi, 1981). 2Dz, EXELMIT22HIE
BEOEARERLZRHOMBRESLBETH D, AR
TiE, HEBICAEET 2mEE7 70O B, va v
4 77 Takifugn vermicularis (Temminck et
Schlegel) 20w THANIHIZHB SRR A LD S
h, INERVWEEEEHE>»IC L BHS,
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1986), KIRTH + 7 7 7 O TOBEH =B TER
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AT 1981 £ 4 A~1984 £ 3 B KL BREZHL
BRSO/ N ERMC £ 5 RIEY 127 Bk, 1985
F£6A~ ARERE STt CEBEINAEE
HWO—ETH P81 L 2 WEY 60 (BA D3t 187 @
wERWz, 2TOBESHOS b, fEE, HIREF,
FREF, BOE, EEEEE, BFERE, TER
BLUEHED SEENTFHEEL L TENTH A
M @ 2 e, THRESICL > TH MR D
DT, INSIKDVLTHMICRML, RLBEYREE
DORHITEE D 12,

A, ERERE (SHEMHEL EREED)
TEREZIHIL, £EMEOBREIC L 2 HHEOHRI£1T
Drtk, WEEBREL-AKE 5~10 FHEE®BL, B
BE AT B L 1~2% KOH 12 16~24 BERTZ L 72,
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FOHBTIKREL, TUHY vy NTHRELZHO
ZEIESI A A II R S k3 kit LicEE s v,

BT, MEE 2O AT EREME R A
7, BEOBESL - scale ZREIEHICHIERICE L
D, ZHEFy Uso8i— (1/10 mm #B4L) THEE L 7.
SRALDER LB & TEBHE OB THERE -
L.
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FEHE

avtd 7S THBS RN ERIEEL LTRY
BHTH (IS, 1986), BIZk 2V ERE
LTABIIBL T 2TOBES+RICERBE S
WEt L7z, £ L7, 8HEEOPECHOEIRIEHE
ThHOHEDOTINSOT R ELRBE 2 EH T
ZIrEll FOKER, EHEIRVEYTH O
7, FRENOBBRERLUT IR,

AEE (ceratohyal) iFfiR VWEREEL TED, L
5 (epihyal) W& L, #E THE (hypohyal)
2, ®BIFO FEBILEEE (interhyal) %7~ L Tt
H (symplectic) I8 T 5, AHHFO I OFRE %t
T 2 LN IZELITRE R L 28R S b,
ZOBEOPR.L EHEUIENIERTH S, FIRES
(preopercle) P.LETHNIH O XEBEEZLTE
b, FOBEAOERCELAKE LcHREET. L
ML, EROEEENRSOOREEZ L, FLEL
MLz LR P EE,
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BiZED SN LM, REETHS, Lrl, FHEEF
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ZARRTZEONECFELARER L -8 EE T,
LSRRI THLL SR O B <, ERAL D TLECIERR T
H 2 HIEEREROI AT E

B0 (coracoid) &, BHE (scapula) #/rL T
BTHE (actinost) 12, X S ICHIEERESRICDeniD, Z
bbb L IC DB A R T 5B T, 8 (cleith-
rum) 2 L T 5, FO—FzFELHERCEEZ A
PHERSDH S, B THEOHIRERL TV 5 7208
U5 <, TLERA B GO D FLHTROEEL,

HEE%TEE (basioccipital) (35EE & BB 2 BT
287, B#FE (parasphenoid) & & & ICHEBEED
BEZXBRT 2, TS - OB HEERIZ A
rRBThHY, ZONHEICEIBRRE.LHRO®BNEE L,
FOHLEIZ—SICERL, FLEROF, L,
NS OBERBICERBHETOEMIC TS L E

TRDVNZ 4,

RIS (urostyle) i, BREDOREBIICAIET
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L, EROPLHERDH G, e, ZOFEHRETS
EFQBIIICL FERROHMEBD (AN H Y, HER
BB 2 8 R0 S h, FrRoFh b 2020
EREIBRICERS B\, HERIET & MR ER AT
RN E L,

TE® (hypural) 3=AF% L1 1 RO B CTEIE
WEOHRERICERT S, IA2HET 5 LR
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O TR AR TIEROLEE 2 R MEMSDH 5,
BRI FLER R D By o,
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RIEFLEEL R T ELOBRIZIZEHETH D
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EBEAE, REREE, ERERE, TEE B
B OB BT, ERPE L LTERTA S
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Table 1. Comparison of the bones on the clearness of marks and center, and the practicality.

Bones Clearness of marks Clearness of center Largeness Ease of removal
Vertebrae +t + H ¢
Basioccipital + + + +
Opercle + + + +r
Preopercle — - + +
Coracoid — + + +
Ceratohyal =+ + + +
Urostyle + + H +
Hypural x + + +

BEBASE SN2 LEND S, £ 2 TH 66 Bk,
121 fEROER#H W T2RE% Limm), 8 7 KO
FEZEA Rmm) & L THEBEBOBEFEEZ A% &, Fig.3
W LTz &5 Wil & bR O sWIERERY D
A D, KOERERASE SN,

M D L = 57.05R+12.65 (r = 0.994)

| A ML =55.17R+17.45 (» = 0.993)
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Fig.1. Showing the 7th vertebra and
measured parts of a centrum. a, lateral
view of the outer surface ; b, frontal view ;
¢, lateral view of the longitudinal; R,
centrum radius; 7, and r;, the first and
second ring radii.
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L7z, %8, nZELroB IEREFTORETH
3, FOFE, #KT 10 B~2 BRC» I TRIEE
T5H 4 BUAICEAET LI EICE D SEOERE
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Fig. 2. Relationship between the ring radius and the centrum radius (specimens caught from

April to June).
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Fig.3. Relationship between the total
length and the centrum radius of the 7th
vertebra.
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Fig. 4. Walford’s growth transformation

of the total length. L, total length; i,
number of the rings.

1 EED s BROBLEAC TREORVEREE Y
T2 TEDLLOORFBENHZ (=4, 1958).
FFT7IEBWTY, RIROY 274 77 LR
CEHEHESR L ENRERBE kD, X TS
BTRMESEEL TEREECCARTBETHS 2
EWREE R,
ABORRCB I 2REICOWLT, BEE (1962) i
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Summary

The present report deals with the age character, age determination and growth of the
puffer, Takifugu rubripes (Temminck et Schlegel) caught in the middle and west Seto Inland

Sea.

1) The most suitable age character for age determination of this species was the 7th
vertebral centrum among the basioccipital, opercle, preopercle, coracoid, ceratohyal, uro-

style, hypural and vertebrae.

2) The relationship between the year (¢) after the birth and the total length (L mm) after

t year was estimated as follows :

for males,
and for females,

Lt — 6390 (1 —e 0 167(£+1 207))
Lf — 7046 (17 efo.lsl(ﬁl 198))

3) By the monthly change of the margina growth rate of the vertebra centrum, it was
estimated that the annual mark was formed from March.



