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Growth process of grass puffer Takifugu niphobles by otolith analysis

Chifumi Imai!'T and Wakaki Nonaka?

Abstract : Growth process of grass puffer Takifugu niphobles was analysed by sagittal otolith size
measurements. The growth of otolith was monitored using otolith height (OH) . The OH increaaed
rapidly from hatching to 60 days after hatching. The growth rates somewhat varied yearly. The growth
rate decreased later, and growth stopped from December to next April The otolith growed
slowly (0.220mm/214days) and stably with small yearly variation after age one. Otolith did not grow
from December to April. The von Bertalanffy growth model, TL,=31.2 {1-e112¢13)} wag derived. Otolith
daily growth rings were observed by dorso-ventral sections. Winter no growing marks were observed in
otolith sections of age-2 T niphobles. Above mentioned growth of otolith was confirmed by measurements

of otolith daily growth ring widths.
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&

il

b5 7 F B AE Takifugy 137 7 F TetraodontidaelZ B
L, 77 RKFHEDOIREFHIBICIE O/ L, BAERIC
20O N TR B, NIECEEIC7 7E7 bk
FEYVVEEETAY, HARESIIEECARAED
%<, NIUTRIBLD, KEEEEISETNE, —
FT, BEMEOBV NS 77 BB L SR, &
FRAME L TVT, BREEIEETH LY, BEEE
DERBIIELTCOERBHRE LTREETNVIIEETH
59, LaL, UTRARZEH,S b T 7 7 BEAEORK
BICET A BHIETaTidi v,

o7 ZFBAEICIZEBISE N I, SBIIREOATHE
BENLD, FHEBEICZLY, 20720, BEWER
KEERED 77 75 &dR e LhRMABOSEIC LS
BB E TR TWERETH Y, FREs
BEMBENLZEARD RV, by aviA 752
LRI zonT, HBHRBEOERICETERE

EOHREDDH BV, FHETOWBIEICFETH SRR
. ¥ 7 37 Lophius lituronTIZ BT OB % F
WeLemid” oL, SMrREnTns,

N DRBLIIELY T 7 VBORRERIIER
ENFEEIIREL, FITTOLEREOmGELY Y, B/
ThD ¥ 77015 " 05T, T, BNT
DEEEFICIEREREVS L EEZONLOT, EM
BONHE LB ERIEEIEECLLEL 2/, €2
TAHETRINLICRDIERIEESEL LT, Ihi
TRAGNE I L DL RBEAYA X2 EWMBELE L
FHEcEE Lz,

HAOEREIC L 2EHEER, £ 0ABIIBTER
SNTEe —BIELT, HVAETE, LV HTVA{Eopsetta
grigorjewi'® ¥ X F X LY H VA Tanakius kitaharai™® ©
HAICHARZEHGIER EIND, 29 LAFRIZANIIC
RKE(EETHHOT, A XL —EDBBREEL, H
—EROBEHOEY A AERPEAY A AOERIZRN
TWwb, Y48, <79, AXFRRENIELLILET

1 KERFWHEEAESESP (Department of Fisheries Science and Technology, National Fisheries University)
2 KERFEBIKEFMERET (Graduate School of Fisheries Science, National Fisheries University)
T BURI Y #E3K4E (corresponding author) : cimai@fish-uacjp (T759-6595 T RBAMKHAHRI2-7-1 : 2-7-1, Nagata-Honmachi,

Shimonoseki, Yamaguchi 759-6595, Japan)



220 3, B

5o —HT, ¥7E, v, TVBOLIIHETA XD
HICHEAWNIWED L, IO 0ATETIE, FHtHEH
BTXHWHEERIEY,. FST77BAELIZLLIEL
WTNOBTIHFRIFFEFICISL, FEREREILE
W, BROEMZN/NSL, ZoZtid, BAoRE%FFE
AT hE, BRI A XX VERTHETX LTEE
BWRHBZLERL TV 5,

77 7 Takifugu niphoblestd B 7% #i o) PITE 5K I
OBREIZERL T D, HALERIMISmT ™, +5
T7BEETRLNETH S, RFETIE, FAREEICL
DNHBOoNs 7 SOBEARRFHIT A EIZ L Y EAROR
EHEF—ETHALILERL, BEAMEICL ) EREE
PHRTHEI LR L7, HAEHAGEFEZHEL T,
HAREREOLEE LRI L 720

M &

747 TOEK

7% 7 7 OBERZILORTETOKEIIEEE)OFO
BB W TERE Lz AE)INE T BT HAR THARE~
WAT BT, WO 5 H450mDFTIZ R K S 1.5m
DEBPTNENEN DD, 77 7IIZOBECINEPD
B MRAIBOM RIS 45 Lize BHINGAOP T
BHHEEHIMICH Y, b TO0F450m Likics S5
1mOGEHDOBEEH Y, IV T TOFHIIIFTTH
o THJITIXSRADOHHEEITAEIN & D 4L
2011~20134E D 5 ~7 HRFTEL LT 1AM E2iRE
L7z

S IR EDMMENRETZREIH6mO/NSL2EY
SHIEDFEA VAT TCERDICE D RE Lz, 20T
Bicky, RAAMOBBETERPImI Y 7 7ERET
BT ENTE, 2011466 A 520134128 £ ¢, AR
ExfTo/S, 7% 7 ZHHBICHE L V2012
ArH4AFEETRIETL, VLA, BoNERI
BRI L 7o
HHEEEARIEE L TE&E TLE0len¥E A F THE L
72o A (BFEA) IR S06~16me /&, FEARFHEM
BT CHEBEHH LT B L. H2%0KEELT MY
7AW 1 BBE L CEBICNE LR SRk L
TH» 56 1 HU ERABWTEZE L BRE L72KEKT CTRE
L7 Y% —LOHOKPIZBW R/ 70X —% &
EHIT, BERBEREMREME 716 APO A (Leicath ) ic

EELLHEMET VY VA A5 DXM 1200C (=2 4t
2) CRHERSEEICLVBE L, ZOEKRISHL

H MBS Y 7 b7 = 7 Image Pro Plus Ver.30 (Media
Cybeneticstt 82) % H\Ww T, F A5 otolith heightt OH

(Figl) #00lmmm% CHIE L7z,

77 7 OERMES ARHrS 6 ATAY Thai
O, WOz 681 HEREL Tz D, Lizdso
T, Wb 5 Z0HEEKT T LR (age-0) DIERIIBE
I DERE 1E~45 (age-l~age4) & L7 2B,
ABBBEREDS SR o /720, RERBEZIERT 5
OFHEROHHEM L7,

NI TEHRRICETAREEDOH L -7 7V BAEICS
WTHREOBBEZZRE SN TRV 7% 7 7 OiE
BT AMAIIITE A LEL, SEERLERIIBNT
DML L B ERICHREIABELEITRD ON b oo
%, MEHEE AL L CBLREN % 1T 720

HAEHREASmOENR

BAROHER HRZEHEEE, OHP7 4 VAT
1 L 7280 x 10 x 10mmDF 12 2 FERAH A o R 5 4
Bg (BFLY UHE) 2EEEAL CE{LSEZ, 2L
CEMRT4LEOER 2 BEABNERSHORMEERIC
%5 &I, ERERICHEZEALCELEY, BER%
BIIEAE L7z OHPY — MG & DEERFITL ALY
o, L L ABEES SESICHEET X 5 0 TFER
Thb. FAxEBLBEEL A VYEV Ay —%
A L CHABNERO MM 2 95 L CE $H03mo E
AWEZTWOHE L. FAYEY D vy — T3S AV E
VEF4RZ (RYAYEY FIEHE) OMBICEED
WY 5 & ) ICTEEMES T i s h, FaiET
TVINA 70 A=F - ZLWERIBETIAT—TIC
BT THh o720, EROOWELHHOES % i
WRAESHIENTED, FAOHHEHG Y PRYF (=
Vh—HE) ZERLTASA FF IR 1T 72,
Ay bRV FEIFIENBEI CLETILRARBTALO
T, AF9AFTSAORM AP OMATLELIZLY, B
AWEZEO BRI DI LN TE D, KB TIIS3C TEY
LHD%ERH L. #10000WESE L #HH L TE S 25901
miZ 7% % E T SWEl L. HIRFEEIC0lmm E L 2
PolOiE, BARETCR BTV, BT
BZERBCIDTH B, #000DHES — » & 412001
umOBELT VI =g A (FHVIF) RNy F—, N4



77 7O EBRE 221

(0.956mm)

1mm
ST

Taking Medial

Right

(0.801mm)

A: Anterior
P:Posterior
D:Dorsal
V:Ventral

-

Fig. 1. Otoliths (sagittae) of T niphobles and measurement lines. OL: Otolith length, OH: Otolith height
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Fig. 2. Total length (TL) compositions of T niphobles.
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Fig. 14. Daily growth rings image of age-2 T. niphobles. Thick arrows show the mark of no growing interval in winter.
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