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Egg development, larval stages and rearing of the puffer,
Lagocephalus lunaris spadiceus (RICHARDSON)

Shiro FujiTa
(Nagasaki Pref. Exper. St., Nagasaki, Japan)
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#3874 Lagocephalus lunaris spadiceus (RICHARDSON) |14 < fEgE 7 &' T, Bit#s
LIEd, WMEREER, TSR, BRAIEHE, $MICr TIEL AL, MFcsbE R BT

HEFEEZELDHR, hbD 3 HiE Fugu Bov 72 gL Ty b B5 LK EZRTH S, &
BIXHREFEORRMLEEME, NEOEMLETHEIN, XL LTI SO EINT
w5,

7 7%} Tetraodontidae fIHDI £ 7213 BFicovTix, T. UNo, 8, M (Ll Fugu
&), W.W. WELSH and C. M. BREDER, [.S.R. MUNRO, C. M. BREDER and E. CLARK (]
k Shoeroides &), F. ConN, H. Ranpow, G. FEigs, H. LOSEL, J. BELLER, W. GEISER,
R. HAss, W. SCHREITMULLER (P} Tetraodon &) 7 ¥ OMENH B P, HNT7H5BINX
Lagocephalus D 7 7 DI EH X IFEAEIZ DV TIFELHEOLM T IR TV, & 1965
F6 H, BEBGHANOHRIGIHTEREOALEREZTV, SEFOEK L 2BBEFELDOT,
IR, YRFOBESICMFCO VW TEELRET 5,

AURIZE D, AL, 7o RBERKERBRS R R ABSE CRHOELET D,

BESNI, A LHRS 3 X NI A

ENE AR OREHNIHE(F OO HBRT A S, NWMEAL S X CHABET L, 6 AT
25 TATAEMERST 7o (), 1965 o B s o B B — REWTIE, iR
DOIREIREE 5 5 ARaa 5 6 AT T TEMS TR0 EEXILNS,

AIERE ATEIEZ 196546 F 22 0 1485 154 & 15 iz, BFRHGEI#SXTH/MAE 5.5
km, 7kZE50~60m, EREMHGE O ES~10 BOFT 1 ATl L EEEOBMZH
Vv, W ETIEERICEL 5 Tiio 72, BOOLEITME 245 mm X 4 230 mm; # 292 mm X i 280
mm T, ZERIITh TN 89.9%, 9% Th -7, BEEHAKIRIF 21.7°C,

FIFMZ RSN H N7 S OBMIE 36 BT, TO—HOHEMIIE L RRLABEITD
%, PERNEHES0 R, M6RBTUL L v 5 LIRS, IHBMORBHIIFEAL TV, &
BEHTHIL6BFR2ETH -7,

RO ARED ST D/ FR T T 5 MEEB IR ERIE IR T, JROREEIZH D DARD
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S1E o SOAE, K ORHELI, STWHEYEN D 5P, HE
MeE S (i mm, g) PEIZ G T, IR INREE TN

; —— VB AT B % &
GHET |2 B W @ 5 weEg O 2P FBEHET S HLRETS
! %5, B3R 1% 0.61~0.70mm, 3Z#50.65 mm

|

s m i om| o % T, P31 7% 0.008~0.09 mm 0> 4 3 D/
P e e I WD B 755 MEKsE (0.35x043 mm) %
4 | 337 | 423 » |15 %,

5 , 224 | 158 5 2 IS IRFELEOHFLEIE Fig. A-H R
6 | 230 | 220 ”: 33 L7228, 7Kl 21.7~245°C©, {5Ks1% 67 8%
S ol o A R FCRAID S fbss bre, REOIF
o | 250 i 219 T BT, FEABPICEE L HEROREI E
10 | 260 | 285 .22 D, WEREKRIBA U TR T B 55t
11 270 1 299 » i 24 7 78 (Fugu &3 X «F Sphoeroides) Bz 35
12 213 292 » 35 VTR OB R ITIRA EALNhY, F7
e Tk o T SR & LEAR DO 5 7 A F R
uopoas 22 N Y YU 4 TOITIE, MEILES LTRAK
15| 20 ). 2 R LI 5 50T, #5770 WEOEEO®R
16| 280 | 301 | - | 31 _e ’ I

17 ‘ 283 ‘ 338 » i 15 B Z LD RO EIDTH S,

18 | 205 | 303 o 9 BAE% S Wi 30 44T Morula fff (Fig. B)

E L, 20BRACEOSBET S, BES
25 B CHRBeas Bibh, Wi 3 Mk x 5h (Fig. E), 28R$RITi, Kupffer Klus X 08
i 8 Mz 45 (Fig. F), #45% 40 BRI ClRERA Blbh, i 19~20 % 4L, IEEAESH
Boons (Fig. G), = oED SliEIESe L TARICR D #iIEAS LT, 0.13~015mm o
%D 3~5 1, 0.05~0.09mm Db D A~15 4, T DD D 10~30 flirfhz 5n s, 55
B I IR SRR e L B U, IR RSB 1« Bl & Ritala, 993 ki BEfas s
by, WEHKITE SR LTAFICRD, %017 mm jigo b o 2~3 @, 0.09 mm Figo

DL~2 Rz LT % (Fig. H), SBERTc R 2 M, skl o orsgsr -7,

SEIT TAN86% T, WEMITRA EBbNhh -7z,

% # F O &
SbiEg s Sl E Tix (Fig. I~P) ATSEEEE Lo o TARBIZE L7258, fiE

Developing eggs and larvae of L. lunaris spadiceus

A) 4hr. 25min, after insemination. B) Morula stage, 5hr. 30 min. C) 14 hr. 00 min. D) Ap-
pearing of embryonal body, 20 hr. 00 min. E) 3 myomer stage, 24 hr. 50 min. F) 8 myomer
stage, Kupffer’s vesicle formed, 27 hr. 40 min. G) 19 myomer stage, oil-globules began to unite,
40 hr. 00 min. H) 21 myomer stage, chromatophores appeared, oil-globules united in three, 55 hr.
00 min. I) Newly hatched larva, 1.91 mm, in total length, J) 1 day old larva, 204 mm. K) 2
day old larva, 22mm. L) 5 day old larva, 24 mm. M) 11 day old larva, 2.7 mm. N) 18 day
old larva, 3.7mm. O) 29 day old larva, 530 mm. P) Juvenile, 6.6 mm, 30 days after being
hatched. Q) Juvenile, 12 mm, collected by larval net. R) young, 28 mm, collected by larval
net.
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fadlin: S 4l £ ©ix (Fig. Q, R) REMEAMEIC X S EREEAR IOV TR L,

SthEgofffa (Fig. ) 1k, £81.91 mm, 4% 048 mm, 5%z E7% 0.78 mm, &% 0.27
mm OMEVFEHEET, % 0.17~0.22 mm ok izt 2 ME7:1% 3/, 0.09 mm WA D 7 ihisk
INV2MAD 5 5, BT 84+13=21 TIIFNZAKDITE crhRICBNT 5, (FAIEEEIEETER
1Y, TORMIMNTHRIEET S, BHEROBERAFSELCHEL, PETHME
T %, ERBEGORGROD 5 IIIBEICD BET 5., HE, WfEm BEci:
iy,

SMEAFRIIA SO EEE BHICER L, o 7 78OS Fao X 5 ickilEhcEr, itk
FEE2<Dd 2+ 2 & RBEICHET LTV AREBIZASRAR, E728EHEL Mo 7 2 Fluc
g LTHVERRD 5,

Sttt 24 oo {70 (Fig. ) 13, £E 1.95~2.04d mm, S#iTHEV-FEEED S IFRIZ
Hh, EF043mm, EE017Tmm 0 Lo 2 {2 d 5, FifiiE 8+13=21 T M ftkD
¢%ibbfﬁﬁﬁhﬁ§,Mﬁ®ﬁﬁﬁﬁbhﬁwrm5oHﬁﬁﬁmgwﬁ&K&pr
LebULFEEL, WA ICIAE D BRI 3V Tt & Iz hEL 54 B&, Sk 100 B
MR E T Z ORIEAFEL 2Y,  TAUXLD 7 yEoFRuc g+ 5% L ERATRT, $x7 57
DRAFRINC 350 5 W IFW A LA S0 OBHAR D 5 OTRAE VS EEZX SN D, IR
Bk X ORIy,

2 fbi% 48 o 7M. (Fig. K) 13, 4££210~220mm T, §p#% 039 mm, 2 EOK M
BHodh, HEBEGERIME L, WiEXrELh w5,

Skt T2 RO FIUIEE 2.21~230 mm T, IR 0.3 mm, KihEk 2MHadH 0, DO
FHiESh & X CIGE OFEREE RO B s,

S 120 BsRg o7 (Fig. L) 13, 522 W#HEEAMN L, £E24mmicE L, FHCHEE
2B TRERIELL TV, BEFEICR V- THEL 5< 5A TV FRIEREILE
I D ERORBIZE LTS, S% BRI S=T M) DIEEZDPTDOD 5L
o3, 120 B o FRIEFS 2 BT L T, )

S 1L Ao (Fig. M) 13, 28 2.30~2.70 mm ¢ REIH 5 X CCHR#H < Bk
ruofgalEsk <FEEL, HREEHCIRERIMET 5. FRIREIRBERCHED,
BhROEFE TR ONTV 5, IHBIZR=Y M) OBEERE S LYDE-TEY, 75
Ave2a) o FOI/U TV IREHBL TV EMADL D 7,

St 18 Hoofffa (Fig. N) 13£E370mm %L (Zhi bk 7Alkdabhnr),
IEREII e, BiE, RECoblLTvw5s, IXEREEOOALV., Rz 14~150
fERAEbN TV 5, FEIRSREE (3R EE A R TV 5,

Ak 29 H4E 530 mm offk (Fig. O) 1%, kg 124, BE 114, Mg 15 &13Hx0
h5h, BECIILETERENECH N LTCVS, BEKRLEE) HEEST TR I
U U, & ITIFHERLECHR & BRI BE LTV %%, W THICIERA ESHL T
Wi,

Sttt 300, £E 6.6 mm offifk (Fig. P) ik, kg 114, BHE 114, Haofg 15%, EiE12
FBH b, BIECERER Ebh, MAMCEZLTVWE30EEZEXLNS, HHICIEE
RERBEY>Hbh Ty, BERATHEE, O WS TE S X OKRINCHEZL TV 58, B
WFHEIZE RV, ERIFEARO I CHERS I OCHEREEZ LN 5,
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1997 28 H 9 H, EEHAMTBREMTHEI N 12mm ofifk (Fig. QiE, IHIcHE
SRS EEL, BEERCHIHENA TV,

195649 H 3 H, BERWOAXRFTHEREINZELE 28mm offitk (Fig. R) 1k, #%HEEH
EEHCHREE 2 £, BRESRKIIMAL, EEEHICREEHESELNIRD TE D 5
YPEIA~DOBITHDO LD TH S, MEOEBHAMTREINSGDIY, ZOKEIETTD
5,

£ B

REMOEE, HFHAREEIOm OF5 2 KECZEIY 1L.000 Mz Fxe, 1Hil
H#AKLTHEIEDHELE 2IONET SR axHv, IBHICFEFRERZRO X ST a3
Try ¥ —2HCTHACEBELLIE 1 E#K L TathagsFge 2V, WTFhohE:
THSEETORERE, SHRBCARZZROONLI >z, IFEAROKIRIT 21.7~245°C
ThHoT,

MEFADEE., FHEFICIT40x40x40cm DFH TS 2 F v 2 KME LV, i TRy
THBEEZ>< 9, FBREBKKETZT-7. HHEOFANIT 2~3 HIZ 1 EHPOEE
FHEDDX. DD EMBEORBKET > 72 E7IEIR GRS 1 EIBRIKICET LR
DigFEEIT-72, FEHMIZ6H 25825 7TH26 HETT, ZoMoKiRF 24.5°~27.2°C
ThH-o71,

S A HD?S, DTH=T bY D IIEE GG ED 5D VHTZ LT 1 H2~3[EHEL
7oh, —WMOFRRLOEH?» S, KBHISAELD, ZHICHEMZ LABCA-TVSDHR
BOONI, HLT 4N =2TFETIA e v ) vTOSMEEBDO /v FY) o252 545 7TH
PHIRELIH, SMEEIELL 1 HOFANINICEFX L, KSROMFAMBELZ LD
WAL HE (&E27mm) 25Tho7c, Lh L, ZORYOFUT/ v 7Y 72X D%
FEERBIIE > TV 7z, Sk 16 AE> A Z2EL D, BIESNEII2X D ITik -7,
ZORHICIIREIC X 2EREDIEEST LI > T 7ps, KERIZEE 3T mmjigTd
ofz, TOH%ITI HIZ 10 HKES VEIEL Tob5 24 Hic3BERK8RE L, 31 Hikicix
2RI -7DT, dr<y) VETELTHREK-70H, IR L T,

L2 £

19654E6 B 22 H, EEHHIAOFRGHTS N7 S DATERET., SMufFazklr
AHEEBTL, BHAEL X ESFRIZOVTROERE S,

L ¥ 7 ORI D/NIRER Y 72 Bk E2F T 5 MEEHRBRFBOWH:IST, »5
SUTHEDOLNLIBEEDO SR EZEND D, % 0.61~0.70 mm, #5065 mm TH 5,

2. KR 21.7~245°C C, HHEHROTHETHSIET D, KEBEOIFRA TSV TIE, FAERE
BRI AT, SATTHNTIZARMMER 2~3 [l &/NHhER 1~2 272 53, Zhidfho
788 (Fugu B3 X % Sphoeroidesfg) DIFEEITIZ L LN VIR TH 5,

3. SHEE#OFAIZEE 191 mm, #if% 8+13=21 T, SPHITMEVHEHEET, KibEk
2~ 3 E/NHER IN2 B D, fakiz R,

4. SEE24ABEED S, FRUBEIIRERCHEZL, FERECH TR MEL S5
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2% CREABEOTRNIHOR#EO —oT, BEELFWARLEEND 5O TIZR\ 2> EHEH
Sha,

5. Sfb# 5 H, £E 240 mm AT IR A N LTRSS,

6. HEBBEEHT=U MY DIIEKIZ, IHTTI 54« vva) vy For v 7)Y RCEN
%L, 5f6#%26~31 HCLE 6.6 mm gi#ici ) BT 5,

Summary

Lagocephalus lunaris spadiceus (RICHARDSON) is a common puffer in Japan and the
only harmless one having no tetradotoxin, widely distributed from the waters around.
Japan to the East China Sea and Indo-Australian regions.

The author carried out the artificial insemination at Nomozaki Machi neighbouring
districts of Nagasaki City on June 22, 1965, and reared hatched larvae feeding with
the boiled egg yolk and brine shrimp nauplii.

The spawning season seems to extend from the middle of May to the latter of
June in the east part of Gotto Nada, Kyushu.

The egg is colorless and transparent, demersal and faintly adhensive in nature,
spherical in shape measuring 0.61-0.70 mm in diameter with a claster of small oil-
globules each measuring 0.009-0.09 mm.

The incubation period was about 76 hours at the water temperature 21.7-24.5°C.
In the course of development, the small oil-globules united in two or three larger
ones accompanied by one or two small ones, but did not unite in the only one.

The newly hatched larva was slender in form and 1.91 mm in total length. It
had 21 (8+13) myomers. The yolk was elongated elliptical, 0.82mm in long axis.
with three or five oil-globules. The abdominal surface of the trunck was covered
with melanophores and xanthophores, but other part of the body except the yolk
was free from any chromatophores. It swam freely in the tank.

The four day old larva began to bite the boiled egg yolk. In five days after
being hatched, the larva consumed its yolk and attained 24 mm in total length. The
nine day old larva began to bite the brine shrimp nauplii. In 18 days the rudiments.
of the dosal, anal and caudal fins were formed. In 26-31 days the larva 6.6 mm in.
total length reached early juvenile stage.
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