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The porcupine puffer, Diodon holacanthus Linnaeus, a well-known fish belonging to the family
Diodontidae, inhabits the warm seas all over the world. However, both the behavior and life
history of the puffer and its allies are virtually unknown. The present paper deals with the spawning
behavior and the early life history of D. holacanthus based on observations at the Kanazawa Aqua-
rium and the Marine Science Museum of Tokai University, from 1969 to 1975.

Spawning and reproduction of the puffer was first observed at the end of May when the water
temperature reached approximately 24.4°C, and was observed continuously until the end of August.
The parental fishes, measuring 176~259 mm (in males) and 210~231 mm (in females) in total
length, were reared for one or two years since they were collected from the coasts of Wakasa Bay
and Noto Peninsula, the Sea of Japan (Fig. 2, Table 1).

Every day during the spawning season, in the afternoon or early evening, one or two males
approach a female who remains motionless at the bottom of the rearing tank. The males, pressing
their snouts against the belly of the female, incite her with their courtship behavior. The female is
then slowly pushed upward towards the surface of the water by the males. Several other males
also gather around the female and help to push her upward. If the female is not ready to spawn,
she deserts the males and returns to the bottom alone. After repetition of such activities, the
female spawns her eggs just below the surface of the water. And the eggs are fertilized simul-
taneously by the males (Fig. 1). Spawning always takes place between one female and four or five
males with no exception, and occurs between 20: 52 and 23: 25 or at night at an undetermined
time (Table 1).

The fertilized eggs of D. holacanthus are buoyant, colorless, and spherical, measuring 1.62~
1.86 mm in diameter. During egg development, a thick external membrane appears over the
yolk of the eggs 45 hrs. after fertilization. The hatching takes place 103~118 hrs. after fertilization
when the water temperature is 24.2~25.5°C. The newly hatched larvae, measuring 2.46~2.73 mm
in total length, have 124-8=20 myotomes and float belly upward just beneath the surface of the
water. The larvae are covered with a thick pliable shell excluding the caudal section. Ten days
after hatching, the larvae, measuring 4.86~5.94 mm in total length, form fin rays and several tuber-
cles on the body. These tubercles contain the rudiments of the spine. The shell over the body
becomes indistinct or disappears (Fig. 3).

Thirteen days after hatching, small distinct spines can be observed in the tubercles. The fry,
measuring 6.04~7.94 mm in total length, sometimes puff out their bellies. Twenty-five days after
hatching, fused teeth and large irregular black speckles on the dorsal side are visible in fry measuring
20.3 mm in total length. Sixty-six days after hatching, the fry, measuring 46.5 mm in total length,
have irregular speckles and pointed spines similar to those of the adult (Fig. 4).

The thick external membrane and pliable shell, which can be observed from 45 hrs. after ferti-
lization to 10 days after hatching in D. holacanthus, closely resembles the rudiment of the shell
which appear in the similar stages of the trunkfish, Ostracion tuberculatus (see Mito, 1962) and of
the slender mola, Ranzania laevis (see Leis, 1977). The characteristics of the eggs and larvae of
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D. holacanthus bear no resemblance to those of the known puffers (except the slender mola, R. laevis)
belonging to the same suborder Tetraodontoidei, but rather resemble the trunkfishes belonging
to the suborder Balistoidei. These results are thought to suggest to the systematic relationships
between Ostraciontidae, Diodontidae, and Molidae.

(Sakamoto: Kanazawa Aquarium, Higashimikage-machi, Kanazawa-shi, 920, Japan; Suzuki:
Marine Science Museum, Tokai University, Miho, Shimizu-shi, 424, Japan)
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FEBEOIOBRATE L > TILMbh-ATHS.
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FIEREDMEINIVI B AT\ . EINE &5 10 Blise
R 210~231 mm, {AiE 300~545g; EEINZBE5- L ickED
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X hEID 4~6 » AT #ELYZF oL DT, EINY
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Table | @ VII (31#%F2 Y45, HigAFE TR HE -
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SEDETUKIRIEIC 1T 2Lk 69 A % TOREHITIL,
FTREIND B KN 24.2~25.5°C, fFHE A DO HE KL
24.2~27.9°C TH - 1z. ®WIEEERZX Brachionus plica-
tilis, Tigriopus japonicus nauplii, Artemia salina nauplii,
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Table 1. Spawnings of Diodon holacanthus in the aquarium.
Parent fish
T Water Number Size and weight
Ord. Date inmc;:y te%ﬁerg Male Female Remarks
O Male Female TL BW TL BW
(mm) (g) (mm) (g)
I July 16, 1969 Night 24.7 ? ? 7 ? ? ? Fertilized eggs were
confirmed.
11 July 22 22:19 24.4 5 1 ?7 7 210 362
I July 24 22:07 25.2 4 1 176 227 210 344
191 250
213 463
227 446
IV July 27 22:50 24.6 1 7?7 ? 231 545
vV July 9, 1970 Night 24.5 ? ? ?7 ? ? ? Fertilized eggs were
confirmed.
VI July 11 21:50 24.7 4 1 179 210 220 300
186 275
224 320
248 535
VII  July 17 21:00 24.1 Plural 1 ?2? 211 341 Female was taken out
in the midst of spawn-
ing and used for
count of number of
eggs.
VIII  May 29, 1974 22:10% 25.6 I* 1* 210 413" 219 417  *artifical insemination.
IX June 6 23:25 25.4 5 1 184 248 224 410
194 330%
210 413»
238 496’ 4),0) ) gre shown the
259 600 identical males between
the same marks.
X  June 15 20:52  24.0 4 1 194 335» 221 391
210 410"
223 363
238 490°)
" 2 D—FEICE T 5. oo LT, EIIY B OFFiE
=]

EINITE) S5 AUBMRE KNS 23°C DU kicie b &
BHORBECHELGEC TS S TEA BRI RS, E
DR AFNTIIMED FIERAME S 2L Lo, Thick »
CREDIME R oo ik L35 &3 TES. L LT
DO EAREAEEN SN b FERETH - . JHo
[Z 0 Zik CHMEDTENIAES L 7c b, LDk E
HIEFRITK S DOITR U TKAE FTISENS 2 &% L
5. EIORTE L Z OMEDNEROR b 2B &7t b
Rt BRe %, —HERCIENORI%A2E U THERY
REEDZEIFRA ERD BRI,

PEIPY A O 0T ENEIE L <RI D FRA L KIEER

FITEIA OWME D, TRD L 5 le—#HOREDORE
FEAFHRI RS, $iebb, T 1~2 BOHE K
B # IR DT E b I (Fig. 1, A), MEOIEE &Yk
FREHTRE, KT THEZHL BT X 5 &
T5. MEDSHEC AR D LR A%, BB
DREDS Z AU Ids h —[ & 72 » THERKEICH L BT
¥ < (Fig. 1, B). MHIFRA LD T E FiT0 - T
B0, ERAOBPEIIKEE MSELCE EFTHA~T
FAHE T, FECHHIMEo BB DR T 5. Bl
S I ORISR D T 505, L7 CHEDR
FGER) THAEH S h AR Ran g EIhs. E
ORISR e o THEDTENLIER & e b, fRiER
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Fig. 1. Reproductive activity and spawning of D. holacanthus in the aquarium. A: Two males (right
and above) approach a female (left) at the bottom and incite her with their courtship behavior. B:
The female (above) is slowly pushed upward towards the surface of the water by the males. C: The
female just reaches below the surface of the water, and the eggs are spawn and are fertilized simultane-
ously.
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Fig. 2. Monthly change of water temperature for
rearing of the parental fish of D. holacanthus
in the Kanazawa Aquarium from the early
winter to the end of summer in three years.
Commencements of spawning of the puffer
are shown as arrows.

Bt <MHER P VP TP GRERIZIER T 5. H skl
DEIMEDIKEENEI 2 5 &35 D% X, KN
B DIKEANF A, HDCIKEE T & Al
UM, WD OREDHEN L FaA ERD B R
{7eh. FICHENEBELDHEOIEH AL I 2D, HD\
VIOKFEBE T HE AT L D A B L %2 X hue (Fig. 1, C),
ZOfTEAMEIEA D I hic Db, 1 ROl 4~5 )2
DHEN—[A & 7o - TKETREE LT b—ED > b
IR LK B 5. BETIREZIE 20 I 52 4
~23 W 25 53, [W—RAOEINIFEC | [@T, KHoEIN
% 2~9 AR TROEINBEIN L0 EHITH -
To. BIFOKIREE TREIPAHL T hicoix 1969 4 4 [,
1970 422 [@, 1974 £ 2 [@TH - 1225, U AT ZE R &
OFREGH o fo i EEIRTT Byh DB A BRE W 72 Bl
1970, 1974 Sz L @dH 1. ZHBHAF 10 EIRGL
TRTCHNIDOMEZ L B L DT, FA—DHEDR:H R L EINL
BB 5T, HETOWTL, 1974 S0 EINz M5
LIHED 5 5 3 BAA— K TH oo, Ml & bHflD
—iBLER DR LEIRCB ST 20 THA 5 (Table ). (B
L EITERC Indo o 7ot D 5 b2 B HOS Ik &2 35513 5
ZEIXTE ot KN TOBEC L B Y, K
DEINT A4S, TiOMH L IERRC/IEhB L5 T
B tc (Fig. 2). BRHBRFETOBEREE TIXEIRN
ST OMEDEEA SIKEME COBE LR tbL, =

DI H O TORM M TOBERTIRIIAET 2. Lol
Z OB I B2 TR L.

SFERRIE R E NS AETENRIE R (ETEIR E S/ (R E X
102) ({41 468.8 g DT 15.635, fkifi 506.0 g DUET
5277 THoto. 1O EIFE £ E 21.1cm, (kf
341.5 g DI THy 32,4C0 (HTH - 7=

HEFSR

SRKBEMIC BT 5 197445 29 QicBbh iz AL
RNz oL TOE AR L& L, FAMT 1969 427 1
22, 24 FICKEENTEIRLAL O, ¥ X CHEBARFET
1974 4 6 H 15 BT /KIEIN TR L 72 filis D\ ToBI%E
A T Iz RR B

INORAE: FRIINIERIY © 5 HHEHI0 T IRE 1.73~
1.86 mm (HifiAZETix 1.62~1.75mm), I o0E
WK BB TH . I LT BRN D D H I
B oS e . DIEREI A F L iR (8 0.02~
0.2mm ) (X 12~28 {# (EEAZE T 120 i ES 5 )
PBoto), BT T—teib.

DRZesE: ZHT LRER) 20 56, 2 MiEil] (Fig. 3, A). 4
113 30 53 #, morula JUio&E+ 5 (Fig. 3, B). 16 W5
40 531, WMERUZINE D 3/5 kB EE IR X hlhd
% (Fig. 3, C). 21 W§H) 40 53 t%, R0 &b CIRIE s X O°
1~4 {fo> Kupfler [CIaLE, FHAET 3 a3 5L, Ihek
IR E (RIRTE) (“8EA 5 (Fig. 3, D). 37 i)
20 5%, LK, HRE, RERAVMEL. BIIAEGIE 15~16
fil & 7% (Fig. 3, E). 40 ) 20 258, (IR OB A HE
X, IR R INE A BB T 2 B <. 45 RERIER,
NaEEE A, IEE oM EVEL Blbh, ToN
iz sk o (aFE A BT 5 (Fig. 3, F). 53 BRiR
BN oM A EiC sk o B oz i8S
%. 60 FEH] 30 5%, [A U K BEWVGIEO RN ik D
ArFEhas B+ 5 (Fig. 3, G). 80 Fifiith, Mmikasikil
IHRFTIIN TRACE X, IR 2T 5. 102
W11 40 736, OO Rbh, Tk 1S PRI
ChhA E DAL 2.

FHAOHELKRR SBERHORD R o7z 1974
W5 A 29 HOSFRKEMIZ BT 5 ATZRET >\ T
i~ (Figs. 3~5).

FRA: MLEROIFRIIER 246~2.73 mm, A
Mg 124+8=20, MR- PILM I IANA 2D 25
DFI 23 DILEZH D, IRIIEOETHEE D,
B, KX X ELIIPNFELEFABIRA EEE L. TIA
FRAEPCHE IR CBECAERBINT A sk, B
DERATEAMZ L O T2 7 7o F iz il
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Development of eggs and larvae of D. holacanthus. A: 2-cell stage, 1 hr. 20 min. after fertiliza-
tion. B: Morula stage, 4.5 hrs. C: Formation of embryonal body, 16 hrs. 40 min. D: 3-
myotome stage, appearance of Kupffer’s and eye vesicles, 21 hrs. 40 min. E: 15-myotome stage,
appearance of heart, ear vesicle, and lens, 37 hrs. 20 min. F: Thick external membrane appears over
the yolk, 45 hrs. G: Erythrophores appear on the embryonal body, 60 hrs. 30 min. H: Larva, just
hatched out, 2.64 mm in total length, 102 hrs. 40 min. 1: Dorsal view of the larva H. J: Larva,
covered with a thick pliable shell excluding the caudal section, 2.70 mm in total length, 24 hrs. after
hatching. K: Larva, 2.74 mm in total length, 2.5 days after hatching. L: Dorsal view of the
larva K. M: Larva, 3.24 mm in total length, 6 days after hatching. N: Post-larva, forms fin rays
(P.22,D. 13, A. 12) and several tubercles on the body, 5.40 mm in total length, 10 days after hatching.
The pliable shell over the body becomes indistinct. O: Dorsal view of the post-larva N.
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BEich., LaLABTRIRSE BH O LRIEE I
Hiki L, Fdkp- oL H - T, FIRE & B & ol
TR IHED BB L 5B, HEFEIMLH
MR AR BN, i (SR X g & IR g A & ik
LRI, ThAZIIUTHFGMT5. (FRESY
iU COKE T iciEs & (Fig. 3, H, D).

EAL 24 IR H. £ 2.55~2.73 mm, o LILMBH &
Bixivbd 5. #itak L OEOTERIIBA ELtTe
WA, ROFERZE, M, X OIEo &I T
FULRELZOR AT, HLBORNDOFEEREC

TSR o N

<

Fig. 4. Development of fry of D. holacanthus.

EIRAED B - T, £ DTDICHFRDRMITITENLBIK
BEE TOLRNEDERS, FRIXIEEEHTKEAT
WA,k EICHEE, BOREAEAX AL Tk < (Fig.
3, ).

L 2.5 Bi% &K 2.70~2.92mm, jiskx L TR
WATRA EWINU R, BHER TH - 1o RBEES BB &
b, WEOHMEAEE S, BOFERIAFTFETILIC
RAEL CTERIET S, & QCMEBEEFHOBIENE L.
M EFND IR L A D FeE LT T 508, HEER
e T SFR R DB MIEP TR S RS L, SRFTE ()

A: Tubercles on the body project and small distinct

spines can be seen in the tubercles, number of fin rays is equal to the regular number of the puffer (P.
23, D. 14, A. 13), round black speckles appear on ventral side, 7.64 mm in total length, 13 days after
hatching. B: Round black speckles on ventral side become indistinct and irregular black speckles
appear on dorsal side, fused teeth are formed, 20.3 mm in total length, 25 days after hatching. C:
Dorsal view of the fry B. D: Dorsal spines become black, ventral spines become white, irregular
speckles become similarly to adult puffer in color and in shape, 33 mm in total length, 50 days after
hatching. E: Dorsal view of the fry D. F: Fry, 46.5 mm in total length, 66 days after hatching.

G: Dorsal view of the fry F.
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B IEE T T X S REEL TEEAKEAIZIRT 5. ts
THaONRTEmREA, HEEGLcS, BEEIIT
REXh 4 lolEENRobh, WEHT L BE IR D
(Fig. 3, K, L).

iRk 6 B %, £5&3.01~3.24mm, FH&LLEHb Y,
Mg, g, B IOBEEOELFEANEbR S, BRikir

Fafreh, EBHHEEICHT TROMIIRTTIK
tariiz, WHQBEOEXET 5 (Fig. 3, M),

WL 10 A%, £K 3.69~5.94mm, friaklll. £k
5.40 mm O ff{E TREOENATHRL IR, BEORE
DB LT 5T, BIRE Sk 5 BV IHME L BT & D5
ROBHE LI e B, £FK 4.86~5.94 mm o fH {AiZi%
EDIBIFLRMP DR IED Mk Bl FEAl
CHETHEZORTICHUN St OMER BDH D 2 Eh
Tx%. BLELE 3.69~4.72mm OfEETILE 22
REEEFELR TV, REAEFMAET I T MR
EREYBRLOERTICEML, HHhbAEBEC 2T T
PR EE AT  RBRIE A IR 5. RlGciE&D
TEL R D, BEEFUTIENE 13, BEE 12, Nght 22 25
x5, FRILESXEREDS €5 (Fig. 3, N,0).

MEAE: L 13 B, 2R 4.95~7.94 mm, FIHE®
A%, XBoMEE (&K 6.04~794mm) Tiiedy
D/NEIRERA VIR L T ORI S hicgtnigigic
BEIh5. MESRBTENE 14, AL 13, JighE 23 L7g
h, BEELLRNBOBELER I 2D, RETITH-1C
BaFliEERNCBHL, Bl —Ke a2, W
HHBEMC AT TIMBREE LY RT3 (Fig. 4, A).

W16 A%, 2K 11.0mm, JEifo EEAEROL
BB, 5L s LELCAEELEES. 250
EITES I E D 5.

b 25 Ath, £& 203 mm, ARSI NS, (K
EECKEORRAEN A BHbh 5. Rl RHBELCE
{Lid e WA EHE O BAHE TN EA-BIHE LIAD 5.
BrRioHE @M ITA AL D, BEERICHESGE
rE»bhB (Fig 4, B, O).

S0 B, 2K 33.0 mm, {&{llHHHFIEIT T T
ORI R EifofIEV. BADKRERICHDR DD
LA EECIER I b 5. Fifo i
BEEN B b W n L RFIK (oW Abh % (Fig. 4
D, E).

ik 66 Ak, &K 46.5 mm, (KOHBULEIEEIET
HBHROTHAD TR & ZEERE 2D, JETHO BRI
WX THiEm & 7% (Fig. 4, F, G)

1L 69 A%, wED 1 BAFEA THE A Kbl &
BB IOZoost B Lo b 66 AiLOREME

50
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Total length in mm
-
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10 20 30 40 50 60 70
days

Fig. 5. Growth of the larvae and the fry of D.
holacanthus reared in the aquarium.

ZFFETH 5.

&

ek, RKEOINIMLHEIITHA S EHEM X h TE
(VaFS, 1960; jgH, 1962). % o> BT AR i ko
Diodon histrix ®Jf (Wolfsheimer, 1957), ¥ L O Chiro-
mycterus schoepfi ®P (Nichols and Breder, 1927) 3L
HTHDEDBRHBCLIBLDTH 7. LHLAEDIR
EERO X SICHB T HEE R AL, Lab IR
KMo HBZEEE2RO I WTHHEEIR Ch - 1. Zols
I EFEONTE 2 oo R B+ 5 il A L Ta
% &, Diodon histrix DIML/KEE (#3801) TREHX
nichoT, ENINOKERCHELCEVS. BLIR
DFRE, BHRERMEEIhTOT, IBXTTRLL
e 95 1= (Wolfsheimer, 1957), = b b oitbaHit, =
DIGEVIIEIN F 1 XRFZEINTH - Fo oD KEEC LA
KOTE AW E DR L Ich D, 202 kikiic
H5 DU cTiE R ¥ v, —F C. schoepfi ®
glic o\~ T oo E# (Nichols and Breder, 1927) (1iE#:%
T Eiehotond, |EBEDOVL D Breder 122D,
M4 (Breder and Clark, 1947) - “Whether the fact

that the eggs sank is to be considered normal cannot

E

be decided at this time, but their lack of an adhesive
covering suggests that they may be normally pelagic.”
L, TTCLOINMETH D L OFERICH HEER A1
AL, ChABRHEINTHEZ LxRELTS.

A~V eV Ry OIS EHFEINTH HERL, B
flio> 7 7 H BEOIIDOMIR & R THREMTH B, I8
DYERDOEN DR AATE 7 7Bt 10 B st < thtk
9T, BP0EIBH> TLTNTHEEEFETHDOLR
WICHIE T B AU Bk, BL, KFEOIREES, &
oo NMERDE D TR A EBLRTECICEE Lic sk
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+37 FuREROEmMD 7 7 ERRTH D (HEH,
1962, 1966).

L RICEBREEIND DL, AEOIINREES (FH
D 45 BEEE) 1D BB ISR CAED T
TH5H. OIHEIBILE LIHFROEIRTE s\, £
BDRFET X » TR & TR R 7 5 e 10
At (£E454mm) F TUKICEDHBRS. 20X 5
TeECIMER -~ 2 7 7EOIINFEE P B L OBIEER O
I ORFE S E M) b, “T~a] OFRE” i
XD ZERE NS ST X S T~ =3 )7 L KBS i (0K
F, 1962, 1966). 7-75, AfEOfFE Ty, $ Tk~
X592, Z OB &R L OB TEFTS
ORTEWVBEH, KEEFKTH - T, Chi s BEREE
DT HEI¥B I ENTE, FHRHE BB LREEICY)
Merc R A RD D Z ENTE oIz, ) 2V EVAF
Ao Ta) PEEOLD T AW LW BENTH S
B, 27 SETIE DML TOER e {EEAlL
AW THB KPR« KB e FN TE Ieh o
2. Lo L, 20k 5 RO FEEGE Moo 7 7 T
BTIxEmb R T ic. AR PN B o IKES B D
7 Z7WHBABEL D LRHEH O~ 27 7Bl ST, B
D~ 7 ZHEDT T GRS A 4T Z & (Breder
and Clark, 1947; K5, 1962, 1966) :#Exz&b¥, A
MO FRHREACHKD DS XS 2 540 & Bbh 5.

AEOEEOBMIL ET MIRBE N 2HBbh,
O BEEEPR OB I h TP L. Z ORI
(1966) DFHEMIARIZ X D3 E—FT 5. BLEHER
THEBLNI-ZDOEARTIL 2R 2.175 mm TH ORI R
BHHR, £E 3.15~3.70mm TLHCHAUREIND
(LT, 19665 K, 1966) dicxtL T, AMEHITIE
it 10 Q%L E 4.86~5.94 mm THiDOBEIENHDE
R, [ 13 A%LE 6.04~7.94 mm ClEDIEA I B
LB TR o o, BB 2 D RE XM
Y, RARCEBIIL OMNEEEATH BIcdbDME
FEBZARTLE LY. ARGEHTITHLE 6 B Hic
TTICRAEATHIZROEDBRHRE L (£K 3.01
~324mm) ELTWD. TOENIE - E D L.
B LB LM TIBH O GATHE A [ 2R 0 B IR X
D 4~5 BiERL, HRELBZELARDERLD

METHo DR BERIBREIL ST ELELD
ND. TeBAREREG GO QRITT KT EATE s KA
BE S RO ERKILE KELVL D L Ebh
%.

ARBRISRAR A EOEINTENE, ) 2m® DKM
BWTR IR BEBETIH 52, [TRIRETDLE

HRELELLOTHAS . KN TOEINLGIZ L
M BTTER O T Tilsbhhtc, BARTREZ] &
DRMIEIED BT e, KIS X D KBNS E A - T
EHTHERTEH ALLTEHESH, EIIKEET T
texhn. FEmofbo 7 7O EIHEIRIITCRIE R
ThIhBDLi %L < HEd 5 8% TaHh 5 (Uno,
1955; MM, 1962; ALl « B, 1967; 5, 1976).
ARAVKEE T Tl e ELERIL, Ao
S R ECH B e TRIZES.

HESOBE L KBRS 10 @0 [ RE &
2@ ATEHINET TS ATH~T AT A Shic.
INCE B KRS (KB Th 5~6 HIZKHER TAED
BEIINHE IR, AT~ & AR EINTE O]
BOSEINELR LD ETH D EEREC, FE).
AFEOKERIZ B0 5 EINL, WFhdb AFE KIS 23.5
~254°C TH I TW5B, FREIiiiconT, i
PRSI B Rk D HEE DRI 4~7 « 8 F (1554, 1960)
EHF—FT D, T (1960) (3ARE DT AT EE R
2 B EDIS A Luzon BH B EEHECHT TOMR
e FHIUIAS, RO DN & IR K A R IRER
BT TLMSTHRED O, BEFEEUILORIBIARET
AENEINL TCOHAHEELH VB LS.

B #

AR D% & & & B K B ST 5
R A2 B BT, K BEFERT KR BT, AR —
F LR SRR EEE, [R) Mrs. J. M. Kramer 2
Tt 5. F e HEURFEE DI eRT I SR BB 2R 2Rk
ORI L B E X 52 bh, RBKRFEHER
S R ES =GRS S e, IR TEL
BILHL EFS.

B

anly

C

ARk #ic Watson and Leis (1974) % Kaneohe
Bay (Hawaii) T7' 5 v 7 + vihp &1 Diodon sp. o>
PZEEHL TV B E v H ST, FOBBITIIEARRS
DFNE—FTH. F1- Leis (1977) »% Ranzania laevis
(Molidae) DIPpFE4E L FREBOIEARE L, MWLEK
DIFEUSKFUZ JhE~Fo D & FEkIHME “vesicular der-
mal sac” OFlihn Z L EWRE LICOX -T2 T DfS
FUIARTIRAI X 5 I ARBHORF EoMLE BT 53R
DA, Diodontidae & Molidae & D¥HZEARIZ
LbAEWNIAE RS2 DL DELEL DR, —[FHEKD D
feh k.
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