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Generic Characters of the Fishes of the Family Tetraodontidae
(Teleostei: Tetraodontiformes)
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Department of Aquaculture, Yosu National University, Yosu 550-749, Korea
*Department of Marine Biology, Pukyong National University, Pusan 608-737, Korea

Twenty seven species of pufferfishes (family Tetraodontidae) have been examined to find their generic characters
based on olfactory organ, lateral line system, prickles, body form and color characters of specimens collected in
20 places along the coast of Korea from September, 1989 to July, 1994. Based on nostril shape, the genera of
Takifugu, Lagocephalus, Pleurancanthus, Spheoides and Feroxodon have two nostrils, and those of Ephippion and
- Canthigaster have a single nostril or nasal tentacle, while Boesemanichthys, Arothron and Chelonodon have no
nostril. In the genera of Lagocephalus, Spheoides, Boesemanichthys, Arothron and Feroxodon have only a single
well-developed lateral line on the body, in those of Takifugu and Pleurancanthus usually have two lateral lines,
and those of Chelonodon and Ephippion have two lateral lines merged on the caudal peduncle. Based on the lateral
line system and olfactory organ, genus Canthigaster has different characters from the other genera of the family
Tetraodontidae. In Ephippion guttifer, the prickles on the dorsal and lateral of the body are enormously enlarged
into plates forming a partial carapace. Of the 22 species which have prickly spines, the genera, Lagocephalus,
Takifugu stictonotus and Arothron stellatus have the larger ventral prickly spines than the dorsal ones. In genera
Lagocephalus most of the species have prickly spines that coverd both the back and belly, while L. inermis has
no prickly spines.
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#* £ 714 Bol o] &3 e R HEE 48 B 33
5ol d7=H%2e™ (Kim and Kim, 1985), #Z Kim

FE# (Tetraodontidae) ©1F< 40| H (Tetraodonti-
form), BB (Tetraodontoidei) o &3l AAR o2
1958 121%¢] 2833 gt} (Nelson, 1994). $EH o]
o] A B RFLZ A7t §FHY dew, A=
gujol 7A7F QI WA= n]7} gtk Hiede HE
o] glx A AZ vjEso] WY KEH (prikles) ol

F9 4% Ee A gon, A9 ofRFd Bk F

Uzt 2o} W& BEL 71 ek

FEEH o FE 419 HE 7A=Y ded HE 7
B T8 WEL o) (teeth)d &, mEAFY &
% WEA SA="Y
Brunner, 1943; Tyler, 1980; Nelson, 1994). 743 ¢
E Hs9 ZGE #Fo] 41 D, $¥= Aojr}
FRA B BAKEEZ 2ol AHgHU2Y (Fraser-
Brunner, 1943; Shipp, 1974; Tyler, 1980; Hardy, 1983),
AR FFAE Alojdle M dojdt AHE Hojxn, T
3 4F Bl dolAe FHo] ZAIHA ol AAF =

At 2 FGAT 2HY SeldlAE AFRREY
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AN frF ot (Fruser- -

and Lee (1990)7} 258 H 5B 198 sty 473y
£ 71Nt

2 d7e ZEHA 3 108 270 WERE, 9
Z, BB, B 2 Beg 2AEe B Sdd B
F71%9 dstd HE}A 8%

MH L A&

A9 o] &3 AET 19894 9AFH 19944 TR 7R
Fevet 200 A (Fig D9 A3} sjFoiA 3,
NAAAY 4 dseg o9 AE 47 FYsAY,
UG FAE ol g5t APF AMEolch AAA, A
YA, A5 2 AL Table 19 UEL W vio 20

FE8 34 A6 Ao A A 27589
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BRAAL, FER v BEL stz 9%
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Fig. 1. Map showing the collection sites of the tet-
raodontid fishes in Korea.

1: Chumunjin-up, Kangwon-do; 2: Mugho-

dong, Tonghae, Kangwon-do; 3: Imwon-ri,

Kundok-myon, Samchok-gun, Kangwon-do; 4:

Chukpyon-ri, Puk-myon, Ulchin-gun, Kyong-

sangbuk-do; 5. Chukdo-dong, Pohang, Kyo-

ngsangbuk-do; 6: Guryongpo-up, Pohang, Ky-

ongsangbuk-do; 7: Kampo-up, Kyongju, Kyo-

ngsangbuk-do; 8: Milrak-dong, Nam-gu, Pu-
san; 9: Chagalchi market, Nampo-dong,
Chung-gu, Pusan; 10: Hangnam-dong, Chu-
ngmu, Kyongsangnam-do; 11: Dapo-ri, Keoje-
gun, Kyongsangnam-do; 12: Namsan-dong,
Yosu, Chollanam-do; 13: Yonghae-dong, Mo-
kpo, Chollanam-do; 14: Pyunghwa-dong, Gu-
nsan, Chollabuk-do; 15: Soraepo-up, Inchon;
16: Hang-dong, Chung-gu, Inchon; 17: Imjin-
river, Kyonggi-do; 18: Dongmun-market,
Cheju, Cheju-do; 19: Songsan-up, Namcheju-
gun, Cheju-do; 20: Chungmun-dong, Seog-
wipo, Cheju-do.

o} A& =gu] o}PZ A HAeul Atold e
W2 74l 2 328 % 7FAE Alizarin red-SE 4%
% 474 duAqAM AR 29std BF 2AAE
At

JARBET (Olfactory organ)

} 8.4 (Tetraodontidae) 1% 7% (nostrils) ol 174

= ol 74" A 2790 glo] vie 78R
2 5 971471 itk (Fig. 2; Table 2).

F9o me AFAA BY R T2 E

Argstn ded, B &R Wole de AeE

A
b oy @ orfr oop

-
o v d

o

el A 9tk (Regan, 1902; Fraser-Brunner, 1943; Abe,
1949, 1952; Shipp, 1974; Tyler, 1980; Lee, 1993).

E5 B8 (Sphocoides), BEB (Lagocephalus), S4B
(Pleuranacantbus) 2 5B (Takifugu) AHEL FNY
F7go] Foy Bgo|n], I Aozt EEHA ¥o} I
Bl Ao 22 Folg saflel v V&AL FRE
33 Aok (Fig 2, Ai, A, As).

X 2B (Feroxodon) ) EFLE (F. multistriatus) & %
FHo] iz 4 2o F& # Yo Ho Jon,
otZ FHol: Jyte] & W xo] gid.

AZEB (drothron) Z BEB (Bo:emanicbtbys) o] 9]
BWERES L7 glod, ¥ve F AR 28R 7
2o 2250 9t} (Fig. 2, B,C). EE B ol Fo E24¥
EVNES AZEB oF ot FAT, 1 ¢4Fd F2
F2E0] Qo] Aol g Ro|1 A2 EEG (Chelonodon) T
Hl<=8td o} (Fig. 2, D; Table 2).

FARE (Bphippion) ] 7% T F7H 9
242 7t3 got YR gog A4 =&Y ¥
t 3l (Fig 2, B).

53], BEB (Combigaster) > T O] VHolH, 22
¥ 2gog I3 aHo A9A (Fig. 2, F), 0& B
o9 FejHQ ol Holy] dFe AFNA o
A 725 (Regan, 1902; Fraser-Brunner, 1943; Shipp,
1974)0f 8 AJEFHH BHAAN oE #, mHE
255715 392 (Jordan, 1917~1923; Fraser-Brun-
ner, 1943; Gosline, 1965; Greenwood et al, 1966),
Tyler (1980) % 33 B2 AFAEL ¥R mfE

w283 U,

2. 9ZE (Lateral line system)

AEF o7 duHAQ A2olFde 29 F9 F
3 dREd FFol A& Ho] EAon

AEH FEY NEHY 9FY FEEFig 3,4 %
Table 30X 9t 20| B5 X (Sphevides pachygaster), N E
2 (Arothron stellatus), "B (Boesemanichthys firmame-
tam), TAE (prippion guttifer) 2 2555 (Feroxodon
multistriatus) & 7VeA = ¢RE 5% £4 (dor
sal segment)©] 190|il, RYAF FE JFEAT
180 A& 71289 (Fig 3, Ei, Ex Fi, Fy; Fig. 4,
Ai, Ay Dy, Do), ©l 3 $#A5L BT FEAN T
Z 2AR WE 2g9 dFEol 2892 §¥H UH
(Fig. 4, C, Cz).

FBE o] WlZ ¥4 (ventral segment)©] F 33t
of mAFM B 294 dZo] Ao (Fig 3, A,
Az Bi, B, B2 (Chelonodon patoca) & 299 dE8&
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Table 1. Sampling data and localities of the tetraodontid fishes in Korea
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Number of Standard

Species Localities (Number of Fig. 1) Collecting date specimens length (mm)
Takifugu rubripes 1,2,5, 7,89, 11, 16, 18, 19 Sep. 1991~Aug. 1993 15 1220~4100
Takifugu chinensis 13, 14, 16, 19, 20 Sep. 1991~May 1993 6 135.0~336.2
Takifugu porphyreus 6,789 12 18 July 1990~Apr. 1993 9 201.5~3453
Takifugu xanthopterus 57,89, 10, 11, 13, 15, 16, 19, 20 June 1991~Sep. 1993 15 135.0~280.0
Takifugu stictonotus 3,4,5,7, 8,9 Aug. 1991~July 1994 12 216.2~300.5
Takifugu niphobles BAs 1 e B gy tom~Aug 1993 32 952~1327
Takifugu smyderi 18, 19, 20 Sep. 1992~Sep. 1993 23 137.5~150.0
Takifugu vermicularis 14, 15, 16, 18, 19 June 1991~May 1993 14 155.5~1855
Takifugu pardalis 2,347,811, 12 May 1991~Sep. 1993 13 123.0~212.5
Takifugu poecilonotus 5 71 8 13, 14, 15, 18 Apr. 1992~ Aug. 1994 15 132.0~215.1
Takifugu alboplumbeus 15, 16 July 1991~Aug. 1993 2 185.5~210.2
Takifugu flavidus 14, 15, 16 June 1991~Sep. 1993 5 145.6~331.2
Takifugu obscuras 16, 17 June 1991~Sep. 1992 6 125.5~360.5
Takifugu bimaculatus 14, 16 May 1992 5 170.3~173.5
Lagocephalus lunaris 9, 18 Aug. 1991~May 1992 5 2100~255.5
Lagocephalus gloveri 56,7,8 9,19, 20 Apr. 1992~May 1993 36 145.5~195.7
Lagocephalus wheeleri 56,9, 18 Apr. 1991~June 1993 6 180.2~355.2
Lagocephalus inermis 9 July 1992, Sep. 1993 3 265.5~280.3
Lagocephalus laevigatus 9 Apr. 1992, June 1993 2 265.7~565.1
Pleuranacanthus sceleratus 9,19 Sep. 1989, Jan. 1991 2 4453~4309
Sphoerides pachygaster 7,89 Sep. 1992~Dec. 1994 9 2235~3245
Boesemanichthys firmamentum 4,5 17,9, 10, 19, 20 Aug. 1991~Sep. 1993 10 248.3~310.5
Arothron stellatus 8,9 June 1991, May 1993 2 390.8~410.2
Chelondon patoca 9 May 1991, Sep. 1993 2 1753~185.2
Ephippion guttifer 9 June 1992~Sep. 1994 2 280.2~540.0
Feroxodon multistriatus 9 Aug. 1992, June 1993 2 184.7~303.5
Canthigaster rivulata 18, 19 Sep. 1991, June 1992 2 153.4~180.5

ZIAR goy 5% A% HE 23] mneAF L&
A 282 F§= A3l (Fig. 4, By, By, 2YUE (Plew-
ranacanthus sceleatus) S B A-F 9] o} Kol WiZ £F
# g EFE B2 5 Jo] BEB o7 Aolst
At (Fig. 3, D), D).

UER AFE 952 & F9 BRAiE (preocular
loop)e] i, 2 WH gFoz AAHE FF ik
(dorsal branch)7} Slov, 7122 945 = KBRS
(trancoccipital branch)7} #el¥-&el Stk &9 9%
ol E Hof MY FEE (ventrolateral raised fold or ridges:
RR)OI g)\q’ (Fig. 3, C, Cz) Etﬂ’ E\J%E o‘]%}l_:_ %‘8‘
AFAEC] FEB o F9 rhAstAR W F EHo] ot
3 71€3 9=l (Fraser-Brunner, 1943; Tyler and Pax-
ton, 1979; Tyler, 1980), ¥ A7 23 W% £Ho] A
o} ol AfE URE olF wWE EH Jdn
728 Fraser-Brunner (1943)¢} 3 A7} A2y
thi Shipp (1974)0] AR E &34 A3t

A5 (Cantbigaster rivulata)®] 9F 24 71EH ¥
I WA, vste f¢to g AT 5 e
(Fig. 4, E), 2 B oFE% 4&9 g7t FiEA
TR0 B 4¥gde] don Y4H

HZ 3L ALZERB Urothron) ol SEF A glol
¥3AF)= 29 (Abe and Tabeta, 1984; Matsuura,
1984)7} o, ¥ A A7 AZEBBE 94Fo 1w
AE REAA FEA dE HAA BEH FEHE
83 gd2 AZEJ 0 (Fig. 3, F, Fa; Fig 4, Ay, A).

Yo ZBH o F9 BHEAT 83 2ol o]
A BE s 4o HUx 1, 359 AFS
F13eds 4% ¥2A=2 o/&HIE o (Fraser
Brunner, 1943; Tyler, 1980; Lee, 1993).

3. FJE# (Prickles: Small spines)
ZEE olFE Hlwel MYE HEK de Aol U
FEAT, gle #xE At (Table 4).
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Fig. 2. Olfactory organs of tetraodontid fishes.
A, B~F: nasal region as seen externally; A
2 the olfactory lamellae as seen with the top
of the nasal sac removed; As: outline of an
anteroposterior cross section of the sac and
lamellae; A,, A, As: Takifugu, Lagocepha-
lus, Pleuranacanthus, Sphoeroides, Feroxo-
don; B: Bosemanichthys, C. Arothrom; D:
Chelonodon; E: Ephippion, F: Canthigaster.

Table 2. Comparison of characters of olfactory or-
gans in the tetraodontid fishes

Characters
; Genera
Nostril  Form
S Takifugn, Lagocephalus,
2 ac Pleuranacanthus, Sphoeoid
Tube Feroxodon
absent Flap Arothron, Bosemanichthys, Chelonodon

| Tentacle Ephippion
1 Tube Canthigaster

EHERS Holgif oftel lolA Hlgo] #{Lxol €
A2 7t E# (Diodontidae) & 7HA1 % (Divdon holoca-
nthus) % o] AFE7)7F AR 2 #F ARER
(Ostraciidae) &) AB-E (Ostracion immaculatus) 73573
A Hlgo] BEH Az gojA FA g IF
AL Y49 #x A
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Fig. 3. Lateral line system of tetraodontid fishes.

DB: dorsum branch; DS: dorsal segment;
PL: preocular loop; RR: raised ridges; SB:
subocular branch; TB: transoccipital bra-
nch; VS: ventral segment. A, A;: Takifugu
bimaculatus, B, Bx: Takifugu obscurus, C,,
Cx Lagocephalus inermis, D\, D2 Pleura-
nacanthus sceleatus; Ei, E»: Spheoides pa-
chygaster, F\, Fa: Arothron stellatus.
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Fig. 4. Lateral line system of tetraodontid fishes.
A, Az Boesemanichthys firmametum; B, B
2t Chelonodon patoca; C:, C:: Ephippion
guttifer, D\, D2 Feroxodon multistriatus; E:
Canthigaster rivulata.

REH oF el ERS 1 B 2R AX e
FRES A, BERE KRR w2 A$IE
stel A7) dole) svez AEEIIE B, YA
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Table 3. Comparison of characters of the lateral line
canals in the tetraodontid fishes LL: lower
lateral line canal; UD: upper lateral line

canal
Characters
Aspect LL UD

present Lagocephalus

lglmewdes, Arothron,
semamcbt/gys, Ephippion,

Genera

prominent absent

Taszugu, Pleuranacanthus,

present  absent Chelonodan
indistinct absent Canthigaster
£ 9% o2 5 % Sl AT dhe U A3

w§- 53518 Fejoldt

&fgﬁ% }7‘]‘: BEx 27 A 274‘»} LB
g A, Y AA de A% AT e A T G
FatAT pREEe FEAE I B ‘—E.7al°] "é/’é?‘f}?‘]
v %ol BE dre HE=Ee A (Shipp,
1974; Tyler, 1980), BRI FE= Zol7k glof, S
#ilste HEZE ¢ 88 ¥ Zoltt (Shipp, 1974;
Table 4).

A5 AZEE 2 dALE olfe B 53 4
9] YRojt KiFRe] A, I Abol7t QA &
o] AAd EEEel dv BoZA FEBY FFE
(Takifugu poecilonotus) ¥ FRYRE (1. alboplumbens) ]
AL, T3 v prmRel obrtnl 7 SIFEolAnt
AZHE & (T. dbscurus)©l 3UTH (Table 4). 1 9 F
&3} v Zo] el AZ25A ¥ Ayde FAg
o] &9 mezE FEd 4F Ae FEAA KK
o] EH3oz g A9 At

Egpie]l YodME ol Y EFo] Sle R
o2& (1, mydm'), B (T, vermicularis) L ZHE

(T. prophyrens)©l U3, Bol W Ho| FF7} vy BF
A E5 (T pardalis) = AT (Table 4).

EEEE 71242 & AAde ddod, #EE,
WEE edi (Plesranacanthus sceleratm), Agig o2
WX EEo Ao o] T3} WL Jehle TR
ol |ol 9le FF 22l o] gloAEA HlE BY
o2 W3d AL M F/= Ak

dEge] AgE (Ldgocepbalus inermis) & B A Al
FEEe] glon, Wi B 2% e Rt
VAL, 2HLE (L, laevigatus) & TENE KEROI
A 9 Mz HEHRT ESAZD DE (L, lunaris) S
&9 Kol FA= JEAA WA EX3,
w9 ol JteA=ev e /¥ ¢7A] RESHL
At ZLE (L. glover) Tt SDE (L. wheeleri) & T
=gn] 7157A #el viAA Rae FelM d5H 2
ol BYth

E5EB (Sphoeoides) 179 345 HAG e &
o] #¥3lx le (Shipp, 1974), & 47+ 43 38
(S. pachygaster) 1%&°] FErtetd] X3 g2 & A
iﬂ‘)ﬂ BRasol §lol 53 ¥3d Aot

2B AZEB oFe Kol & AAd 743}
A -ri?f}i'— AE FoNME HE3A, AZEBY B¢
gy goz =23 FE =2HA %}-‘: FEEG A
3 xUSA REeo] glow HEmT el Atolt of
F 7hE X EEE o7 Aolst gt

=B %Q(Cantbigaster rivulaia) & G5 27te]
BEmst & o279 del HAde KEmS 1A
€0, Lee (1993)€ & AA 17 fE#ol Aty 3t
A, B (1962)c MZEAT ik dto o]E9 AT
A9} A& Bt

T3 EER 2 RS Fehdd g ArtA F2
2 UYEF ged, FEBY A 4% &8 AdS

Table 4. Comparison of characters of the spinous scales (prickles) in the tetradontid fishes

Characters

Species

dorsal, ventral and caudal prickles

Arothron stellatus, Takifugu poecilonotus, Takifugu alboplumbeus,

Epbippion_guttifer,Boesemanichthys firmamentum

Canthigaster rivulata, Chelonodon patoca, Takifugu rubripes,

Takifugu chi
Takifugu stictonotus, Takifugu flavidus, Takifugu bimaculatus,

dorsal and ventral prickles

: Lig Y Ty Lt
, Takifugu x prerus, Takifug

niphobles,

Lagocephalus lunaris, Lagocephalus glovers, Lagocephalus wheelers,
Pleuranacanthus sceleratus, Feroxodon multistriatus

dorsal, ventral and opercular prickles

Takifugu obscurus

ventral prickles

Lagocephalus laevigatus

absent

Lagocephalus inermis, Sphoeoides pachygaster

traces of prickles

Takifugu snyderi, Takifugu vermicularis, Takifugu prophyreus

scale-like prickles

Takifugu pardalis
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A5 (Taleifugu rulm'pes), BB (T, chinensis), TVAE (T,
xanthopterus), BHE (T, poecilonotus), BN AZE (1. al-
boplumbeus) 2D SHUO B (T, bimaculatus) TS TR
o] #ig FHoE WAz Wol 9 (Fig. S5, Al Ay
B., B; Ci, Cx; Dy, D).

A% (T, prophyra) B N2 (T, onpderi) & RO )
stelof £ FHy mgoz FAAuk Fa B9 374
°]5H FHEol Ak FH, TR (T vermicularis) &

E5 (1. pordalis) > RO 7WAF-E 3 B AT g3t
AaAdo] 7lsn 7 £ 2o e Fe Helrh

AEFY 98, 2oEge 2uE g FEF 714
B (T. stictonotus) L FAEIRO] 471 o] 3o 2 fiHiHo] T
g 2l M3 1 A% AW 2 AolE glon, A2y
(Chelonodon [latoaz)«-l A$ 55 gHEEY Eo FRU=Z
Zeld A= I (Fig. 5, 1).

SN

J ;
wZZ

\/zﬁ?// %}A %J\

Fig. 5. Spinous spines (pnckles) of tetraodontid fi-
shes.
Ai~L:: Dorsal spinous spines; A.~Lx Vent-
ral spinous spines; J:: Caudal spinous spines;
A, Az Takifugu bimaculatus, B.. Bx: Takifugu
poecilonotus, Ci, Cx: Takifugu obscurus, D,
D.: Takifugu alboplumbeus, E. E.. Lagoce-
phalus lunaris, Fi, F»: Lagocephalus gloverr,
G, G»: Boesemanichthys firmamentum; H,,
H:: Arothron stellatus, 1., 1. Chelonodon pa-
toca; Ji, J.. Ji: Ephippion guttifer; K., Ka: Fe-
roxodon multistriatus, L., L. Canthigaster
rivulata.

Au7 A28 5% pEme TR 28 il
of glof th2 B oAf s s, A2 E % FER
wale i 383 $2Eg (Fig S, 1, Iy Ly, L),

4215 (Ephippion) FA 8 (E. gurifer) 9 735, Y]

o] A MFH $5% 5L GEg Y743
E%fa 3, me%d 71 Ty 2dE ¥ EERS
7EA AL le] Eold Fe g st Ak (Fig. S, i, Jo, Jo).

4, #8F (Body form)
BER 79 %ﬁ’% T2 urys o A WEgoz
Z4A37 oz A 25 a

5o f9Ye FUsel AL HAFAL, BRI,
LURE HARE FASE 2 9F FRB olFE o
Foll Hgstel AT Yl

BERE] EEEL vyt A3 BEF 21, 3
Ao 2 Argu|yt Folr 2 F o7t 4A ‘T“ﬁ%
o} FhgA=Hu st Zoly {9 FEo| oA Eole
o, Ax=enle Feig} A= oFd wet 27] dEx
ot olF9 f9 AF LHF AV de A B

A2 B@o] A28 JRB o]F9 @B s #
o &3l ABBEH AZEE A7 T2 U9 A5
z27} B BHd HLHA AW HEL LFoln
Fgxoz 2HH glo] & HEH IHo|g Hel

HERE Yole 08 208 2 2luEo] RiYEy
Y89 Henr vig BEo —]r , 2o 2ge] 2uE
BE7L dold 4oz §489 BFS Bol1 9t

HEB (Boesemamcbtbys) 01 2 ABEER (rothron)
o E3ANIe AFAET Yoy (Fraser- Brunner,
1943: Matsuura, 1984), © 89 ¢ ALEB BE &
t @EEs Y F50 Aoyt gon myrRF ol
"‘0} °"“§§-4 BpE Hola Sled utetd AZE B

& A =gu] E7)57) B3 ojto] A1 7t

]‘“’* %”é’éi doke] Mg 2gd Aoz A4

W,

Flo Fl

}:1

5. #8t8 (Body color)

AR olF T UER 2HERE EF
2 AzRE JFY @BEe I4F g4,
Aed 5oy o] FolA Qo] UMl gie B oF
Solt}, 2y AEEBY JEE RE fio] 94
s o] s, Auuez HhEo]

2. SARE

a4, e 9

O

¥2
2
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FEHU

HEREL AZEBY WA Ban Jhozg
o] Q1o ozt Aol g Holn tiAFFY FFHEL
$Zo] & oaXAY Ay} 9lu, mAFEY of
PZox A3 FT 24 wES /AL glo] FEHEh

FEFe BB v B3 74 A=gu)y g%
of HE 7HAL Slo] FolE B G FARH
43t

B St 15 e BEY B 928 97t o
o, 5B tedde AXEG FHGo|ge BE
Argu)zt FA T FEAL 0y Fo) 7122 574
& 2747 3ol vlaHEgit 1ela i APE, A
B 25 9 A8S A U] BEL /teA=

Ao & wee AAD dof Mate S5

H 9 g FEd g3 AAHE mA=
B ofEo] 98 W 3L FAE F
2% g ow, 2P} Aol B - ol Aolst
. BEB Ghdle meX =] By o]
Aolg B BHA MR Augdoged, 28
SR s BA=en] k3o AA ey, &8
BdAe 7t 2402 £551 FEo] FHE
AL 9ol 2= A (Fig. 6, A, B, E).

LW BB 2WE (Pleuranacanthus sceleatus) S HE A
e} ezt GEF oot npAMA R THFol S 3t
I e ¥ &89t (Fig. 6, F).

32
el

ZAEF (Tetraodontidae) o159 A5 Fe) 2 7b&d)
WEHE, FE, KHE, BY 2 BE9 54 2AEY
feted, 1989 9AFH 1994F 7A7A vzt 2070
ARNA 108 271 BRS Ase R e
o534 2

L AEH R e FRB (Takiug), 228
(Lagocepbalus), LW BB (Pleuranacanthus), BB
(Spbeoides) 2 WX &8 (Feroxodon) o159 72 270
oln|, A& (prippion)i} EB (Cdntbigasler) Sh
€ Vholx, wrdl BEE (Boesemanichthys), AEEB
(drothron) B A2 BB (Chelonodon) 1FT AT}

2. UEE ESEE UEE AZEE 2 928
olfrel HEFL &9 I 9A 192 F wEH

A

Fig. 6. Spapes and color of caudal fin of the species
of the genus Lagocephalus and Pleuranacan-
thus fishes.

"b: black; g: gray; w: white; y: yellow; A: La-
gocephalus lunaris; B: Lagocephalus glover,
C: Lagocephalus wheelert, D: Lagocephalus
inermis; E: Lagocephalus laevigatus, F:
Pleuranacanthus sceleatus.
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