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Larval Development of a Gobiid Fish, Odontobutis obscura obscura
in Comparison with That of O. o. interrupta and of O. platycephala

Akihisa Iwata, Sang-Ring Jeon, Nobuhiko Mizuno and Ki-Chul Choi
(Received January 28, 1988)

Larval development of Odontobutis obscura obscura, reared with Artemia sp. and
Limnodrilus sp. for about two months, was observed in a room maintained at 20+0.5°C.
The development was classified into nine nominal stages, and was compared with that of
0. o. interrupta and of O. platycephala. The size and shape of the eggs and the development
of this species are similar to those of O. o. interrupta and O. platycephala. From the
juvenile stage, O. obscura is distinguishable from O. platycephala by the appearance of
dark bands on the body located in the same position as in adults. O. o. interrupta is also
distinguished from O. o. obscura in the juvenile stage by the presence of melanophores on
the dorsal and ventral sides of the caudal peduncle. The anal fin fold of O. obscura is
higher than the dorsal fin fold, but the two folds are equal in height in O. platycephala.
O. obscura has a well-developed air bladder and swims high in the water at the feeding
stage. O. platycephala has a poorly developed air bladder and swims on the bottom.
Xanthophores are observed at an earlier stage and more strongly developed in O. obscura
than in O. platycephala. Growth rate is faster in O. obscura than in O. platycephala. O.
obscura spawns at a smaller body size than O. platycephala. In O. o. obscura, the arrange-
ment of cephalic pit organs is completed at 14 mm SL. In O. o. interrupta, this arrange-
ment is completed at the same time or a little later than in O. o. obscura. The infraorbital
and verticalantorbital pit lines of O. platycephala, which are separated in the adults, are
connected until the juveniles measure about 30 mm SL. These pit lines are connected even
in the adults of O. o. obscura and interrupta. In O. platycephala, the sensory canals are
first formed behind the eyes, then dorso-anterior to the eyes, then at the posterior edge
of the preopercles and finally anterior to the eyes. Postocular canals begin to form in
individuals more than 20 mm SL. All individuals of O. o. interrupta more than 70 mm
SL have postocular canals. O. o. obscura has no sensory canals throughout life. The
differences in growth rate, body size at spawning, and the time of completion of the
cephalic lateral line system suggest paedomorphosis in the three taxa studied here.

(AIl: The Crown Prince’s Household, Motoakasaka, Minato-ku, Tokyo 107, Japan; SRJ:
Sang-Myung Women’s University, Seoul 110-743, Korea; NM: Department of Biology, Ehime
University, 2-5, Bunkyo-cho, Matsuyama 790, Japan; KCC: Korean Institute of Freshwater
Biology, Seoul 151-029, Korea)
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BeonT, 3IBETHELhCHREZHMETS.
HHRUTAHZ

Fya B RoREMIFRENUNEEIIESR, @
TMHUETEE, REELHMIIET R ChS. 1979 Fi
4 8 2 BT H 24 BEenidCHE 57.3-117.7
mm OHERE 19 BAVMEE 29 [@, 1980 £k 5 A 17 |
25 26 B ToORIIHAE 76.0-104.0mm DA 4R
N ZR 1EIOEN T 1.

BEEAL, JPEREARERE, Iwata et al. (1985) T
FRALLHEBERLTHS. EIRKCIIE(be = — 15
DOREONEY BECBELCbORFEH L. BAOF
WHE B RhEIKA T “upside-down movement”
(Mashiko, 1976) %17 5 HEA B KK, MEEH DR B &
LEFAEROMRY GEHIIL T 5 L Bbh e A
L, ERxfTbei. THEOIIBRAY LE LI
Lictg, EINK & £ &R 200.5°C i S hiciEii
FHOAECB L. ABCBELTL, sBRLE- K%
T, KELBREBREFEHCBHESI D> 2 ANT
FRIXDECDORERFSIDIT, =FHA 7Y =V
KRB A BEH T Lic. BeRoEEFTOWTHRUE
A CERE 2kt L1,

AR I, TS5 M4 V2 ) v S Artemia
sp. D/ =TV ASEREZ, TOBA P I T A
Limnodrilus sp. DI HBEEES 2, HEOCITA b3
ARG RERA L.

BB OH B O ELOEOBER UL Tk
Z DR IR T 5 FHN s EFYEEES X 5L, &
BE I MBOFFATA VT € VERTIHKE: L
%, WBREFEERET T -7, RO, KA
ELTCHEARRAMMIETOIN%E 1 JF o v T 30 fE E
O, TOFEHfERRDI.

R, ThbHDHER, 295 4 Fvate=a35
v aDEGREYFELCEOLZhETXTH L TH
5.

= e

FraoBEGERE BoRREREI: BRHERE
T, EMAEBELREXE TS NEORRLERITH
ZFh 3.11-4.77 mm, 1.60-2.29 mm (Jp#FE$ N=33) ¢hH
ofc. PEIEFHT, HELLILEBEEYEL, £X
DINZWHERERE IR TS, JPEOERIT 1.51-
2.23mm (N=33) Thotz. 2D X3, Fvandn
—RD~EHEDOLTNCHRTE LA THBZ LiT
TR - FE (1964) 2MEHL T 5.

EEFEDLHE (Fig. 1, Table 1): D AP
BOEMATHCHBL, BHERRS EET 2 REREY
BEEAT-2 A 2L, UEBEHLWCEENSESE £
BIERXAT—UHREHLE. BE, ZHLTHLAT
— Y A ¥ TOMBCOWTIRBEY Thich o 1.

ZRE®% 10 H, A7 — 2 A, k& 5.00mm (Fig. 1 A).
Z DR, EIRFBEOIRIIEEEO TR L b . R
BeaR \EL, MERES. WEEC m & 2% £
h, e mELERS. DEEBHOTERE R
HLTWws., BndDR3 AT —oTHEIETAHZ &4
B5.

Z¥E% 13 H, A7 — v B, {f& 5.25mm (Fig. 1 B).
BIEEE DR BRET5. BB AT 5. BT,
BEoEH, HLEBEEERS, EEEREACEAER
PHBETS. HaFRI M COTECENLS. BILEER
ATSR, B, MEEECEEERTS. chboft
BEBIIZOAT —CORTHED BRI

FH® 15 H, 27— C, ff& 6.42mm (Fig. 1C).
B2 EBEOBELENMLEBG TS, BaKirs
DEFTEDLND.

Z¥H% 17 B, 27— D, k& 6.64mm (Fig. 1 D).
MEEDIESI L BET 5. BEVRBOZTh L3E
AU Liss. H2EHEEBHEOESENLOMNMRTE L
. DREGEOBE IR, AEr bR oFEENR
Hohhiel s, PEANOWMKIZCHA TS, F1 L
BLEHETHOBEAHENTEADS. W, IMLES,
REEIEF R RERRAHET 5.

Z¥E% 19 H, A7 — 2 E, {k& 7.58 mm (Fig. 1E).
IREEDVBEDOTh LI3ER UABCEIETS. & 1 i
CEReREAHETS.

Z¥EH 21 H, A7 — 2 F, {4E 8.04 mm (Fig. 1F).
ESABHCTIR S h, B, DRE L eh. B
CEREOAKRILHETS.

BILIAT -2 APDBF £ TORWGHEETAR b
2, 27— D 25 E ¥ TOMMBBCIIS .

Z¥EH 25 H, A7 — v G, k& 8.33 mm (Fig. 1 G).
BEYHATS. BREAETHLLIR TS, KELE
RTERL, KPBIET 78S, SABEKEATHE
DB Ih. HEO/RENBIED. hFECST7 = v
BEbbhb.

ZHEH% 32 H, A5 — v H, k& 9.38 mm (Fig. 1 H).
BILNRAR LS. BEDOHMENBRD. H2E6EL
BECEERREI\EETS.

Z¥EH 53 H, A7 —2 1, & 13.93 mm (Fig. 11).
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Table 1.
obscura obscura.

Stage characters, additional characters, standard length (SL, in mm) and the days after fertilization of Odontobutis
Nominal stage names (A-I) correspond to those of Fig. 1.

Nominal Days after

Stage characters

SL (mm)

Additional characters

stage fertilization

A 10 Rudiments of pelvic fins appear on dorso- 5.00 Dorsal fin fold higher than anal one. Many veins appear on
anterior parts of yolk sac. Notochord yolk sac. Heart greatly projecting from breast. Melano-
flexed. phores appear in eye. The earliest stage of hatching.

B 13 Mandible formed. Caudal fin rays begin to 5.25 Melanophores appear on upper part of air bladder, posterior
appear. Pectoral fin begins to move. In- part of second dorsal fin base, and upper side of caudal base.
testine convoluted. Xanthophores appear on dorsal part of body. Hatching

glands appear on lower part of mandible and head, and on
breast.

C 15 Rudiments of second dorsal and anal fin 6.42 Xanthophores appear on all parts of body.
rays appear. Caudal fin with the same shape as in adults. Soft rays of

D 17 Pectoral fin rays begin to appear. 6.64 second dorsal and anal fins reach the edge of each fin.

Heart enters breast. Oil globules rapidly reduced in number.
Dark bands under first and second dorsal fins begin to form.
Melanophores appear on middle of caudal base, mandible,
maxillary, and upper side of anus. Most individuals hatch
at this and the next stage.

E 19 Pelvic fin located as in adults. 7.58 Melanophores appear on first dorsal fin.

F 21 Most oil globules have disappeared, and 8.04 Melanophores appear on abdomen.
yolk is absorbed rapidly.

G 25 Feeding begins. 8.33 Gas bladder expanded. Guanophores began to appear on the

body. Pelvic fins rapidly lengthen.

H 32 Nostrils elliptical. 9.38 Pectoral fins rapidly lengthen. Melanophores appear on second

dorsal and caudal fins.

1 53 Nostrils isolated pits. Posterior part of the 13.93

body covered with scales.
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Fig. 1. Embryonic development of Odontobutis obscura obscura. A, 10 days after fertilization,
5.00mm SL; B, 13 days, 5.25mm SL; C, 15 days, 6.42mm SL; D, 17 days, 6.64 mm SL; E,
19 days, 7.58 mm SL; F, 21 days, 8.04mm SL; G, 25 days, 8.33mm SL; H, 32 days, 9.38
mm SL; I, 53 days, 13.93 mm SL. Hatching took place at about stage C in early cases and
in most individuals at stages D and E. Scale bars indicate 1 mm.
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Fig. 2. Growth of Odontobutis platycephala, O. obscura interrupta and O. o. obscura. Letters, A-1

in the growth lines correspond to the nominal stage names in Fig. 1.

kraetw4¥FEa.-a954 FO0BKREE
OB FvalowTOEROERY, x4 7 FV
BT AEEIIES (1987) @, ¥hav A Fvall
B8+ % Choi and Jin (1977) & 0° Iwata et al. (1988) o
LB L THRS.

BOBK EREE: 3 HLbi, JHoRIBAKT,
HCEREXYETH. POKRE JWTIFEEERT
FeRadoY (NI

WERCTEH: AT - ARKWT, Fvate<s
7 ¥ v 2 TREREOR;BIREO T X b B2,
24Ky I TREZEOENIE L.

A75—2 G T, Fvalte=gs Vv an@E3t+y
CEELTWHEDORML, 2754 FvadZhulEE
R EDBEEINEL, 2l LA R»HLIRKRED
BELED LRIV, £5 LT, Mi2FCRKERZENR
TR L, KPCEIETATH BRI, FE X
FO X5 ETEBERLOURIT, MF L2 ToOEEN
KEZES LOCBHTHIOLTH 1.

%E#EE (Fig. 2): SEOMETIE, 3 FLd 20
0.5°C T hcERENTREYET I . THHE
BAT—OCETHETOARCOWTLRBE, Fva
L= 7 FvaDfiiikEhELED LR, L
HLl, 2754 F Y 2IIWM2ELHNRT, —AF—2
CETHETRELDBRELELTS. flx i, ZH
BISHTH2BIAT - CRELTWADY, avs
A F¥vaTlAT—Y B ThH, CREDEIARPE
T5. BroC, Bi2FIFEHR 2 BCAF—C FR

BLTWABN, 2954 Fvaid 2980 A5 -2 D
Thy, BeAENAT — 2 FIRgE+5 5 B, 7
2 HERCIEAABB LTS, e, BRI E
BOMOL, 2754 Fyadii2& o,
RaFaRkoms @fro BBRH & 2 oAz (Table 2):
oD 15 DAL ONT, FMLTEDAT — o TERE
FhLREaFE» BB T 5%, Table 2 iTRL1:.
582 EHEERP R, BEEROFRELEM, I
THO 4 M BERRIBETA ORI E~F5 Fva
DHTHAH. FvaTRREROEEL EmCBEREN
Bhious.
3ELLCEAERVLEITS 9T OWTHEB
BROAT —OREBELTHRD E, Vv ok 9Hard 75
fLCO2FEIDLE. Floav s34 FvaTiy,
=55 Fva X hHERBORWEAIE 1 ¥yFTORTH
5.
HIEHETHOREEHL, <85 FvaTRrT—
CET, FYaTiRA5F—2 D T, WwiFhidLthrik
BLTHBOEHL, 2v54 FvaTiir s — v E
TEHIDOEEI BB INS. F2EETHORKEY
3, Fvalte=g5 FyaTtRAT—2 B tE¥FHx
D, avFAF¥YaTRAT—CEThRLh, Fh*
R EE S, BEEEORAEII--ThIFH LY
EEINDM, TOAT—iEFva, €= &35 Fv
2, avyI5A4A VN aTEREh B, E, D Tth-t.
FEFER: Frale=f5 FvaTtiA s — B
I EEFERI EE,» GHALED, 25— C Tk
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EHTENRS. ZhELav A Py 2Tk, A7 —
o C XoHBTAEN, TOHMIEHTDOLTRLNS.
SRS REE RO AR FL28F (Fig. 3): Fv
21, A7—v D (hF 6.9mm) TIRILBOK I
{, RAORFFRNCE TR EL T, LaL, 1L
FHN2HDODLNT, HLBFIOHEEERICKLILENLTT
TR AL IER UBEe Bl L T\ % (Fig. 3A). 25
— < H-1 (k& 10.0mm) Tix, FLEBFI2 &7 HIL58EN
B L, MofBRIIEHRT 5B ZoREHL T
% (Fig. 3B). 27 — 2 I ({f& 13.9mm) DEMAETIL,
FRILBORIA I OD, A LIE R
RICEFTEL TS DA EE S iz (Fig. 30).

€= &3 Fval, A5—2 H »bH 1 (BE 13.9-
15.3mm) T Fv 2 A7 — v H-T (k£ 10.0 mm i)
ERAUHHEYETS.

2954 FvVaOnwThbE, A7—Y D (B E
6.7mm) OEEKE, A—AT—YDFvaxibhanfig
FlE k#EiZ/o\ (Fig. 3D). Livl, 25— I (5
4.6mm) iCEELTHAT—2 DORFILIZLALE
Hbicw (Fig. 3E). 27— I LIMAERE 19.0mm &
feoTh FvamAas—y H OFFILIZIFRALTTHS
(Fig. 3F). #& 26.8 mm 2% L 7oA T2 fLE5%1 1-23
DOEFIRAVPRL L ZERBECES. LrL, 2O
TRWTHE6 LTkt L w52 & (Fig. 3G) i3,
HREOMBTEACHETS. F& M4 mm OFEFETIHIL
WEl6 LT LDMRRAIED D thD, BE TR
T5.

R (Table 3, Fig. 3): BEEOHBULILEFIOWM

FNv=

DA fARFEAE

RloOEEIERTH LCHEE D, ILBFIoEx sk
TABEWGICESE L, BB ORE a5 &
T5ETT% (Fig. 3G, H).

2754 Vv aTlE, IROBEHCHHEEE c OB
NS EL, & 20mm 5 T3 TCBEMED 25% »°
COREEAYAEL, S0mm L EOEEKCIITRTHEE
4% (Table 3, Fig. 3). kiCRKET2REFIRONH
WZHsDH b T, 30mm A& 40mm STIIEREE ¢c o8
BRRCLEHL00, ikh 50mm HLETIZLTO
ki - DRSNS Hh b (Table 3, Fig. 3 H). #f
MENGOREE d L e AThitkE, BflofE
HABREE alld > L bELUHIND (Table 3).

= EF V2D REE c ORI 254 Vv
DFERIYLEL, FE 10mm Tio TR &idiIFE
WOMEN OREEXRATH LoD, vk, hk
80mm AT 1 {Htk (FAEREL 10) £ 90mm /T2 K
(7 6) TN ZHREEE b &2H LT fedd, ZIUlARE
& - TS FE L Bbhs. Ik, FvaTik
REL IR S higy (Table 3, Fig. 3: a-c).

3

E

SEDOFY 20RETL, WMikOe<F7Fvyae=a
Y74y 2B LRABC, THIYESCEHAN D
fREEL7ch, BERLE L, AREGLED LRI -
fo. Eh, BIEORIBAT —ORFOFELH2HED
FREFERUTHY, SEOFEFHED F v = Offfk
RAECECEEYE 2L 3E bRy (EEIED,
1987; Twata et al., 1988). 7%, 3 BEFLFNDFAE L

Table 2. Nominal stages (B-G) at which melanophores appear on the respective body parts

of Odontobutis.

Nominal stage names correspond to those of Fig. 1.

O. obscura interrupta

O. platycephala 0. o. obscura

Upper part of air bladder
Posterior part of second dorsal fin base
Middle of caudal base

Mandible

Maxillary

Upper side of caudal base
Abdomen

Upper side of anus

Dark band under first dorsal fin
Upper part of caudal peduncle
Lower part of caudal peduncle
Middle of second dorsal fin base
Underside of anus

Middle of anal base

Posterior part of anal base

T OO0 QOwWmEmmmimmS w

goumOQuUmTmama
OUTMwOoO0OU0ww
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B

O. platycephala

Fig. 3. Formation of the cephalic lateral line system. A-C, Odontobutis obscura obscura; D-J,
O. platycephala. A, 6.9 mm SL (nominal stage A); B, 10.0 mm SL (nominal stages H-I); C,
13.9mm SL (nominal stage I); D, 6.7 mm SL (nominal stage D); E, 14.6 mm SL (nominal
stage I); F, 19.0mm SL; G, 26.8 mm SL; H, 34.0mm SL. The small and large arrows in
G and H indicate differentiating and differentiated sensory canals, respectively. I and J are
schematic figures of the sensory canals and pit organs of the adult (from Iwata et al., 1985).
Arabic numerals 1-23 and shadowed portions with letters a-e indicate particular pit lines
and sensory canals, respectively.
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Table 3.

group (standard length in mm).

Numbers and percentages (in parentheses) of individuals with differentiated sensory canals (a-e) in each length
Notations of the sensory canals follow the example of Fig. 3.

Odontobutis platycephala

Length group 20- 30- 40- 50- 60- 70- 80- 90~ 100- 110- 120- 130- 140- 150-
Sample number 16 13 13 15 28 28 14 7 7 10 6 6 3 1
Canal a 0 0 0 3 11 22 13 7 6 10 6 6 3 1
(20.0) (39.3) (78.6) (92.9) (100) (87.5) (100) (100) (100) (100) (100)
b 1 9 9 15 28 28 13 7 7 10 6 6 3 1
(6.3) (69.2) (69.2) (100) (100) (100) (92.9) (100) (100) (100) (100) (100) (100) (100)
c 4 11 12 15 28 28 14 7 7 10 6 6 3 l
(25.0) (84.6) (92.3) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
d 0 6 7 9 25 24 12 6 7 10 6 6 3 1
(46.2) (53.8) (60.0) (89.3) (85.7) (85.7) (85.7) (100) (100) (100)  (100) (100) (100)
e 0 3 9 13 25 24 11 6 7 10 6 6 3 1
(23.1) (69.2) (86.7) (89.3) (85.7) (78.6) (85.7) (100)  (100)  (100)  (100)  (100)  (100)
e - 7 o bbscurahinterru)m 7 B B - -
Length group 20- 30- 40~ 50- 60- 70- 80- 90- 100- 110- 120- 130- 140- 150-
Sample number 12 16 20 9 5 5 10 6 2 4 0 0 0 1
Canal a 0 0 0 0 0 0 0 0 0 0 0
b 0 0 0 0 0 0 1 2 0 0 0
(10.0) (33.3)
c 0 4 9 6 3 5 10 5 2 3 1
(25.0) (45.0) (66.7) (60.0) (100) (100) (83.3) (100) (75.0) (100)
d 0 0 0 0 0 0 0 0 0 0 0
e 0 0 0 0 0 0 0 0 0 0 0
0. o. obscura
Length group 20- 30- 40- 50- 60- 70~ 80- 90- 100- 110- 120- 130- 140- 150-
Sample number 19 20 16 5 2 9 9 9 5 5 0
Canal a 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b 0 0 0 0 0 0 0 0 0 0 0 0 0 0
c 0 0 0 0 0 0 0 0 0 0 0 0 0 0
d 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NERIHE

FEYH o=~ A
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RECRANKE « R EORBFEITHTHS. Ko
T, RERCE 2 RA—0fB LS, 3 HLhLhic
EOBREDTFA « = A F ADHBERE X fehd TR
ETET, SHOBHELELTEINK.

Voo, @R (1964) B3 TIEERBLT
WhH XS, o~ EHEICHENTELLKAET, Bl
AR BRI ¥ TR BRARIIEE RIS £ TR
ELTWS., ZOE3+t~<&F5Fvatavys{Fya
TLELTHD (EHEIZH, 1987; Iwata et al., 1988),
3 BRCShLBEEENEIPA TR T LT Xy,
MEEEZATRRC Lic s Bbh 5.

Zoficd, FvaswCRHERNO R, IHEIEE
ROWHE, BORBMKEDELAAT —Uh, €<& 5
FvaeavsAFvatB—ThshI EMNHBLL.

T REOIRELN HHT- 3 HEOMFR 3 B, £k
FROEBHICEEOMC, HRALEETS. ToME
BEERRLIEE, Fvalte<xd5 VY aDRTOE
L, ZoWELay 54 FvaflcollEsn A £
oo Tiebb, A7 -2 A TOY - BREEOIE, 27
— v CTOEBEROBBEEE, 27— G TOED
RERE LBEXTE, FIUOAT - IRKETHEITO
RBEEEWCOWT, EROBGRIRDBNS.

—7, M2HMECH LR ENE LWHES L LT
I, BEFRROHBEMAIE L EBRLCHBE T AT -
COERBFONS. Iwataetal. (1985) 1%, Fva i+
< &7 Vv a2 ORBOFEBAREEERC, L R
EHEFEOHEYRDIN, ARBHACHHTS ¥V =
D—HCL=FF Vv a tAKEOEEELHEOL DI
ETHERE, MEVBRINOMERTERLEEEL
T, MEXYRABOREM L R Lic. AEOFHANI
B 5 —BOERLYE 2 BE, Lo ROFERCHS
NI-HEOHES, Tkl THBERRE D2 ITHE
W5 LA THhTRIEV i e s, Mz of
ENOAEHEINETHS LELCHERTHOLEHTH
Ay, ZhEH LT, =Y 54 Fvankid, HHME
REERUIMNC S L OHBEPRAOHE R D b
h, v= &7 Fva LRGSO M L TW5ET, il
DOTZE L3I & St (Iwataetal., 1985). SE DY
MoOBERKROERETY, =2 vS5AFvakfio2%L
DENCIEE  DHEEDRD bh, EROSEZE
BCETHTAERIE bRV X ).

BIAREREEROVPRENA DK I EOMFE
HARREEROVEBRITOWTL, 3 FOM TR
FVCBERSTED BRI, ¥, 2974 Fv a2 587
EEEBCEWT, BRATILEHLTWBILETI6 & 7

DHERO—FINICHEELTWD LW S HEEIERCET
5. ¥ b, 234 Vv aTRGHoBREThH B
ILEBFI6 & T oG, Fvate<&T Py aTIR
BOWBELRDOTHD. IHIT, <L F FvapBLT
WAHME—DRREE ok, REBTXREFTEL V52 Y
FAVNVanRIHPO > bk T T TAREEL
—HLTWw5. T, 2EKCZOREENZEDLND
hEL, 2954 Fy 2Tk 50mm BTHALDTHL
T, €= &5 FvaTi 7I0mmEUETHSL. chbD
BTh, 2v 514 Vv aoghifionBy, t~&5 Fv
2RI W ABECHEAEITRELTVHZ LS. £ L
T, REBELFnw Py acELTl, v=48 7
Fv a2 OREE ¢ BRI ER 30 mm & OHEIHE
HERBEIRTHDELDERTED.
Fvae=&5 FvyaTll, aviqg Py aichkx
T, ABFIOFERN L DBV, ZOFEEL, #i2E0W
WMORENEEZEL VLBV EWOIHRORE & —FK T
5. 1o, BREEOHBLERICKT S 3EF0EICEL
T, ZOBRETHBITHZ LIXTEw. ¥k b
W, IIMOEBYARFTHD EVHIFRYIERIETE
2, B2 ERHE I D L RVCEHCREEY TR
EAHWHEEXYSELTVALDLTHD. T THEARB
THRNOHRELHE L THD. Bk« FE (1964) 12
Fv =2 10 cm §7#%, Choi and Jin (1977) 32 v 5 4
FvatTllem THAHE, ThZThBEEL V5. 46
DFETEIN L Mo R/IMEARIE, Fv =T 57.3mm,
2954 FvatT 748mm THH, WH LRofE
X0 L RIBT/NE, o, FvanflirzvsifFy
20z IV AP IVE Vo TIRERLTVS. ¥
o, = &5 Vv 2 0EIMoR/MEAITAEE 59.3 mm
T, TOHETH Py 2 OFUEERLTW5.

2y 54 F Y a0REFEOHBBRBCHEKELT, Fv
22 X7 VY allrOBERCHEY A CIecRA
BAHTHS. LaL, PINRELRFCREGEN X
DNETHBZ L, FREBAREREERCEVTIY
D AEBREE LTS Lt TERTIUE, F
vare=g3FvaFavsMryal)yipmi
HHEEEHEL TS ERE XS

A GRAT) &, ~EEOREEOWT, BiED
HEATWBFRRMEANCH L L, T 0R{E - Wk
T b) THB L FERL OB, ZDFHIL)
SichiE, 3 BEOR T2 IAL Vv ahrdod bl
B/ (T VN el

B -HERMEHBPOTE) Frad, exF5 Fv
2LELL, A7 -2 G THEIATHCREL, [EIF T
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AHIHiEH:

WBLTED, KEXHEACEKTHTEHIBEINL.
IHIL, FREEWTHEELRTWHEAFER (Mc-
Elman and Balon, 1979) 3, A5 —< C T3+ TCIHED
EERCHEDONBEI LD, E= &7 FvyaBLTH
5. —F, 2v5AFvanAT—y G T, Sl
LR BIIEONBICTMAEDEENRD bk,
SEOHEENBEINLAT -y H THERNEL,
KEXER CEXTHTEHEEL RS ot Fi,
nie s A7 — i ThEARRIELECRERT
BT EiXighote.

Fvaigte<gs Fya bfARC, BEBREOHEY
ZLVH s THROMh O HBHRM « BE\v ot
K AEB L TR Y, WL« FOTRDOIETRVEK
HAFBEOBELBICAERTA 2V I(4 Vv ank
BRE L IREMIHEEYRL TV 5.
DEt#aa+s e, ERcAERLTEEEEDOH 2 Y
SAFY aBHANETREIGEZEDO OB, Zhik
DATMIVICERL, Picl LbHERO—IFICITE
PEELTHAEOERAR D TR EES TV LW HIHE
%o D (Odontobutis obscura) H it LiceE LS
o, £H5LTC, hEIFE -BE - BATHR LD
3 EECH L LTV 5 (Iwata et al., 1985). K@D AfE
BT XTHRKATH D, TOLMHILRIIBRKIE A E L
TORFETHoTcbELDNBD, 2774 Fvac
LT, #ERZOIICRVWHHEEERTELD
3, TOXEBEATHRIVCHAZ LERESBEEL
Twb EBEbhs. ¥k biE, ERCHRELTFRD
Finy, KR AKE DK T Lcke, BiET 5 KR
DEHEIRENE L, T EBTIABEORE &4
ALK EBPIES b TH S (KEF, 1962, 1987; 74
¥, 1980). MERA W) % HEaKR REL T BEHBFR
DZ LIz b b, EAEIHERTEG-E VT
HEOWEZ, CONMOIEAE—BEH T LITHAS.
Odontobutis obscura ® 3 WFED 5 b, BEDO < & 5
FvalBADFY 205biciX, MUK S ORHE
21 EXFICTWB E b s a, OSSR
i RcED .

il i3

ARFCOCT, AR IHEXHE, BEEAPY
BR7e ST L TR 4 OFEE %R 5o TG e FBRRFEOH
HERAEAE, IREERER, ExpEmEos
HR—E+t, NiTE—EL, LEERFEORARE L
B, URESCHERE, BIE ROVEIR, KETHRMEIRE
o/ B HEE, KERFEOBHKRCRK, &Mk

FvaofEiszEs

¥0& BFEPEIR, ERAFOMEE £HX, REHET
O HBBNK, AKX, BAETERAEHEOKRA
HK, RURMAHOBFRFER LAMETHOMERRERIC
HaTs. BEHIARFED VF+—F C. =Y AfE+
CIRE D KR, ER¥EFERFEONE #ELEA
KRR LD RCIRXERC My T8 %, /1o, 4
W D F IR K F IR B OB E « FEFFTIBR
BOBESCHAOABCIBEL OB Y, ThEhH
Wic, EL LB L EF . Fh, APRO—IBITX
E R D gE B A B GREFERS 57340035 &
61304071) DFEBI* 1T 1
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