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© The Ichthyological Society of Japan 2000 Abstract The appearance sequence of calcified germ teeth and morphological
changes in pharyngeal teeth of Gnathopogon elongatus elongatus larvae and juve-
niles, obtained from artificially fertilized eggs of fish caught in a canal in Naga-
hama City, facing Lake Biwa, are described. The appearance sequence of calcified
germ teeth was similar to those in G. caerulescens, both species exhibiting the so-
called “A-type” pattern. Morphological changes in the pharyngeal teeth were di-
vided into six stages, the first five being similar to comparable stages in My-
lopharyngodon piceus. However, teeth at the sixth stage differed from those in M.

piceus, the latter beeing characterized by a smooth grinding surface.
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AWPECH ST A REHOMEEE, & TwB, kRO E0 I TREBHEGED

DR LT, BiMEZEOHHERD S,
fEICEA Y b DIHEERICE Do T, 2
DR AL D BRI AN TH S Z &°
B SN Twb (Vasnecov, 1939: /N3, 1982; Naka-
jima and Yue, 1989; Nakajima, 1990). £k, %%
0 2 J& Gnathopogon (& 71 < 71 L%} Gobioninae (2
FoOoLNTWRH (Fl2E, HIEh, 1977),
Hosoya (1986) 2¥E#& L 7=/~ v A HiFl 2> 51351 &
n, NWVTAERIGEIN TS, 72, HA
Yy EUIEIE, REQIT G caerulescens & ¥
£ 3 G. elongatus elongatus D 2TEH % 1), THH
RIZEL AT A7 EQIDSEENIIBVTE
vEOaNyHELzE SN, EBEWHTIEIMmEDRN
ICHEREICREBRSELTWA Z LN ERS N
TWwa (Hi7, 1987). MHEEERIZ BV T HIEEEM
TIEyEOa bRy EOaORE MR IZAHEL

HEATETH L E SN TWE (FE, 1994).
KEFZEClE, EBMEY E0a0REEOFER
Wa oLz,

MR E B &

B EEETAREOEENICE U TV 5K
TRESN 0D (BENEYESSES |
LBMI1210013701~1210013704) % #HE L LT, A
THIL, W LAFaETEFTL, FHAER
(LBM1210013705~1210013720) % {ER L7z, 1FHE
IR DS 63 AR Z (ZITREFNHE L, THSEH
BlEEH DA (LBMI1210015081~1210015101) &
L7:. &, REIHREEEHREHC YR 5
HBEOBEE TEEIE L.

IRGEME B ZEF OREAR L, 1%KOH KEE 1000 ml
T )H) Ly K 7o a— VEANAWE 1.5 ml
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T LGB Tgete L7z, gefs SN FHEM
SRS, ERIEMEE T CIHTESE % &0 Ok ALk
EELITRI L, BREtE, RERTOEKEORE
RN EEE L.

BEARENT, BHLWESZ 1% 4 2 37
LERTHREEL, HEE & D ICHMBEEREL,
ThaA—=N)—ATHAKL, 7TEFZIZBLT
BE\gz L7c. S2IREEARE, BEHEHRHEEICOE, 4
F ARy —TExIA—T 17 L, EERNE

BEMEE (JSM-5800) THIZEL 7. ThoiEAn—
BRI NHEE B R R A (LBM1210013721~1210013723,
LBM1210014078~1210014080) & L TH#& L7-.

FEHOEB L OEROFZEILX, HORE, &
My —r, K&EL, ErbRELR. HiEB L
UditE%, O E %L, Nakajima (1979, 1984,
1987, 1990, 1991), B 132> (1986) IZfE> 72, 1F5
EROEOMEIZOWTIE, BRUOEOME
CeO& L, ZNLDAHTIZMA > T, Anl. An2, An3
EL, BAIZHEDP>T, Pol b L7z, F7, &ff
ZAIDWTUE, rONEOnEHORHE Lo %,
&R L.

BIEDHIR/ Ny — >

WL, RiEAFEO (AE45mm) 267 )
VrTHRTY, RAFA (RE48mm) 7 HIRTE
BIZEE L. ZOE, ([Ce0lE & [Pol B4 HEE
BIZEEL, [AnlJRDESETHITH -7z, ,[Ce0]
HIIEMEDRETH > 7. HE I3 mm TEFIERD
WA, BITERIIDY), BEFHROKD
DBV (FRREI1L.6mm) T TICIXEFIAER L,
BAERIZR 7.

RO MBI NS — 1%, 5 155HE 12 [Ce0] B,
552 2CHRIE IS \[Pol 18, [Anl]tE, %5 3%0HikIC
J[CeO018, ,[An2]8k, 554339312 ,[Pol],
s[AnT]EE, S[An3]8, 55 52312 ,[Ce0]H,
JAN2)H, 6 ZCHRIEIC J[Pol ], [Anl]i,
s[An3]ER S EI N, Nakajima (1984) D A BTt
RICEOSNLEEHI S — > Th o7 (Fig. 1).
&4 DiE, 5133k SIEICIHA, [F—35H
BETIE, BAMNGRL, BiAMIELEHML
(Table 1).

NRERBE DL RETZ AL

ASBEIRDSE WD [PolthiE, #I7ICEH

Fig. 1. The pattern of appearance of tooth germs in
larvae and juveniles of Gnathopogon elongatus elon-
gatus. Solid lines show replacement waves, and broken
lines show tooth families. Teeth: I, tooth ,[CeO0]; II,
tooth |[Pol]; III, tooth |[Anl]: IV, tooth ,[CeO]: i,
tooth ,[An2]: V, tooth ;[Pol]; VI. tooth ;[Anl]: ii,
tooth ;[An3]; VII, tooth ,[Ce0]: iii, tooth ,[An2]: VIII,
tooth s[Pol]; IX, tooth s[Anl]; iv, tooth ;[An3].

L7-M#¥THh 5 (Fig. 2-a). 2B HETH 5
S[Pol B X BRFEER SR UM, IREGE AR R/MIl %
<. REEm ISR H ), FOEELL LR
Nz M EBALREED H 5. KREFKIZ/NER
D&% (Fig. 2-b). 3LEHDETH % [Pol |8k IdH7E
HORUENNEZEL L RD, SMIEEFAHIZIC,
PN &% DYEA% % B (Fig. 2-¢). 418 H D, [Pol]
WL, RETEDRRILLY, WEFD/NERHTE
2% A (Fig. 2-d). EE13.0mm DA TIE, AS
B ([Pol]f) 13, X5I12KE A5 (Fig 2-). 1K
K 17.8mm, 21.6mm DA TIE. ASEHDIKES
BIED), ~NTROEFEEZET S, WKAEHELIZIE
/INGEREFIAE 5B (Fig. 2-f, Fig. 3-a). WA T
3, AU LZITA2ENE V. BHEEZITT
WRWASHRIE, XA EAE Y, B
B EO/NZERFNILE 72 %\ (Fig. 3-b).

AL EEIEDB WD [Ce0]t & 21t H D ,[Ce0]
B3R 77 12BN L-M#k TH 5 (Fig. 2-a). LA
L, fEfEIZX - T, L[CeOlH 12 IZIAIV 72
FHEVTER SN, MEEPRONLZLLH S
(Fig. 2-b). 3fCH D [CeO]thidtHIAZR A R LI, B
BHEARRLIMUZ [ <. AIMI ORI A% IZ/N5E
AR 5N S (Fig. 2-b). 4L H O [Ce0]t T,
HERORQUNAMEEICRY, BEEAYME % )
< (Fig. 2-c, d). AE13.0mmOHEATIE, A4
(10[Ce0th) DI AT AR RILATS (Fig. 2-e). KE
17.8mm Tid, #AKE %5 (Fig. 2-). 21.6mm
DHEHTIE, REEATLAY, EESNTIRIZE
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% (Fig. 3-a). WADA4EIL, ASTRERI L L) &
Fik%E LTWAD, ASHIZHIRTEAHA RV
(Fig. 3-b).

A RN OO [Anl ] IEHEFITEMRL
7-FM$s Td B (Fig. 2-a). 2fLH D [Anl]EE 2T
BRICEAZEAEITERSNG, WEHIIRS
21 <. PYMBlOTE R A% 2L/ ANE R (Fig.
2-b). 3ftH O [Anl @ IZRRwEET R LN, K
AHEAR LM Z [ (Fig. 2-¢). 4fLH ?,[Anl]
EOFIRD JAnIJEE L E DS &\ (Fig 2-d). fKE
13.0mm DHEETIE, A3 (J[Anl]EH) TEREAK
XY, IRAEOHRERITISMIZERL, %
AR IC R 55Y, WEHFEL LRSS
L 1d7 v (Fig. 2-e). RR17.8mm OREMD A3 D
FREDOTIRTH B (Fig. 2-). HE21.6mm O

TlE, BKEHDRRILA S (Fig. 3a) BT
B S K S RN H D, E!i’l‘ﬁﬂ
Bk < CC%. W & T /] ‘ﬁf_fiﬁif: 2\ (Fig.
3-b).

A2 D 1t H O, [An2]8, 2fRH D
JAn2)8, 3fCH O [An2]t & b &FIZER L7H
H#E85Td B (Fig. 2-b. d). AR 13.0mm OHEMA T,
A2 (J[An2]H) (XA 2R IR G H AT S 1,
PAMEl DT A% (/N EHEDSIE & (Fig. 2-e). A&
17.8mm, AE21.6mmDHEALD A2EHDTIK D [H
¥ TH5 (Fig. 2-f, Fig. 3-a). WA TDH, A2MIHE
Hizm{EBALREHED R SN 5 (Fig. 3-b).

AltErrosE 1fLH®,[An3]8E, 2AHD
[An31H, AE13.0mmORERDAIE ([An3]H)
1, L LIEFIZEBML-HEETH S (Fig. 2-b,
c,e). KE17.8mm*21.6mmDHEHDALBIZIL
B NS RIREENR SN S (Fig. 2-f, Fig.
3-a). BB AIEIZMEEIRT, KEE H->T
LN E B RV TW A (Fig. 3-b).

25 B EOEIEIEIAEIMmE IS E
HWIHL, kE1lL6mm%E 225 L% OEETE
Gl A NHIER ICEE T 5. 1L.6mmDIFATIIE
FizEM LM TH A (Fig. 2-¢). 11.9mm D
FETIE, BAFICHVERERESER I NS (Fig.
2-d). HEBTHEETHAD. WATIE, B2EOK
BRI 2 A, BIEHOKAHEHIIES %=
LWt EFETHS.

z

EME Y T aOMEEOREIZL bR
AL DBAEIL, TRED6 DDA &
MNTES

Behs 5'6 BRI Do TER L7 sE
[Ce0]8, [Pol]Bk, [Anl]H, Z[CeO]EJf?. ,[An2]
B, J[An3]H, ,[An2]#h, [An3]EH, J[An2]H,
J[An3|H, FEDOBYI

Bt 2 o BT SCIR (C g R o 7o iR 2 1A IR
&M% b O, ,[Ce0]th, ,[Anl]Bh, ([An2]H, F
BB LUMADA2EE ALE, FEPOHAILD
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Table 1. Period, expressedin terms of fish growth, from appearance to fussion to bone of each calcified
" tooth germ in the larval dentition of Gnathopogon elongatus elongatus
Replacement Teeth Appearance of calcified Fussion to bone of tooth
waves tooth germ (fish SL in mm) germs (fish SL in mm)
1st replacement wave [Ce0] — 4.8
2nd replacement wave [Pol] — 4.8
[Anl] 4.8 5.7
3rd replacement wave ,[Ce0] 4.8 6.4
,[An2] 5.7 7.0
4th replacement wave ;[Pol] 6.2 7.6
;[Anl] 6.9 8.2
;[An3] 7.0 8.6
5th replacement wave ,[Ce0] 8.2 9.2
4[An2] 8.6 9.5
6th replacement wave [Pol] 9.2 10.2
s[Anl] 9.3 10.4
s[An3] 10.2 10.8

—, fish of smaller SL than 4.8 mm not examined.
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Fig. 2. The pharyngeal dentition in larvae and juveniles of Gnathopogon elongatus elongatus. a)
larva, 6.7mm SL, LBM1210015083, scale bar 0.02mm; b) larva, 8.8 mm SL, LBM1210015085,
scale bar 0.05 mm; c¢) larva, 11.6mm SL, LMBI1210015092, scale bar 0.05 mm; d) larva, 11.9mm
SL, LBM1210015093, scale bar 0.1 mm; e) juvenile, 13.0mm SL, LBM1210015099, scale bar 0.1
mm; f) juvenile, 17.8 mm SL, LBM 1210015096, scale bar 0.1 mm. Tooth symbols, [-IX, and i-iv are
defined in Figure ; other tooth symbols: X, tooth ([Ce0]; v, tooth ,[An2]; XI, tooth ,[Pol1]; XII, tooth
slAnl]; vi, tooth ;[An3]; X111, tooth ([Ce0]; vii, tooth ([An2]; X1V, tooth ,[Po1]; XV, tooth ,[Anl].
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Fig. 3. The pharyngeal dentition in a juvenile
Gnathopogon  elongatus — elongatus, 21.6mm  SL
(above, LBM1210014079) and in an adult, 84.8 mm
SL (below, LBM1210013722).
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Fig. 4. Comparison between tooth generalized tooth development processes of Gnathopogon elon-
gatus elongatus (above) and Mylopharyngodon piceus (below). Numbers show developmental stages.
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EREGALAS, ZDMEA DRERETALONL Z &
ZRL7. ZFOHRTERYEDT G caerulescens O
BB OMHEE L, 747+ OFRAEBRMS ITHY S
LW THLILERL TS, BEMES OO
DOUHBERR X, EEME S E0 Rk REY £
O I OMHBERIZ C 65X, KA ED/INERA 7%
O BREmOLLC R (FRE, 1994). LaL,
BEMEY T IIBVTYH, HEEESE L
NERDFEL, FHEYICBIT BIHTEHE D54 B
RESTERESINS. FREMEY €030l
L, 7AUADRERESHSHMMELTVA S
EbhL, BEBHMESREFOILyETOangh
M ZRSMAKRES 0 IOIEEE L 74 7 4+ D
BERBESHOLMET A EHESNS. T4 A4
T, NTROEFEE O EHATE S 224D,
FEEEM6IZ2 D, ZOROT F 7+ OIRGEE
1%, =Y HERDO =T 1 Hemibarbus barbus DK
BTRONLETH A (Nakajima and Yue, 1995).
L LARETIE, 747+ DOREER6IZH YT
LEFEDEIZIERL2WT, ¥ET IO AN
B7Z2EIZ7% 5 2 &A% 572 (Fig. 4).

Hosoya (1986) (2 & - T, H~y HHiE D LD
N7z, &Y T8 Pseudorasbora, ¥ 7 A & Sar-
cocheilichthys, ¥ 7 J& Pungtungia MWK E % <
INVT AHFOIRFEROFEEE LT A2 LI
£-T, FTUIBOFEFENMEORE IZEH
TEHLEZLNS.

& [

AR EOLIIHT- > T, BEHEDKIS |
TV WERETF S ALK T 2. Ao
—ERIZIE, BEIEYEESMEE 2 FH L.
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