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ABSTRACT

Several osteological characters of 45 species belonging to 26 genera and 4 subfamilies
in the family Gobiidae were surveyed based on 348 specimens collected from April, 1984
to September, 1992 in the southern part of Korea. The characters include the following:
first dorsal-fin pterygiophore formula, vertebral number, epural number, and number of
anal-fin pterygiophores anterior to the first haemal spine. The first dorsal-fin pterygiophore
formula and epural number showed considerable stability at the generic level, and the
number of anal-fin pterygiophores anterior to the first haemal spine and vertebral number
appeared useful characters at the species level. Among them, the epural number used
formerly to distinguish gobiid subfamilies was considered to be unimportant taxonomic

character in the classification of the subfamily Gobiinae.
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M =

THYAS o8 5o BHGobiidae) o1 F ] AFFH 2 AYEFAA dsire g& 47
7} BaA fow, AFAAE 72} o] =Fo] Ha thRegan, 1911; Takagi, 1950; Goslin,
1955; Miller, 1973; Birdsong, 1975; Springer, 1983, 1988).

Y50l I ojF = BIREN EEEFE 2 A=Y WiEEEel §lx, BTHEol A dd5
o] & ¥ olF @&3d 4 T2 E 7HA 2 %1 ol{Akihito, 1986), FAI AN 1A B L &
Heol ASRAVAE =odte dole olzlgel Utk ey FYoie 45 fo AR =
AE FHeE O AFERYEHY 477 83 A stEvul(Takagi, 1950; Akihito, 1963, 1967, 19
69, 1971), Ul AAME BZFoI(Ryu and Kim, 1980) € ZHLSBS TYE5B ©JF(lee, 1
990)el #3 A FE A7 UL Wojoh

T B5o £ olF Y HHARS $A=v] HEEE o Bd o] o859 #ES TR W
L Za% ¥dz HQriEa & o}y H EFo g AL H 1 E vHBirdsong, 1975; Akihito et al.,
1984; Birdsong et al., 1988), £ d7oAXe @34 B50] £ 7 fEo] A HF 249 A1
FA=YY @759 wdy, AlhEE AW A= @725 2 LRMERE A3
olE9 EFFAFH /IXNE #HRAd L, o} I FF0] B o7 AFEFHAHQ NxA=R
& 414 33

ERCIET

FA}o] ALEE FE22 19843 495 199241 109714 ¢lviele] Zb Akal G4 oA
8, F8, &d & AH83td Aoy, di e ARy =& o} d43lHTh

% 348098 WAe2 Taylor(1967)¢) Clearing and staining method® A}£-3le] RS ARE
£ AFAF F HZ2FS(vertebral number, V), A1yl D729 widA(first dorsalfin
pterygiophore formula, DF), A|1¥ A= AW RAx=v| E7]|Z$ (umber of analfin
pterygiophores anterior to the first haemal spine, AP) ¥ v & Z4*(epural number, B} FA}3}
Ak, HFEHE AREE /AR Jde RS OEFHeE 7HAD de BEEE FE34 A
ey, AlsArgn Gr)Z e g2 L Birdsong et al. (1988)) ulel, & A& olelvlo}
SAE ALSAzelnle] A Gr1Eo] Bol7t A& AFF9 Aol 2, dash(—) TheS) o}zl
o} &A= AAF Abolo} E0J7} Sl B7IZY 58, dFE AlsA=G0e Fx7} g @7
Z2 otgiulol £a thgol AAMEEME, 2l 04N e wdYd e AlEA =]
A gt 27]E3 A25(=v 9 AUA B7]F Atole] FHE e A chFg. 1).

& a

@74 Dol £ o} FE Kim et al. (1986)0] EES) B3t 2HE 2AZ Miller(1973)0) whet
4R E TRt 25 285 466 ¥ fE0] 55& AAE olF, T REHKERKIm and Choi,
1989; Kang, 1990: Lee, 1991)3} #iffi(Lee and Kim, 1992)0] F7} 71E =)o}, VA 4% 338
53% ¥ mfEo]l £¥sle Aoz HiugHof gl

et B d7dME BaE §F4 450 # olF sted 2 28] BEY AU Aol
ol FES Y53iAl RE TFR A @El Eleotrinae®] Eleotris oxycephala, Eviota abax,
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Odontobutis obscura potamophila, Philypnus glehmi, Vireosa hanaes} %5 ©] 5if}t Gobiinae?)
Lophiogobius ocellicauda, ~Sicyopterus japonicus ¥ HEGFo] #EE  Gobiohellinae]
Scartelaos gigas 5 88 8% A% % 265 45f 9 R thdtd AlTA =2l @7]1&9
W], A2, A1LAT A AA=G0) @S5 FEEFE 2AEY 2 &
22 YEed o] vlast Aot

ZAE ¥H e TR X THF Eleotrinae, E9] Z#t Gobiinae, A3 WS il Tridentigerinae
o wtEgkEo] @f Gobionellinaed) 47) #Hft B2 TR AASRLH, 7 TH e J§ 2L &
9] ol HimF Ao oS3 2o

1. &3] fF subfamily Eleoirinae

ASZ7AA BRu=old 65 8% 2 i /&l 2/5 38 ¢ el st =AM A
MicropercopsfB@} Odontobutis|B-2 )& Z 47} 242t 374¢F 270, A1E A= Adtel A =gy
G71257F Zhz 6749 302 Bl PEEdL, A1EA=r @713 aHd Yo E
Micropercops dabryi borealist= 3-2121210, Odontobutis obscura interrupta= 3-212111%, 1€l
Odontobutis platycephala® 4-212111°2 |8 @ &R o) & ey cHTable 1).

2.

DF 3-1301000
\cW

Fig. 1. Anterior vertebrae and median fin elements in Gobiidae illustrating the dorsal-fin pterygiophore

S Wy 1v /éég
N

formula (DF). A, Chaeturichthys stigmatias; B, Periophthalmus cantonensis. Scale bars indicate Smm.
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Table 1. Character distribution in the subfamily Eleotrinae

Species DF(N) V(N) E(N) AP(N)
Micropercops dabryi borealis 3-2121210(1) 16+17=33(3) 3(4) 6(4)
3-2121111(1) 16+16=32(1)
3-2122110(1)
3-2112111(1)
Odontobutis obscura interrupta 3-212111*(4) 14+16=30(3) 2(4) 3(4)
14+17=31(1)
Odontobutis platycephala 4-212111%(3) 14+17=31(3) 2(5) 3(5)
4-222111°(2) 13+17=30(1)

15+17=32(1)

Key : DF, first dorsal-fin pterygiophore formula ; V, vertebral number ; E, epural number ; AP, number of
analin pterygiophores to the first haemal spine ; N, number of specimens.

2) 5] #iF subfamily Gobiinae

Lophiogobius ocellicauda £} Sicyopterus japonicus& #9138t 195 34#E-& Table 201219} o]
AleA =8 @7]Z9 agd3 JriFE9 o gt 8749 grouplz UE # Utk &
group 1& AlFA=gv] Dr7|F9 uwjdye] 3-12211100lm ArlEzFrt 27409
Acanthogobius, Chaeturichthys, Pterogoblus ¥ SagamiafBF o], group = AllFA =2 v|
Gr1ze  wdyoe] 3-221100]:  AwEZ47F 17090 Acentrogobius,  Bathygobius,
Cryptocentrus, Favonigobius, Istigoblus & Zonogobius/B#fo]8, group I+ A|1F5A=gv] &
71&Z 9] g o] 3-221100]) 32 A vEF<47) 27120 RhinogobiusfBEE, group V& A 15 A =gl
2o wigd o] 3-122100] 2 Av}E&Z 7} 2701¢ Mugilogobius®} Pseudogobius/B#E, group
ve AlsA=du @71&9 wjdde] 4-12111000]3 AvujEZ57t 2709 ChasmichthysE,
group IE€ AlsA=gv]] AHA ©r|&E0] Eo7l Yl AAF A} 4olx BvIFEF7t
271Q1 Chaenogobius®t, group VIS AlFA=giv] @r)Ze] Qi Au|EESF7E 24U
Leucopsarionit LuclogoblusB®%, 18]1 A1SA=gv] @729 wfgd2le] €9 770 groupdl
4:8}2] ¢k Eutaenlichthys, Synechogoblus 2 Chaeturichthys stigmatias®] group VIE TH ¥
At

Table 2. Character distribution in the subfamily Gobiinae

Species DF(N) V(N) E(N) AP(N)
Group |
Acanthogobius elongata 3-1221110(25) 13+19=32(23) 2(25) 2(25)
12+19=31(1)
13+20=33(1)
Acanthogobius flavimanus 3-1221110(24) 13+20=33(23) 2(24) 2(24)
3-2121110(1) 13+21=34(1)
Acanthogobius lactipes 3-1221110(32) 13+19=32(31) 2(35) 2(35)
3-122111%0(2) 13+18=31(2)

3-1212110(1) 13+20-33(2)
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Table 2. Continued

Species DF(N) V(N) E(N) AP(N)
Acanthogobius luridus 3-1221110(33) 13+19=32(34) 2(38) 2(38)
3-1212110(4) 13+18=31(3)
3-1131110(1) 13+20=33(1)
Chaeturichthys hexanema 3-1221110(3) 13+21=34(2) 2(3) 2(3)
13+22=35(1)
Chaeturichthys sciistius 3-1221110(1) 13+21=34(1) 2(1) 2(1)
Pterogobius elapoides 3-12211102) 15+19=34(4) 2(4) 4(4)
3-1221101(1)
3-1221101%(1)
Pterogobius virgo 3-1221110(1) 14+20=34(1) 2(1) 3(1)
Pterogobius zacalles 3-1221110(1) 14+20=34(2) 2(2) 3(2)
3-2121110(1)
Pterogobius zonoleucus 3-1221110(1) 15+19=34(1) 2(2) 3(1)
3-1212110(1) 15+20=35(1) 4(1)
Sagamia geneionema 3-1221110(2) 14+20=34(2) 2(3) 4(3)
3-2121110(1) 15+19=34(1)
Group 1I
Acentrogobius pellidebilis 3-22110(3) 10+16=26{3) 1(3) 2(3)
Acentrogobius pflaumi 3-22110(4) 10+16=26(4) 1(4) 2(4)
Bathygoblus fuscus 3-22110(3) 10+17=27(3) 1(3) 3(3)
Cryptocentrus filifer 3-22110(4) 10+16=26(4) 1(4) 3(4)
Favonigobius gymnauchen 3-22110(14) 10+16=26(13) 1(14) 2(14)
10+15=25(1)
Istigobius hoshinonis 3-22110(1) 10+16=26(1) 1(1) 2(1)
Zonogobius boreus 3-22110(1) 10+16=26(1) 1(1) 2(1)
Group [l
Rhinogobius brunneus 3-22110(9) 10+16=26(11) 2(11) 2(11)
3-21210(1)
3-21111(1)
Rhinogobius giurinus 3-22110(3) 10+16=26(4) 2(4) 2(4)
3-31110(1)
Group IV
Mugilogobius abet 3-12210(12) 10+16=26(11) 2(10) 2(12)
10+15=25(1) 1(2)
Pseudogobius masago 3-12210(9) 10+16=26(9) 2(10) 2(11)
3-13110Q1) 10+17=27(2) 1(1)
3-11310(1)
Group V
Chasmichthys dolichognathus 4-1211100(10) 14+19=33(8) 2(10) 2(11)
4-1121100(1) 14+18=32(3)
Chasmichthys gulosus 4-1211100(6) 14+19=33(9) 2(10) 2(10)

4-1211110(1)
4-1221000(1)
4-1121100(1)

15+18=33(1)
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Table 2. Continued
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Species DF(N) V(N) E(N) AP(N)
Group VI
Chaenogobius annularis 4-1220100(4) 15+18=33(5) 2(6) 3(7)
4-1211100{2) 15+19=34(1) 1(1)
4-1121100(1) 15+17=32(1)
Chaenogobius castaneus 4-12211000(4) 15+21=36(4) 2(5) 3(5)
4-11211000(1) 15+20=35(1)
Chaenogobius heptacanthus 4-122110000(2) 16+21=37(3) 2(5) 3(5)
4-212110000(2) 16+22=38(1)
Chaenogobius mororanus 4-122110000(3) 16+22=38(3) 2(5) 3(5)
4-122010000(1) 16+21=37(2)
4-122100000(1)
Group VII
Leucopsarion peterst absent 14+21=35(3) 2(4) 1(4)
14+20=34(1)
Luclogobius grandis absent 18+23=41(6) 2(2) 1)
19+22=41(2)
Luciogobius guttatus absent 16+20=36(4) 2(5) 1(5)
17+19=36(1)
Group VII
Eutaeniichthys gilli 10-21000(1) 22+16=38(1) 1(1) 2(2)
Chaeturichthys stigmatias 3-1221111*0(5) 14+27=41(5) 2(9) 2(7)
3-122111%01*(2) 14+28=42(4) 3(2)
3-1212111%0(2)
Synechogobius hasta 3-122111101%(28) 16+26-42(15) 2(30) 2(30)

3-12111100(2)

16+27=43(15)

3) A2

1% B R subfamily Tridentigerinae

S Rag 2/ 588 257 Table 394 R nig) o] AlleA=ein] G739 sidyL 3-

221100]

2% JL A -

I, dvszee 20, AFSFe

883 e A=v] B2

4) 35950 fiF subfamily Gobionellinae
Scartelaos gigasE A L3 3B 3 25 HFIF=

A, 2da A1gHF A A=) Gr|FFE

2r1g e wjE Ao UM Bl el 27 & e R FJHTable 4).

W=o] £ olFe) A= Yoz

in] &t

o] WGy, HF

10+16—17=26-27°] 11, ’&“]%%%—3&
INg FdatA vetdey, AleA=

SR e

10—11+15-17=26—272 A A3 A Helxt oo, A1
gl oA J§ L ffo Aol vehi A

G0l e BFEALY A




o] — @EA YT} 3} o fe] AR} B2 31

Table 3. Character distribution in the subfamily Tridentigerinae

Species - DF(N) V(N) E(N) AP(N)
Triaenopogon barbatus 3-22110(5) 10+16=26(4) 2(5) 2(5)
10+17=27(1)
Tridentiger brevispinus 3-22110(4) 10+16=26(4) 2(4) 34)
Tridentiger nudicervicus 3-22110(3) 10+16=26(3) 2(3) 3(3)
Tridentiger obscurus 3-22110(10) 10+16=26(9) 2(10) 3(10)
11+16=27(1)
Tridentiger trigonocephalus 3-22110(7) 10+16=26(6) 2(7) 2(7)

11+15=26(1)

Table 4. Character distribution in the subfamily Gobionellinae

Species DF(N) V(N) EMN) AP(N)
Apocryptodon madurensis 3-12201(1) 10+16=26(1) 2(1) 1(1)
Boleophthalmus pectinirostrls 3-1221°0(1) 10+16=26(1) 2(1) 1(1)
Periophthalmus cantonensis 3-1301000(4) 10+16=26(3) 2(4) 14)

10+17=27(1)

= F83 4550 st=uMiller, 1973; Akihito et al., 1984; Birdsong et al., 1988), §=4 4%
of # olfal UM% Table 1~40) X YebG 8L} Zo] [§ 2 o) FRF Aol& HAFH
t}

A5 &S B5o] EEH(Gobioidei) 7l M YA ALY oz U U+ Rhyacichthys
asprod| ATt §A3A 348 AR e Aeg RudHYedMiler, 1973; Springer, 1983,
Akihito, 1986; Birdsong et al, 1988), ¥ ZA} A FIZF X mHte]l Micropercops dabryl
borealis® 3702 YEldtHTable 1). E§ M. dabryt borealist= Y50l 84 Ao1A LM RAW
H(plesiomorphic character)2 ¢8|z LE/NHE zte= viE9 #3j(Springer, 1983), sensory
canal®] A& A4(Akihito, 1986) ¥ RFE 2] EAl(Hoese, 1976) T3} tlEo] A1FA=v] H7]
Z9] v g2 o] ¢t o] iAol o2 AL AFTEFHHR] AE Yasiciy Az,

OdontobutisB-2 lwata et al{1985)0] =2 HES 2RY FQQ EAL 7|zog O
platycephala®} O. obscura interrupta®] %7 HoT T8 7|AQg Ao, <|E& AlsA
=2ul g AA Fr1Zo] Eo7t e AAF 99X7t O. obscura iInterrupta® 3.2, 181t
O. platycephalae 4% &R xtol& UEll 2 AtHTable 1). B5o] & ojF{ol YA A1FA
z2u @729 wEA e BRYGAME vxd ¢FE FA2 BasAE=v(Birdsong et al., 198
8), ¥ Al A7 Odontobutis [§o] @33t F50] £ o]/ F 7Y @RI & Yelhyar glo)
ol BHEHA AX o & MHEN S7HY.

Table 20 4] B vlo} o] PEo] HRlE AleA=eiv] H7|F9 I} Av]&T o] 4
93] 8702l groupe. & TEE AL Kim et al. (1978)5 Lee(1991)7} F5-737t11A o] wl A FA}ol
ne} S5k g0l EEE Zh 4709 37 9] groupo B R Y &itE Fold AnE HAF

I YA, o1& E3o] Chaenogoblus & A|L)3tie 7} Bl H53& 2 wggia Qo A
dixe dxjstar Ak HEF o]# g TR Kim et al. (1987)¢] Fg@MNAE oj-Yx YX 3}
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T 3ol BRAHL2 o}F F2@th. @ Akhito et ol (1984} 5o} TR group 1 9]
Chaeturichthys hexanemas} C, sciistius®l] t) &t Amblychaeturichthys) [B4-< ALg3la 9
=, & ZAAE o] 289 AlEX=2jv] g2 9 AL 3-12211100.2 group ViIo) &
8= C. stigmatias®] 3-1221111%0 3} 8o TEEH, AF3F5 £ 22} 34-357) 9} 41-42
NE EBAF Aol Y1 Qo B ANAEZ} a389Y. =3 Synechogobtus hastas tf
59 84& 0] Acanthogobius 5o EEAA gl Lee(1990)0) o) &) Synechogobius Bl
sFHo] 88 Hog & A3 AgoMs A1TA=n G729 Wz 2T
olA o] TEHNALE U4 4 Utk F AIEA =y H7129] wdAe g Ee) mRA
€ H2F g sle 53¢ Uiz 9lev} Chaenogobius [FelM = & 2o ERvolg o
FatA velta gle), Kim et al(1987)0] C. castaneusd| Al R @ FE21ztR s Fo) wo| w
Nakanishi (1978)7} 4&4 C. annularis® W02 3 typee] 2o W@ B9} tio
Chaenogobius [Fo] B JZ2AA 2A} A&} S8,

TH FAX =P YVETL PSo Ho mHE TEIE T2 YA= A1gHo goy
(Gosline, 1955; Greenwood et al., 1966; Miller, 1973), WA= Kim et al. (1986)0] o]=] st
71EE EEol Ug HEQo) dolEd §24 BEo] Hlo EFoA 4ul5Zo] 1749 Ae 3
o] BRE, AvETol 271 RE FAYE mEs} BEFTo HHE FEIAT. 28y
Birdsong(1975)2 4v1&24:9] [F42 ol AFF Alg e F3gu e, B ZA A
= Table 2014 RE ule} o] HEo] mgt o)X 2z} Fol o2t a2 7 12702 Yehda g
o, BUEEZFE T FE JFoH EEAAE AHEE oo} ftn HztEt. 3 95
ol ZEHAA AvETo] 34U AL 717 A F oz, 1A A& 713 J8E oz 78
83 glevHMiller, 1973), o8] @ 71Zel) gao] ¥ o) BHEZe] 19 BRe $g¢sx gl
B5o] BEH olf7L BEo TWH FeM /1R AaE R Folgy 2guy.

HARE St QolN e ALEA =0 @729 WAy ArEE4 Bok ol H323 4
EE FUT $4e Yehiz v vl (Table 3), d5EFol TRl ol AlSA=2n
7129 A S AAY HF2 24, AuE T4 @ AlYn Ao SA=8u g7 24 )
ol TUF F4E Yeh T gloi(Table 4), mEEs £& Hoj= Ho 33 itk o]9} o] &
of e} 4FE 5HL BAFE HEZ4(Birdsong, 1975)9} HEo Al¥AT Aol grjz4
o M= & E& MEtvl n4F 598 A A, 4P FHol TAF A= o
€ 332 8 7R ¢ 884 A18" 4 Qlodgn Bt

2 9o

19843 44%E 19921 109714 oA HAR F5o] B olF 4TH 263 456 2 3
AN E o2 AlSA=r] #7129 wdy, 224, 4224 © AlEpz e
AA=v) B71ZFE A Mado. AL @729 WAy ynEss
Bl 54& 2 JyehiFgon, 33359 A1 A% AA=gn) P34 Bl
ILHE 5& HAFQT o3 o|Wo] BFo| fo] HmHE FRIE B0z AILH R .
P& ErE 5o ERY ERdMe A g
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