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Additional research on the scapula of gobiid fishes
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AR (1963) iwxs\WvT, 67TH* ONCRAEORME OB A7 FRARE LR, ¢
OENE, SILEUEONERAEOEREZ A COTIZLBET S, BoBRECHI-
T, BEHEOBZMLTVRVIDIL, BROTMTHAE L DO THS, Hi@icELLTH
W7z KouMAaNs (1953) 13, BIHAICEBEIBLh 0L EEE 5B 50T, HA
CoWTIE, AENEE & LT HERRE (1927, 1953) 14t -7z, BAIIHIC L VR > Tk b,
5% COMBEERE L Thidin 50, CRICREEOBEIZ W TORFPRETH 5,
i, 4B OBZYE, Eleotris % Hypseleotris iz 1 BABREXBEOFRCHE->To
Freb T, piEeE d—EHET, R IB IV, HEREFROBLTHD, 7V
Yy FCHEINLGEL LS EEIG & L, B X > CEmioR e % 372 b
DhdH LN, BTVWThIHEMOLEZRLIZ,

BREODEIC oW, BERCTEEER, B, mERERE SMaELLY, 4
Bl OFEEER? S, ROML WD, FEAENEE, —REREE, RRERSE, MERE
B4 B Li,

BfLRmAER BIE WEE 2R 0 ATV S,

ZERERESE EWNBIIERBAZEECIEREET, B ¥ T550, BIRATS
HDEET,

RRRREE BREEAIRT, BEILEEL T TFHRIIRATHIELR W,
ERIFER RS ST D8 R S i,

FEET, BEAOEH, BHARL DB LIERCEL, MAERZHCDOEE2EIC
~LTe,

HU TS TR, WFh—ZBLEXZVWERELE - TV, FOBWEREIHEER
BT FHzoo Ty 1), BEREATELIEMETHROBEER SBRETHR: B%
B EHBOBEEROHBC SV CHEIREL VEY (B33, oI EREROBRE L,
BWIHHEZERBCBIZCTHRORTWS DO Ritgir-7c 2, £ LTERE &

* AT v ¥ Stigmatogobius javanicus (BLEEKER) & U7z DY, Vaimosa bikolana HERRE,
1927 oEIZBEHELL TV B DT, ¥ 2 — L & o+ Redigobius bikolanus \Z3TIEL Tk, £ NNFALEERE
RBEa— e EREETHOT6ELRD,
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Mo B =E

E: R Hv T FORRE, BEE, fNE 5 RBIFTRIReREFE O
T ik 200 mm)

Fig. 1. The scapula, coracoid and actinosts of Eleotris oxycephala (Oita
Prefecture, Japan. Standard length 200 mm).

P2E Oxyeleotris marmorata OFFE, BEE, HHE (Samutprakarn Market,
Bangkok, Thailand fZits{&E 138 mm)

Rig. 2. The scapula, coracoid and actinosts of Oxyeleotris marmorata (Samut-
prakarn Market, Bangkok, Thailand. Standard length 138 mm).
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BIR KV oI, BEE HIE O RSEIROEITAT L Sk 127 mm)
Fig:. 3. The scapula, coracoid and actinosts of Odontobutis obscura (Oita Prefecture,
Japan. Standard length 127 mm).

-

w4 FvaoRfg, RgE, SHEE g REEma Obimis biE Bkke 98 mm)
Fig. 4. The scapula, coracoid and actinosts of Odontobutis obscura (Oita Prefecture,
Japan, Standard length 98 mm).
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B%BEOBEREL AKX (o Twd B3R, Fyvacld, FILEREH: = RERE Mo 2 1
B0, LodE-HENOTNC 2 MARPN TV L0055 (3 3—4R). 7= EFE
EHzooT, #HIHHEOHRBGERAUMBEIERL Tk, BELFBETHS, FoMbicd,
COXSTE—ETHD, LrbtFRBRELTVWS EBbLILSEHDTH D 2 MOBbH
N5LONRRBNE, Gobius niger,” NV 4 g, 4 LXINETE, Z“REBSH LA
REREHBChRZR LN, 2O X5 IHEYRE LEETD, 2HoBEbLRS DR,
R e LT 2 R 50803 5, ZOFIRANS 53O MO M OB 4
INEETRINETHDEBbND, FXEINETE, ZRBREE & SARBREE Fiw
X BMRLN TR YD, Wi« B (1963) BENIRAROREX I LB THHESN
KRLUIERIIRAEEBCHB L TVWA EELTH XL ThH D, 7FANETR ARG RS
R, AURERER, mERER G 19-21Y) o 3BRR SN, Lk, COZRRE
HvE BT, RIS OB KED Iz DR b Tl /RIT L LTRD Shiic+ 27 (Figs 19 K),
SED, [ A CREROBAR 4146 mm o S RO OV T LR, W
A SREMEROBIS RSN o7, Lird dmm OfETE 2 Kl sE e
HCHotz, FIil, TZRRBREE, ZANEELTHEHHANEEZ, Pandaka pygmaea
HERRE G, 743~ fBids Syt Lo LK, 4E o LK s, ERE
BERRELNTVEDT, HREMEMIBOHOL SR ELED5, GHEOMEET, 7
ANEEEEL, BED SN TWEA L INYCERERRONE» >, 7/ LD
B LELN DD, BEFEEMEKSNS T S d LRy, KR RYANETE, B
ESERERLZEIIBATWSEDOPE <, 10 #EHAH 2 HiKE, “XommsELTw
LAFEAIE LTV T, BAEMER LT LEr o7k,

AWMOMB LD L, I0EDS b, MABHEMCET 2 0 128, ZREME
CIET 5 b0 6618 IBMOBHMERD > b, *¥o /€ kiR BEL4HO 21HE), &
RERE R L8 (Mo Pandaka pygmaea), JEEIFHE 6O FiMOMEINER 18F L4
Ho475), Fhic, 2BOBHN5R LA BHAEE 65, 5 LEFLEINER & ZRE
WEBOBHLILELO LE, “REREEE SREREHoBbhS b0 458, HREME
B LMERERORLNS O 1IN S, #HEMEEEZYLICEE, 2BoBlbh 5 198k
BECET S boPE b LBBELILND,

SE LSS D, FREEROSEE LT BELFMY 2700 55 L5 iMOMEL
FHT ARESELNE, UL, BOSEICN, MREEOTEH BT s gt
LI DT, SRHOFETE, ZRCEERET, LREHLLTOREET I ED D,

OIS, EAORMECHEL, ARl DB g e HOIK K T
HmLmD, $0H4, che@ledich, BRRPE L2/ ARERERES, coft
BERE- T BREA, FRER, KRBASKEFEECEL, B{E#oEz2 £
%, BEREORERES, FEOBMIIAREECLL D THD,
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Table 1.

+HForked scapula type.

A RIE O
The types of the scapulae of the species examined. # Enclosing scapula type.
+Blotched scapula type.
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— T A T

—No scapula type.

Acentrogobius koumansi
NORMAN

A. viridipunctatus
(CuviEr & VALEN-
CIENNES) # 5 - ¥

Amblyeleotris japonicus
TAKAGI X5

Aphya minuta (Risso)

Apocryptodon madurensis
(BLEEKER) 4 Y 3% 7 ¥

Awaous melanocephalus
(BLEEKER)

Barburilifer ceuthoecus
(JorDAN & GILBERT)

Bathygobius soporator
(CuviErR & VALEN-
CIENNES)

Boleophthalmus boddarti
(PaLLAs)

B. pectinirostris
(GMELIN) 4y = mwy

Bollmania stigmatura
GILBERT

Bostrichthys sinensis
(LACEPEDE)
TY IS ANE

Butis butis (HAMILTON)
J % ] PN

Callogobius tanegashimae
(SNYDER) & ot

Carassiops klunzingeri
OGILBY

Coryphopterus dicrus
BOHLKE & ROBINS

C. glaucofraenum GILL

C. nicholsi (BEAN)

Creisson janthinopterus
(BLEEKER) # Z §-~H

Cristatogobius albius CHEN

Cryptocentroides insignis
(SEALE)

= E H
Identlﬁa

7M. Poli R

1950

M. Holly
1936

N. Chiri-
chigno

s

EE)E

TR CIE S

AR B RE S
o ® i Date of (mm) D
Loca\lity collecting | Stand- |Type of
dard |scapula
length

- —|— 7\

Atlantique 0°31/58°50/E, 11 | III: 15: 68 —
milles N port Gentil, 1949
Gabon

Khlong Wan area, Prachuab: VIII: 1964 | 117 —
Khiri Khan Province,

Thailand

LA B IR VR B o/ VIL: 15: 4
Kagoshima Prefecture, 1954 }
Japan |

A Ventrée du port & V:20:1910 37 _
Ostende, Mer du Nord,

Belgium

4y Ariake Sound, Japan 57 —

Aparri, Cagayan, Luzon, IX: 1963 91 —
Philippines ‘

Soy Toms Harbor 1 mi. VII: 4: 21 | —
Grassy Key, Monroe 1959 !
County, Florida, U.S. A. !

Bear Cut Beach, Miami, | V: 29: 5 1 4
Florida, U.S. A. 1967 |

Samutprakarn Province, XII: 1960 91 -
Thailand

il Ariake Sound, VI: 9: 137 —

Japan 1966
Talara, Peru 72 -+
z*‘f?ﬂi@ﬁﬁ%ufﬂfmfﬁ\m VI: 1966 164 i
Ryukyu Islands ;
Pak-lud, Samutprakarn 1: 1962 131 ‘ H
Province, Thailand ;
%7(;%?'1 EERAELH | XIT: 11: 68 |
I7r A 44 Kagoshima 1958
Plefectme Japan

New South Wales, 45 4
Australia VAT

Oyster Key, Exumacham ﬁLIA 21: 29 —
Bahama 1963

Caribbean side, Canal VIL: 4: 43 +H-
Zone, Panama 1966

Monterey Bay, California, 79 H
U.S. A. i

Tuaran Fish Market, | IX: 22: 81 —
Sabah, Malaysia 1963

Dagatdagatan, Malabon, IvV: 24: [ O —
Philippines 1955 i

e NG| I 27 57 -
L1967

Ryukyu Islands
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W E

Ctenotrypauchen micro-
cephalus (BLEEKER)
ThUF

Elacatinus oceanops
JORDAN

Eleotriodes longipinnis
(LAY & BENNETT)
YT Y

E. strigatus (BROUSSONET)
T hoNFonE

Eleotris acanthopomus
BLEEKER & 7' I &

E. fusca (BrocH &
SCHNEIDER)
TV hI T

E. melanosoma BLEEKER
FHANE

E. oxycephala TEMMINCK
& SCHLEGEL H v 7+ o

E. sandwicensis VAILLANT
& SAUVAGE

Eviota abax (JORDAN &
SNYDER) A Vo 4

E. zonura JorpaN &
SEALE 3 F Y ~t

Fusigobius neophytus
(GUNTHER) # v H 7 ¥

Garmania (Tigrigobius)
macrodon (BEEBE &
TEE-VAN)

G. (Tigrigobius) zebrella
RoBins

Glossogobius olivaceus
(TEMMINCK &
SCHLEGEL) W po~E

Gnatholepis otakii (JORDAN
& SNYDER) = £~ ¥

Gobioides broussoneti
LACEPEDE

Gobionellus oceanicos
(PALLAS)

G. sagittula (GUNTHER)

G. smargadus POEY

Gobiopterus chuno
(HAMILTON)

Gobiosoma robustum
GINSBURG

Gobius niger LINNAEUS

J. de
Paniva
Carvalho

J. de
Paniva
Carvalho
N. Chiri-
chigno

m“ﬁmmum<ﬁ% #)
aga Prefecture (Auake
Sound), Japan

Miami Beach, Florida,
U.S. A,

@WW B FAH

Ryuk yu Is ands

TR 2. B SR R S R A R B

A Kagoshlrna Pr efectm e,
Japan

BB RREIEE R EH
B Kagoshima Prefecture,

Japan

2

B BB GIBE)
Talnan Taiwan
Koy RBIETHERN KT NES
B o1 Oita Prefecture,
Japan
Oahu Island, Hawaii,
U.S A,

B AIES Ryukyu Islands

PIEE% AR E I 2 Bk 40T
Kagoshlma Prefec-
ture, Japan

R AR Ryukyu Islands

Crawl Key, Monroe County,
Florida, U.S. A.

Miami, Florida, U.S. A.

WE%%AEWM%Tmﬂh
I G Kagoshima
PlefECtUIG, Japan

AN RFABE AR
Kanagawa Prefecture,
Japan

Canaéia, Saé Paulo, Brazil

Iguape, Sad Paulo, Brazil
(Rio Ribeira de Jguape)

Tumbes (Estero Cherres),
Peru

Everglades National Park
at Buttonword Canal,
Florida, U.S. A.

Thailand

Plantation Key, Monroe
County, Florida, U.S. A.

Black Sea at Sulina,
Rumania

IX: 24:
1950

VIII: 1:
1967

VII: 7-8:
1958

IX: 1966

IX': 2:1965)

IX: 6:1967

II1: 1964

T:31: 1964

VI: 1966

VI: 28:
1958

X 15-20:
1965

I:22: 1965

XIII: 22:
1949

I:27: 1955

IX: 1960

XI: 10:
1961

XI:22:

1956
1960

110

27

140

43

70

99

137

207

116

23

25

39

18

25

133

27

167

130

68

47

17

28

84
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G. (Apollonia) melanos-
tomus PALLAS

G. (Mesogobius) batracho-
cephalus PALLAS

G. (Neogobius) lacteus
PaLLas

G. (Pomatoschistus)
microps KROYER

G. (Pomatoschistus)
minutus PALLAS

G. (Ponticola) cephalarges
Parvras

G. (Ponticola) kessleri
GUNTHER

G. (Zostericola) ophioce-
phalus PALLAS

Hypseleotris tohizonae
STEINDACHNER

Lepidogobius lepidus
(GIRARD)

Lophogobius cyprinoides
(PaLLAS)

Mistichthys luzonensis
H.M. Smrtu

Odontamblyopus rubicundus
(HamiLToN) 7 5 24

Odontobutis obscura
(TeEMMINCK &
SCHLEGEL) F v =

Ophiocara aporos
BLEEKER # 2 } ®on¥

0. porocephala (CUVIER &
VALENCIENNES)

Oxyeleotris fimbriatus
(M. WEBER)

O. marmorata (BLEEKER)

Parapocryptes serperaster
(RICHARDSON)

Parioglossus dotui
TOMIYAMA 4w N+t

Periophthalmodon
schlosseri (PALLAS)

Periophthalmus cantonensis
(OSBECK) | Bt

P. vulgaris EGGERT

Philypnus lateralis
GiLL

| M. Poll

1941

M. Holly
1936

'N. Chiri-
. chigno

Black Sea at Sulina,

Rumania
Black Sea, Rumania

Lake Jijila, Inondable
region of the Danube,
N. of the town Micin,
Dobioges, Rumania

Ostende, Mer du Nord,
Belgium

Du SE. de Middelkerka
(Eglise) jusquwau S. QS.

E. des feux de Raverzyde,|.

Mer du Nord, Belgium
Black Sea at Agigea, S of
Constantza, Rumania

Lake Jijila, Inondable
region of the Danube,
near Micin, Rumania

Sinop, Turkey

Madagascar

Monterey Bay, California,
U.S.A.

Near Tahiti Beach, Dade
County, Florida, U.S. A.

Lake Buhi, Luzon, Philip-
pines

g IRty Hse. CR i),
aga Prefecture (Ariake
Sound), Japan

M RmLT GhRID
7 Kyoto Prefecture,
Japan

Calamba, Laguna, Luzon,
Philippines

Khlong Wan area,
Prachuab Khiri Khan
Province, Thailand

Wessel Lake, West Irian

Samutprakarn Market,
Bangkok, Thailand

Thailand

@E;n;%)\ﬁﬁﬁﬁ%i.% il
FarAk4 Kagoshima
Prefecture, Japan

Fudramaya, Indonesia

BHER M) Kochi
Prefecture, Japan

{CF?EEE?%%EI‘@ (ﬁPﬁaﬁ N e

Ryukyu Islands
Rio Santa, Peru

VI: 1960

XIT: 10:
1937

XI: 19:
1906

VIII: 1951

Iv: 1-2:
1964

IV: 1953

V: 8: 1957

I:30:
1957

VIII: 1958

IV: 26:
1967

I:21: 1962

I:1963

XII: 19:
1963

XII: 16:
1963

XII: 11:
1958
1954

XII: 1964

IIL: 22:

1967
X1 27:1965

139

136

95

35

63

76

93

102

48

77

50

11

229

77

110

114

77

217

134

27

133

70

53

74
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7Pseudapocryptes | Thailand 141
lanceolatus (BLocH & ;
SCHNEIDER) & 2o~ ¥ i
Ptereleotris microlepis ’ n?fl_] R E N AR X:27: 66
itomanensis AOYAGI ; 1zuoka Prefecture, 1966
1 r=vypaY it Japan
Quisquilius naraharai f‘ﬂ%}%j{%ﬁiwﬂ\ﬁﬂﬁﬁﬁn I:30:1964 39
(SNYDER) V774 ¥ JAETFAIe Kagoshima
Prefecture, Japan
Rhinogobius criniger ThERPE B R O II1: 18: 58
DFNE- NS ‘ yukyu Islands 1967
Rhodontichthys laevis Hh A B [H R THEIR VII: 13: 38
(STEINDACHNER) Tochigi Prefecture, 1962
T2 Aot Japan
Sicyopterus japonicus R EERERERKE LD | IX: 1966 86
(TANAKA) R R~E & Kagoshima P1efectu1e,
Japan
S. parvei (BLEEKER) | Tabana, Bali, Indonesia II:8: 1962 67
Stenogobius genivittatus | Oahu Island, Hawaii, V: 1967 74
(CuvIER & VALEN- | U.S.A.
CIENNES) Z 3 #H 7 ¥ ’
Stiphodon elegans Tabana, Bali, Indonesia II: 8: 1962 38
(STEINDACHNER)
Trypauchen vagina Songkhla Province, XII: 1964 146
(Brocw) # v P27 7 H v Thailand
Taeniotdes cirratus | EATSE B R SRR A | TV 12 228
(BLYTH) #7 F AR | ke I-lan, Taiwan 1967
Vaimosa chulae . M. TPEETE R BTG S GRoR) | TIT: 25: 33
SMITH yukyu Islands 1967
V. fontinalis JORDAN & (r{:%&ﬁ{@%ﬁﬁ%%g}ﬁ%m(ﬁ III: 15: 42
SEALE 4 & 3t Ryukyu Islands 1966
V. piapensis HERRE Santos Fishpond Cotabato, | X: 20:1966, 30
Cotabato, Mindanao,
Philippines
Vireosa hanae JORDAN & R BaEE R Shizuoka 1965 85
SNYDER o5+ Prefecture, Japan
Zonogobius semidoliatus PR EE Ryukyu Islands| IIT: 1964 37

(CuviEr & VALEN-
CIENNES) { VR I
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F2R HERORREGORKBLER
Table 2. Individual variation of the scapula in the species.
| B PRI R
Locality Date of Stan-
collecting | dard
lenth
Butis butis Pak-lud Samutprakarn | 1: 1962 | 53
JaFYoE Province, Thailand
» » » 131
Eleotris acanthopomus BB VR A B ESR By | IX: 1966 45
FF7E FF B Kagoshima Prefecture,
Japan
» U RS T IV: 23: 48
I lan, Taiwan 1967
? BE B BRI B | IX 2 1966 57
& Kagoshima Prefecture,
Japan
» AT R EREARIE T IV: 23: 60
I-lan, Taiwan 1967
” | BERBRABIAR L | X 1966 70
& Kagoshima Prefecture,
Japan
E. fusca ) I R EORE T Iv: 23: 62
TV T T I lan, Taiwan 1967
” BB R BT R A | IX: 1966 70
& Kagoshima Prefecture,
Japan
» » » 74
» » 2 9]
» » ) 99
E. melanosoma ik Taipei, I:1:1967 62
FhANE Taiwan
» ) 2 84
» » » 89
» » » 115
? GiSEEEITE (WhEE) IX: 2:1965 137
Talnan, Taiwan
E. oxycepftala 1B LB T B AR IA VI: 19: 97
Hh9TFHE Kagoshima Prefecture, 1960
Japan
» » » 141
» » » 150
» 2 » 166
? » » 171
” m?'JF?ﬁJ%JH)(?W%? IV: 6:1967 196
5{]0)[_[ Oita Prefecture,
Japan
» » » 196
» ” » 199
” » » 205
3 » » 207

gﬁﬁﬂ@m

Type of scapula

+ | H | #

O

O

O 0000 0000

ORORORONG;

ONORON®
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91 £ 3 =

E. sandwicensis

»

»

Eviota zonura

FU~E

Gobius niger

Odontobutis
Fva

»

obscura

| Oahu Island, Hawaii,
U.S.A.

HE R R B B & S ey
45 Kagoshima
Prefecture, Japan

R B R B TR A LR B
iAmy#0i8 Kagoshima
Prefecture, Japan

B RO BRI S AT
N4 Kagoshima
Prefecture, Japan

Black Sea at Sulina,
Rumania

Bay of Iskenderum
(Mediterranean)

Black Sea at Sulina,
Rumania

»

Bay of Iskenderum
(Mediterranean)

Black Sea at Sulina,
Rumania

TUERIFIRAN LT B T
Kydto Prefecture, Japan

Ry B R DT R b
§t Oita Prefecture,
Japan

FURSHE e T R
Kyoto Prefecture, Japan

Koy PR e R ey ke
31 Oita Prefecture, Japan

2

1:31: 1964

I:30: 1964

1960
XI: 1949

1960

»

IX: 1951
1960

IV: 26:
1967

IX: 7:1967

IV: 6:1967

IX: 7:1967

81

90
116
21

78

79
8l

84

51

62

0000 O

ON®)

ONO)

OQOo

O00O0O0

00

ON®;
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Ophiocara aporos
ZAPENE

0. porocephala

2

Oxyeleotris fimbriatus

»

0. marmorata

Ptereleotris microlepis
itomanensis
P A=W AN

B ST s
Miyazaki Prefecture,
Japan

K57 RPERE LT RS B
#: Oita Prefecture, Japan|

»

AR EALTT R 2 TN
yoto Prefecture, Japan
Ky B g DR X 1
3t Oita Prefecture, Japan
B R |
Miyazaki Prefecture,
Japan
J 5y AR Z L R K
i Oita Prefecture, Japan

Quinta market, Manila,
Luzon, Philippines

Calamba, Laguna, Luzon
Philippines

Quinta market, Manila,
Luzon, Philippines

Khlong Wan area, Prachuab
Khiri Khan Province,
Thiland

»

Wessel Lake, West Irian

»

Bangkok, Thailand

B R AR N R L
Shizuoka Prefecture,
Japan

X: 8: 1967

IX: 7:
1967

2

IV: 6:
1967

IX: 7:
1967

X: 6: 1967

IX: 7:1967

IX: 10:
1962

IX: 11:
1962

IX: 10:
1962

»

I:21: 1962

IX: 10:
1962

I: 1963

»

XII: 19:
1963

»

XIII: 1964

85

87
89

90

91

96
97
98

100
104
118
119
127

82

92

102

110

112

117

114
66

77
112
115
138
152
161

57

61
63
64

177

ONON®)

OR®

000 O

© O 00O O O 00000

000000 0O
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»

»
Quisquilius naraharai
NV AN

3

Vaimosa fontinalis
1 RINE

Zonogobzus semidoliatus
A VARIANY

B VLI VAR B i IR
714 Kagoshima Prefecture,
Japan

»

@m?m%%munn

yukyu Islands

IR B SR X B B A i
Kagoshima Prefecture,
Japan

PR HES Ryukyu Islands

@%@ﬁ%ﬁiﬁim@

yukyu Islands

‘{‘Fﬁ’riﬁ(‘i’f'ﬁﬁiq“nﬁﬂﬂl Ryukyu
/W%ﬁﬁ(@ffﬂﬁ%%gﬁ gl

Ryukyu Islands

IR A ok |

Ryukyu Tslands

(‘Mﬁﬁﬁiﬂ%fjf& I Ryukyu
Island

(*ﬁ@!*fmuu%%§3$fﬁﬂﬁﬁ

yukyu Islands
(‘F’TﬁﬁEiHm,'é"ﬁ ) Ryukyu

(%ﬁﬁﬁﬁdﬁ.ﬁﬁﬁﬁﬂ*ﬁm ¢a%9)
Ryukyu Islands

%E%»f%ﬂ@m&%%ﬂ

15 Kagoshima Prefecture,
Japan

WA IEE Ryukyu Islands
R By R B R Pk B R A

id Kagoshima Prefecture,
Japan

B aiE R Ryukyu Islands

RS SRR TS i B0
if Kagoshima Prefecture,
Japan

»

2

I:30: 1964

»

II1: 27:
1967

VI1: 25:
1958

IV: 1966

III: 15:
1966

VI: 1964

III: 15:
1966

IX: 7:1967

III: 1965

IIT: 1964

III: 1965

IV: 2:1964
III: 1965
IIT: 25:1967

1:30: 1964

IIT: 1964
1: 30: 1964

III: 1964
I:30; 1964

65
66
27

39
28

30

32

35

37

42

24

25

26

29
30

32
33

17

18
19
21

27

37
39

O

OCOO0OO0O0 O OO O O O O O O

OO0

O*

OO0

OR®)

* AR .

* 4 found on the left side.
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Table 3.

FEREROBHIC ST BEREALTHRE VERE TREO R - EHE TRL » B%RE LRED RIEIENE O
Comparison between the longest distance from the lower margin of the scapula foramen to the lower
margin of the scapula and the shortest distance from the lower margin of the scapula to the
upper margin of the coracoid in the enclosing type.
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Summary

Scapulae of 84 species of gobiid fishes were stained with alizarin red and ex-
amined. They were classified into four types as follows.
Enclosing scapula type: The scapula completely encloses the scapula foramen (figs.
1-3).
Forked scapula type:  The scapula surrounds the scapula foramen incompletely and
the lower margin is broken by the foramen (fig. 4).
Blotched scapula type: The scapula is not broken at the lower margin by the scapula
foramen which is outside of the scapula.
No scapula type: The scapula does not appear when stained with alizarin red.
In certain cases two of the four types were found among matured individuals of
the same species and sometimes even in the right and left scapulae of the same speci-
men were different, These conditions were observed in Odontobutis obscura, Gobius
niger, Quisquilius naraharai and Zonogobius semidoliatus. Scapulae of Lubricogobius
exiguus TANAKA and Mugilogobius abei (JORDAN & SNYDER) shown in the figures 8
and 19-22 of my previous paper, are thought to be included in such a special group.
The blotched scapula was found in two specimens of Pandaka pygmaea HERRE
preserved in alcohol, so it seems probable that all Pandaka pygmaea have the blotched
scapula. Among 150 species, including the results of my previous paper, 12 species
are of the enclosing scapula type, 66 species (45 species in my previous paper except
Lubricogobius exiguus and 21 species in the present study) belong to the forked
scapula type, 1 species (Pandaka pygmaea in my previous paper) is of the blotched
scapula type, and 64 species (18 species in my previous paper and 47 species in
the present study) belong to the no scapula type. Besides the above mentioned
species, there are 6 species of the special group in which two types of scapula were
found. In 1 species, the enclosing scapula type and the forked scapula type are found;
in 4 species (Lubricogobius exiguus in my previous paper and 3 species in the present
study) the forked scapula type and the blotched scapula type are found; in 1 species
(Mugilogobius abei in my previous paper) the blotched scapula type and the no scapula
type are found. However, if more specimens of the same species are examined, it is
possible that the number of the species to be included in the special group will
increase.
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The results of the present study further confirm the conclusion of my previous
paper that the characteristics of the scapula provide a useful means of distingui-
shing the genera of gobiid fishes. But as I have not examined other characteristics,
I do not refer to the classification of the genera of gobiid fishes.



