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Additional research on the scapula of gobiid fishes
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BIR 777 TORMNE SB%E, SHLE K7 WS NRIIATRaTREo
L FrUEfARE 200 mm) '

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

W2 Oxyeleotris marmorata DFFE, BE, $HE (Samutprakarn Market,
Bangkok, Thailand #i#t{xfE 138 mm)

Fig. 2. The scapula, coracoid and actinosts of Oxyeleotris marmorata (Samut-
prakarn Market, Bangkok, Thailand. Standard length 138 mm).
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BIM Py ORI, BEE, M ORI CBITRFLIE bk 127 mm)
Fig. 3. The scapula, coracoid and actinosts of Odontobutis obscura (Oita Prefecture,
Japan. Standard length 127 mm).

BAR Vv aoREME, B, S ORGRER L CHETAT LIE £l AR 98 mm)
Fig. 4. The scapula, coracoid and actinosts of Odontobutis obscura (Oita Prefecture,
Japan. Standard length 98 mm).
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Table 1.

++Forked scapula type

B DR D1
The types of the scapulae of the species examined. #tEnclosing scapula type.
+ Blotched scapula type.
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Acentragobzus koumansi
NORMAN

A. viridipunctatus
(CuviErR & VALEN-
CIENNES) #3557

Amblyeleotrls japonicus
TAKAGI &5 ¥

Aphya minuta (Risso)

Apocryptodon madurensis
(BLEEKER) ZE 5 7 F

Awaous melanocephalus
(BLEEKER)

Barburilifer ceuthoecus
(JorDAN & GILBERT)

Bathygobius soporator
(CuvIER & VALEN-
CIENNES)

Boleophthalmus boddarti
(PaLLas)

B. pectinirostris
(GMELIN) L v =T ey

Bollmania stigmatura
GILBERT

Bostrichthys sinensis
(LACEPEDE)
IY¥IANE

Butis butis (HAMILTON)
JaFY ¥

Callogobius tanegashimae
(SNYDER) # -~ t

Carassiops klunzingeri
OGILBY

Coryphopterus dicrus
BOHLKE & RoOBINS

C. glaucofraenum GiLL

C. nicholsi (BEAN)

Creisson janthinopterus
(BLEEKER) # % I ¥

Cristatogobius albius CHEN

Cryptocentroides insignis
(SEALE)

s
Identifier

M. Poll
| 1950

M. Holly |
1936

|N. Chiri-
{ chigno

R % i
Locality

" Atlantique O 31 58°50'E, 11 |

milles N port Gentil,
Gabon

Khlong Wan area, Prachuab

Khiri Khan Province,
Thailand

FEE L by L VR I B s o/
Kagoshima Prefecture
Japan

A lentrée du port d’
Ostende, Mer du Nord,
Belgium

| M Ariake Sound, Japan

Aparri, Cagayan, Luzon,
Philippines

Soy Toms Harbor 1 mi.
Grassy Key, Monroe

County, Florida, U.S.A.
" V:29:

Bear Cut Beach, Miami,
Florida, U.S. A.

Samutprakarn Province,
Thailand

A Ariake Sound,
Japan
Talara, Peru

i B R R

Ryukyu Islands

Pak-lud, Samutprakarn
Province, Thailand
ML SR DAY A SR
Jii: K4 Kagoshima
Prefecture, Japan

New South Wales,
Australia

Oyster Key, Exumachain,
Bahama

Caribbean side, Canal
Zone, Panama

Monterey Bay, California,
U.S.A.

Tuaran Fish Market,
Sabah, Malaysia

Dagatdagatan, Malabon,
Philippines

(fMﬂEL S A4 ] 1
yukyu Islands

+ AARFEIET
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—No scapula type.

| XII: 1960 |

1’)&5;35)51 5}

ate of
collecting

IIT: 15:

1949

VIII: 1964

VII: 15:
1954

V: 20:1910

IX: 1963

VII: 4:
1959

1967

VI: 9:
1966

VI: 1966

I: 1962

XII: 11:
1958

XIII: 21:
1963

VIIL: 4:
1966

BRERRH

(mm) \0) )HJ

. Stand- Type of
“dard scapula
length

68 -

17—
74

37 —

21—
55 +H

91 —
137
72 H

164

131

68

45
29 —
43
79
81 -

45 —
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Ctenotrypauchen micro-
cephalus (BLEEKER)
T h A

Elacatinus oceanops
JORDAN

Eleotriodes longipinnis
(LAY & BENNETT)
YHFF It

E. strigatus (BROUSSONET)
THNF Y

Eleotris acanthopomus
BLEEKER 5F 7% [ %

E. fusca (BLocH &
SCH'\EIDER)
FYII NI TFT

E. melanosoma BLEEKER
I A

E. oxycephala TEMMINCK |
& SCHLEGEL # 7 7 4 =

N

E. sandwicensis VAILLANT |

& SAUVAGE

Eviota abax (JORDAN &
SNYDER) [ v 4

E. zonura JorDAN &
SEALE : FY ¥

Fusigobius neophytus ‘
(GENTHER) 4 v H 7+

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

G. (Tigrigobius) zebrella
Rosixs

Glossogobius olivaceus
(TEMMINCK &
SCHLEGEL) W g 4

Gnatholepis otakii (JORDAN
& SNYDER) =4 % ~¥

Gobioides broussoneti
LACEPEDE

Gobionellus oceanicos
(PAaLLAS)

G. sagittula (GUNTHER)

G. smargadus PoOEY

Gobiopterus chuno
(HaMILTON)

Gobiosoma robustum
GINSBURG

Gobius niger LINNAEUS

J. de
Paniva

Carvalho

J. de
Paniva

Carvalho
. N. Chiri-

chigno

L I ¢ 2

DR imﬁ\llllm CL:))
\  Saga Prefecture (Ariake
Sound), Japan

Miami Beach, Florida,
U.S.A.

‘ (Mﬂﬁﬁﬁ%ﬂ%‘”ﬂﬁ* FRM
Ryukyu Islands

Jfﬁfdkn,r\

LB:‘PKEnB%ﬁJ
(|

agoshlma Prefecture,
| Japan
D EERE IR ES AR AR
‘ B Kagoshima Prefecture,
Japan

| 0 sl G E)

! Tainan, Taiwan

LR WSIRT I ) K e

| Blojr Oita Prefecture,

| Japan

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

| w471k Ryukyu Islands
AR N R e - F SIEA)

H 44 Kagoshlma Prefec-
ture, Japan

IX: 24:
1950

| VIII: 1:
1967

VII: 7-8:
1958

I1X: 1966

p IX: 2:1965

| IX: 6:1967

| III: 1964

‘ T:31: 1964

i
E hERM 4L Ryukyu Islands‘ VI: 1966

J Crawl Key,
Florida, U.S. A.
i

Mlaml Florida, U.S. A.

|
[w&wwﬁﬂmmﬁ*mmm
)N Ay Kagoshima
Prefecture, Japan
1‘*{1?%‘; TR FR A 4R
| Kanagawa Prefecture,
| Japan

Canaéia, Sao Paulo, Brazil

Iguape, Sao Paulo, Brazil
(Rio Ribeira de Jguape) |

| Tumbes (Estero Cherres),
|‘ Peru

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

I Thailand

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

. Black Sea at Sulina,
Rumania

1958

| X: 15-20:
| 1965

I:22: 1965

XIII: 22:
| 1949

‘1: 27: 1955

P IX: 1960

p XI:10:
1961

XI: 22:
1956

1960

110

27

140

43

70

99

137

207

116

23

133

27

167

130

68
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G. (Apollonia) melanos-
tomus PALLAS

G. (Mesogobius) batracho- |
cephalus PALLAS |

G. (Neogobius) lacteus
PaLLas w

G. (Pomatoschistus)
mzcrops KROYER

G. (Pomatoschistus)
mznutus ParLrLas ‘

|

G. (Ponticola) cephalarges'

PaLLAs

G. (Ponticola) kessleri
GUNTHER

G. (Zostericola) ophioce-
phalus PALLAS

Hypseleotris tohizonae
STEINDACHNER

Lepidogobius lepidus
(GIRARD)

Lophogobius cyprinoides
(PaLLAS)

Mistichthys luzonensis
H.M. Smitu

Odontamblyopus rubicundus
(HAMILTON) 7 5 =K

Odontobutis obscura
(TEMMINCK &
SCHLEGEL) Fv =z

Ophiocara aporos
BLEEKER % A } Eon¥

0. porocephala (CUVIER &
VALENCIENNES)

Oxyeleotris fimbriatus
(M. WEBER)

0. marmorata (BLEEKER)

Parapocryptes serperaster
(RICHARDSON)

Parioglossus dotui
TOMIYAMA # v .+

Periophthalmodon
schlosseri (PALLAS)

Periophthalmus cantonensis
(OSBECK) }E+

P. vulgaris EGGERT

Philypnus lateralis
GiLL

M. Poll
1941

M. Holly
r 1936

N. Chiri-

chigno

Black Sea at Sulina,
Rumania

Black Sea, Rumania

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

Ostende, Mer du Nord,
Belgium

Du SE. de Middelkerka
(Eglise) jusqu’au 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

R R CRERE),
Saga Prefecture (Ariake
Sound), Japan

S RELT (RID T
/1 Kyoto Prefecture,
Japan

Calamba, Laguna, Luzon,
Philippines

Khlong Wan area,
Prachuab Khiri Khan
Province, Thailand

Wessel Lake, West Irian

Samutprakarn Market,
Bangkok, Thailand

Thailand

=Ty N i N
kiR A4 Kagoshima

Prefecture, Japan

kil

| Fudramaya, Indonesia

| BRI A-)

| Kochi
Prefecture, Japan

.W@@KEE@(@%HND)

Ryukyu Islands

Rio Santa, Peru

|
\
\

VI: 1960

XII: 10:
1937

XI:19:
1906

VIII: 1951

IV: 1-2:
1964

IV: 1953

V: 8: 1957

1:30:
1957

VIII: 1958

IV: 26:
1967

I:21: 1962

I:1963

XII: 19:
1963

XII: 16:
1963

XII: 11:
1958

1954

| XII: 1964

II1: 22:
1967

iX:27:l965

76

93

102

48

77

50

11

229

77

110

114

77

217

134

27

133

70

53

74
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Pseudapocryptes
lanceolatus (BLocH &
SCHNEIDER) 7 =~

Ptereleotris microlepis
itomanensis AOYAGI
4 b=vrr=) ¥

Quisquilius naraharai
(SNYDER) RV A ¥

Rhinogobius criniger
v hFoNE
Rhodoniichthys laevis
(STEINDACHNER)
TaXproE
Sicyopterus japonicus
(TANAKA) Fw X ¥

S. parvei (BLEEKER)

Stenogobius genivittatus
(CuviER & VALEN-
CIENNES) X # 7 ~+

Stiphodon elegans
(STEINDACHNER)

Trypauchen vagina
(BrocH) # v 7 7 Hhw A
Taentioides cirratus
BLYTH) F7 5 =K
Vaimosa chulae H. M. !
SMITH ‘
V. fontinalis JORDAN &
SEALE f X 34 i
V. piapensis HERRE

Vireosa hanae JORDAN &
SNYDER v+

Zonogobius semidoliatus
(CuvIER & VALEN-
CIENNES) 4 LR I ¥

)2 I -
Thailand - 7
] W R A 22 B 1L X:27:
Shizuoka Prefecture, 1966
Japan
CBERERKE IR BERLF T 30: 1964
jamT #0178 Kagoshima
Prefecture, Japan
CTPERTE R BRI a III: 18:
. Ryukyu Islands © 1967
B AL R R | VI: 13:
Tochigi Prefecture, 1962

|
HEYR B R Ry bR S K i = | X 1966

Japan

& Kagoshima Pr efecture,
Japan

1 II: 8: 1962

Tabana, Bali, Indonesia
Oahu Island, Hawaii, V: 1967
U.S.A. |
Tabana, Bali, Indonesia | 1I: 8: 1962
Songkhla Province, XII: 1964
Thailand !
IS R AR R BERR K | IV e 12
#Epyr I-lan, Taiwan L1967
CPRERIE R BT AL (k) | TIL: 25:
yukyu Islands ‘ 1967
J#’%ﬁﬁﬂ“fﬂﬁ%%iﬂfzﬁﬁ III: 15:
Ryukyu Islands | 1966 :
Santos Fishpond Cotabato, X: 20:1966

Cotabato, Mindanao,
Philippines

n?ff—’],l\mﬁl’rﬁﬁs—[: Shizuoka 1965
Prefecture, Japan

HEEFIAE Ryukyu Islands: III: 1964

141

66

39

58

38

86

67

74

38

146

228

33

42

30

85

37
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Table 2.
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T (N D ITEF DA R A2 5%
Individual variation of the scapula in the species.

Butis butis
Ja ¥y ¥

2

Eleotris acanthopomus

FFTEF*

E. melanosoma

FHANE

E. oxycephala

PTTFE

| uiﬁﬁm‘ﬁﬁwﬁ

| ® Locjflit it | Date of Stan-

| y ] collecting | dard
1 lenth

— - U 1 —

| Pak-lud Samutprakarn F1: 1962 ’ 53

! Province, Thailand :

| » ' » E 131

E YR SR TR R er 1966 | 45

' & Kagoshima Prefecture, '

‘ Japan

1ézumWKﬁWG%MT"IV 23: | 48

I-lan, Taiwan ; 1967 |

LR B AR I AR A | IX: 1966 | 57

| J& Kagoshima Prefecture, i

Japan » i

| TSH B VR ARG T IV: 23: 60

i‘ I-lan, Taiwan 1 1967 {

VR B LK B TRl = | IX: 1966 . 70
B Kagoshlrna Prefecture i

1 Japan !
T LR R T ! IV:23: | 62
I lan, Taiwan [ 1967 ‘

‘ \

R AR A R 1X: 1966 70
i Kagoshima Prefecture, |

Japan

» . 7

» ' ” Lol

‘ » i ” ©99

P AISEILEERE Taipei, ! I:1:1967 ; 62
i Taiwan _

” } » E 84

| » I -+

: ” : » i 115

; EIEET LT Gz I IX: 2: 1965‘ 137
‘} Tainan, Taiwan | ‘

, ELE%,;\HW:FI’TZ’B P VI:19: 97
| Kagoshima Prefecture, | 1960 |
| Japan |

1 » » 141

| » » | 150

| » R

* ” » i 171

| Koy BRIFFHRIIKRFNREF | 1V: 6:1967 196
l B oy Oita Prefecture, ‘i
Japan J

” 5 ” 196

§ » Lo | 199

» L. 205

» S | 207

!

?HEP*;?‘@’*"
Type of scapula
—%+'H'H
__’__O_'ﬁ-
1O
10
| }
] @)
.0
| O
; O
]
H ’ \O
o
|
‘: O
e
-0
- O
.0
o
O
. ©
e
|
o
0
e
| t O
|0
L
| |
: F

0000
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E. sandwicensis

»

»

Eviota zonura

Ry

Gobius niger

Odontobutis
Fyv=

»

obscura

Oahu Island, Hawaii,

U.S.A
J&E%lﬂi%?ﬂf‘”Z%/u%W I:31: 1964
. %144 Kagoshima
Prefecture, Japan
» | »
C BB WAk BEgEFn 10 300 1964
1ARTAN Kagoshima | :
Prefecture, Japan
JEE U2 I DL K B T i 2 B ) 45 T »
#i44 Kagoshima
Prefecture, Japan
Black Sea at Sulina, 1960
Rumania
Bay of Iskenderum | XI: 1949
(Mediterranean)
Black Sea at Sulina, 1960
Rumania )
Bay of Iskenderum IX: 1951
(Mediterranean)
: Black Sea at Sulina, f 1960
' Rumania
BRI ) e | IV 26
Kyoto Prefecture, Japan 1967
:x WP LT AT | 1Kt 7:1967
Oxta Prefecture, |
Japan |
» -
» | »
|
» | »
|
|
|
LU fm*ﬂLU_FﬁEIJ BIie IvV: 6:19672
Kyoto Prefecture Japan
KIURIE LRI | | 1K : 731967

|

5;* Olta Prefecture, Japan

»

81

90
116
21

22
23

»

79
81

84

51

62

O

O O0O0O0 O
0O O

00000
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Ophiocara aporos
ZAFEAE

0. porocephala

»

Oxyeleotris fimbriatus

»

0. marmorata

Ptereleotris microlepis
itomanensis
fr=vsrz) ¥

i SRR TR B ARE) | P X1 8: 1967
| Miyazaki Prefecture,

Japan .
| Ry REEIR O AT L IX: T

gt Oita Prefecture, Japan 1967

» i »

AR ) TAe  IV: 6:

| Kyoto Prefecture, Japan!| 1967
Koy B et DRk 1 IX: 7

§t Oita Prefecture, Japan, 1967

B BRI X: 6: 1967
Miyazaki Prefecture,
| Japan

K5y B UkeiT ks 1X: 7:1967

§t Oita Prefecture, Japan

‘ » »

% Quinta market, Manila, IX: 10:
| Luzon, Philippines 1962

| » IX: 11:
| 1962

1 » IX: 10:
i 1962

J » »

|

Calamba, Laguna, Luzon | I:721: 1962
Philippines ‘

{ Quinta market, Manila, IX: 10:

Luzon, Philippines 1962

Khlong Wan area, Prachuab! I: 1963
Khiri Khan Province,

Thiland
| Wessel Lake, West Irian | XII: 19:
i 1963
|
1; Bangkok, Thailand XIII: 1964
‘ » »
| » »
‘ » »

» » ‘

B PR TR A R R X1 27:1966
Shizuoka Prefecture, J

Japan
|
|
» » ‘

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

(ONON®)

O O 00 O O 0OO0OOO

O

OO0 O

OQ0OO0OO0OO0OO0 0O
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» 2
» »

Quisquilius naraharai

TR YL S AR B ik ey fn - I: 30: 1964

RV AL E {34 Kagoshima Prefecture, !
Japan "
Vaimosa fontinalis ﬁ-‘{'ﬂEE T 4 mn II: 27: |
4 X3InE yukyu Islan 1967 |
” CERBRAESMEAFME 0 VI 250
* Kagoshima Prefecture, . 1958 i
" Japan i
» | &R 4E S Ryukyu Islands | IV: 1966 i
| l \
» TR B L i | IIT: 15: |
yukyu Islands 1966 ’
” PRI AR Ryukyu VI 1964 |
© Islands ‘ |
» PR 3 R i Ol: 15: |
Ryukyu Islands | 1966 |
” ‘ (LHF{E#PWETJ LA = IX: 7:1967
| Ryukyu Islands ‘ |
Vaimosa chulae ‘ yr{:TaEEinl,‘jm £l Ryukyu | III: 1965
i Islands
» i » » i
» | SR T Y III: 1964
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Table 3.

Bostrichthys sinensis
X ANE

E. acanthopomus
FFTENF

E. fusca
FVYII AT T T

E. melanosoma
T HANE

E. oxycephala
HYTFE

E. sandwicensis
Odontobutis obscura
Fyva

Ophiocara aporos
EANENE

0. porocephala
Oxyeleotris fimbriatus

0. marmorata

Philypnus lateralis
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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
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Number of
specimens
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upper margin of the coracoid in the enclosing type.
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Distance between lower margin of scapula and upper margin of coracoid
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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 pvgmaea 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.



