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On the caudal fin skeleton of gobiid fish, genus Tridentiger

Masayoshi HAYASHI*

(With 4 text-figures and 1 table)

In the study of the caudal fin skeleton of the freshwater goby Rhinogobius
brunneus (TEMMINCK and SCHLEGEL) including four ecotypes, HAYASHI (1976)
noted that the epural shows features peculiar to this group and provides useful
clues to the phylogeny of four ecotypes.

In the previous paper, the author examined the osteology, especially the
caudal fin skeleton, of preserved specimens of genus Tridentiger (T. obscurus
obscurus, T. o. brevispinis, T. trigonocephalus, T. nudicervicus) and compared
them with the amphidromous and lacustrine types of 7. o. obscurus.

Generally T. o. obscurus is the dominant goby in river mouths and lower
reaches of streams, but 7. trigonocephalus usually lives at the bottom in coastal
seawater.

The following is an outline of the results and discussion about the pecu-
liarities of the caudal fin skeleton of genus T'ridentiger. The caudal fin skeleton
shapes of genus T'ridentiger are similar on the whole, but there are slight
differences between the hypural and epural of T. o. obscurus and T. trigono-
cephalus (Figs.1,2). Ordinarily there are two epurals, but 45.1% of T. o.
obscurus (amphidromous type, 40.0 mm S.L. or larger) have a fused epural,
and this is high percentage more than 7. trigonocephalus (45.0 mm S.L. or
larger) (Tablel). Two hypurals (2+43,4+5) of 7. o. obscurus are close to-
gether in the center than of T'. trigonocephalus. There are distinet differences
between T'. o. obscurus and 7. trigonocephalus in the speed of ossification in
the juvenile caudal fin skeletons and in the speed of increase in the branched
caudal rays between 12.4-17.7mm S.L. (Fig.4). The author considers that the
above differences originate mainly in the biotope-water and the feeding habits.
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# (1976) 12323 /K ) Rhinogobius brunneus TEMMINCK and SCHLEGEL D4
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#F & L7z Rhinogobius BORBREF#HFL, ThEZhOEREAN, 3> /K)o
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AHETEI Y /RN RE LA LEBAKRIASN S Tridentiger KD F 57 Triden-
tiger obscurus obscurus (TEMMINCK and SCHLEGEL) R ZiEtED Y < ~+¥ T. tri-
gonocephalus (GILL) 728 %3¢ L-AEBO N ERABEORBHEEOBRLHET 5,
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COMBELEDDIZHITVRERIERRS  OBRADEM, FHEVLLWLHLKR
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B AR, AR -ARENNE, RBAFKEFBRFRERAFZR, XHFHE
REOBMEM N T HARERBESREEREFRRBRCES BEH L
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BERHIHEN LR ERSEZER LT, TRICTRTHIRADLEE L, BEIZ X 2 EL0MH
MEY RO EFEEERO OO ERE LT 724, ¥ o F 57 Tridentiger
nudicervicus TOMIYAMA » X< F 57 T. obscurus brevispinis KATSUYAMA, ARAI
and NAKAMURA (2R BB OB RGN TRE Lz, 22 T 3EREIXYEH TR
BFORMECTE Lico BROAERZ60% T F L7 L 3 — L CHRIFENLEAR AV,
FHEBBAUCBERBIXBEE TR L. BEEOBEIT VT Y Ly FREELIT-
Db, KOH, 7' 2 ) Y ETEL L IER TIT -7

WIS, BRRESH L BREFS, B8H, () skl FREH,
() B2EafEEROETR Lz, TOBICHEI JOROBEKINIOWTIE LIz,

O Tridentiger obscurus obscurus (TEMMINCK & SCHLEGEL) 1845, FF 3

s [BRAREH I ), YCM-P1107, VIII. 1972, (5) 12.4-94.8, YCM-P3189, VII. 1976,
(6) 76.1-92.6: YCM-P3190, VII. 1976, (3) 48.9-98.2: YCM-P3191, VII. 1976, (2) 66.5-83.2;
=@mITZSE, YCM-P1627, X. 1973, (1) 71.7; @F#4k)l|, YCM-P1182, VII. 1973, (5)
43.4-82.0; =EEELETF L), YCM-P1187, VIL. 1973, (9) 48.1-65.4, (2) 68.3-70.9: YCM-
P3189, VII. 1976, (4) 67.1-79.2, (2) 79.8-92.6: YCM-P3190, VII. 1976, (3) 48.9-98.2: YCM-P
8191, VIL. 1976, (2) 66.5-83.2: HEWERX SN Fi8HE, YCM-P1174, VIIL. 1973, (4)
48.7-74.2; FLBREMKENTFE)|, YCM-P824, VIL. 1973, (4) 78.8-109.6: YCM-P825,
VIL 1973, (9) 32.3-74.8; BMMEF IS HEM - £/, YCM-P975, VII. 1971, (3)
86.9-48.9, (2) 46.7-69.1: GBS EHAHINE T, YCM-P994, VIL. 1971, (10) 56.0-72.9, (1)
61.8: HMEM 5+, YCM-P997, VIL 1971, (3) 60.4-72.0, [2) 71.4-79.9: + /IO F ' 2
mE+), YCM-P1002, VIIL. 1971, (2) 66.7-94.9: -k EH #5541, YCM-P1006, VII.
1971, (1)65.3; 4fIELEM R4 HAT % - FURIEJI, YCM-P1266, VIIL 1973, (7) 39,4-74.2,
(3] 46.2-69.7; R BIEIETEENLE, YCM-P3020, IX. 1972, (14) 21.7-40.7, (2) 39.9-56.0:
KBE (EXkE) MEAIRAY)], YCM-P3025, IV. 1968, (3) 39.9-73.4.

AETIIF F 7 2R AIEER (amphidromous type) & #iE# (lacustrine type)
D2RZEH Lo FF 73— RPN O TR WS HERL, I3¥/ FVid
TRV AEIF LB OFARE—IENOMICE S RENDDT, Z07 L — 7 HAlE:E
B, #h (1976) A|ME LA L O, BEREBEMEEM TIMBR AT EINE T 7
7~ Rhinogobius giurinus (RUTTER) 2MRE XN T35, AWM TIFREROFF7
* LICPP...Laboratory of Ichthyology, the Crown Prince’s Palace.
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(YCM-P3020) HfRiE XNADTIN% #iHE & Uiz, JORDAN and TANAKA (1927)
XY, BEREALBRE SN T. kurotwae |3 TOMIYAMA (1936), & (1957)
XY, FFTOY ) 2 ENBELE STV BDTIITRFFTITEDI LivL
BEEEOT F7IRIERK T2 X<F F7 L HE, MIOFRRBKIRCE S ERTDHE W
SHBTH EORMEBTHI ERORENRD T VRELI DN ERETFF 7L OiEH
HARRDLNI DO TEHRBERIAVLETHA 5,
O Tridentiger obscurus brevispinis KATSUYAMA, ARAI & NAKAMURA 1972,
XIFFT
KIRBEITHEBAEN K - 243, NSMT-P 14552, IV. 1965, (16) 22.9-75.6, (1) 57.3; X

- @, NSMT-P 14553, VI 1969, (25) 38.2-76.0, (1) 53.3; FHEEE BRI
Jil, NSMT-P 14551, V. 1972, (2) 81.6-93.6.

KATSUYAMA et al. (1972) 12 & »C Tridentiger BOFHHEE L L THE Sh-8R
(paratypes. NSMT-P 14551, 14552, 14553) % FHV 7o

O Tridentiger trigonocephalus (GILL) 1858, <2 /\¥

WS HEET A BETE 7, YCM-P220, VII. 1956: (1) 48.3; {£&Kig, YCM-P336,
IV. 1971, (3) 44.9-47.8: YCM-P2303, IX. 1974, (1) 15.6: YCM-P3094, VI. 1974, (2)
68.5-70.9: YCM-P3233, VI. 1973, (1] 76.4: YCM-P3257, VII. 1973, (1) 61.4: YCM-P
3605, V. 1973, (1) 60.9: YCM-P3356, V. 1974, (4) 50.8-70.0: YCM-P3389, V. 1974, (1)
56.8: YCM-P3640, X. 1974, (1) 44.4; % AMTE¥/A\E, YCM-P1679, XI. 1973, (1) 46.4,
(1) 41.1; EHETREB4 K, YCM-P2059, IX. 1975, (2] 15.9-17.7; /NIET/NI#E, YCM-P
1197, VIII. 1963, (1) 32.0, (1) 32.9; #EHERRTFEM FiE#, YCM-P3720, III. 1977,
(5) 64.0-66.4, (2) 59.6-63.6; = HEPEELETITHE/\i¥, YCM-P369, XII. 1971, (2) 53.5-65.0:
YCM-P806, IV. 1973, (1) 52.7: YCM-P3575, XI. 1976, (8) 42.1-51.7.

O Tridentiger nudicervicus TOMIYAMA 1934, L nFF 7
RIBFRESRBEEA4H - FoHY, NSMT-P 18256, VI. 1977, (5) 36.7-53.5; (B LRES
ST - e, ZUMT 17692, V. 1927, (1) 51.5: ZUMT 17693, V. 1927, (1) 54.1; {£%&
1B Fiyg, ZUMT 8702, (1) 35.3: ZUMT 11738, V. 1924, (1) 56.1: ZUMT 30195, VII.
1931, (1) 25.7; LICPP 948003, V. 1948, (11) 26.5-55.8: LICPP 1956001, VIII. 1956, (1)
41.3, (1) 38.2.

yuFF7IREBL (1983, 1934) NEBBEOERIC X VFEL LTERLADIDOTH
D, BEEA958) I LI AN A RE D) O EKR R LOBERIZOZERLTEY,
HAAKBTEZFF7EALNITVERE LTV 5, AEEOERBED S DR AV,

B # R
FF7 (BAEER, BEED, X<FF7, y=wn¥, vy uoFF70Z5RBEEERE
Figs. 1 (a~g), 2 (h~i) iz, DK% Table 1 2R L7z, Tridentiger B TI3EHE
BRI 26 (BESHRIRE urostylar vertebra # 1 & ¥z %) THEEL, @& FbH ¥H
sfEts (&TFF7) OHFICESDEFRS L BEBERE L ORENADNI, Z0L 5K
FERREIZI Y /K ) THEBT (b, 1976), BHEFORIKEIZZ © & 5 0EE &




46 Masayoshi HAYASHI

Fig. 1. Caudal fin skeleton in species and subspecies of Tridentiger. a, T. obscurus
obscurus: Lacustrine type; b—-c, Amphidromous type; d-e, Amphidromous
type with complex vertebrae; f, T. o. brevispinis; g, T. nudicervicus. (ep,
epural; hy 1-6, 1st to 6th hypurals; hs, haemal spine; ns, neural spine; uv,
urostylar vertebra; v23-25, 23rd to 25th vertebrae).
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KBDHBN D,

BfEg 2 oRRE—%e Y REEICAB L5 b o (GOSLINE, 1955; MILLER, 1973)
LR, TR#E (hypural: hy) ZBRTKRELENT L — iR (hy. 2438, 4+5)
DERE £ O ETICHEYTED LR T BEE (hy. 6) &R LR T Bl
& (hy. 1) 2z 5%, TREBE (hy. 4+5) ZEXBRFLEEIEEL, b 5 —
FOTRHMENy. 24D L 2ROV — M RE&78%, EOLETOMBEARFF7, 2<FF
TTRIEF TP, Yyoant, Y oFF T CEEOMBLEEG L IED o7 F25HEIE
(neural spine) | ZFEHEL THEELX 7t L, REHOBKB~OMEMNHBE L LEF (epural)
DIMFIERNC LT 5, F25MmE K (haemal spine) (IO MEMRE L T, B X b
BLHE LT3, BEOZERIROLNIEh 7 TV / K VIEET—BRENTH
ST LRBBOEIRE, Tridentiger BIZF\ W THEH 2H57INEE0L0, BRIVKE
EHEich s do 6lit), HHEAEE Lab0 (fused) Bl ¢rZ N TER, LER
DREDEBEZ S AL LV FF7OELEN -7 (Table 1), ¥ 2-B4EINREDOE
EERHBTHETFF T, Yo LIRE BITHERE 40~50mm H7-0hbEET HEANR
»bhie (Fig. 8)y X2 FF 7Ry uFF70 LREFIZOWTY AR ERNABEIN
7ol BT F BT A LKL, BAAZBRIEALTWAZ LIIWMT, BEAED
2y P ARRSEVERDBNDBLDONE N o1 FF7 (HEREER, #iRE) X<
FF 7RG B O LEEORECEBNEBETORRIE, 3v / KXV DHON
LEEOERIIBETERS -0

FFTEYINEDRBERCREBRBECREILOD D L BEINI, WEL DITH
el (FE 10 ~11mm) (2R THEifEE 7/6 Ml & (GEE, 1958: 354,
fig. 7; A, 1942: 117, fig. 2), ZOHMET 2RV FTEHELCL 8/7T 2y, L
FTOWMBERLEINT Do AR A VLY TAEETFF7OFATIIME 124mm FiF
¥ TROEGHEEEOEIEE AT L SIFIE—FTh -72A, #HE 15.9mm Ai%e
BRE L THEIEEIZENEDDON, Tibb EROBEREEL R LTFF 7Ly
T ANEDFRGROEEEMOBMEENR e WS HERABE S (Fig. 4),

= %

Fig. 2 iz R Lizy =< ¥ (G-1~8) 757 (k-1~3) O BEBRMIIT 5 BERD
FERBEY LB LT, AT Ty ALIRTFF7 L0 ILBOETIFE . T/
Fig. 4 iZR LBy, SHESTBEROHEMERED > PR FF7LVENR TS,
FEREOREZIAEFEILOERTHRE LL Y v ERT F 7 TS < OFIRA
¥ (0

BEOEFHOEATUL L DAL T 2 R OMA T CABTREK 2 M T 5 WS
(EEEF) 0—BXLBOETEEL R BEFRTIIDLEbI S, FF7 &y
CTOEFRE LS BEND KT 5 &, WKIROAKRIER £EGFROHHFF7
L, BABRAEEDORLE D YT AYOBREIHAERORNLD ¥ v A EOHNER
FEROETHERITH D LERTE B, KU & 2EMO D70 F O LCPKMBIZAE T
BFF 7 ERBRER TR SIC L ZEMOE VK TEET S Vv v & TILHEAIHZ
BT HEFEKBROBENRE > TWBDT, ThENORBELEBHEROERNEEL T
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Tridentiger o.obscurus

ssquInN

Tridentiger
trigonocephalus

El

) 10 50 100
Standard length (mm)

Fig. 3. The epural bone shape in relation to the stan-
dard length in T'. 0. obscurus and T. trigonocephalus.
(white, separate; oblique, slit; black, fused).

IabDEBbbd, ZHNIREDFESWRERBNTEEDOEILA AL N BEIEIKETE
N EBAETEAN BT 2R GEE, 1958; iy 1942) \[TAEM T2 &\ 5 Enkd, HEE
HERBH DO THD, MINOLFRT E£FETS 3¥ /XY (BEE) OREBEO BRA
i, THTEETZ2IY/RY) EER) LHELT, LEOBEICENALNLY, B
TROERINCIERD DbV TAERLENT 2, LREDORATRICALNLAA
BHEERITERETH S, ERO X 3 i AEREKPIEROBEIC L (LB DEIT
RS P E A AN RN & BB A EOBEEBEE L T3 B2 B,

* & ;)

1. Tridentiger |& - #5 7" (WHEHEL - #iBE), X<FF7, ¥y<n¥, YuFF
T ORBEFZLLNHLEENERIIFEUMENE D, FF7 LYy TALEOMTIEE
BEORGHEICENABDONI,

2. VoAV EFFTOMAH (R 124~17.7Tmm) I3\ TREHED BT HifEEH D
IRz EZA RO BN, ZORMIAEEMOBITREICHEY T 2,
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Fig. 4. Caudal fin skeletons of a-1,2, Tridentiger o. obscurus,
12.4-17.5mm 8. L. (left) and 780 mm (right); b-1, 2, Tridentiger
trigonocephalus, 15.6-17.7mm 8. L. (left) and 444 mm S. L. (right).

(ber, branched caudal rays; per, procurrent caudal rays; uer,
unbranched caudal rays).
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