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Two new records of gobiesocid fishes from Japan, and
the morphological study of their key characters

Masayoshi HAYASHI* and Hiroaki HAYASHI®®

Two species of gobiesocid fishes, Discotrema lineatus (BRIGGS) and Lepadi-
chthys coceinotaenia REGAN, were collected from coastal waters in the southern
part of Japan. These species are described here as new to Japan. D. lineatus,
which was caught only in Shikoku and Okinawa, is not common in Japan. But
this species has been overlooked presumably because it was confused with D.
crinophila. D. lineatus has a pointed snout and distinctive colour pattern, and
is found only in association with certain feather stars. L. coccinotaenia was
reported only from the eastern coast of South Africa, but it has been recently
collected in Okinawa and adjacent islands. So this is the first record of this
species not only from Japan but also from the northern hemisphere. Dorsal
and anal fin rays of L. coccinotaenia are less than those of L. frenatus which
is very similar to this species. In addition to these two species, eleven species
and nine genera of gobiesocid fishes were from the coastal waters of Japan are
reviewed. By using some diagnostic characters of their proportions, ventral
disc regions and head sensory canals system, a morphological key to eleven
species of Japanese gobiesocid fishes is given in this report.
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University, J.L.B. SMITH Institute of Ichthyology; TMBS—Tatsuo TANAKA
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1. Discotrema lineatus (Brices, 1966)
R AV IV Ry iyt
(Fig. 1. A)
Lepadichthys lineatus BRIGGS, 1966: 37 (Fitii; Histisi: KL 7 -39 Gulf of

Aquaba, Red Sea); FISHELSON, 1972: 357 ([-f7#4%; i Red Sea); FISHELSON,
1974: 183 (JtA:/EfE; #I¥ Northern Red Sea).

HEMER YCM-P9241 (ks 1, fhi 24.9mm) R4 H H 1981, VIIL 16, 4%
Hi: SRS S R B YCM-P12837 (1, 19.2mm) 1984. VIL. 19, {4 L%
4.

FOEL. AR 100RG, BIE8~O UKL, RMEI12ik4, NofE 28~20 k4, TRMEEH (ki
+EH) 16+15~16=31~32, HELE¥ 6.

FIM <, AREHOE2REBTRNRT %, hEMELILH 5.8, FHIZ22RRE
L, E/BRLIZHN 3.2, RixhirT, BHE/RERLEH 47, Wi iE» b33 & o
FHL, EFFITEIDIEV, EHAOEIMTROMRIE Lisv, PNt ko®BHihL
BL, BRERBEEI Y SBEEETEV, BEOMKAITE TRSE IS, L BG4k
DETCHET B2, BEL B TORA bR, FREEE, BEEEE W 1.1,
IET AR BfE DT & BT ole D, R EREAE (Fig. 8.F) T, g WiRgE
BRI 6.1, RO FLFRERIZ R ALK (Fig. 8. A)ic 4~57%, WikBikic 5~6
b, MHECHILR, HHEEER Fig. 7.F) opliling, AREEI NC)H 2,
REEEEIL PO) 2 2, WITEEEIL LO) »2Thb, MEEREE PR) & FHRE
B (MN)IZZBETLA 28 W

. EROFO, WESKRBEOT, REOOMGEERI LD D, With b
R CEH R A2 &2 EPHE? 1 & Al Wiis bRO EgrEm b, RBfERic
ETHHMENR 1L, Uk BIROTHYE Y BRBESCET S 1 LB MERS 2,
TR, THREGETERCS PRI ET A EMER 2555, 2 50FF MM
DO, REOOMBPERS L&D D, BEC L) CORBITREREOLE S B D, il
WOEFMIXTFRY T IAT, REOONHESAITIRANCHAET 5, 15 - BfE L RBED
ET#EER,

0%=F 17N a - VTREF LR EARO MG, HMENILEAGT, EIHLS/NE A
VIR B,
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Fig. 1. A, Discotrema lineatus YCM-P9241, 24.9 mm SL, Okinoshima I., Kochi Pref.,
Japan. B, Discotrema crinophile URM-P 9242, 21.0 mm SL, Sesoko I., Okinawa
Pref., Japan.
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. BERVEA YCM-P9241 oo fifkix, Kif 28 m fEDGHCAEE TS =, Hv iy S
T (Comanthus japonica) DRI M35 LT\ 7o ¥ 72 YCM-P12837 ok 4, [Al4fic
v 3 v Z#o—ff (Comanthina sp.) O A3 LTV 7o,

S, AEO B AR AT BT 3RS REE M o LR S bk 2 Bvh 2 BT, M
FRIZIFHEARE TH Do EHIFCIRALEN BETHE ST\ 5,

{EE. Affiiz Discotrema crinophila BRIGGS, 1976 v 3 o 2w 3w 4 F[Akfic v § o
FECABFEEE T B YA TH D, MY $ o XN ETB Y-S vHn, BAMD
YosHINO and NISHIJIMA (1981) 73t Licy s v 2 v "o+ 1@EETH - 7on, A
DI 2B b Cie 57z, ARl BRIGGS (1966) = X b iLipa Biskpe & LT
FREGEH Shicb 0T, IMIEORESCHTEIZE (Table 1), {Rtaotis SixFEalk
L35, L LEEHREc T, FERESCoRShtuwsH A1 §He) &K
REINTVBHE Q0GR B A—3TH D, HAEOHFEAR 2 EiF 3 10 35k Tl
W & —FT 5, Al BRIGGS (1966) 1= X b, Lepadichthys J&d 13#Hifi e LTHE &
TR, it B F0®%RE U BRIGES (1976) 1@k » Tw w4 R@aE 1
FELE LTRk SRy 3 v 2wy (D. erinophila) 2i%, ¥ 3 v ZECAEATET
DU Ao AT & AR O TAIR DMl 0> 7 3w S LS T B % 1T Discotrema &\~ 5 $
B HlozTb, 40, WEOEREOTNR, BMREERCUXEEL R Lok
Wio LB X fT-7c & & A, WXFABICET A LR Ihi, ¥ Lepa-
dichthys BoXETH 5 L. frenatus WAITE, 1904 : 42 & 3w F % AL LT
Lepadichthys J& o J5i % 8 o FARLCALILIRGSE O B 7R IE, B OBILEPE
(Fig. 83.C,D; Fig. 6.C,D) AWl & i 3BMcRizs, £ TARTIX L. lineatus &
D. crinophila (3@ & LT, AR TORBED)JBOH\Z Discotrema & Uiz, 7ok
AFEXY $ v & v 3vA (D, erinophila) LT 25, WHeeEH 35 - & (Fig.
1A, B), EBRBOAFRELORIINE (Fig. 3.E,F) BRALHTKAShD,
JoA—A1 597 (ALLEN and STARCK, 1973; COLEMAN, 1974) oA v FyED w1 &
= Vit (BRIGGS, 1969) 7-51%, [fficw 3 v 28453 % Lepadichthys caritus
BRIGGS, 1969 2t Sh T\ %, AfOfi@Eiz o1, BRIGES (1969) 23#i4 LT
B EWREED Tk it D. Zzneaz‘us == D. erinophila = [{JE (Discotrema) %z Xh
bo

Table 1. Comparison of measurements and the ratio
of some characters of Discotreme lineatus.

Spec

i BRIGGS YCM-? Yeu-»o
Samp o (1365) 2241 12837
Numbe 2 1 1
Dos 1 10 1
Anal f ) 8
Caudal b &
Pecto
Range of s rd length (mr) 17.6-21.7 24.9 19.2

Standa-d length / Body depth
Standard length / Head length 2.
Standard length / HMead width 4

Head leng

8

8

1
Standard length / Disc length 5.7 6.64 5.63
/ Eye diameter 0
Inter s 1 idth / 8
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2. Lepadichthys coccinotaenia REGAN, 1921
B IF3IvAAvk
(Fig. 2. A)

Lepadichthys coccinotaenia REGAN, 1921: 2 (Fid#i; MRXEH: 7705 « 5 =3
> Durban, S. Africa); BARNARD, 1927: 424 (¢i#; 57 7 V # - + % — e Natal
coast, S. Africa); SMITH, J. L. B., 1949: 384 (}i; @7 7Y # + >+ % —/ Natal,
S. Africa); BRIGGS, 1955: 138 (F#i; f§7 7V » - =+ v ¥'— 2|2 Mozambique,
S. Africa); SMITH, J.L.B., 1964: 586 (ii'#k; 757 7V » South African waters).

fEiRiEA. YCM-P14946 (1, 31.7mm) 1963. V. 15~16, [ !5 & I8 o i i ok i
E; YCM-P14950 (1, 16.1mm) 3hikE % ; URM-P9227 (1, 31.1mm) 1977. IX.
24, WhERIRA BRI

FOEL EEE 11 (11~12)8k%, BEE10 8%k, B 11 A1~12)#ks, Nofig 27 (26~27) K
4, BHEEB (EHE+ /) 184+19(18~19) =32(31~32), fE4&E ¥ 6.

AN, AR SRR L, BB LAMRT 5. RE /&SI 6.4, B
MR L, HR/BELM 8.8, AR /HIRIILEH 6.2, Bz k&, RRLHcfr
BEL, RE/IBELITN 4.3, MzEH L, BHE/WEHIZH 3.9, IIFULEREO%E
EBREATRITO P RICMIET 5, FRHEOBUFRE TSRS, 156 L BEIEOBTIT
HIEL, MO TREEL S7e2is, hE/WREKELIZN 4.6, kE BiE
HEERIH 4.9, %R (Fig. 3.D) T, #E /MEfEEHIZN 6.5, JE
AR FENE CRIRE T & o7en Do NI O FLTRER A A, BB b5, &
B O ia v BIREAE RO, REEEILNC 2, REEHEIL (PO) 12,
RATREEIL O 2 2, HiSEREEIL (PR) 2 8 TFFHESE (MN) i i3Biilaira s,

. EROMFEARARE, SMITH, J.L.B. (1949)  Jhl, #E—RciHiaT,
AR A OOHNA DD, BRIAPCHRRLHOB ELH IR TV B,

0% =F L7 na— kX0 L~ VERFERPTOMEOR, —HICFE G0 E VTR
IECHiioi, TR O THESITER,

R FRMITcAETBRIR, fERUEEA YCM-P14946, 14950 o {ffkizv T h &5 e v
DO XA VS~ A THEZRT WS,

S, A0 B ARSI B EERLBRAMUEICS <, BRERO ik BEE I
RT, MRIMEASTHD, ENCTEIRKERTHIET 7Y 2D F & — ViffExiED
LT, EFVE—IDEXIRERT 7V D OFMGRICE L 5T 5,

fEE. REIBSEARE OEBITTE AR 7oAy, SMITH, J.L.B. (1964) »\2EaMic
HLTHBET7 7Y » 0 RIFEEAR22M[ (G & 0 i a 1T - 7ce TORR, #& Mo HE
MR GEE OB ILALE CPHILE, NERME O IR Eii—F Lz (Table 2), 7o ARED
SRR DG TIE, FEROSCH B S ER D EREEE S0 RESh Tx b, db
HERDOCREIE IR B OME X WD T TH D, T AL sED Lepadichthys frenatus
IVFvAVHCBOTHEULTWSDT (Fig. 2.B), 4+ v 30k LR
NTOBTEDXTHIETFEIND, L LA I+ v v LT, THEREHR
(11~12 VS. 15~18) Bl (10 VS. 12~14) 747, - THlfEn KT ED
BT B HIC L ENRDDN S & THEIZK SN %,
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Fig. 2. A, Lepadichthys coccinotaenia URM-P 9227, 31.1 mm SL, Minatogawa,
Okinawa Pref., Japan. B, Lepadichthys frenatus YCM-P 12762, 41.4 mm SL,
Fto Beach, Shizuoka Pref., Japan.
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Table 2. Comparison of measurements and the ratio
of some characters of Lepadichthys coccinotaenia.

Species Lepadichthys coccinotaenia

SHITH RUSI YeH-P URH-P
sample no. 21542 14346 9227

(1964) 95h2
Number of specimens 16- 21 1 i
Dosal fin rays 11-13 12-13 12 1
Anal fin rays 9-11 9-11 10 10
Caudal fin rays 10-12 10-12 11 12
Pectoral fin rays 26-28 26-28 26 27
Range of standard length (mm) 17.0-37.8 31.7 31.1
Standard leagth / Body depth 5.8-6.5 6.58 6.82 6.75
Standard length / Head length 2.7-4.0 3.03 3.50 3.20
Standard length / Head width 4.4-4.9 5.35 5.76 6.03
dead length / Eye diameter 4.0-4.4 4.90 4.53 4.73

; BAREINITHAEDRKRE

Aoz Aoy 3 v 2y 7% (D, lineatus) & 3 5 3 wowi (L. coccinotaenia) o
2D THEHAIL I BIEL DA% (FE, 1984; SHI0GAKI and DoTsu, 1983),
Tho 9 BIEOSMBREOKE L HIME (Table 3-a,b) #H b & LTHREREIER L
7o BBRICH VBB DR TR & ETEEERC O VTR 2 ®ME L, i (Fig.
3~8) Lico HRAEARAD T — 21X FREDMW N TH B,

HEUER. Diademichthys lineatus /N> + #9394 IORD-76-511 (1, 48.6 mm)
1976. IV. 25, IORD-76-891 (1, 37.7mm) 1976. IX. 12, URM-P4679 (1, 47.3mm)
1982. IX. 9, yhfiEsl/\#E LRRPuZE s ; URM-P6583 (3, 37.0~53.0mm) 1974.

Table 3-a. Comparison of characters and measurements of Japanese gobiesocid
fishes of eleven species.
A.c. Aspasmichthys ciconiae; C.l., Conidens laticephalus; P.i., Pherallodus
indicus; P.m., Pherallodichthys meshimaensis; P.b., Propherallodus briggsi;
A.m., Aspasma minima.

Species a.c. c.2. Pl P.a. P.ob. Aom.
Number of specimens 12 16 21 6 3 39

Dosal fin rays 11(11-12) 8( 7- 9) &( 7-10) 6- 7 6- 7- 8 7( 6- 8
Anzl fin rays B( 7- 9) 6( 5- 7) 7( 6~ 8) 6( 5-6) 7 7( 5- 8
Caudal fin rays 10(10-12) 11(10-12) 10( 9-11) 10 10 0 9-11)
Pectoral fin rays 21(20-21) 21(19-21) 21-22 23(23-25) 21(21-22) 21(20-23
Vertebrae 33(32-33) 29(28-29) 32(32-33) 31(30-31) 33(32-33) 34(33-35)
Range of standard length{mn) 15.5-27.0  10.6-14.3  21.9-28.8  12.1-52.9
Body depth / S.L. 14.120.68  18.6+1.80  14.81.84  13.040.61
Head length / S.L. 29.7+0.68  31.6%£1.90 30 7:2.02 29.4x0.91
Snout to anus / S,L 59.1£1.13 59.6+3.90 59.1%2.57 58.8+1.00
Snout to disc / S.L. 23.520.59 20.4£1.30 22.1£2.02 20.320.87
D. fin base / S.L. 18.341.00  18.8%1.50  17.0%4.04  17.510.74
A. fin base / S.L. 16.1£1.00  18.0£1.60  17.0+1.47  16.540.78
Disc length / S.L. 15.740.45 24,211,010  19.0%1.47  19.0£0.42
Snout to origin of 0. fin base / S.L. 71.9£0.73  70.7£2.20  69.0%2.57  74.820.65
Snout to origin of A. fin base / S.L. 75.2+1.04  71.1£3.10  71.822.76  76.5%0.78
Head width / s,L, 17.9£0.50  24.041.90  20.84+1.84 - 18.140.55
Eye diameter / H.L. 19.220.50  25.542.90  21.426.61  19.30.68
Snout length / H.L. 28.921.45  25.1£1.60  22.2:5.88  25.341.07
Disc length / H.L. 52.9%1.54 76.926.10 61.6+1.84 65.322.49
Length of P. fin / H.L. 39.9%1.72  54.145.30  42.323.49  38.8:1.88
Body depth / Body width 79.2%2.86  77.5%6.30  72.0xh.04  71.5£3.0

A. fin base / D. fin base 88.2£3.31  98.5£7.10 101.3224.9  94.323.24
Eye diameter / Interorbital width 87.1x12.4  88.3£10.3 94.926.90  74.3:4.00 B80.7222.6  78.547.15
Disc width / Disc length 89.3£2.58  93.043.82 89.842.68  91.0%3.00 89.5211.9 B86.643.53

* Measurements expressed in hundredths of standard length based on

examined specimens.
** Standard deviation.
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Table 3-b. Comparison of characters and measurements of Japanese gobiesocid
fishes of eleven species.
Ds.l., Diademichthys lineatus; L.f., Lepadichthy frenatus; L.c., Lepadich-
thys coccinotaenia; Da.c., Discotrema crinophila; Da.l., Discotrema lineatus

Species Ds.1. Lofl L.c. Da.c. Da.l.
Number of specimens 19 31 3 6 2
Dosal fin rays 15(13-16) 16-17 1{ri-12) 9( &-10) 10

Anal fin rays 14(13-15) 13(12-14) 10 8( &- 9) 8- g
Caudal fin rays 12(10-14)  11(10-12) 1 (11-12) 12 12
Pectoral fin raye 26(25-27)  26(25-27)  27(26-27) 26(25-27)  28-29
Vertebrae 38(37-38)  34(34-35)  32(31-32)  35(3L4-35) 3i-32

Range of standarc length{mm} 11.7-59.3 19.4-53.8 16.5-31.7 13.3-34.4 19.2-24.9

Body depth / S.L 9.1%0.67  16.1£0.51 15.742.52  18.0£1.60  17.5&14.4

Head length / S.L. 38.0£1.39  35.0+0.48  30.542.57  27.5%1.60  30.9%12.1
Snout to anus / S.L. 68.121.25 61.5%¢0.62 59.7%1.29  65./%3.00 68.3%2.25
Snout to di AR 1 34.7£1.30  27.340.70  23.7+5.14 18.921,00  23.3%2.25
D. fin base / S.L. 20.9£1.30  35.6+0.99  22.1%2.76  17.k4x1.40 19.6+7.64
A. fin base / S.L. 20.2£1. 44  29.8x1.06  20.6x3.67 16.2%1.20  16.8%2.25
Disc length / S.L 10.0£0.53 18.120.48  15.6x4.04 18.41,00 16.6£12.1
Snout to origin of D. fin basce / S.L. 79.740.96  65.7£1.03  71.929.92  7B.6+1.80 78.5%13.9
Shout to oriain of A. fin base / S.L. 79.3£1.25  72.940.88  74.4:8.27 80.122.20 B80.3+2.70
Head width / S.L. 11.440.48  26.7%0.33 16.242.02 19.2£1.00  20.0%1.35
Eye diameter / H.L. 14.340.96 18.5£0.66  23.5%£4.96  25.7+1.30  21.1%0.00
Snout length / H.L. 49.4£1.68  29.9£0.66  26.2x4.78  27.0£1.60  25.3%13.5
Disc length / H.L. 26.742.06  51.7#1.43  51.7+17.6  67.245.30 53.1+18.9
Length of P. fin / H.L. 22.741.34 35.60.88 42.4+7.90 38.9+3.10 37.623.4
Body depth / Body width 77.845.52  77.8+2.24  92.7£15.2  94.2#8.60 85.9#52.6
A. fin base / 0. fin base 36.6+3.27 83.9%2.68 93.3£5.88 93.7+3.40  B85.9223.%
Eye diameter / Interorbital width 152.5+27.0 87.4+5.54 134.8462.6 89.8x14.5 74.6£37.3
Disc width / Disc length 86.4+2.54  95.8£2.90  95.6%11.2  72.7#£9.10 83.8£28.3

* Measurements expressed in hundredths of standard length based on
examined specimens.
** Standard deviation.

VII. 9, YCM-P2700 (2, 11.7~14.5mm) 1976. V. 7, YCM-P4132 (2, 45.0~48.8 mm)
1977. V. 3, yhiELAEEJSEE; URM-P6587 (1, 59.3mm) 1979. 1. 19, Jh#RE
BRI E ; YCM-P12838 (4, 34.7~51.2mm) 1984. VII. 19, @R 244 : URM-
P6584 (1, 47.0mm) 1977. IX. 12~13, URM-P6585 (1, 41.4mm) 1978. VII, ¥
MRS ; MTUF24077 (1, 45.2mm) 1975. III. 17, yhfEEERENTEE ; YCM-
P15102 (1, 15.0mm) 1984. VII. 15, EiZFEFFEET; URM-P6582 (1, 50.8 mm)
1973. XI. 12, Fk e s 4, YCM-P3198 (1, 50.7mm) 1976. VIII. 26, FOmh Ll ;
TMBS730921-1 (1, 42.6 mm) 1973. IX. 21, HHi#i=E;. Lepadichthys frenatus
TH XY NS4 URM-PI239 (2, 36.9~43.7mm) 1977. II. 22, URM-P9237 (3, 19.4
~22.6mm) 1977. V. 25, URM-P9238 (2, 33.3~38.9mm) 1977. IX. 24, URM-P9235
(2, 86.4~43.4) 1977. IX. 30, URM-P9240 (1, 45.5mm) 1982. III. 27, yh#fE.
JIl; URM-P9231 (1, 45.6mm) 1974. X. 25, URM-P9233 (1, 24.4mm) 1975. V.
26, URM-P9232 (1, 39.7mm) 1976. X. 11, URM-P9230 (1, 42.8 mm) 1976. XII,
URM-P9234 (7, 35.6~42.4mm) 1977. V. 4, URM-P9236 (2, 28.3~28.9mm) 1977.
VII. 11, yhfRRgEE; YCM-P15103 (1, 51.8 mm) 1984. VII. 15, EiEIREFHM
= F; YCM-P12762 (6, 39.1~53.8mm) 1984. VIII. 27~28, WL EHEE;
TMBS730728-1 (1, 40.1mm) 1973. VII. 28, TMBS730923-1 (1, 45.3mm) 1973.
IX. 23, FHp#Hi=1kE,; YCM-P15255 (1, 34.0mm), MSM75-333 (1, 48.9mm) non
data. AMS-I15484-010 (1, 31.8mm) 1964. VIII. 25, Helon I., Australia; AMS-
120463-015 (3, 34.3~43.1mm) 1972. XII. 5, One Tree I., Australia. Lepadichthys
coccinotaenia =+ = y/\yA MTUF25353 (1, 27.4mm) 1975. II1. 14, 3#hggrs
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BB 3Z S ; RUSI21542 (18, 17.0~32.8mm) 1950. VII. 28, Ilha, Mozambique,
South Africa; RUSI9542 (3, 26.6~34.7mm) 1979. III. 31, Sodwana, Zululand,
South Africa. Descotrema crinophila 9 =<4 9 /8794 URM-P9244 (3, 13.3~
16.9mm) 1977. VIIL. 6, {hfffil e ik RS ; MTUF25354 (1, 37.3mm) 1985.
III, Pl s RS 38 ; URM-P9241 (2, 32.3~34.4mm) 1976. III. 21, URM-P9242
(1, 21.0mm) 1976. III. 21, ypfULHAECE . Aspasmichthys ciconiae ‘)L™ /N9 A4
URM-P6510 (1, 43.1mm) 1977. I. 8, Fngk L1453 ; URM-P6580 (2, 26.5~31.9 mm)
1980. VIII. 25, Fakilitirzalg; ZUMT9859 (1, 73.2mm) 1919. X, ZUMT20570
(1, 51.4mm) 1920. I, ZUMTI18933 (1, 47.7mm) 1926. XI, F#k L ; FAKU104436
1, 539.7mm) FiptH R ZUMT42414 (1, 74.6 mm) 1926. X. 25, ZUMT25576
(1, 51.3mm) 1933. V, #MIETmEd; IKK-0-247 (1, 61.7Tmm) HEFRTEEE;
FAKUI111580 (2, 46.9~50.5mm) non data. Conidens laticephalus 7> 399\
A MTUF25355 (3, 18.8~26.2mm) 1980. III. 15~20, yhiEifaj; URM-P3770
(2, 18.1~27.4mm) 1982. X. 30, URM-P5508 (4, 16.1~29.8 mm) 1982. X. 30,
wiIRE R, URM-P5507 (1, 31.3mm) 1982. VI. 22, Fuikliggss; URM-P3743
(1, 29.1mm) 1976. V, YCM-P12763 (7, 24.9~36.1mm) 1984. VIII. 27~28, %
BRGHT ST, YCM-P3348 (1, 21.9mm) 1977. VII. 3, #WhZs)I| 6525 HkE
MTUF22418 (1, 35.6mm) 1975. V. 24, T3£8/\#%. Pherallodus indicus &Y™
N9+ URM-P9213 (1, 20.6mm) 1977. XI. 27, y#flR+— -3 & ; URM-P9214
2, 21.5~23.2mm) 1977. IV. 5, k45, URM-P9215 (4, 15.5~22.4mm) 1977.
V. 25, URM-P9217 (3, 18.5~22.8mm) 1977. VII. 12, ph#ARIL#E)I; URM-P9221
1, 19.1mm) 1977. VII. 12, URM-P9211 (5, 19.2~23.5mm) 1981. IX. 16, iR
s s ; URM-P9212 (2, 21.7~27.0mm) 1980. VI. 12, URM-P9219 (2, 19.8~
21.2mm) 1981. VIII. 15, Fufklitfit; YCM-P12764 (1, 24.9mm) 1984. VIII. 27~
28, M ELE i E 5. Pherallodichthys meshimaensis » << /394 YCM-P12797
(6, 10.6~14.3mm) 1984. VII. 17~18, yhfllkz; FNU100012 (1, 16.9mm) £
Wi LB LB . Propherallodus briggsi £ Avy/37 4 FNU100005 (1, 22.4mm)
1964. IV. 15, FNU100006 (1, 21.9mm) 1964. IV. 15, EsILH 4 iiE 4k, YCM-
P14944 (1, 28.8mm) 1985. V. 4, %R EF. Aspasma minima /N F
YCM-P12949 (12, 27.3~47.5mm) 1984. VI. 1, #RILTFHEHME; YCM-P12765
(1, 51.6 mm) 1984. VIII. 27~28, AR gtiivies T ; YCM-P5425 (7, 20.9~47. 4 mm)
W7 A ; YCM-P3648 (1, 82.1mm) 1974. X. 10, #hZs)I RS E 5 5
YCM-P7206 (2, 16.6~19.7mm) 1973. V. 3, YCM-P3424 (1, 48.6 mm) 1974. VI.
29, YCM-P3436 (1, 16.0mm) 1974. VII. 19, YCM-P3223 (2, 15.1~23.3 mm) 1974.
VIII. 9, YCM-P3222 (2, 15.6~20.8mm) 1974. VIII. 12, YCM-P3459 (2, 12.1~
15.5mm) 1974. VIII. 14, YCM-P4312 (1, 52.9mm) 1977. V. 3, YCM-P4318 (2,
30.9~40.0mm) 1977. VII. 3, YCM-P3737 (4, 22.9~33.6 mm) #iZs)|| LR TR
. s MTUF23241 (8, 33.9~53.4mm) 1974. IV. 27, FIER/NE; MSM-76-61
(1, 27.2mm) non data.

FERAE. VoS RO B 14 84T, ToOBTCRERO KIEY L
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Fig. 3. Ventral disc diagrams of Japanese gobiesocid fishes. A, ventral view of
a double type disc (left, Conidens) and a single type disc (right, Lepadichthys),
and showing the three regions of the disc (A, B and C) referred to in the
descriptions. B, Diademichthys lineatus YCM-P 12838, 46.6 mm SL. C, Lepadi-
chthys frenatus YCM-P 12762, 41.4mm SL. D, Lepadichthys coccinotaenia
URM-P 9227, 31.1 mm SL. E, Discotrema crinophila URM-P 9242, 21.1 mm SL.
F, Discotrema lineatus YCM-P 12837, 19.2 mm SL.
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Fig. 4. Ventral dise diagrams of Japanese gobiesocid fishes. G, Aspasmichthys
ciconice URM-P 6510, 43.1 mm SL. H, Conidens laticephalus YCM-P 12763,
33.0 mm SL. I, Pherallodus indicus YCM-P 12764, 24.9 mm SL. J, Pherallo-
dichthys meshimaensis YCM-P 12797, 11.9 mm SL. K, Propherallodus briggsi
YCM-P 14944, 28.8 mm SL. L, Aspasma minima YCM-P 12765, 51.6 mm SL.
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RERTH D, MEMIESCEEER, MErLBET LI TER G, R
B XY O T o, EERAETLRTH B, ERBEIEE &L LT
KEWT &, AUERPER LB b ox v vdft s 790 A4F - ~Elic & &
Big ) o A7 FHORBEDOOEDTH S,

IERIBEZ DTSR B2 2513 % 2 E T & B, JEWBEARIBIC 2 HES 2 B0 0 i
(double type disc) @ T A FEHICIT Y AW Fd - VAW S v Ty awwAivg - kY
TAYF e AT AU AV AYFREERD, RS TIRICOME L\
T 42 (single type disc) @)@ 3 AREEICIZ I YF VAU A « AU FH T AYF oy 3w
FYRYd « BADY I v Z T AL« 3 FI0AYINEGERD, ERCIZRROR
Hifw T, RgoBEES/ N SRABREELY D 2. ZOAFRERD B B LB D
WTOLFRE BRIGGS (1955) 278 (1984) 1§t - 7o (Fig. 3. A), B - BT I i
LW CHIURZE R O H A A Y AL, BRiERE BiRke L, BRIz oWTix, Bigo
AR FLIRZEIL D 5 5 5% CIRE LTSI Lz, BRIGES (1955) 1o LU L BT 40
Ciguc b FLBURZEE O 5 5 EFEHIRE SR T W52, BHARE Y-S v A RHEaEO dhc BT
B CHIC ALIRZE D 5 5 IR AL Ui\ RO MR AR X b —ET,
A-B-CHBucH 2 AFRBREOMELCHIFER DI EHE I LIERE LTS, Ll
AFRERIZFN LT, Vv v Ay EROCTUIHRIERIR bV, 7 3 v &
Vo3 0BRSS o TE, Rl R i R A AN SEET A AE
& (Fig. 3.E) 235 2 &, Wik Clo kel :ir (Fig. 8.E) 235 57 &0k
BdBo FIFLHRFEE OB LIS BT E S e b v v A iz A bhio
RERELBDOND, Y47y ORI ARD IR & BiRko S i @B ek
WD BB, 4 v =y Ay DR BIROHG b RS EESN S D, BOBRMETO

Ds.l.

L —-—

Le: ————

Dac. ——
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4 = .
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Fig. 5. The ratio of dise length to standard length in Japanese
gobiesocid fishes of eleven species. The diagram indicates the mean,
959% confidence interval (rectangle) and range (horizontal line).

Ds.l., Diademichthys lineatus; L.f., Lepadichthys frenatus; L.c., Lepadi-

chthys coccinotaenia; Da.c., Discotrema crinophila; Da.l., Discotrema

lineatus; A.c., Aspasmichthys ciconiae; C.L, Conidens laticephalus; P.i.,

Pherallodus indicus; P.m., Pherallodichthys meshimaensis; P.b., Pro-

pherallodus briggsi; A.m., Aspasma minima.
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BHMELED LR D,

/BB RELOETIE T va v v At &Y AT A NRINT, ~vF i ys
TAMERTH -7 Fig. 5), ZOMBIXT va v v vt LYy Ay OGRS
M TMoOBRBLTH Y, RWRBEOMVBENXYLEL TS L, TEKEBIETS
BT FH AT FLEREOFIRFE S DI ERREL TV S,

FEE X LCIEWR AR 0 SRV Y, A - BRI KT E B 2 &, ATILIER
BOWRIKEREC LIV —ETHD, A-B:-CEBOATRELEORI L BEFREL TS
licEnDL, BORBCHENLWETHD LRDI,

BEERRREER. HAEY Sy AR EEOETEEE R OWTREE - &g 197D,
SHIOGAKI and DOTSU (1983) Iz LD 7 v a2 w w3 « B A U A0 « 2 =T 7.
YU A0 AEENRE SR TH Y, AW TOTEREE O FBAFLIMALO A FILATH
DEFE 5Tz VA YA RHAEOEIIC R EAN e TREERNIEEL, AREEL
(NO), BgEEeEil PO), BirREEIL LC), MMZEIEIL PR), THERELL
MN) D ZRFRAE LTI T 5, BAZE 98 1LFEHO FRPE AR O RFIHE & B
L% Figs. 6~8 iR L, #EHEFOBILEE Table 4 1R L,

BBIFLBR T v =2 v v w218 THR (L, UT10-9-8-6DJHTHHEL, o
BB EE S Lt RE LTV 5, HREFOMII T, MEEEIL LRBRIEILL
£x 2T, ZORILEEIGETH D, FLMBAREFILXT va2 v 7 30 +DRERWT
£ T2 THEB LTV S, BAKTHEEC LIV EXRD LN OIRFBEERRE LT
TEREAE C, B TEREEOMIAK LB EIEE S LR Th D, HFREER
OFER, RRES LIEBEREENAE L, TOMOREEIHN LICREERTH S,

B LIRBREE OMGHOTINGG, HBOHE X ) & HHS L EERED
BRI EACIIFA—Th %, MEZHEEE T2V THHIB2F—ThiI% O ik
BOWRIRELTWD, 7vav v Aur bty Ay Ay ETHET 5 THERAEE
2, YAYAYFTRIMEERES LEKRTE, Ty a vy Ay TR LT SRR
HEREDBLIOETIRMEL BRI T WD, YA T AYAE I HF 7Y ORTAEER

Table 4. The number of head sensory canal
openings of Japanese gobiesocid fishes of
eleven species.

Number of openings in each
Species sensory canal

NC PO LC PR MN Total

2 2 3 3 3 13

2 2 2 3 1 10

: 2 2 2 3 0 ?
Lepadichthys coccinotaenia 2 2 2 3 0 9
Aspasma minima 2 2 2 3 0 9
Propheralleodus briggsi 2 2 2 3 0 9
Diademichthys lineatus 2 2 2 2 0 8
Pherallodichthys meshimaensis 2 2 2 2 0 8
Pherallodus indicus 2 2 2 0 0 6
Discotrema crinophila 2 2 2 0 0 é
Discotrema lineatus 2 74 2 0 0 é

NC, nasal canal opening; PO, postorbital canal
opening; LC, lachrymal opening; PR, preopercular
canal opening; MN, mandibular canal opening.
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Fig. 6. Arrangement of head sensory canal openings and systems of Japanese
gobiesocid fishes. A, dorsal view, lateral view and ventral view of Conidens
laticephalus. LC, lachrymal canal openings; PO, postorbital canal openings; PR,
preopercular canal openings; NC, nasal canal openings; MN, mandibular canal
openings. B, Diademichthys lineatus; C, Lepadichthys frenatus; D, Lepadi-
chthys coccinotaenia.
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E PO i F PO

WO 0

Fig. 7. Arrangement of head sensory canal openings and systems of Japanese
gobiesocid fishes. E, Discotrema crinophila; F, Discotrema lineatus; G, Aspami-
chthys ciconiae; H, Conidens laticephalus.
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Fig. 8. Arrangement of head sensory canal openings and systems of Japanese
gobiesocid fishes. I, Pherallodus indicus; J, Pherallodichthys meshimaensis; K,
Propherallodus briggsi; L, Aspasma minima.
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BAREIVNIAHEBEORER

la. JEBAEIFIBC ORI CEIIRIETH S,
2a. S L BB BB TR Lo s, RS NC, PO, LC, PR 234 b MN %
K<
3a. FRIPRREY NC, PO, LC, PR offLiuzitic 2, i<, AR AEOMH11
5, W3E LS £L, HEOM /265, FHEGHuL 37~38, Figi&iuz 13~16,
BrEgi At 13~15,
------ v H ozt Diademichthys lineatus
3b. FmEE NC, PO, LC opgfliuziic 2, PR 1z 3,
da. WG L BEOKIKERAFEREOMN 1/3, FHEF UL 33~36, k4 15~18,
B AuY 12~14,
------ 4% v w4 Lepadichthys frenatus
db. s LBEOERRRIEREOH 1/4, FHEFHUL 31~32, i Sius 11~12,
g gEu 10,

\

...... 3 3yt Lepadichthys coccinotaenia
2b. sk IR RS Lol By, FHSEE I NG, PO, LC 259 PR, MN %

K<,
Sa. JEMARPIMCPEHES Y H B, WEIRAKS B B, K E NC, PO, LC o
LR 2, FiEE L 34~35, s S Au: 8~10, BEikSEu 8~10,
. e v 3 v & vy 4 Discotrema crinophila
5b.  EW AR YN WEER A o, IR T 5, BHEEE NC, PO, LC nBiL
Furdtic 2, FHEG UL 31~32, s S 10, B S L 9,
...... 2ALY I vy w4 Discotrema lineatus
1b. IR HIRCHh BB ETH 5,
6a. JEM FHEMTCHEMEEE MN 255, FRIZEREOMN 3 HELT,
Ta. FEMEEE NC, PO, LC opifliuzitic 2, PR 12 3, MN iz 1, HFiEFHus 32
~33, WG 11~12, B4y 7~9,
ey LNy 4 Aspasmichthys ciconiae
Tb. FEIREEHEE NC, PO offflzuritic 2, LC, PR, MN xdtic 3, #FHEEH
28~29, LU T~9, B &iu 5~T,
...... 7 vaww.aiwi Conidens laticephalus
6b. JEME FRAMDICETKREE MN 2/x<, ARIEEOH 3 MHEL L.
8a. EAMEHEEI: NC, PO, LC 235 h, PR % /x, HiREE NC, PO, LC
BIFLBuR I 2, FHEFHu 31~33, WiEikGtus T~10, BigikgkEus 6~3,
vk Y 3wk Pherallodus indicus
8b. FEIKEEr NC, PO, LC, PR 2% %,
9a. MR NC, PO, LC, PR oBfliuzitic 2, HiEdHux 30~31, ks
Wiy 6~T7, B guz 5~6,
...... #v=wi 4 Pherallodichthys meshimaensis
9. FEFpEEEE NC, PO, LC opifliuzstic 2, PR % 3,
10a. EFHOBMMIBOIRET . FHEAHT 32~33, TS iy 6~8, 1§
fEmc&RuT T,
...... v 2 v 4 Propherallodus briggsi
10b. LFOHEmEBORERCE LR, FEEE: 34~385, WS &R 6~8,
BEsE SR 5~8,
...... vy Aspasma minima
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