KOREAN JOURNAL OF ICHTHYOLOGY, Vol. 36, No. 3, 263-272, August 2024
ISSN: 1225-8598 (Print), 2288-3371 (Online). DOI: https://doi.org/10.35399/ISK.36.3.6

Received: August 13, 2024
Revised: August 23, 2024
Accepted: August 23, 2024

a4 FLEo A AAE ZFHo Rhinogobius nagoyae
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First Specimen-based Morphological Description of Rhinogobius nagoyae (Gobiiformes: Oxudercidae)
from Geumodo Island, Yeosu, Korea by ChongMin Han, Sung-Hoon Lee' and Kyeong-Ho Han* (Department
of Fisheries Sciences, Chonnam National University, Yeosu 59626, Republic of Korea; 'Department of Fishery, Marine,
Industry, Tourism, and Leisure, Chonnam National University, Yeosu 59626, Republic of Korea)

ABSTRACT

The genus Rhinogobius fishes, collected from a stream in the Geumodo Island of Yeosu-

si, Jeollanam-do, Korea, were identified as Rhinogobius nagoyae Jordan and Seale, 1906. The specimen
from Geumodo Island exhibited the following morphological characteristics, which were consistent with
the original description of R. nagoyae and other literatures: I, 7~8 second dorsal fin rays; |, 7~8 anal fin
rays; 18~19 pectoral fin rays; 31~36 longitudinal scales; 8~9 transverse scales; first dorsal fin elongate
in male, its distal tip reaching to base of second or third branched ray of second dorsal fin in males when
adpressed; pectoral fin base with 1~3 crescent-like reddish brown line; abdomen blue when mature;
when alive or freshly-collected, cheek with vermiculate reddish brown line; caudal fin 6~7 distinct
rows of dark dots; a bow-shaped dark brown blotches at caudal-fin base. Detailed specimen-based

descriptions were reported here.
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M =

U-E<= (genus Rhinogobius Gill, 1859)2 4505 (Gobi-
iformes) #5913 (Oxudercidae)®] &3l= ER+o= 92y
e ZAE 3% Aol E&, T, dint, 229, HEY, 2
o2 HTE AT Forote}t FEotAloF A Hof ZHA A
A)%}c}(Chen and Miller, 2014; Fricke et al., 2024). Y4542
Rhinogobius similisE ZA1F 0 2 3] Gill (1859)°] <3 A
o2 AAEJoH, dA i 90Fo] LA U= AL=E 4
=3, ob7] FAHQ 717} HA g2 FE AT EAce T
S Eolg FANE 1 ERES BO & F ShIE B9
o AT AL AEo] RIHT Tk (Suzuki ef al., 2015,
2019; Endruweit, 2018; Wang and Chen, 2022).
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£ Rhinogobius nagoyae Jordan and Seale, 1906+ Mizu-
oka (1967)7} ‘do] utd’ o2 2L AJA|gt ©]F Mizuno et al.
(1989)0] Rhinogobius sp. CB (Cross Band type)o|2t= YUAIH
2 AABFA . Suzuki and Chen (2011)2 Ctenogobius katonis
o] RARHO HEE 7|WtO R o|& Rhinogobius katonis
(Tanaka, 1908)2 R3O, oJEHLE A7)} ©]%F Akihito
et al.(2013)9 A= Y7|AQE 7]1E& L Z Jordan and Seale (1906)
9] R. nagoyae®} XTI BO} R. katonisE AFo|HoZ B
I Rhinogobius sp. CBO| W8} R. nagoyaedt= SHH& 24
3t o|% XF7HA] FAT T2 ERE U

ol 1945 o] Fuff skal=ol 9J3f dEd W=
o] EL 2~5% H=o|th(Chyung, 1977; Kim et al., 1987, 2005;
Kim et al., 1992, 1997; Jeon and Aonuma, 1995; Kim and Yang,
1996; Yoon, 2003; Chae et al., 2019; NBIR, 2023). ¢] = Kim
et al. (1992)2 oA R. sp. CB] tiaf ELojat= P&
#z2 AME3192H, Jeon and Aonuma (1995)= =uj2] Hoj
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(R. brunneus)S S53'4 o] (R. sp. OR), HA LU (R. sp. LD), F
Ydol(R. sp. CB), U (R. sp. CO)Z W], R. sp. CB7}
22 Eol9} o) S22 fUHE SAe sRele] AYa
3 B3} Kim and Yang (1996)2 FE|Q} 447 4L
35| U Uol(R. brunneus complex)E A, B, CEOZ Y1l
Z}zF "oj(R. sp. OR), EHO|(R. sp. CB), HFHO| (R. sp. CO)
S WAS A8sigor, ole BASS o s o
T gtEzo| disl ZEUS(R. giurinus)T Lol (R. brunneus)
2%1to] AAJgttka AA|SHaL Utk (Yoon, 2003; Kim ef al.,
2005; NIBR, 2023). Chae et al.(2019)2 Kim and Yang (1996)
o 47 F74E A8sio] Fue] Yol Wol, Fol, o]
9] 3F02 e, Al styE wtgste] 212} R. brunneus, R.
nagoyae, R. mizunoi's 2-84384tt.

FoEL AehdE ol gue] 4o, oAl B4t
Zo olo] 2WAZ Im WAL oF 27 km?olth. 4] HAI7L AR
2 ojgold 91T HAHE o|2L Fo| woul sHe 22 |
A AR WSl ok 42 ST Saeler mrelo)
AR 23} AR} WrEketel 9L olol A7} A3 ek
(Park, 1998; You et al., 1998; Lee, 2021). o] dFoA= &2
= )4 Y APES o RS Chac er al. 2019)0] I3}
of ‘EolZ FAsIACH, oA 2= BE 7|5 24
3 FHIE 7Sk 99 AEAY BHED B 9 £R75HE
Aol & 4 JA=ESF Tt

ERIETE

Ao AHEE EUolt 20234 1€ 1Y APt o2
Al 3o% T 49 Frd ddoA FZE AHSst
o] YAkt (Fig. 1). YZAE /WA (n=7; male =4, female = 3)
£ Ag, ASZEEAS wotstr] fls 932 2-Phenoxyethanol
(DAEJUNG, Korea)& AME3le] mh3, oFMAFAIZL & Moto-
mura (2009)9] Wio] wet ®#2S A&stich. 2829 AS
%212 Hubbs and Langler (1958)2} Suzuki et al. (2019)°] wt
2} Vernier Calipers®} #3F€] L2719 Fiji (Schindelin et al.,
2012y AHESte] 001 mm7HA] SAstgon 2+ 4 g2 A|
7, T, ng Aol oigt WEgR 247 shaksto] el it

AB AL Akihito et al. (1984) WA, FEA] 7
< Suzuki et al. (2017)°] w2} A =2ju] o}Z&9] A2 Hl= o
A 17HE AFstqtt. F5 A3 Widat vlso] 45 AT
o= of&-&o| Coomassie Brilliant Blue R-250 (FUJIFILM
Wako Pure Chemical Co., Japan)& 34|71 8-S AR5}
HES YAH R A F pFolA BB oH, iR =
Hu] A5Ax9 7] Folu AR =gu A FE9| H]

w -

34°30'57.00"N

South Sea

|
127°4228.00"E

|
127°45'44.00"E

Fig. 1. Map showing the sampling area in Dumocheon stream of
Jeollanam-do, Yeosu-si Nam-myeon, Dumo-ri.

Fig. 2. Predorsal squamation pattern of Rhinogobius nagoyae in Geu-
modo Island, Korea. The squamation region marked as gray color. PN:
Posterior nare.

AN
=2

£ A (Predorsal squamation)S #=317] 3 dF &
S Alizarin red S (Showa, Japan)Z Gt T8 4%
AL Akihito et al. (1984)& wskon v)s vjdo] AA
2)A< van Ojien et al. (2011)0] e} ch2at Zo] HAbs}
ok A AFL 7k ey 7P oF R AW A
AE FEO 7P oF B8 A3yl {2 g E FE9 7P 7
2 B E(Fig.2). AA B3 o] A2 KS A 0011 (BEHN ] Mo|2)
2 wE IR M EZETF0]| = (KATS, 2009)S whgict, 2=
7HEQl Hlw BAo g HibdkE oAl 3FH 32 A 2
A ZA oA AR Dol (n=3; male=2, female=1) HA] Z
2 Ho R RS A & A, At on, A4 vlnE
el g2o) Eho] A|Y FiE AR JA| ARSI oH, T
of AHEE £doje} Yol BEL HFH o APIHYEAY
T (Honam National Institute of Biological Resources)ol 5%,
HHsi3ict.

:
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lo lo
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Fig. 3. Photographs of R. nagoyae from Geumodo Island, A: Male live in Aquarium; B: HNIBR-P971-6, SL 51.37 mm, freshly preserved; C. After
Alcohol preservation. D: Female live in Aquarium; E: HNIBR-P971-4, SL 53.60 mm, freshly preserved. F. After Alcohol preservation (Photographed
by C.M. Han).
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Rhinogobius nagoyae: HNIBR-P971-1 (&*) A% 67.3 mm (&
ZA)% 54.4 mm); HNIBR-P971-2 (&), A 61.7 mm (E2A413
51.4 mm); HNIBR-P971-3 (%), A% 56.6 mm (EEA% 51.4
mm); HNIBR-P971-4 (2), A& 53.6 mm (2241 44.93 mm);
HNIBR-P971-5 (%), A& 4945 mm (EZAZ 41.44 mm);
HNIBR-P971-6 (&), A& 61.53 mm (EZA4% 51.37 mm);
HNIBR-P971-7 (&), A& 48.3 mm (X244 38.6 mm), A}
9T o] G F2E](34°31'31.17N 127°44'32 .3"E), 20234
114 1Y, S -, A3 Rl

Rhinogobius nagoyae Jordan and Seale, 1906
(Korean name: Jul-mil-eo)
(Fig. 3; Table 1)

Rhinogobius nagoyae: Jordan and Seale, 1906: 147, fig. 5 (type
locality: Nagoya, Japan).

Ctenogobius katonis Tanaka, 1908: 35 (type locality: Kanazawa,
Ishikawa, Japan).

Rhinogobius sp. CB : Mizuno et al., 1989: 586 (All Japan except
Hokkaido), Jeon and Aonuma, 1995 (East part to Southeast Rhinogobius sp.: HNIBR-P972-1 (&) A%} 61.3 mm (E&A|
part of Korea), Kim and Yang, 1996 (Southern Islands of Z} 50.3 mm); HNIBR-P972-2 (£) A% 56.1 mm (EFA|A 46.7
Korea, Wando-gun, Bogil-do Island and East part of Korea), mm); HNIBR-P972-3 (&) A% 46.5 mm (EFA% 38.8 mm),
Akihito et al., 2000: 1251 (Aomori to Ryukyu Islands, Korean A= o4A] sloFd 222 (34°43'14.6"N 127°35'35.1"E),
Peninsula, Taiwan); Akihito ef al., 2013: 1455 (Japan, Southern 2023 10€ 26, S 2 A, AAAF 9.

Part of Korea), Chae et al., 2019: (Southern Islands of Korea).
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AP AL oS Z2gton, sgsts JAIFE BE <ol &
71stact. Al A=gn| 63(7); ARGA=H 15 79=2()
T 8AE(6); AA=HT] 15 79X (2) B 8AX(5): 7H&
A=gu] 18A4x4) B 19923), HiA=2"] 15 5A2(7),
YA =] £7]AR T+6A2(2) Ee T+TAR(S): AFS
10+26=267; £HH]E53= 31(2),32(2), 33 (1), 34 (1) EE= 36
M (1); BEuES 870(2) B 970 (5): AllsA=EH] A=
5 870(1), 970 (1), 1270(1), 1470 (1), 1570 2), 402 23| =
oA W= MAI= 170A] AT

FRAAES AkAztdels /i¥ B, C,D(P%).E,F H’

d

7b 3L SR = AE KoL Lol lew A7l 7H
& M, N, 07} itk 0] 98] 47} 5719 v 82 Fig. 4] FA|

A& AL Table 13} 2t} HSo= HiH
SALH] FRERE FANE EFES 9
2 Lo FHuso 2 g ok AISA
2 559 Hls g P2 HlollA H3ks
z

o = -

Fig. 4. The cephalic sensory system of R. nagoyae, HNIBR-P971-6.
A: Dorsal, B: Lateral, C: Ventral views of head. The alphabets indicate
the cephalic sensory canal pores. small undescribed circles are sensory
papillae. AN: Anterior nare; PN: Posterior nare. Arrows show position
where gill membrane is attached to inthmus.

£ oprnl7t del A4 9E i o2 Ratdth. A=
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Jom ZhEA=Hn| Rl E717F EAEHA] =t
2 23 AP HEL R g SHd
ZhAf wheh DR 2ol AR A =n|of A4 AlSA =
tle A9 A4S Eol7h 714 Aol of 1.5u]oflA 2ufjo] &
2 7 2oy KGR dubzos A2dzrt 7 A
20 % 2O R $lo] YA HRE W 1L Eo] A2TA =19
A2, 38z Gttt A9 B¢ A= G2 BYo] 24T E
+ RHdEo|n IRty ez A3Ax7E 7MY Av RS W= Al
25 A =guof DAl geth ARSALulE £ A5
A=u| R} go)7F WARE A2 EAY &2 BE e
RS o £2L ZARTE FA7HA, 7 75 A =]
A& AF7A] o|ZAIRE PAL o|2A] Kt} 7hEA =2 u]
€ FTRYIAY BHE 2R ol AITA =0 SR
< gol 520l 7Y 12T dojle o= AR A2
A=2ju] 715l o|24] ettt vijA=2ul= 7hedloA 8t
U2 FAA Fihe 45 BE2 ofiEoA Be o 52
BoFolAY BHdFola A2 o Ei ot A=
Ol A2TA= 9 2~38 A= AR ARED 7|7 7}
Z SEEL ARSAET 715 7P SRR vsdt fAl
WA AR FER| AR B A =B T2 A4E 2
Ee T2 TSI

3. XM

Ao} 91w, o4 FEACE Bo| WMo 5 YU
oA A} 28 AT B Ho| BV sn] vjE
2 o7k BreMolch(Fig. 3A~D). W ol g o) 4
AW ) Bz} gy, 2w 24 o] Foli AF Al
380 ek SlelA & vf o] mFE webA] URRY A
mopo] SPLER ofolx| ALt REEE Fojdl A EAshe o] T
Yok 1= Afololi= ole} Ao FETRI AR EAIE. 9]
o4 & uf o] mope AubHo Wolzk skl A 7ol Y%
SHA) ghAg, YukA o, YA 0w ERIsR, gkt Aoleli
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Table. 1. Measurements for Rhinogobius nagoyae from Geumo-do Island

Cat. No HNIBR- HNIBR- HNIBR- HNIBR- HNIBR- HNIBR- HNIBR-
P971-1 P971-2 P971-6 P971-7 P971-3 P971-4 P971-5
Sex Male Male Male Male Female Female Female
Standard length (mm) 544 514 514 38.6 47.7 449 414
As % of SL
Head length 329 337 313 32.1 294 299 31.6
Predorsal length 413 39.7 39.8 414 37.6 393 39.0
Snout to 2nd dorsal origin 61.8 60.1 61.0 61.7 61.1 58.9 60.4
Snout to anus 62.0 629 592 59.8 60.0 58.6 583
Snout to anal fin origin 644 64.8 61.6 63.5 65.5 62.2 61.8
Prepelvic length 333 329 31.6 29.1 30.1 29.0 30.8
Caudal peduncle length 39.1 392 37.6 429 380 37.8 374
Caudal peduncle depth 11.7 12.6 11.2 12.3 12.6 11.3 113
1st dorsal fin base 13.6 14.7 14.8 14.7 16.1 13.6 159
Length of longest D1 spine* 234(2) 23.6(2) 20.7(2) 23.1(2) 15.7(3) 12503) 14.6(3)
2nd dorsal fin base 16.4 14.6 14.3 179 14.8 142 13.6
Anal fin base 11.7 12.3 12.7 12.3 12.3 12.1 11.9
Caudal fin length 209 22.6 20.7 213 19.7 200 20.6
Pectoral fin length 260 23.8 210 219 21.2 199 220
Pelvic fin length 130 134 135 13.2 13.9 129 14.8
Body depth of pelvic fin origin 169 16.6 16.0 14.0 15.7 15.1 15.7
Body depth of anal fin origin 159 15.8 150 130 14.8 13.7 14.8
Body width of anal fin origin 109 12.5 114 10.2 100 11.7 9.8
Pelvic fin origin to anus 269 29.8 28.6 30.2 317 290 29.8
As % of HL
Snout length 372 375 41.8 40.0 37.1 354 312
Eye diameter 153 172 194 19.8 20.8 19.8 17.5
Postorbital length 440 45.6 48.9 48.5 478 48.0 47.6
Cheek depth 289 30.2 292 223 24.6 249 247
Head width in upper gill opening 44.1 444 432 39.6 50.0 45.6 40.7
Head width in maximum 634 63.8 63.6 50.8 67.5 67.8 57.7
Head depth in maximum 40.6 40.2 473 40.2 53.8 48.2 443
Flesh interorbital width 193 242 215 142 25.1 16.2 164
Bony interorbital width 72 72 7.9 55 55 42 39
Upper jaw length 414 433 420 38.2 36.1 322 31.1
As % of caudal peduncle length
Caudal peduncle depth 299 323 29.8 28.6 33.1 29.8 304

Abbreviations: SL: Standard Length; D1: first dorsal fin; D2: second Dorsal fin; HL: head length.

*longest D1 spine number in parentheses ( ).

H7b Aok o2’k AR AR e EFEH A

A4 5
A, FERE weh 2 A on Bmsiu AR Bl

BEOIL B QRES tebd] S2NGA ojFe 1A A
Q9| B W] glom wepe ofd Ao Mzw B,

0o SO ottt ZlgAen] 7% S
£ 2549 2 Ho| ZASKE, AR ek, 53] A ¥
2314 ke BS7h Uk SA=] A B 5 & 3FA

& meh SN 23 o] Asrer], QuEoz A

FA=u] 7140 1~27), A2EA =0 7)Aol 270, melR
F ol 27} HER oF s~6AIt 2712 sk Aokt 4
o et mEAAT B W] AS Aol SR
2N PR YOI GITh A4 GRS SRS W7k 4
o TS ol A9 A9 & FH viEe] F2 YR
Bt 297t U EE vl BRRAA The vl 71 B

2 ujel vhe P2 AR ASel Ut 2971 glow)
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Gz ARl 304 ol Fol B A HolA Fe.

Aejuli g ae Ao} L whi EHSAL AT H%
SHA, EEulo] AT Aol B A W g AFAo
A S0 E3) Sx|Lan]7t sheksole 1A= ule
7122 uet 7)% 5% se] Aut AES 9 S A2 7y
7 qlom 9% gpEe wed) Bt glot BHEst 3
= qlom], $319 A¢ 53 Hgaoz Fuo| ek A2EA
Lejnolt 3~4%9 ALejnE A at B 424 gt
glom W ohAu Fie BRE vl ol el e 24 By
o FAA G A9 Ba Anaule] BRES wesolt,
A ee] 7% BHo 1~379) et AL 2T
H7h A glom ARl HERoR 248 SexT 5
AN azslet. iR el w3k A Aol Sleksoz
9% P} girk. A Len)s T BREL W siok)
olm 1 ofjZo wre Fauel Yo wRyst glom 1 of
HellAl 1259 A [zt ZARc e A s nles
6~729) Bt A2 ok glow meAen BREL yhe
Ajo|3m 1 v} ofefelli= B A2 w7} gick.

ol

4. EX

HI

Y B2 FOoEE T3 T2 32 A3k d)
Z=XZ]4 (Jeon and Aonuma, 1995; Kim and Yang, 1996; Chae
et al., 2019)9] A2Je}H, A8t AFgFe 12| sttt YE,
F7F A=, glo| ol = B3 (Akihito er al., 2000, 2013).

1]

al

TEELS AISA=Hu] 5~73, A2F5A =80 15 6~11
,RALYu] 15 5~119R, 7REA =gu] 14~23A9%, |
Hu] 12 592, 28|54 25~447, P54 7~167,
FEF 25~297), B2 AY HHlER do 91, FFol, ¥,
AR HlEol §le A, WA =gu] FZo] shUE §3E o]
Zoll et ¥, EHYE FAS Holal 11 Ato|7p uro g o]oA]
U= Foz 2 &3 L ==Y (Chen and Shao, 1996; Yang
et al., 2008; Suzuki er al., 2015, 2017), o] A7 AASL
ASA = 62, ARSA =] 12 7T~8AX, FA=H0] |
F 7~89A%, 7IEA=2n] 18~199 %, vjX=gjn] 15 59 %,
ThHES 31~3670, FPulEs 8~970, AFI4 2671, &0l
A Hlulg& Ho 9lal FFol, B, A7hFe] vlso] gl v
Lu7t shuR §E e EAS UEhlo] 9954 &
A3 & Y5kt

Rhinogobius nagoyaex Q£ Nagoyaoll Al J-E F40] ¢
6.47 cm (Y& 2.55in)Q] FEE 7|Ho 2 AFo 2 WREQo

T P =)

PN R

o A15A=0] 65, A2TA =20 9dx, RA=2u] 104
Z, 3ulEa 3570, wEe AR 173, Bt 7HE, 55
£ HlEo] §laL Yol An FE o] & HFe) Bt 7k
A=gu] 7]Ro= 2719 FH7F glem, AR =2n] 1~4¥
S} AT Agols, B ol Qo] sAe] 24 &
27} 93 TR =ulo] s712) 24 w7} Qe A ol 54
o2 A=) lrtJordan and Seals, 1906). ol A3t
o2 2REE ApFALeule A Lule] 1 dxg 3
2 o] 4R R. nagoyac) BATE] 7122} o] A
VI ABE ASIAT AZFY, AN BE o) 5o
F Zpol7h QAN AR M ez 2 YA|5H= A2 YEET

SFH Suzuki and Chen (2011)2 Ctenogobius katonis2] &=
AFE2Y 7MEAI=Hu] 7| AR} 7HEA| =] ¢HEE o
N 259 B 9HEo] Sle A, mEx=gu] HAof o8 7|
o] gAY Hdo] Qe A, iR =gn] A B2 Euo] &
S ms A RRAREL W] of2] 7|9] R|Fo] B T
7F e A, ZYAFE ERE Ftold 4 Bge] U= H F
£ 59| Rhinogobius sp. CBL} & AX|3Itta Hefom, QA=
R. katoniseh= 39 ANSHAOL AnH o2 HABY 9
o @} R. nagoyae®] FFolHol € 7FsAdol wrhal Hoka,
Akihito et al. (2013)°]AE& ©|& R. nagoyaeZ HH3I%Tt. 0]
H A7 AAES 7ReAI=gn] GFRE 1~3719] 25E 2
% BHEo] Sl A, mEA=gu] Aol o 74} 7Yzt A
= A, B FEAS ge A, Bl E2E 747 =
A, mAE FRE) & 2 jEEo] Sl HollA Suzuki and
Chen (2011)2] @79 & YAI5tg0], ool e} 3 A7 7)
AE& Kim and Yang (1996)©] Rhinogobius sp. CBY] =H2
2 ANG EYoleh SHSRE AL ehsicha Az

FLE9 EYolo] HZrE-2 AbAztEe] AAF B, C, D (&
), E,F, H'7} i3 sbaztdol= 7hs K°, L'o] glem A
A= 748 M, N, O°7F EX3H99EH], ©]= Suzuki and
Chen (2011)°] ¥}3] Ctenogobius katonis2] $RA|HHo] 9=
A7l Mot Ot Z7HA| AL &9k M°, N, O'7F l= A
I} Aol & Heloy thE A= FE BT 377 EAsh=
AA7E Sl Aoz Hot A 7he] Y7 zpo|7} Qe AeZ B
ojm], 4zt 3719 HiE A Y7 ZpolE Hojut MAF o2 {
ASHA LRt 3 dpA o] BaE Ags] ofd IR Fi
A g do] gA 22 A2 W8S E =t (Kim er al.,
1987), Akihito et al. (1993) GA| R. nagoyaes E3H3H o8 ¢
B4 UUES olfe] A2tE MES shie dgeR BAR
Aoz wol oleig 2T LN 2 Hol ZASHA o
Aoz Holth

ALFALE] i vlEel BE P4 AT HL KL

3e] YAZ ol% AGelA HY Wolot FuAEES 3

©:

e o KN
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Table 2. Morpholgical comparison of anterior terminal pore and extension of pattern of predorsal squamation for R. nagoyae from Geumodo

Island, Korea and Other Rhinogobius species.

Species Pore B’ Point 1 Point 2 Point 3 Reference
R. nagoyae in front of AN close to pore K’ extend’mg beyond Not reaching to vertical
(Geumodo Is.) to above AN to beyond pore K’ pore L'to close to through upper end of
’ pore L’ gill-opening
This study
. . Not reaching to vertical
gi{zggf)o bius sp. slightly behind AN very behind of L’ behind of pore L’ through upper end of
gill-opening
. Not reaching to vertical
R. nagoyae . close to pore K’ extending beyond
(Nagasaki) in front of AN to beyond pore K’ pore L’ through upper end of
gill-opening
close pore K’ to . Extending slightly beyond
?N:r;t:;keil;s slightly behind AN vertical between Sl(l)%:tllj,/ beyond vertical through upper end van Qjien et al., 2011
& pore K’ P of gill-opening
R.sp.OR reaching between slightly beyond Not reaching to vertical
(I\'Iapélsaki) slightly behind AN ores K% and L’ i 0§e LY y through upper end of
& p p gill-opening
fsﬁzlﬁbcl)’lizl) in front of AN beyond pore H’ beyond pore H’ beyond pore H’ Suzuki et al., 2017

A7 R. brunneus, Y& Nagasaki X F 2] R. nagoyae, Jeon
and Aonuma (1995)°f &Jsf o] AAlel= A2 4 R.
sp. OR®] Nagasaki 7JA|22, R. sp. COZ &HRTHT 20174
AEL 2 7|AHE R. mizunoi®] 71=E<] Suzuki er al. (2017)
o v wgt At g EoA AHE o] AAEL Y A
ol= ARVt R. nagoyae®| HlE RE P A on o
9] "olol= B2 Y9 tE UWIUES olFf%e Aol B
%Th(Table 2). E3F 247} §HEO| QlojX = FLE9] Yo
© Y& R nagoyaet 7FA=R] 7|17 25T FH, &
ako] Azk wko] FoF, A =gju| 7|59 £ o] Suzuki
and Chen (2011)0] AA|Zt Z-g EA o] & UR|513].om, AthZ
o2 3=} 77k Fukuoka A|G¥t Adjd oz malAkz]el
Nagoya®l| 71712 Wakayama®] R. nagoyaeS}= 2 L3} TH
(Figs.3,5A,B,D,E).

A S0 Eole o SpeFHoA AFHE Yo (Fig.
5C, P&} #o] Ry (Edo|: EAR A £ vs Dof: Z2 A,

= 82, TR AR =] do](E8ol: vR= o A2
SA=n 9 2~3H AZ vs Yol FFHE ) ATA=u]
581 Ax), AR =2n|¢t RA =gu], YA =gu]d EFL
(EYol: AAF o2 SFY7F AE vs Yol AAF ez EY
g, 53] A4 EBERD, A BYREe} B x| 7]
5o QA o (EEol: LYAFE EREY & B FH7HA
Wty AT A 2R ¢S vs Dol RRE EREY F
Yot EResta B gu] 7|57t S 1) SollA A}

= o

Wi

o|F Ko o] E2 tE FOE FAEH, 53] o= AY "ol
71 E R. brunneus®t= o2 FHA ZolE HYom
o2 x99 "ol AA] R. brunneusH= Z}o]E Ho (Jeon and
Aonuma, 1995; van Ojien et al., 2011), ©]o]| w2} =] ZHH4]
Q IYES R AAEZ HaT Ao g Az

Chae et al. (20192 £TolY A4 9L f-vhet Hafit
o At Fali2 Fd=e adhdolgtal AMestget, ol =
Aol A o= BpFHo A= ol TAE o, o= T
HA g, T EYolvte] WA o]of wht
22 % X YojA Chae and Yoon (2007), Joo et al. (2009)°] 2]
3| B11E R. brunneuse= AF LAY AoE FHHL. o]
3t £dolol F X & Jeon and Aonuma (1995)9} Kim and
Yang (1996)°4= I B3l2 2= 25HH3 FolY] =A%
o2kl sto] Chae er al. (2019)3= Aol El=dl AA=
AT EHE vlolXHol| dREd HxtolA APE £do]
o] Aol ZA38HH (Sung, 2024) €019 RE= ek 48}
HoAFE A2 A=7HR] SRlE= A= Helth

=t 7R A e A9 3 AAAEE A9 &Y
ol of 6%t W Mo £7]8 Aoz 4=t (Aonuma er al.,
1996), =9 |23 AAl= 22 4K 4= Qe 707 |
Aoll= de=z A= o] Uit ol 2 ¥ 779t W7
£ AA HF 9719 TH A~19 | et &3 Z2E jE
sttt HFH o2 oF 17k | Hof| ALt 22 o= A=t
(Chang, 1994). §2 =98] Edol= F2&7t SEE S A7l
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Fig. 5. Freshly-collected specimen photograph of Rhinogobius species. A. male R. nagoyae SKYC 01714, SL. 46.0 mm Hirokawa river, Wakayama
Prefecture, Japan; B. male R. nagoyae, Fukuyoshigawa River, Fukuoka Prefecture, Japan; C. male R. sp. HNIBR-P972-1, SL 50.3 mm, Okjeokcheon
stream, Yeosu-si, Jeollanamdo, Korea; D. female R. nagoyae, SL 48.9 mm Kawatanagawa River, Nagasaki Prefecture, Japan; E. female R. nagoyae,
Fukayoshi River, Fukuoka Prefecture, Japan; F. female Rhinogobius sp. HNIBR-P972-2, SL 56.07 mm, Okjeokcheon stream, Yeosu-si, Jeollanamdo,
Korea (A, D. Photographed by S. Kunimatsu; B, F. by Y. Hibino; C, F. by C.M. Han).

Y] ARFstel 21719k Wble] AH Ast f4& urE
She 24 Wslel A33le] BaY Aow 2yl o YA
F22 9JoIAL DNAS o] §3 8719t #53} e A1 A
She] A% vt AT Ao AZhEc,

o OF
pf -

AP o] FoE TR shHolq AT PS4 of
F7F &Y Rhinogobius nagoyaeZ SR EHJTH #o=2] =Y
ole AeAL=Hu] 15 7~84%, AA=gv] 15 7~8AX, 7}
SALED] 18~1062, $2o155 31~367), FE)5% 89
A, SR AISALATE ARET FHES 0 1 Bol AE
A=gu] o] 2~3AF0|| BolaL, Aot S wf Wl Ef2I% &
B} Qem, Al 1ol 13718 25 Fx 5l
I, ST MRS BT st w3, mEjAg 7)1 R & 2

A71A R o 3 2

& FH7t e A S°1 R. nagoyae®]

Ab AL

olF AP =& FA ATY (AT ot
AT, ol dF (et AN, A, 8, 3
Agh, 23 dgista FARET, eSS ofFY
ol wste] vo|AHE Fof AR Y AAE AlF3HF
Al R (ESO1ATD) dEAA FA=E-U 283 42
o] 9o} ARNI B3R, 187 %3 AL AT

S. Kunimatsu (Japan Fisheries Research and Education Agency,

r-lu:

Fisheries Stock Assessment Center, Nagasaki Station), Fukuoka
9] 2B AFAS A F8= Y. Hibino AR (Kitakyushu Museum
of Natural History and Human History)ol|A] 7ZFAY] & &
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