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The Luciogobius pallidus complex, defined by Shibukawa

et al. (2019), is a subterranean worm goby group that includes
five nominal species known to the endemic in Japan and Korea,
occurring in Honshu (except Tohoku), Shikoku, Kyushu and
neighboring islands, Amami-oshima island, and Jeju Island: L.
albus Regan, 1940, L. dormitoris Shiogaki and Dotsu, 1976, L.
fluvialis Kanagawa, Itai and Senou, 2011, L. fonticola Kanaga-
wa, Itai and Senou, 2011, and L. pallidus Regan, 1940. They are
endangered but need more taxonomic clarity (synonymy and
possible cryptic species) and information about each distribution.
Among them, L. pallidus and L. albus were previously known
from Kochi Prefecture, the former from seven river systems and
the latter only one specimen from the Shinjo River half a century
ago. This study comprehensively surveyed the distribution and
habitat status of species of the L. pallidus complex in Kochi Pre-
fecture, southern Shikoku, and their morphological and genetic
characteristics based on newly collected specimens. As a result,
specimens tentatively identified as L. pallidus were recorded
from 21 river systems in Kochi Prefecture. Further, their mo-
lecular analysis based on the COI region of mt DNA revealed
two distinct clades assigned to Luciogobius spp. FW (freshwater
type) and BW (brackishwater type), respectively. They are mor-
phologically different by the extent of periorbital depression and
the pigmentation on the posterior orbital ridge. However, the
original description of L. pallidus and our taxonomic data did
not determine the true L. pallidus. In addition, 20 new specimens
tentatively identified as L. albus or L. fonticola were collected
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from the Akano, Niyodo, and Shimanto rivers. Although Shibu-
kawa et al. (2019) pointed out that there is no available diagnosis
distinguishing L. albus from a closely resembled L. fonticola, Ito
et al. (2020a) referred that the upper jaw length (as % SL) may
only be separable from the two species. Among one voucher
specimen previously recorded as L. albus from the Shinjo River
and the 20 specimens, only the upper jaw length can be distin-
guished the voucher and one from Shinjo and Shimanto rivers as
L. albus and others from Akano and Niyodo rivers as L. fontico-
la. However, previous studies did not observe three syntypes of
L. albus, and it is difficult to identify them with certainty. Hence,
this study assigned 21 specimens from Kochi Prefecture to the L.
albus complex.

2 2 ANEJE Luciogobius Gill, 1859 XH 7 V7 & F Dk

BT L, HHAMEVIEIRT, 31 s X UTZ0H
figm 2R < (M2 H > THIRPIY), 2 155 L EHEDE
RIMEDR PRI D 5, (RD L, IRAGEM L T/hEw

EVO TR EET B EJINEA, 2019, 2020 5 HHEIE
A, 2021). AJE RIS © IS0 IS HERS L 72 bR
MICAERL, CTNETIK 17T ARE SN, S5
COREEHEDHE NS E1IEA, 2019, 2020; Tkeda et
al., 2019; Koreeda and Motomura, 2022; Koreeda et al., 2023).
ZFDS5B, R33N\ L albus Regan, 1940, *
IV = 2 AN L. dormitoris Shiogaki and Dotsu, 1976, F
L2 2 XN L. fluvialis Kanagawa, Itai and Senou, 2011,
27 A A 2 X AN L. fonticola Kanagawa, Itai and Senou,
2011, BXTA K2 I XY L. pallidus Regan, 1940 0D 5 i
(&, TERERRH OB B A F X I ANEHERFE L. pallidus
complex sensu Shibukawa et al. (2019) EHRFRE N5 (#%)1]
&7, 2019). TNHDS5 B, GHIRICHMT B LEN
LFICIE, A RIIANEERYIYIIANEDDS
(Tomiyama, 1936 ; &7, 1963, 1979 ; ETHE A, 1976 ; ¥
AlEA, 1984 ; [y, 2002 ; i, 2018 5 @kE, 2018).

A RFIIANEIE, FRREE S & KIEIRE) XD
a5, EREEX oIt ToARM, wuE, S, &
J:U%O)E%}:, BENRE, BEOFMGICMMT S (Gl
H, 1963; Kim, 2012 5 B{ZIE A, 2013 5 #%)1[& A, 2019 ;
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Fig. 1. Distributional records of the Luciogobius pallidus complex sensu Shibukawa et al. (2019) in Kochi Prefecture, Japan. 1: None

River; 2: Akano River: Karasu River, Koso River system; 4: Monobe River; 5: Kagami River; 6: Niyodo River; 7: Haigata River; 8:
Izumi River; 9: Higashitachime River; 10: Nishitachime River; 11: Surugi River; 12: Higashibun River, Okuura River system; 13:
Nakanotani River; 14: Sugetani River; 15: Kamiyashikidani River; 16: Shinjo River; 17: Kure River; 18: Osakadani River; 19: Ka-
minokae River; 20: Mina River; 21: Tsukurabuchi River, Watari (Shimanto) River system; 22: Shimanto River; 23: Former Misaki

Village; 24: Soro River.

FAIE A, 2020 (LRIEA, 2021). A & (a8 &
EN, BHITHZEI ORI RFUKICAER T 2 GE
H, 1979 5 B - EkE, 2008 5 #E)11E A, 2019). Ak
ZORRR AN DREDNEHE L <, KEDHHE & IMKDE
fLicssnc eh s, FHITHEEDEREN TS (W,
2002 ; kG, 2014 5 4311, 2015b ; ik, 2018 ; &)1[EH,
2019b ; FE, 2022). 72k ZIE, @A CIEHOEE T TEE
BRUEHESEER DB EERY & Sh, B RED
WRELTZES>TVEN, ZOEEEEITAETETEDS
T, THISEOMREEEZS L TRELRMNETHS (GF
%, 2018). ZE7z, L. pallidus \3TEHERNEHER A R BRIV 2
IR BEHFEDRENRBEND IR E, DFARRHLD P
MEGLL T3 (BK - BEEE, 1994 5 i - Wi, 2004 ;
FHHNE A, 2006 5 #)11Z A, 2019 ; &JIIE A, 2019a; H
HEIZ A, 2020b 5 BLAHE A, 2021). F LT, AFOY
2ATIREARDS B 1 AEKIZEMRETH S (Tomiyama,
1936; Regan, 1940 ; 3%)1[1Z 4, 2019).

R 7Y I I 2ANEE, BRI R (Fh
WORME) O i) BXUTnLEigd 2HA,
RFEASTEINTE (HEEBEILE) OfiE et

HYD BROMNEOMREOHF, kIR ZER i O
DI 558N H S (Tomiyama, 1936; Regan, 1940 ;
T, 1963 5 K, 1969, 1972 =HUE », 1976 ; K&
n, 1984 5 BA{ZIE Ay, 2013 5 &)1, 2015a; &fE, 2018).
ARG, BRE, BHE, BXUTSHEOLY FY
A MZBNT, ZRZ M IA B (CR), #igd (EX),
Mopk = IA %1 (CR), BXUEH AR (DD) ICEEE
N7z (L, 2014 5 @G, 2018 5 BiBSE, 2020 ; EIRIE,
2022). L oblF, EHETIE 1970 FRICERES N 11
ARIMEET HDHRT, FOEFIRTOR DR D
FEAENREE NS (&)1, 2015a;5K6, 2018; 1%/ h,
2019).

ZFT T, AWSETIEEHIRICBIT 54 FI I AU
BEOFEMR 040 « R B X UTERER - EIZIRHIC D
WTHASMC U, FEOMRE & AR O RICE T %
ZEexAmME L.

MR EHE
A RIIAINEEHORERER, 20226 AL 5
2023 4£ 10 HIZHIF T, FiRsIC RO Z > v X)LV T
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ORI METHME Lz, 2D, FPRIREOE M,
SEIRERRIIIFHEERIEE E 2 5N AHHO T —fice &
O, =ElB I CERERREOHE NN 5 NZE UTHE ISR
MEIC DTz, £z, 4 R I 2ANBIEEHREER D
LRI TH S 128 CEE, 2018), FRTORICH >
T IR A DB LB Y IR AE SR IS D < 2170,
EFIR IO I NI Z LT, BT 17KFK 8 A
DIFicE 8T, TNHIhAT, EHRZEE TA0mE
BV EFEE (BSKU) PO EEIREA B I AL
AEREE L. E5IC, HERBIXUEBRENSFEBKDTT
HECERELIEA RIIANEEAR, FU7YIIZANED
IR AT 2B & S Bbo 1R, BXURY
7Y I ANE L END BRI FEREAZ LG L L.

FEAIE 10% BRIV Y VAR T 1 IARR R EDE U721,
70% 77 )V A — )VIKWRICE# U TRTF L, BISICHtL 7.
722U, 2010 AELLRG OEEARFEGE D FERED S 5 2 Tk
V. BERDOEHY - FHADFIEIGI BRI D (1984) & 3%
(& (2019) IC Lo, BHERRIIARERZIESL &
WL L7e. £z, ARHORFLOEVRER I N THHEE
ExET. dHE 7Y 2V F 2% T 0.01 mm HAL
FTITO, /IMEE 2 M2 PG LA LTz, SR BHEE Lo
TENHIZREDBIZAICIE, M X EEZH W, Fikam
FIS T ERE N HAREE ST (2007) ICHEMLL 72, ASHESE
ICHWIZ T NTORARE, SRR A LA E Y it
7t (BSKU) ICREENTWV 5.

DNA (£ 99.5% T2/ — )L CLRI7 L T fadikA il D i feg 2
5, Wizard Genomic DNA Purification Kit (Promega Inc.) 7%
AWTHitiL7z. S Fa>YFUY (mt) DNADOY 71
LeAFoHZ—EHy 7=y 1 (COD fEEZXSRE L,
B4R 1S 1 Ward et al. (2005) IC XK D&t E N T T4~ —
(FishF1: 5'-TCA ACC AAC CAC AAA GAC ATT GGC AC-
3’; FishR1: 5'-TAG ACT TCT GGG TGG CCA AAG AAT CA-
3") & L7z. PCR I3, KAPA2G Robust PCR Kit (KAPA
Biosystems #£34) Z T, 94 °C T 15 DZEME, 56
°CTISHBO7T=—1U Y75, 72°C T30 HHOMEL
WS R 30 [ D K L7z, PCR EY)IE ExoSAPIt (USB
Corporation) [ff R T L, 74+ T —RFRTIA4~3—%H
WY AT Uz, SRRSO PE L, Applied
Biosystems LD HE > —7 Y —FH N TNWEH1—107 ¢
Yz /) I AMKEHICEFE UTe, AR THVE L7
HEAidy) 57— &%, HADNA F—%/N> 7% (DDBJ) 1%
U (7 Ovwva &S LC802048-LC802082). %
LT, TNHICHEEE LT DDBIICERFRENTWHEE
DFH I I AN\YE L. elongatus Regan, 1905 (JX679039) &
Y U 2 X X /\¥ L platycephalus Shiogaki and Dotsu, 1976
(JX679040) i1 %, Clustal W (Thompson et al., 1994) IZ & >
TEZEBY LU=, £z, MEGAIl (Tamura et al., 2021) %

AVTHEMAMOELEY 1 M DEIA (p-distance) 7
HH LU & 51, MEGAILI I & D Kimura 2-parameter
model Z PFHEERE & UTERERE SR 2 R U, SR,
DISFEMEZMETHAINCRHI T 2 728, BEHEE & [ Uik
T 1000 [AIDOT— A b T TEZHEH L.

SHRICHT559% - £2WKR (Figs. 1, 2)

A R IZNBEEIRICEHEWT, L pallidus D >R
AT 3EARD S B RO FEH T H 2 LB =ik (B -
FAEKT) OEHE OE A, Y, A=, R,
Fo, BN N (T HID O 6 KRB ELER D 5
7z (Tomiyama, 1936; Regan, 1940 ; JEIE, 1963 ; @ik « 4,
1998 5 FAT, 2002 5 KIFiEH, 2010). ZD 55, HfH/l
TIEE AT 1000 fEALL EDERE SN, IS BFRRE
i, B ASREOIAHMEHRIE N TVWBE EEA BN
(FAAT, 20025358, 2018).  [H =R 70 5 13 Tomiyama (1936)
DIRICIIfERR E TRy G, 1963).

R 7w I I ZANENEHRICHMT 5 & LIl D
XRRICIE, EHIED (1976) RVEGIZ (1984) DTS
N3, NS, SHARFH AR EY Ases CYRR
DB L MR WEBIZIC K B 1976 4215 D PUE F 5
Wi & HARRBEYRFERTOREKERKM LI E DT, Z
DRI & 75 > T AT HOE) 13 1 CTHRAE S N 1k
(BSKU 56156) T&d %M, #Hdt/IITEZNLI% 2002 40
FHIREIIMR L » B U X BRSSP 2018 fEDWETHTICAT
HBNTRE TEEMERIZEF SN TOERW (ERE, KFER).

SEOFRETIE, @HRANTA FIIZANEOELN
BEARICE D TR S N, BRI, AREF)I, &R
JUL @, A=, OGN, RN, SREZEI, Pz E,
AN, B, @), wE /)l EEBEI, Bk
N, AFUI, KSR, B gnn, &, i (ma+
JID, FZEND 21 IKRICKATE. TD5H, BRI, RE
U, I, S0, AN, EEEI, vz E, BRI,
BN, 2w/, BRI, BEESIL, AKUI, K
JI, E7mim, a0 16 KR TIEID TR E %
%. Fiz, FHENTEMOAS 2 km RO S B
LINiz. B, KFEH (2010) WadgkLizA FI3IX
INE OEREEHIE, ARBFFEOWEN (U AKREE ]
ORI L IFIEF MR TH B RAEEIC - A E
K, FME). —T, A RIIANEDT U EATHRE
TN YR OREZ A =IRRICF Y 3 % Hls 2 1N 5 4557 1]
ISR, MR (2002) DA R ANEOREDH B
ELTHNIND S BOYERII, ik - kA (1998) MRAEIC
KD A RIIZANEDHEERE NI LIz HIITIE, 5%
HEB OEREFIE 217 > 7o BN IGF S Nixh - Tz,
2002 FDEHBRL Y RTF—2 Ty g, 1 FIIX
NI 6L EICA AL, 2016 SED KGR DFRE T
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Fig. 2. Rlvers mhablted by species of the Luczogobzus pallidus complex sensu Shlbukawa et al. (2019) in Kochl Prefecture Japan A:
None River; B: Akano River; C: Shinjo River; D: Niyodo River; E: Kure River; F: Shimanto River.

RENTZDFHNDOAT, TOERIZA NS 1 km
X TOHPACPRS N2 & SN TVl (), 2002 ; 521,
2018), Kz fbk e %%, £z, FY 7Y I I 2ANER G
W) FHCED S OHEFRII RS> 72h, ARFFRICK

DTSR ORI, A=), BXTUL D 5H)
TRtk E N,
AR I ZANEIEHRRPEE W S Rk R R D X E

%2 I 7ol i O SFAER R T IE CR DN 729, E
BRSNS N TE I eEZASNTWS Ez/hl,

2014 5 §21E7, 2015 ; Hiik - #2, 2021 ; (LIRED, 2021).
BUC, @Oz RN S 851 O IR R L 7 <
FHEINICEIDNDET (e AW, MRIED, 1976,
1990, 1992 ; S HHE A, 2002 ; EPEIEH, 2009 ; JAIZ D,
2009), THNETAMDRERIZ AN STz, ZDIDARMD
ARSI Rk D R 7 2 2 ZNBHEIR, é‘?&%%ﬁfcfg
FEMID R ENZERMNDH . L LEND, AW

X0 A FIIZANBICIIIERER - BB iR 5 2 Bl (Yjé
KBS LKD) WNEENZ T ENHAL, Z0O5B4 R
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Fig. 3. Live individuals of Luciogobius sp. FW, Luciogobius sp. BW, and the Luciogobius albus complex from Akano River, Kochi
Prefecture, Japan (A: Luciogobius sp. FW, BSKU 133706, 32.5 mm SL, B: Luciogobius sp. BW, BSKU 133705, 37.0 mm SL, C:
Luciogobius albus complex, BSKU 133712, 23.4 mm SL, D: Luciogobius albus complex, BSKU 133709, 30.4 mm SL).

S ANEHIKENE FLRINTEEE E NTKRD D Ian o Tz (%
). BRI A R I ANEHEERICE D, L pallidus O
VYA T IEARDS B 1 ADEMT B % IH = IR 72 3
L (Tomiyama, 1936; Regan, 1940 ; #%/1[iZA>, 2019), R
7Y IIZANERHEEBOW)INCHAT 5 EMHENE
RO TCHEIAHIS T H %, TEREN « JBIRMZARIEIC B RCE
LTeRERZ# L5720, AR 2R EED
D, AREERFORREERRICAIL72EIC K D, MR D
HRBEHNC A IR OHHRICESD 2 T ENEENS.

RzHER - BIGRYISFE (Figs. 3-5)

AW THE L7z 140 f5A (12h) 13, BEE S &L
MOFREEA R <, ALPINIE TORE DA, LiE L s
EDIESRICIIRATO L DEBREDHIND 5, FEHEEED
30-37, MRS 11-16, Kafgod b T b i B 7 deeiR
Zekd LIREEIRGE DN R, RMEBED 15-18, ERFOKDH
tahdt, B, BROWEE, W)IORFKD S REE
N7z EORHAM, ¥ (2019) AVRLIzA RIIX
INCTREE L. pallidus complex DM —F LIz, Aff
HICHE SNz

e, TNSDOEARICE—E L TREDOHZ S 2 fN
BENTWV (Fig. 3). —7 (NTHER) &, BERIES
BN 10-13, BEEIREESRED 10-13, FEBEHEE D 34-37,

PEMES £ 18-19, FHA LK OANICHHT 258D
B, #2)I1EH (019) AR LTZA RIIANE L
pallidus DR & BRIz, BEEEHTOREZ
HRED 4.0-103% & 1#%)IE» (2019) HRLIEARIZIX
INEOHIFH (6.2-9.1%) hHANNZH, [HEREIC Z Tzl
U7 BRfE (2021) 0l FiEh (2021) 1, FENZESD
Bttt L <3<V VEERORIKIC X 2 BRI K
THLHWLTWBE T L, ZOMOFIE—ET BT &M
5, RTINS ZEE)INED (2019) DA K33 AN
BICHEE LTz, iy 384 1%, HERIESED 9-10,
B IERRIESR I 9-10, BHEFEAY 15-16 + 15-16 = 30-32,
FHENMEE D 24.6-28.6%, FEHEMNKE®D 7.6-13.9%,
EW S DR E D 5.5-7.9% 7% & O RS, Kanagawa et al.
(2011) E3JINEA (2019) AVRLIZ RV I I ANE L
ATAAIIANEDOEBE BB —E LKk 205
B, BSKU 56157 @ 2 A (37.2 mm, 28.1 mm) (&, Ri&
D FFEEMAED 13.9%, %EDRWNEMARD 5.5% &,
Kanagawa et al. (2011) &#2)I[1EH> (2019) AVUR L zifHED
HPHZEIT 20, MAEAIRE U < EIREDN T 5 72
TeHEHIMEICRRAEVE UTerlieE E . Liehi- T, &
WIFE Tk BSKU 56157 Z 38 R 7V 2 2 2ANEE LL I
AJRAAIIANBIEELE. RV IIANEEa
U AA I IANBICEHBGENAZRDMHONTED
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I L. platycephalus

Fig. 4. Neighbor joining tree based on COI gene sequences of Luciogobius sp. FW and Luciogobius sp. BW. The tree is rooted with
Luciogobius elongatus and Luciogobius platycephalus as outgroups. Node supports indicate by bootstrap values based on 1000
replications. Scale bar indicates 0.02 sequence divergence based on Kimura-2-parameter model.

T, BRI EFREDRGEE S Nzl & R0z GEIINED,
2019 5 HEIE D, 2020a), BIRFRTlE NG 2 fEAHIFED
[N OHIERNZ BN HIRT T E IR, 20728, AWgE
TR S Nz Loalbus D% 72 & > TilifEz Ko 2
VI 2 ZANBHHERRIR LT

T 51T, A R I2ANVICIEBIEORMENRE I N
TWBA (BAAK - B, 1994 ; SHHIFH, 2006 ; #2)111F
M, 2019 &JINEA, 2019 ; FREEEAY, 20200 5 BAHIZD,
2021), AWIFETA R I ANE EAE S NTZEANICIE,
BAHED (2021) DA RIIANBHRKUBITA RI I
ZNETKBL L EREREMF DR, FRREN BB —
Iz 28R ENT (Bik). £LT, S FaVFY
77 DNA @ COI 7z iG & Ule 7y 7R OFER, i
BERS SIEIC K DO NIERM TR, WHRE TN TN
B RER UTe (Fig. 4). A R I 2ANERKEIA
@ p-distance { 0.000-0.024, 1 R I I ZNLHEKMA D
p-distance (& 0.000-0.006, i KD p-distance & 0.045-0.054

THoTe. NERMETIEHIBENEIC SN R 515 C
EMBHO (& Z13, Hirase, 2021), i 7 nilfd & f]lkrd
235 1%% < OBIL T2 TS 2 0805 50, At
ZECILEEMICIARIC 73 U Tz 2 B EIRNC R REM 22 R GR
boNTT NS, mMEZMOREHNE Lz, MUK, T
N5DIERE - BEFICOWVWTHIRT 5.

Luciogobius sp. FW
1 FZ 2 XNk
(Figs. 3A, 5-7; Table 1)

SHEEER 21 ik (22.2-41.5mm) — BHYI 1 BSKU
132016 (33.6 mm), ZE=HRBVEMTEAARE, 2022 456 H 2 H,
R AEE S JRUF)1] : BSKU 132004 (41.5 mm), BSKU 132005 (40.1
mm), BSKU 132006 (39.5 mm), BSKU 132007 (30.1 mm),
BSKU 132008 (33.9 mm), BSKU 132009 (33.5 mm), 7%

FREFHY, 2022 4E 6 H 2 H, wfabd] - BT - SRR -
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Fig. 5. Photographs of Luciogobius sp. FW from rivers in Kochi and Tokushima prefectures, Japan. A, B: fresh specimens (A: BSKU
132407, 35.6 mm SL, Mina River, Kochi Prefecture; B: BSKU 132006, 39.5 mm SL, Akano River, Kochi Prefecture). C, D: speci-
mens immediately after fixation (C: BSKU 133706, 32.5 mm SL, Akano River, Kochi Prefecture; D: BSKU 134506, 30.7 mm SL,
Kaifu River, Tokushima Prefecture).

212 M« () F¥E4EIE D s BSKU 133706 (32.5 mm), %435
JREFH, 2023 4F 5 H 23 H, FARAST (L EsEA & A=)
BSKU 132021 (41.3 mm), BSKU 132023 (35.0 mm), @&
HIFHTPEM, 2022 4E 6 H 1 H, EEEILE « SkEHAR - #IA
B8 « WRFE - (h EwiiEh 5 RN BSKU 132013 (24.8
mm), ZHRTH /N, 202246 H 1 H, ERLOE - &
REahRH « ARG E - MRASE - 1L E®EED 5 81 © BSKU
132407 (35.6 mm), BSKU 132408 (24.1 mm), BSKU 132409 (22.4
mm), BSKU 132411 (22.2 mm), BSKU 132412 (22.3 mm),
PR ERELEINT )11, 2022 45 8 H 21 H, MAFSE - G
KEH ;P9 J5 )11 :BSKU 133649 (38.5 mm), BSKU 133650(30.0
mm), BSKU 133651 (31.6 mm), BSKU 133652 (37.4 mm),
BSKU 133653 (37.4mm), PUj+ifmg, 2023455 H 21 H,
RIRIASE « 1l EEAEE .

HBUER 4 fffk (24.7-34.1 mm) — ZlESE © BSKU 134505
(34.1 mm), BSKU 134506 (30.7 mm), BSKU 134507 (31.0
mm), BSKU 134508 (24.7 mm), fg &S Al ife 5 0T BLRETHT - g
0, 2023429 H 14 H, (L B4,

BE AHUPHE L AERHORER K THRICH S 2
B 7 Table LR UZe. RISHIRWVAREZT, #Hik B3
(It U, IREDRELAIR S Bk 9 5. HIRE% 3G D
RS L, ZOTEENE TH. ST i O il Al 7 1
ISP RAIRWARUAIET, RN RA L RS DIFHRE &
MEEFL DR O 0% /5. TSN T, FEEA ERK
DPRETTICER L, MRORmSHEREZ KX 5. W)
BWINEFELS, MDA AZHT S, HIGNE %
thL, SHESORTTA S US haDHMEciiE L, JFOR
ICEDNIRT . Bl 2 0T, FisfLIZER TR
AIIc, BARLIREERICIES 5. HhEE 15T,
B EEE RS, W2 LEEAORERICHD, B
SRS OB, 55 2 TSI IR & 12—
MR LICOIE T 20, ViR kL H 5. 5 2 15
LB R OESR DA R . g EEEEE I AL
EL, B2, BiE BSXUTRIEICHNTULEENRELS,
RO IR I LRI R, IR & o
BRERIR ISR — TR BIC D 5. 5 2 H5iE L BB ADE )T
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b THER L 7ZUATE T, ZhEh Lige FTRidiLA
205, MEEHEIR. BB EADEE L, RO
FHENSAHE Uik, &I ME. EWMEREICIEAE
DREFSHRDH D, WINEH 2 15E & B IEDEEZIH DR
RBIHDIRRICHGEL, 52 15 L BEDILER & R
EFLIR DB OWT T 3/4 (D 5 A IS 2 1 U CREEDIERRA
EDOENS.

B LEH (Figs. 3A, 5SA-B) — (AL BHA DI Ay
BONER. ST, RERTOEGEORED DR L
&, BRUEMBIEAAZRT, MR E AEFEIRD IR
LBEFTCHRZS. SEXAGONEH. 72720, Mg
IR, 5 2 i L BEEORBGOELIY, B XU R
MUIBCZHT 5. (R UEEBICITERR R, RE%T0k
HORRRDO VIR & &, BXUMEERERE, IKEaHN >
T EOEFMMDEAE L, B & RO CIERHTIR
wmlinb.

B NEToOLlH, HERESHENSHILN
% (BANED, 2021 5 AWIZE : Fig. 6). TOIEh, FhidE

33°30"

330"

. of 7
.%) 0 10 20km
| )
32°30° 133°0° 133°30" 134°0°

Fig. 6. Distribution of Luciogobius sp. FW in Kochi Prefecture,
Japan. 1: None River; 2: Akano River; 3: Niyodo River; 4:
Izumi River; 5: Mina River; 6: Shimanto River.

N5 BHLUT 2 EENBEADGENTVS (HESIRD.

R AR TWIRFICHIBOK & 75 B UK O R
NS, Y ORE 2T IR OHIEOKIEIS g THBLL 72,
RIEEINEZWINE, BT EThAHATRRICHE < HER

Table 1. Counts and measurements of Luciogobius sp. FW from Kochi and Tokushima prefectures, Japan. The values in parentheses

indicate mode or mean and standard deviation.

All specimens

Kochi Prefecture

Tokushima Prefecture

(n=25) (n=21) (n=4)
Standard length (SL; mm) 22.2-41.5 22.2-41.5 24.7-34.1
Counts
Total-dorsal-fin rays 10-12 (11) 10-12 (11) 10-11 (11)
Total-anal-fin rays 10-12 (11) 10-12 (11) 10-11 (11)
Pectoral-fin rays 11-14 (12) 11-14 (12) 11-12 (12)
Pelvic-fin rays I,5 1,5 1,5
Abdominal vertebrae 18-19 (18) 18-19 (18) 18
Caudal vertebrae 16-17 (17) 16-17 (17) 17
Total vertebrae 34-36 (35) 34-36 (35) 35
P-v 18-19 (19) 18-19 (18 - 19, 19) 18 - 19-19 (19)
Measurements (% of SL)
Head length (HL) 18.2-24.8 (21.3£1.5) 18.7-23.6 (21.4+1.2) 18.2-24.8 (21.2+£2.4)

Body depth at pelvic-fin base
Body depth at anal-fin origin
Body width at pectoral-fin base
Caudal-peduncle depth
Caudal-peduncle length
Preanal length

Pre-second dorsal-fin length
Pre-anal-fin length
Pre-pelvic-fin length

Second dorsal-fin base length
Anal-fin base length

Head depth

Head width

Snout length

Upper-jaw length

Interorbital width

3.5-83 (5.6 % 1.0)
4.0-8.9 (5.4 + 1.0)
4.8-9.1 (6.4+0.9)
4.0-6.8 (5.3 % 0.6)
13.7-20.2 (15.7 + 1.4)
62.5-72.1 (66.6 % 2.1)
65.9-75.2 (69.5 + 2.4)
65.9-73.0 (69.6 % 1.9)
17.3-26.3 (21.6 + 2.0)
12.2-17.1 (15.1 £ 1.3)
13.0-17.7 (14.7 + 1.1)
4.0-7.5(5.5+0.8)
6.7-9.6 (8.3 = 0.8)
4.1-7.5(5.5+0.9)
3.6-8.5 (6.0 1.3)
2.3-3.7(3.0+ 0.4)

3.5-83(5.5+1.1)
4.0-8.9 (5.2 + 1.0)
4.8-7.5(6.2+0.6)
4.0-6.0 (52+0.5)
13.7-20.2 (15.8 + 1.4)
62.5-72.1 (66.4 +2.2)
65.9-75.2 (69.7 + 2.4)
65.9-73.0 (69.7 + 1.8)
18.9-25.0 (21.5 £ 1.5)
12.2-17.0 (15.1 + 1.3)
13.0-17.7 (14.9 + 1.1)
4.0-7.5(5.5+0.8)
6.7-9.6 (8.3 £0.7)
4.1-7.5(5.5+ 1.0)
3.6-83(5.9+1.3)
2.3-3.7 (3.0 + 0.4)

5.5-6.2(5.7+0.3)
5.5-6.5 (6.1 +0.4)
6.5-9.1(7.5+1.0)
4.9-6.8 (5.9 +0.8)
13.8-16.9 (15.2 + 1.1)
65.2-68.9 (67.3 % 1.5)
66.0-71.3 (68.3 + 1.9)
66.4-71.8 (69.3 + 2.0)
17.3-26.3 (22.0 + 3.4)
13.4-17.1 (15.1 + 1.4)
13.4-15.2 (14.2 £ 0.8)
45-6.8(5.5+0.9)
7.3-9.4 (8.3 +0.8)
4.7-6.1 (5.5+0.5)
5.6-8.5 (6.8 +1.2)
24-32(2.9+0.23)

Measurements (% of HL)
Head depth

Head width

Snout length

Upper-jaw length
Interorbital width

22.2-41.5(32.6 +5.9)
4.1-143 (8.6 +2.5)
4.1-153 (8.2 +2.4)
6.1-14.5 (9.7 +2.2)
4.1-103 (8.1 + 1.8)

22.2-41.5(32.7+6.3)
4.1-143 (8.6 +2.7)
4.1-153 (82+2.5)
6.1-12.9 (9.5 + 2.0)
4.1-10.3 (8.0 + 1.8)

30.7-34.1 (31.9+ 1.5)
7.7-8.9 (8.3 0.5)
7.7-9.8 (8.6 0.9)

8.9-14.5 (11.6 £ 2.3)
6.9-10.3 (9.2 + 1.6)
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Fig. 7. Head lateral views of Luciogobius sp. FW and Luciogobius sp. BW from rivers in Kochi and Tokushima prefectures, Japan (A:
BSKU 132407, 35.6 mm SL, Mina River, Kochi Prefecture; B: BSKU 133706, 32.5 mm SL, Akano River, Kochi Prefecture; C:
BSKU 134504, 53.8 mm SL, Hiwasa River, Tokushima Prefecture; D: BSKU 133454, 40.1 mm SL, Niyodo River, Kochi Prefec-
ture). Red lines and yellow frames indicate the extent of periorbital depression and the pigmentation on the posterior orbital ridge,
respectively.

LzHBROZ Wb 5550, RIEOVFRKE N
BT, AR BFRML, FOKRD FREN 5T
BHEMCH -T2, Wnc X > T, 7 /1Y Liobagrus reini
Hilgendorf, 1878 ® & F A« ¥ R ¥ 3 v Cobitis shikokuensis
Suzawa, 2006 H¥[rFFICEREE X 7=,

BE HAHZH (2021) FESREAEBOWINN 5155
NicA RIIZANEDS B, i RS & Oy D
BRZIEOWNRED SRS NTAEAR L, B MR
HOVFKTN S1FENTAEARDIREZ IR UTAER, Th
5 ORI EMHET DA L —EH T 2 & B2 HEmD
b3 A4WERMERL, MG ZUKE, BEZT K E L.
BRI IFHES BODS 34-35 (RBEA 35), ISR fEses
M 10-11 (11), FEIEMREESED 10-12 (11), HafEiRse%
M11-13 (12), HERTEDKRELLD 68.7-73.5% TH 2 D
XU T, KBS EHES £ 36-37 (36), iSfEHafE
SR 11-12 (12), BEERREESRECN 11-12 (12), MR
BN 13-14 (14), HERTEDIKELLD 65.6-68.9% TH
D, PIKRZVUKENC AN TR BTN ES RA 5 &
WO EAIED, 2021). BISBXRTE XIS, KRB THR
B LTeA R I ZANEEEARPICE, BRESEEORAL
%% 2MHEHENz. BARICIE, BEICHKEN 513

BN T AR ARG QUM RS Bk U, IRERT OF
HORERNHB 2T, JHAPHOERE & Hfe U Ttk
MEEZ I DIRNE DD 2 DI L, BEITUKED 515
B NIARARESHRES O U < Bk 3 2 bk d, IR
w155 D f A DR O RS M D 341 13 A PH OB Y
mMeMECHoT (Fig. 7). TUT, WiEEHEEHESED

34-36 (35), TSEERSEESRELDY 10-12 (11), HEERRMESRE
P 10-12 (11), MfEIRSED 11-14 (12), EERTR DK

B 65.9-75.2% (69.5% +2.4%) TH5DITHL (Table
D, %EXHREHMHETED 3437 (36), HIEMRMESEN
11-13 (12), EEEFREESRED 11-13 (12), HYfERR S
12-15 (14), 5 fERTRE DIKELEA 61.1-72.0% (67.4% + 2.0%)
ThHolz (Table2). TNHDH L, MBEHMEEE,
BESREN, BHERRIESEL, BRUMEEISEIT T X THEET
2, VTN HTE OFRSENDDNE <, BAfIEH (2021)
PR UTe gk E UKD 2L e 7 dmdiH b nte. &
7o, INRED (2021) AMER L7z &K 51, BAIEH (2021)
DOVVKBDREAFIE 9 D7, IRED (2021) HYK
BIE UTeiEARS, IREHD (2021) AVAKENCHRE THILL
5 & LIcHEEA, (20200) DM NHRHAFFEREAIIE,
RBEHEEED 35 DMAENZTENTVS. 2L T, SN

BV s
i fiEHA
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EOREIICEZE T2 RIZ Ao 2h, I FiEh, (021)
(& F O FIREBNOM K 0 &L AJEEENEm W E LT
%. 5, BRIEH (2021) Mk e UTAEARGE [
RiEA (2021: fig. IB-D)] &, ARWZEDIBEITHIKIEN 5
SO NIRRT L FERIC, IREOEANEL ML, RE
%75 O A ORERIC BRI BEZ D EWE D D[R]
FHE/» (2021: fig. 1D) DOH T NS DRFUMNAEEA], BLAT
EFAh (2021) YUK E UTFEAREE [HAHZD (2021
fig. 1A)] &, AWIZEDO B EITTUKED 5155 NI\ kR
LIRS, IREORIMNE L A LRSS, RE%TORE
G ORI EFERMDBEZ DRI ARV, AT, K
WH7E TR Uiz 2 RIS AE RIREEM B & ISR L VUK TH
2 mhY, BRIE A (2021) DPIKB KUV E —3d 5.
ZDD X, FITHARTRFB TR, BAED (2021) E[F
U HAWEN & HFR) D 515 5 NFAEAR S AWFZED 2 B L [F]
—DRIEFIcNaENT: (Fig. 4). ThHDT D, &K
W2 CIRIRELZ k) B 728, SAEEAR DI &I Pk,
S35 NIEARRE L BEISTUKED 155 N EAREZ 5
Figh (2021) OBkEE XK UFUKE L [E—E AR LTz

{iw®& Luciogobius pallidus |Z Regan (1940) IZ X - C Tomi-
yama (1936) DX 7z & LiCHELH SN, AE (1955
MY Tomiyama (1936) DFfXE S L TA FI I XANEDH]
SRR U #INED (2019) (X, L. pallidus D 2 R
A 73R (R B S B ssny R - @), &
V2 I =IRA, B XOBRIEFRET#E] ORICLLTO
REM 2 Rl R U7z, Ib b, AR EAEA (3R
ERTOREMEL, BREMELS, BWEDNE L, B
WA MG I NN S £ 0 FER T, MEikses
M2 &M DI L, ZhRIRE K ORI RS
AFEEER S TORENE L, BWENEL, BWENE
<, RWERTSIERRIC R ERGEARD K SFEE L, MBS
M13-15 LRZ. Z L C, Tomiyama (1936) HXI/R L
Tl wiE (EAIRIEZ AR =R E) ORISR
HE Uiz GENNEh, 2019). Fiz, #)INEH (2019) &
ERRIRPEA R 2 I 2ANBIZBRE 0 2 BNBH 5N, Fh
5 ORI L. pallidus D > 2 A T O 2 IR EHRT %
Ll =B, MBI ANRT 2L ENTEARDS B,
RSNz L EE GEINED, 2019: fig. 14A) X, @I
M (2019b) 2B B A K2 2 ANNEHED | ff Luciogobius
sp. 1 £[dl—THB. LaL, EINEH 2019 F¥ri
A T L EARPEREA DN 2 GhE 2 & 2 RO
FHAFEEL, MR EORIARE A THETT 2 &3 XTDH
EDER & 72D, BHENZENDNEE S Uz, BAIED
(2021) (FFHAIME CIFRABR A AZRDNHER TRV E LD
5&, BIKENZFUKBINC LR TR EREAME C B A
T DIGREMRF I INIED (2019) DFEHIRFEREAS, 4
JINE7» (2019b) OFRMREREALLITED, ZBEZD/

& (2019b) I KU TFIRBICAER T L ENB T
ENSAERRBEELIZ D, F—EARHE L. KRifeT
&> > 2 A T OREMDE G5 2 S TIEARZ W > T by, 5
KL & FUKTL O CREER T O E, BiE, BWE,
AR AR Ak D P B P AR 0D R FR IS IC B T A B
Moz (Tables 1,2). 7z72L, BAIZAH (2021) &AWL
DK D WFEIRFRORMSE I, ThTh 12y X
A THOEHREEARLE —T 5. ZDked, V24T
HHOD B RIRPEREA T YOKBID RTREMEN B 2 1Y, AWFFE T
KA & PRIKFL DRI B T AR JE A D i R, R
BT ORI H BIER EOBMEND 7% & ORI,
Tomiyama (1936: fig. 10D) /S IZHAREICHE A 2 T & DR
TH5. ULIzW> T, L pallidus D> V2 A T3EARADS B,
Tomiyama (1936) M XUR U 72l A BK T & YUK BRI DN
NUCEL T 2OV TIE, YUAEADK A2 Zd - HH
ISHEITINRETH 5. 5B, AFEOBIKEORAKEAL
41.5 mm TH > 2D U, FUKBEO R 64.3 mm
EREL, MR KR EN LS 2 A[HEMEA D % (Tables 1,
2).

Luciogobius sp. BW
14 FZEXNEHKE
(Figs. 3B, 8, 9; Table 2)

SHIEEER 82 itk (18.6-64.3 mm) — JR¥F)I] : BSKU
133705 (37.0 mm), ZEiREFH, 2023455 H 23 H, R
FOF < B ED - FR)IDKREN  BSKU 132921 (60.0
mm), Al T, 2022 45 11 A 6 H, TRk §il:
BSKU 132049 (45.0 mm), BSKU 132050 (29.0 mm), BSKU
132051 (28.2 mm), @EHITi K AHAT, 2022 4E 6 H 16 H, EkGahIH -
VRUEIEA « PRS-« L1 ERE2EIE A 31| - BSKU 132022 (42.8
mm), EHITENTIGM, 202246 H 1 H, gL - &
REEARA « HIAREE « BARAST « 1 E#EIE 2D BSKU 133022
(534 mm), @AITASNTPEM, 2023 42 22 H, RFAS
o VEMAKEA + (L -¥E421Z A, BSKU 133454 (40.1 mm), 7
I AEFHIPEA, 2023 424 H 24 H, FRASE - L LA
A5 K J5 N1 BSKU 132010 (49.1 mm), BSKU 132011 (29.0
mm), ZEIRHI/ N, 2022426 H 1 H, JEEELE - Sk
GARH < FUAAE & « BAARIAST - (L FRE4I& Ay, BSKU 132735 (233
mm), BSKU 132736 (56.6 mm), BSKU 132737 (34.2 mm),
AR/ WIS, 2022427 H 1T H, @&RE5ABH 5 R :
BSKU 132012 (41.5 mm), BSKU 132252 (32.7 mm), ZElI&ili
i/ AR, 2022 4E 6 H 1 H, @Bk ERE5ARH - RS & -
FRTFEF « () E® 4 E A, BSKU 132730 (35.7 mm), BSKU
132731 (34.0 mm), BSKU 132732 (27.7 mm), BSKU 132733 (38.2
mm), BSKU 132734 (44.7 mm), ZEIGTHH /MR, 2022 4
6 A 23 H, &EA-HIAEE  GZH)I:BSKU 132198 (64.3
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Fig. 8. Fresh specimens of Luciogobius sp. BW from rivers in Kochi, Tokushima, and Ehime prefectures, Japan. A: BSKU 134504,
53.8 mm SL, collected from Hiwasa River, Tokushima Prefecture; B: BSKU 132248, 36.6 mm SL, collected from Osakadani Riv-
er, Kochi Prefecture; C: BSKU 132736, 56.6 mm SL, collected from Haigata River, Kochi Prefecture; D: BSKU 133454, 40.1 mm
SL, collected from Niyodo River, Kochi Prefecture.

mm), BSKU 132199 (52.4 mm), BSKU 132200 (57.2 mm),
BSKU 132201 (49.8 mm), BSKU 132202 (44.6 mm), BSKU
132203 (40.4 mm), BSKU 132204 (41.8 mm), BSKU 132205
(46.4 mm), ZEHWGiH / NI HEEAR, 202247 5 1 H, 1l
5 RARSASF - kR D 5 vaYEH) @ BSKU 132014
(19.7 mm), BSKU 132015 (18.6 mm), ZEi%iiR / N7 HFEK,
20224F 6 H 1 H, LG RFASE - 1L & 3R
BSKU 76593 (3 fiil{k) (45.5-58.4 mm), ZElhidi /N7 H
A, 2005 4E 10 H 14 [, HRYEF] - 7511k H# ; BSKU 92163
(44.7 mm), BSKU 92164 (26.3 mm), ZEIF i / N7 H 2
AR, 2007 44 H 21 H, FEHWZE ; BHIDKRIED)] @ BSKU
132206 (34.1 mm), BSKU 132207 (32.9 mm), BSKU 132208 (33.8
mm), BSKU 132209 (32.8 mm), BSKU 132210 (29.4 mm),
AR/ N, 2022487 H 1 H, (L 58 - RAARE -
VEWRIERIE A 5 o 2 )11 BSKU 134953 (59.4 mm), BSKU
134954 (51.8 mm), ZEIEHIH / MPES, 2023 4F 10 A 31 H,
EREEAIR < RIAIEE 411 1 BSKU 93685 (3 fiilfk) (21.1-43.4
mm), AT/ NP5, 200746 11 13 H, P |k

B : BSKU 77063 (2 {{A) (26.6-39.1 mm), ZEi i
JWNZE /T, 200546 H 6 H, WA « £1)1IK#f ; BSKU
93683 (26.1 mm), ZEIFTiN /%8 /3, 2007 458 A 15 H,
PR 25 50BN : BSKU 132997 (46.8 mm), BSKU 132998 (26.6
mm), BSKU 132999 (25.4 mm), ZEI&Hi R, 202341 H
22 H, 1l F#E4iEh, BSKU 133034 (41.6 mm), ZEIGH 53 H,
2023 42 H 25 H, FIRAST - GRS A, BSKU 133717(33.5
mm), ZHIRH N, 2023 44 H 19 H, R4 ; BSKU
133820 (55.0 mm), BSKU 133823 (49.5 mm), BSKU 133824 (56.4
mm), ZERHRH, 2023 456 H 5 H, 1L s s ARLIN:
BSKU 132241 (20.9 mm), BSKU 132242 (26.3 mm), BSKU
132243 (35.4 mm), BSKU 132244 (25.7 mm), BSKU 132245 (35.0
mm), & RESH AT ARL, 2022 4E 7 H 2 H, RRASE - %
WRIER ; KHA)11: BSKU 132246 (40.9 mm), BSKU 132247 (38.7
mm), BSKU 132248 (36.6 mm), BSKU 132249 (25.1 mm),
BSKU 132250 (39.9 mm), RS tAHTAKL, 2022 4E 7 H
2 H, FFFET - GEEER 5 7 LN BSKU 133032 (50.8
mm), & RAERHEAENT |, 2023 42 H 25 H, A4S
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o PRIBHERE A 5 WENT (50D KSR @ BSKU
132519 (39.5 mm), VYt rifdli, 202249 A 11 H, kA
FOT VR IEAIE A, BSKU 133655 (60.7 mm), PUJj-lifiic,
2023 45 A 21 H, FRASE - (b EEEED 5 53] L BSKU
132672 (45.7 mm), BSKU 132673 (45.0 mm), BSKU 132676 (45.3
mm), TAEEKTRIIC, 2022 4E 10 A 31 H, FRZEEEH.
FEEAEAR 10 (K (38.9-53.8 mm SL) — {0 : BSKU
134500 (38.9 mm), BSKU 134501 (52.0 mm), 7ifi & i[5 Jif
Mype AL GE R B, 2023459 H 11 H, 1 B4
BSKU 134502 (46.5 mm), BSKU 134503 (47.7 mm), BSKU
134504 (53.8 mm), {0 R0 S HT B N <FaG  HATE)I,
2023 459 A 13 H, (I k& 4 BSKU 134509 (53.6 mm),

B7 Table 2 \IR Uz, (RIGMIEWHEE T, Mk 5550
8 U, AR ORAER  Mei%d 5. IRE%5I3E
GO L, ZOTEERIEIEN 5. S i O Es (A 5
MICEWIRE T, SERAERR & 75 % DI IRE & ffE RO
HRIHE (BokiEh 585 Nk o—5Tik, SR
DFFFRIE AR ISR EWAALUATE T, BEEDRA
& 7322 OIFARTEE & BERIK O RO % /). I i b
AT, FHEAD EFEEDRPFEIFICZEE L, OROBKRIR
BREEZHZ S, WEWThEE L, MDA ZHT 5.
RIZ/NE < DML, FERORTH DS U5 R0
il iiE L, MOicEb IR T 5. Sl 2 4T,
A S fLIZEIR TR RIS, ML ARG AT T iE

BSKU 134510 (46.0 mm), BSKU 134511 (48.0 mm),

HB RIS T ) 1| R HE ST

[T N AN ot /7
B

JIl, 202349 A 13 H, L L#
s ZhRUL © BSKU 133647 (48.1 mm), BSKU 133648 (43.7

mm), PESErid /I A, 2023 45 H 19 H, mAG5AR

At BOPHE L RS E DR ERS K THERICHNT 2

i 95,

X 13T, 1
ROBEICH Y,
@%ﬁ@%86§ﬁ~%ﬁiﬁ
T & B RO
BIChiEL, H21

ER R, B2 150E L BEL
EIEEIIIATM OB, 5 2 15 HER
RRFTFIAIE
Forfize R . Mg S
ﬁ,%%,ﬁiﬁﬁﬁtﬁﬁfﬁﬁﬁ
RS, BN EROMZR BRI & e D R

T5. 0
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Table 2. Counts and measurements of Luciogobius sp. BW from Kochi, Tokushima, and Ehime prefectures, Japan. The values in pa-
rentheses indicate mode or mean and standard deviation.

All specimens

Kochi Prefecture

Tokushima Prefecture

Ehime Prefecture

(n=282) (n=172) (n=238) (n=2)
Standard length (SL; mm) 18.6-64.3 18.6-64.3 37.3-53.2 42.1-47.1
Counts
Total-dorsal-fin rays 11-13 (12) 11-13 (12) 11-12 (12) 11,12
Total-anal-fin rays 11-13 (12) 11-13 (12) 11-13 (12) 11,12
Pectoral-fin rays 12-15 (13) 12-15 (13) 13-14 (13) 14
Pelvic-fin rays L5 L5 I,5 I,5
Abdominal vertebrae 18-19 (19) 18-19 (19) 18-19 (19) 19
Caudal vertebrae 15-18 (17) 15-18 (17) 17-18 (17) 18
Total vertebrae 34-37 (36) 34-37 (36) 36-37 (36) 37
P-V 18-19 - 20 (18 - 19) 18-19 - 20 (19 - 20) 19-19 - 20 (18 - 19) 19,19 - 20

Measurements (% of SL)

Head length (HL)

Body depth at pelvic-fin base
Body depth at anal-fin origin
Body width at pectoral-fin base

Caudal-peduncle depth
Caudal-peduncle length
Preanal length

Pre-second dorsal-fin length

Pre-anal-fin length
Pre-pelvic-fin length

Second dorsal-fin base length

Anal-fin base length
Head depth

Head width

Snout length
Upper-jaw length
Interorbital width

18.1-23.5 (20.8 + 1.2)
4.9-12.4 (8.1 + 1.6)
44-103 (7.4 + 1.4)
5.1-10.8 (7.5 1.1)
5.3-9.2 (6.9 = 1.0)

10.9-19.4 (15.4 + 1.4)

61.1-70.1 (65.8 + 2.1)

61.1-72.0 (67.4 + 2.0)

62.1-82.0 (68.9 + 2.6)

13.3-25.8 (20.9 + 1.7)

13.7-21.1 (17.6 + 1.4)

13.4-20.7 (17.2 + 1.3)
4.9-16.7 (7.6 + 1.5)
8.5-13.9(10.3 = 1.2)
4.0-6.6 (5.2 + 0.6)
4.8-9.7(7.2+ 1.0)
3.2-6.2 (4.4 +0.6)

18.4-23.5(20.9 + 1.1)
49-12.4 (8.2 + 1.6)
44-10.3 (7.6 + 1.4)
5.1-10.8 (7.5+ 1.2)
5.3-9.2 (7.0 = 1.0)

10.9-19.4 (15.4 + 1.4)

61.1-70.1 (65.9 + 2.1)

61.1-72.0 (67.6 + 2.0)

62.1-82.0 (69.1 +2.7)

13.3-25.8 (21.0 £ 1.8)

13.7-21.1 (17.5 £ 1.4)

13.4-20.7 (17.2 + 1.4)
49-16.7 (7.6 % 1.5)
8.5-13.9(10.3 = 1.2)
4.0-6.6 (5.2 % 0.6)
4.8-9.7 (7.3 + 1.0)
3.2-6.2 (4.4+0.7)

18.5-22.2 (20.5 + 1.3)
6.2-8.3 (7.4+0.6)
5.5-6.3(6.1+0.3)
6.4-7.9 (7.2 +0.5)
5.6-7.2 (6.1 £0.5)

13.7-16.0 (15.2 + 0.8)

63.5-67.3 (65.5+ 1.3)

63.7-66.9 (65.6 = 0.9)

65.6-68.6 (67.5 = 1.0)

19.2-21.2 (20.4 + 0.6)

17.7-20.5 (18.8 + 0.8)

16.4-19.5 (17.7 + 0.9)
6.7-10.2 (8.6 = 1.0)

9.0-12.0 (10.2 + 1.0)
4.8-6.0 (5.3 +0.4)
6.0-8.7 (7.1 +0.9)
4.0-5.6 (4.8 +0.5)

18.1-18.9 (18.5 + 0.4)
6.8-8.1 (7.4 +0.6)
6.7-6.8 (6.7 +0.1)
7.2-102 (7.5 + L.1)
6.4-7.1 (6.7 0.4)

15.4-16.8 (16.1 £ 0.7)

65.2-67.2 (66.2 % 1.0)

66.3-67.5 (66.9 % 0.6)

64.5-68.6 (66.6 + 2.1)

18.1-20.4 (19.2 + 1.2)

16.1-19.0 (17.6 + 1.4)

15.7-16.2 (15.9 £ 0.2)
7.6-8.1 (7.9 £0.2)

8.9-10.7 (9.8 £ 0.9)
43-47(4.5+02)
6.6-6.9 (6.7+0.2)
4548 (4.6+0.1)

Measurements (% of HL)

Head depth

Head width
Snout length
Upper-jaw length
Interorbital width

18.6-64.3 (40.3 + 11.0)

6.1-30.6 (15.7 £ 5.2)
6.5-24.8 (14.3 = 4.6)
6.4-29.6 (14.5 = 5.0)
5.8-22.8 (13.4+3.9)

18.6-64.3 (39.5 + 11.3)
6.1-30.6 (15.5 + 5.5)
6.5-24.8 (14.3 + 4.9)
6.4-29.6 (142 +5.1)
58228 (13.2+4.1)

37.3-53.2 (46.8 + 4.8)
14.1-21.3 (16.9 + 2.6)
12.4-16.7 (13.8 + 1.3)
13.0-20.3 (16.4 + 2.6)
11.9-15.6 (13.8 + 1.3)

42.1-47.1 (44.6 £ 2.5)
16.9-18.8 (17.9 + 0.9)
15.5-16.9 (16.2 £ 0.7)
18.0-23.8 (20.9 + 2.9)
15.9-16.6 (16.2 + 0.4)
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Fig. 9. Distribution of Luciogobius sp. BW in Kochi Prefecture,
Japan. 1: Akano River; 2: Karasu River, Koso River system; 3:
Monobe River; 4: Kagami River; 5: Niyodo River; 6: Haigata
River; 7: Izumi River; 8: Higashitachime River; 9: Nishita-
chime River; 10: Surugi River; 11: Higashibun River, Okuura
River system; 12: Nakanotani River; 13: Sugetani River; 14:
Kamiyashikidani River; 15: Shinjo River; 16: Kure River; 17:
Osakadani River; 18: Kaminokae River; 19: Tsukurabuchi
River, Watari (Shimanto) River system; 20: Soro River.
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Fig. 10. Photographs of the Luciogobius albus complex from rivers in Kochi Prefecture, Japan. A, B: specimens immediately after
fixation (A: BSKU 133709, 30.4 mm SL, collected from Akano River, Kochi Prefecture; B: BSKU 133453, 29.6 mm SL, collected
from Niyodo River, Kochi Prefecture). C, D: preserved specimen (BSKU 56156, 41.2 mm SL, collected from Shinjo River, Kochi
Prefecture).

Luciogobius albus complex
FoovzzZNEHE
(Figs. 3C, D, 10—12; Table 3)

SHEEEER 20k (21.2-33.5 mm) — H¥)I] : BSKU
133707 (30.9 mm), BSKU 133708 (30.7 mm), BSKU 133709
(30.4 mm), BSKU 133710 (22.4 mm), BSKU 133711 (21.2
mm), BSKU 133712 (23.4 mm), ZZ=EifiREFH, 2023 45
P& N D/ S U o SR 1N 17 A | = e Wt )|
BSKU 132018 (33.0 mm), BSKU 132253 (32.4 mm), @It
HIHTPEM, 202246 4 1 H, wf&E5hH - fIAREEED
BSKU 133443 (31.0 mm), BSKU 133444 (26.8 mm), BSKU
133445 (33.5 mm), BSKU 133446 (27.4 mm), BSKU 133447 (31.1
mm), BSKU 133448 (30.5 mm), BSKU 133449 (29.3 mm),
BSKU 133450 (30.9 mm), BSKU 133451 (26.9 mm), BSKU
133452 (29.7 mm), BSKU 133453 (29.6 mm), @ &ITi&ENT
FaM, 2023454 A 24 H, bRk 3L

BSKU 133654 (26.1 mm), PUJjtififmg, 2023 45 H 21 H,
RRASTE .

HBUER 3 ik (28.1-41.2 mm) — HI%L 1 BSKU 56156
(41.2mm), 1975 410 H -1976 4= 2 H, 8GR0 Bt
BRE ; BRI BSKU 56157 (2 {i{&) (28.1-37.2 mm),
1976 4 1 H 2 H, HETEITIE &LE, HEF=.

RE FHUPE L ARSHOKREB K UTEHEICHT 5%
A7 Table 31TR L7, (RIEMEWHREE T, Mk 5550
FHER L, KEL, RE®RTTEREADRET 5. S
M ORERIEADINESTE. [NIHSHA T, TN LXK
DRRFHICZE L, OHOBIENIRERRZEZ 5. W)
FOFneE<, YA zE0 5. BRIG/NE L, B
DOFIFMD 13 HEOEAHEICAIE L, KRk %
% (BSKU 56156, 133444, 133447, 133449 T3 < HE).
AR PR S FOE DR EIC I EZNH B D, WHT S Hh K
s ES (BSKU 133444, 133449 TIXIFIF ). &FL1F 2
XC, B ALIZE IR TR RIS, RSl R
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IhiiEd 2. HhHEE 1 AT, 1 5E2 R, H2iiEe
BIEIARDZERICH O, BEERTIIAIMOERT, 52
BRI IERI X O & 00T ICNIE T 5. 5 2 15hE
E BRI OIS DA i R <. Mg BRI
&L, 215, BiE BIURBICHANTHEENEL,
RO AR BIR TS S & B GED R. JElE & g o
REIEIZIEE R BIcHh B, 2 BB TNTN
OB > THER LA T, ThZh e
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DOHEA N E U7z, R ALA DRV — HEE
(BSKU 133712 TWEMIE). RN e IC 13 N DR
NHO, WINEE 2 {5E L EIEDFKERIRO D%
HIRRICHEEL, REEOHERANE DA% (BSKU 133712
TIFEEARD LRI E S T, RIEERTD b EUCHEET ).

8% EfERy (Fig. 3C, D) — AL BRI b taD
N, SSRGS & G AR O T BT, iR
EHERRDIER B IEF TR Z 3. Bl L BRI 0
DNBEIRT, 2 15HE, g REWRER BIURED
B DRSO 5. K& BRI IEE N & B
HRE, IR I o T O BZERIN IS 74T % (BSKU
133444, 133449, 133712 T, HEpEBOMEE LIS & RBEBD
KRN DHH ST %) RO I AR K-
TERICED. B, &INFEh 2014) FATVAAMIIX
NEDRF AL I I ZANE XD ARHIOREaERHNZ N E LTz
By, AREARANC IR O R EERIDEE I D70 3 AN
BIZEE N7z (BSKU 133444, 133449, 133712).

P RUIYIIZAINVELTEEIDH-ZDIRE
R CRIRE), BIRFIR (FVLE), BRUEHIR CGIEID,

Table 3. Counts and measurements of the Luciogobius albus complex from Kochi and Nagasaki prefectures, Japan. The values in pa-

rentheses indicate mode or mean and standard deviation.

Akano River Niyodo River Shimanto River Shinjo River  Fukue Island
(n=106) (n=13) (n=1) (n=1) (n=2)

Standard length (SL; mm) 21.2-30.9 26.8-33.5 26.1 41.2 372 28.1
Counts

Dorsal-fin rays I, 89 (8) 1,89 (8) 1,8 1,8 1,8 1,8
Anal-fin rays I, 89 (8) 1,899 1,8 1,9 1,9 broken
Pectoral-fin rays 14-15 (15) 14-16 (14) 14 14 14 14
Pelvic-fin rays I,5 1,5 1,5 broken 15 1,5
Abdominal vertebrae 15-16 (15) 15-16 (15) 15 15 15 15
Caudal vertebrae 15-16 (15) 15-16 (16) 16 16 16 16
Total vertebrae 30-32 (30) 30-31 (31) 31 31 31 31
P-V 15-15 - 16 (15,15 - 16) 15-16 (15,15 - 16) 15 15-16 15 15-16
Measurements (% of SL)

Head length (HL) 25.7-28.6 (27.0+1.1)  24.6-28.5(26.7+1.2) 26.7 27.4 28.6  26.7
Head depth 7.3-8.7(7.9£0.5) 6.9-11.0 (9.0 1.1) 10.5 9.8 10.2 8.3
Head width 10.9-12.2 (11.3 £ 0.5) 10.5-13.8 (11.9+ 1.0) 14.0 16.3 13.6 14.0
Snout length 7.0-7.8 (7.4 £0.3) 6.0-8.8 (7.6 £0.7) 7.9 7.9 7.3 6.7
Upper-jaw length 8.0-9.0 (8.4+0.3) 7.6-10.6 (9.4 £0.9) 11.6 11.9 13.9 11.6
Eye diameter 1.8-2.5(2.2+0.3) 1.7-2.6 (2.1 £0.2) 2.5 1.4 1.6 1.9
Interorbital width 4.3-5.5(4.9+0.5) 44-6.2(54+0.6) 4.9 5.5 44 4.9
Body depth at pelvic-fin base 6.2-8.7 (7.5 +0.8) 7.6-9.9 (8.8 +0.8) 9.9 8.2 8.4 9.2
Body depth at anal-fin origin 6.7-8.9 (7.8 +£0.7) 7.2-11.1 (9.2+1.2) 8.1 10.0 7.4 7.7
Body width at pectoral-fin base 6.9-8.1(7.5+£0.5) 7.9-9.9 (9.0 £0.6) 8.8 10.2 7.3 9.9
Caudal-peduncle depth 6.2-7.4 (6.8 £0.4) 5.9-7.9 (6.9 £0.6) 7.8 7.9 7.1 5.5
Caudal-peduncle length 16.0-18.5 (16.9+£0.9) 15.7-18.6 (17.5+ 0.9) 16.3 17.6 22.9  broken
Preanal length 63.7-72.1 (68.2+2.6)  65.0-69.7 (67.5 £ 1.5) 69.5 64.9 61.1 66.3
Pre-second dorsal-fin length 68.6-73.1 (70.7+1.7)  69.0-71.7 (69.6 + 1.0) 71.1 67.1 64.7  68.7
Pre-anal-fin length 70.4-74.9 (72.6 £ 1.7) 69.1-73.2 (71.3 £ 1.0) 73.6 69.9 63.7 71.0
Pre-pelvic-fin length 24.6-29.0 (25.9 £ 1.6) 23.3-27.6 (26.2+1.2) 249 broken 27.7 25.8
Second dorsal-fin base length 11.5-15.7(13.4+ 1.3) 11.3-16.9 (13.2+ 1.4) 11.8 14.1 11.4  broken
Anal-fin base length 10.9-13.5 (11.7+£0.9) 8.0-13.6 (10.5+ 1.0) 10.3 11.5 12.1  broken
Second dorsal-fin length 10.4-15.0 (12.4 £ 1.5) 9.1-13.9 (11.2 £ 1.5) 10.6 12.7 11.4  broken
Anal-fin length 9.9-152 (11.5+£1.9) 8.4-13.6 (10.5+ 1.6) 8.8 10.4 12.1  broken
Pectoral-fin length 13.3-17.0 (15.8 £ 1.2) 12.0-18.8 (15.3 £ 1.8) 16.1 16.5 14.3 9.8
Pelvic-fin length 10.3-12.2 (11.1 £ 0.7) 7.4-13.5 (103 £ 1.5) 11.6 broken 10.1 7.7
Measurements (% of HL)

Head depth 25.6-32.6(29.4+2.6)  28.4-40.9 (33.7+3.7) 39.5 35.7 35,6  31.0
Head width 39.1-44.7(41.8+1.9)  38.8-51.3 (44.6 £3.6) 52.5 59.5 477 523
Snout length 26.1-29.8 (27.5+1.3)  23.1-31.9(28.7+2.0) 29.7 28.8 256  25.1
Upper-jaw length 28.1-32.5(31.0+1.4)  28.3-38.4(35.2+3.6) 433 43.6 487 435
Interorbital width 15.1-20.8 (18.3 £2.1) 17.7-23.2 (20.2 £ 1.7) 18.4 20.2 15.5 18.6
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Kochi Pref.

\g;a.
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Fig. 11. Map showmg dlstrlbutlonal records of the Luciogobius
albus complex (red: recorded as L. albus; blue: recorded as L.
fonticola; yellow: recorded as L. albus or L. fonticola; green:
new locality records from this study). 1: Daikon Island,
Shimane Prefecture; 2: Fukue Island, Nagasaki Prefecture;
3: Shinjo River, Kochi Prefecture; 4: Abe River, Shizuoka
Prefecture; 5: Oi River, Shizuoka Prefecture; 6: Choshi Riv-
er, Mie Prefecture; 7: Koza River, Wakayama Prefecture; 8:
Kaifu River, Tokushima Prefecture; 9: Niyodo River, Kochi
Prefecture; 10: Akano River, Kochi Prefecture; 11: Shimanto
River, Kochi Prefecture.

AYAAIIANEE UTEERDH > Te D FRRIR K
HIN, 22510, =HR Gkr)ID, BROAELE G

JID, ROV IIZANEELLIGEITAALIIANEE
U TRl H > 7e DR ERIER GEESID TH2 HHZIED,
2013 ; “FigIEA ;5 2018,2019 5 #)I[EA, 2019 5 HEEZ D,
2020a). AHFZECIE, FrizlcmmE GREII, (ZiEll, B
XUPHHID S FY 7y I I ZNEHZER L 7 (Fig.
).

ERE SHIRTIEEENSHIEICMT T, THIRHCHE
POKE T2 B UKD FRRAGIICHR Uz, SRES N
BN, BEEMPATTREICHE S HR L RHROZ
WIS SR 5N, AR TRAIICA SN2 I ANE
A RIIZANERKBXTA R I 2NEFK e T
B2 U C RS R iy TR D e o Tz, 20 AA
RIANERZOAREND D B & TN BEERIE, LI hd
FOEREEZ Rk & Uz (Kanagawa et al,, 2011 ; 2
WS iZ AN, 2018,2019 5 #2/IEAY, 2019 5 H#EIZD, 2020a).
AWFICHENTE, RU 7Y I I ANEHOERERICTH D
RUTRD B, KBTS DR E N &b,
REF) EAZTEND BIG D NTAEARICIE, INENHEETE S
fifk (BSKU 133443, 133447, 133448) HEFEN W\ .

{H# Kanagawaetal. (2011), BH{ZIEFA (2013), BLT
&) (20152) &, RUIZYIIZANEEITRAALIIR
NEOFRIEE E LT, WmIREMREDZET %2 (RETE
), BHEMERED 14 DLE (15 FitR), EHEOKRE
e 12.9%, HEHERZE £1.1% (10.5 + 1.1%), JEME
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Fig. 12. Relationships of upper-jaw length (as % of SL) to stan-
dard length in the Luciogobius albus complex from Kochi
and Nagasaki Prefectures (yellow circles: Akano River; blue
triangles: Niyodo River; orange square: Shinjo River; green
cross: Shimanto River; red rhombuses: Fukue Island).

DREA 8.5 £03% (7.3 £0.8%), 35X THEAE H%
Ui ANBHIG (% < B3 LR ZBSIHIR) O 5 D228 7z,
LAL, #EINEA (2019) W AEAEE R 7Y 2 3 20N
VLRI RE LY A A X 2 AN OREAZ BIS U TR,
AR BR D AR 1 i & BRI K D B4 T, BHE,
FHE, BRURWEOEREICHT 2EG13W#E T—HE
#HL, IROMEBEICEARNRDENEh > Td, »
TNEIEE L ZZ DV E Uiz, RIFFE T SRR
EHBEAEFED R 7Y 2 2 ZANBHEARICOWT, Bl
@ Kanagawa et al. (2011), B{ZIEZH (2013), IBIX TS/
(20152) A%, RUTVIIZANEEIT XA IIZANED
AN Wz S IR BGIE LTz, IR pE AR 0D it IR 1 B
WO HIFEE & IO MR IIFLWMDOIH TNz & B D
T, Z < DR TIZIROHAREMR S, MHRR R
W 2hEaE e S, HROMERFLE A iR PR A
Witk b Bl N, HEIIEEEARE, ThZ iR
BRI - CRE OB SN, AR BRI 55\ 2
B, ROMIREENENE VI HKT 2R EH L
TWre. ZLUT, BE, FHEE, BIURMNmOKRRICH
THEAE, TNTNEHIREREATI 24.6-28.6% (26.8
+1.1%), 7.6-11.9% (93+1.1%), 5.9-7.9% (7.0 +0.6%),
TLEA BRI TIE 26.7-28.6%, 11.6-13.9%, 5.2-7.1% T
&> Tz WEEARE & & BEEORE I Kanagawa et al. (2011)
EHAEA (2013) AURLIZ KD 7Y 2 2 ZNEOHiFHIC
LT, FEEOREIL TR EHMIREEARDZ M T
Nz L TNE <, BWEOKRELLTIEWBOIZEAL
MIATZA I I ANEOHPICEEN. XoT, ¥INZ
 (2019) & HBEIEH (20202) AR ULIZE S, WHiHER
BRI DRZ R & IRO IR FR L TR K D BRA T, SHE
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ERMEOEREICHT 2 E& WA CEET 5720, #ilk
DA T IEMEZAEINEETH Tz, Kz, Hik
A (2020a) (& FFHEDOKEICHT HEIEICOWVWT, R
TV IIANE (11.0-12.8%) T2 T AA I IANE
(9.0-11.2%) &L TREWVEMICH D, TN HED
GNIRFRIEE L2 2 AR D 5 & Uiz, AL OBIE
FEARTIE, SRR EOBISHEAD S5 BRI LG+ 1D
LELNTH 1AL, HEIEHEEARTI R 7YIIX
NEOFMIC, ZOMDEARIZLY XA X I 2L OHIPH
WKEENTz (Fig 12). Z0D7z8, EHIEEEAICIE, R
IOV IIZANEEAT AL I IANEOHENETENDS
AR BETERY. &o kb, BINEH (2019), F
FEED (20202), 35K UAWHILO LB SRICIE L. albus D
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