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gobius tyoni (Perciformes: Gobiidae) from the Lake Biwa basin, Shiga Prefecture,
Japan. Ichthy, Natural History of Fishes of Japan, 15: 5-9.

We record Rhinogobius tyoni Suzuki, Kimura and Shibuka-
wa, 2019 from the pond in the Daido River system, branch of
the Seta River (the Lake Biwa-Yodo River system), in Shiga
Prefecture, Japan. This is the first record of R. tyoni from Shiga
Prefecture. The specimens collected in this study are distin-
guished from R. biwaensis and Rhinogobius sp. OR by the com-
bination of following features: the number of predorsal scales,
branch pattern of the fifth soft ray in pelvic fin and the coloration
of mature male. Genetic analysis reveals R. tyoni in the Daido
River system has mitochondrial DNA with similar characteristic
to that of Rhinogobius sp. OR in the Lake Biwa, this suggests
mitochondrial DNA introgression from Rhinogobius sp. OR to
R. tyoni. The present record provide insight into the formation
process of ichthyofauna in the Lake Biwa-Yodo River system.
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(g, 2018), ¥ 3 /3R Y R biwaensis Takahashi and
Okazaki, 2017 WHIENS. TDH5 B, AL I¥ /R
U, b7 3/ ROIGEIEINCER G —#F T 5 % (Yamazaki
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Fig. 1. Fresh specimen of Rhinogobius tyoni (LBM1210058549, male, 30.9mm SL, the pond in the Daido River system).
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FTEE A (LBM 1210058549-1210058552, LBM 1210058554,
LBM 1210058562, LBM 1210058565-1210058568) & L T i
BL.

Table 1. Measurements and counts of Rhinogobius tyoni, R. biwa

REEERRAR  £R4E L7 10 (KIS DV TEEHEMR R D FHAI

7% 1T o 7z 1%, Takahashi and Okazaki (2002), Takahashi and
Okazaki (2017), HH{Z(ZH (2013), Suzuki et al. (2019) &%
%K,“%ﬁﬁﬁw WtERRoRRy, MEy ke R, i
EEE OGN, REES S WIRDNINIE, NEIENTTOF
ﬁ%ﬂﬁﬁ%ﬁi%ﬁﬂfﬁﬂ:fﬁm U7z, 8 RIS DWVTI,

01U T 2 IFEDIRERICIET B0 E 5 D72 iR
Lle. 3REOEFEONMHZ{THY, €ty FTIHRTD
XA TR,

P U 72 10 RIS DUV TR A IR IC RIS ok
RO ERE, g NORORIE, EEOR AR OIR
HEICEH L TR0 HHBSREfr-o 7.

BIE®RIE KA)IKROEDHEDESNTEYTE
L3Iy /Ry 2tk e, BEIO N T H 2 KB AR
NNKFROzOMTHREI Nz~ LI Y /KR S
KIZDWT mtDNA DEIRN 21> 2. &d, KP
JUIK R B D fBAR T RE AT I WO T A & &R oo i 14

ensis and Rhinogobius sp. OR.

Species Rhinogobius tyoni R. biwaensis Rhinogobius sp. OR
Reference This study Suzuki et al. Takahashi and Okazaki Takahashi and Okazaki
(2019) (2017) (2002)
Number of specimens n=10 n=14 n=79/38-42" n=90/37"
range mean S.D. range range range
Measurements
Standard length (SL; mm) 25.1-31.9 28,6 23 257400 20.2-43.1 27.3-67.4
Measurements as % of SL
Head length 294-326 312 1.0 29.9-342 28.2-33.7 —
Counts
Pectoral-fin rays 18-22 — = 20-22 18-22 18-22
Predorsal scales 8-16 — - 8-17 0-1 1-8
Longitudinal scales 29-35 —  — 32-35 31-36 31-38

"'"The ranges of SL, pectoral-fin rays, predorsal scales, and longitudinal scales in R. biwaensis are obtained from 79, 42, 41, and 38 in-

dividuals, respectively.

“The range of SL and counts in Rhinogobius sp. OR are obtained from 90 and 37 individuals, respectively.
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O:Rhinogobius tyoni
@R biwaensis
M :Rhinogobis sp.OR

% :collected from the Daido River system
Yt:collected from the Yamato River system
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Fig. 2. Neighbor-joining (NJ) tree of Rhinogobius tyoni, R. biwaensis, and Rhinogobius sp. OR, based on partial nucleotide sequences
of the mitochondrial control region (474 or 475 base pairs). Bootstrap support values of NJ analysis and ML analysis are shown for

major clusters (NJ/ML).

ROz, 99% T2/ — )V HICRTE U Tz W g o — &
5 Wizard Genomic DNA Purification Kit (7 11 X /7 #t) 7%
H W T DNA 7% #iff i L, L15924 (5-AGCTCAGCGCCA
GAGCGCCGGTCTTGTAAA-3") (Kocher et al., 1993) &
H16498 (5'-CCTGAAGTAGGAACCAGATG-3") (Meyer et
al,, 1990) D7 Z A< —+t v FZHTmDNA k5 VX
7 7 — RNApro » 5 g ik 2 PCR g L7z, 135
N 7z PCR j£ W) % ExoSAP-IT PCR Product Cleanup Reagent
(=T 1wy —%b) IcX-> THEL 1%, BigDye
Terminator Cycle Sequencing Kit ver. 1.1 (V—E&7 ¢ v ¥ v —
) ZHNTY =27 Y ARJE%21TW), ABI 310 Genetic
Analyzer (Y—E7 ¢ v v —b) 1 &0 AR Z
Hul &9 % 474 RS ORY Z2 PuE LTz, 135 N7ekiddiic
Ho ¥ MEGA X (Kumar et al., 2018) 7% W ThEBERE &
BB X URLEIC K > TREBIZHEE Ue. RV OHEE

AR TR SN 7T ERDESNCI=IE A (2019) T
DDBJ/EMBL/GenBank [E B ELEC S| 77— 2 N — 21 B &
NEEREEBIUCRERE LI Y /R 12 ik
(BB 5 LC435334-1.C435345), U IREEHEY T 3
2 RV 10 itk O LC435271-LC435280), WL
BEEEE Y I /R 10 ik GRS LC435295—
LC435304) DOEH|ZIA TITWY, AL LTI T I I
¥ CBERFE S LC435321-L.C435323) Z Wiz, B
1T Kimura 2-parameter &7 )L %, R CiETld HKY £
FIVEH, F v v 7id Complete-Deletion & L7z, &7
FAR—DHFRIZT— b A MT w7 iE (10,000 []) 12
Ko TORLTe. AR THE Ul 7RO RS H
A DNA ¥ —% /3% (DDB)) IC&§t L7 (AhESE
X U % % F 5 RGH2020-01L/LC652658-RGH2020-07L/
LC652664).
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#w =R

RZEEfBMR 10 (A DIFHER R (L 25.1-31.9 mm, [lfEix
S BUE 1822, MEHEZ 29-35 TH > 7= (Table 1). ¥
fEw IS 8-16 TH o7z (Table 1). I NTDfEATH
B MERRE N, MERERT TS, IREESS 5 SRId R
NS 2 I Uz HEEARDE 1 HERIE LA LHELST,
HIMKIIE Do, T, B1EEEZHLTEHE 2 5E
DRI L5 Tz,

WA U T HEDRS 2 5 i€, HiEICE, vl odke
72 B EROMEE DN ATV 2. I OMET X IRIL A - 72
REC IR E RO, B EE IR BRI -
7z (Fig. 1).

BIRERIT  AWIZE CHRARMNT 21T > 72 7 (AR D HEEL R
FNCE 2 FEONT a2 ThEEN. LUT, s S
HERETHRONTBERMOIRIZIZIEFR CTH > 27
&, EBEEATEOBNRK DA ZRT . 155 N BHRXIEIH
{Zi1Fh (2019) OFEREEERIC, KEL2DDT T AR—
A, BIZahNiztk, VOARAZ— A2 DDYT 7T AR—
Al, A2 icah iz (Fig. 2). 75 A %— A GRS GE
BRURLEDT— ATy THER 0 97%/90%) & b
Iy /R)eyxel3av /Ry oz, 7oA %2—
B (99%/99%) €T 3 /R Oz E LTV,
Y775 A=Al (T—b ATy THEFE 69%/62%) I
RIS RUDN, YT 753X 2—A2 (7—F
A ST THEFR T4%/63%) IEEICYIYe LI /R
UNEENT. R THIZICES ZRE LTz~ L
/R TRD S B, KFNDKERE 2 ik (EA#HE
H B XU BEE S RGH2020-01L/LC652658, RGH2020-
02L/LC652659) & K #1117k & g 3 {f & (RGH2020-05L/
LC652662-RGH2020-07L/LC652664) &Y 77 < A & — Al,
KANNKZRPE 2 itk (RGH2020-03L/LC652660, RGH2020-
04L/LC652661) (V77 T AR — A2 ICFENT

zE =B

AT TERIET NI AR, ELblicyvLel
I3 /AR (Suzuki et al,, 2019) O E K< —F Lk
&, AW TELNEEEAEZ e LI Y /R EFEEL
To. R CHONTAEARI S ERTTEN 2 DL THB T
&, HEOBEEICHDOINNREMAHZ . TETIY /R
(Takahashi and Okazaki, 2017) &, HEDES 1 #fELS 34X
FMPRLZEWT &, JEEES 5 WD RIIC 2 0l 5 C
EThyIY/RY EKRIEN. eIV /RVIEF
W IREENKRD S OYRLER L 725

SEFRE X NIz T-HNciE 2017 FiCHD a1 BHagEo
AR D Tz DITIETCHORD R STz, ZF DR, XL,
NOBFIIBERE N TR, £, MOFEEDHC X
&, 20 FEFICOADOHERADTRE NI DD B

Nt

W, ZOBMEMIDKIEEZEMTONTVE LD ETH
D, LLAADBFRRHICEAND 5T LTEZDXRE
HLIZERFEZIC V. SEREI N2l TIERF)
S OHKEMOKNRIAL Z &, KEIIBXUZ
DORFAER LTV e LIy R DWIKICK - T
oFIcHEA, E& UTATREMED .

mtDNA G i g o & 77 M Bl 51 722 -l WD 7 3 @R 0 4 ©
&, N\EBHOZDUMTHRE S NIZD BD 2 ik eI
RRBEEOYELIAY/RIDIITAR—ICTENT
Y, JBHEDIED O 3 ks KUKANKRTHREE N
TfRE Iy /RVDT T AR—ICEENT. TDOX
S IRERE L BT O, M K B BIn @M E
Cleha=e (BIAEFF 7%, Mukaietal., 1997), FA7iE
e > 7eHmBIicH oD BAEXFAHLR N T RY 3
¥, Miyazaki et al., 2011). KA JIARA S 2 HEH)I1ICI&
Fy I/ RIUNERT ST NS, REJINCEAL B
U3/ RIBIIE LIV R ERMT AT LICK
D mtDNA OEHNVE CTalREENE 2 SN0, AREM
DHELIE R 2B 5 DT T 51213 mtDNA O DT
DNA 72 E & 578 % 0 Tt T H %.

FIROEEMIKSR & TR OE/N KR TGN
A1 LT, A8 G, 2019), =308 (I,
2018), ¥-¥ 5% (Watanabe et al., 2010), >~ K 3 Wi
(Kitagawa et al., 2003) 7z EMNBRITFENS. —fRIIC TR
WU TZBE, Wb OREICE b o0, MR E
R L7z0, (IShDET“EHEAN"HELS. X
DS, FHRD S THA, €X' Biwia zezera (Ishikawa,
1895) M5 I R¥¥ T B. yodoensis Kawase and Hosoya, 2010
NDBIEFIRBEDHER SN TS (Watanabe et al., 2010).
COXSRC ERMICERTZENRFTE LE, €Y
a4 4 )< X Silurus biwaensis (Tomoda, 1961) % 7 X 7
Ischikauia steenackeri (Sauvage, 1883) D N DIE) I/KRICE
DT HTENLEMBLOTV. —FHT, @EIIKRICTE
WS AN FIROEEMKRE THMmZI KL T3
REFIELTAYITA a4 DBBETFENZDDEIRTH
3.l Iy /RYDEENKRTHREI Nz L,
DEIROFEHFNY TIEF D BLIRTZE.

el I/ RYNERENTERFINREE Y
A4 ZdAFH LAY A Pseudogobio agathonectris
I F Y 7 Pungtungia herzi
(Herzenstein, 1892) 7% & D X S I i~ ) 1 7% £ 98 IR
FHRERDOR S N7z isfic L L7AVWHENER L TEH
D, EEHKROP TIIRRZABHMEREN TV S.
SRIOFEFIGEEEM - &) /KRICB T 5 I O G
2R % FCHERNAICES EEZALNS.

Bfen LT s, EEMKRTY LI Y/ RY D%
EOERE N T3 OEAIRE T U7e A DERE D

Tominaga and Kawase, 2019,
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