Ichthy, Nat. Hist. Fish. Jpn.

ICHTHY

Natural History of Fishes of Japan

ITiY 8

3
& Nawra s
EDITED AND PUBLISHED BY THE KAGOSHIMA UNIVERSITY MUSEUM

ISSN 2435-7715

https://www.museum.kagoshima-u.ac.jp/ichthy/articles.html
https://www.jstage.jst.go.jp/browse/ichthy/-char/ja

LEEREBOERNICHHI STV ST

MTRH#RE "7 - ks 7

Author & Article Info

" SEIREYINE (BRI
machida.yoshiyasu@town.bihoro.hokkaido.jp (corresponding author)
P k— TR GSIRT)
PIKEERARA I E AR CRBE )
hiroshi@fish-u.ac.jp

14 November 2024
04 December 2024
Accepted 05 December 2024
Published 06 November 2024
DOI 10.34583/ichthy.50.0_6

Received
Revised

Yoshiyasu Machida and Hiroshi Takahashi. 2024. Sakhalin ninespine stickleback
Pungitius tymensis distributed in the Yubetsu River, eastern Hokkaido, Japan. Ich-
thy, Natural History of Fishes of Japan, 50: 6-10.

Two specimens of Sakhalin ninespine stickleback Pungitius

tymensis were collected from the Yubetsu River system in eastern
Hokkaido, Japan. Morphological analysis showed that the later-
al plates of P. tymensis in the Yubetsu River were significantly
different from those of sympatric P. sinensis. Molecular phylo-
genetic analysis of mitochondrial cytochrome b gene sequences
revealed that P. tymensis from the Yubetsu River had unique
mtDNA haplotypes, differing from a previous study. The haplo-
type of P. tymensis and that of sympatric P. sinensis differed by
nine nucleotide substitutions, suggesting reproductive isolation
between the two species. However, the haplotype of P. tymensis
constituted the same clade with haplotypes of widely distributed
P. sinensis, indicating that the haplotype was introgressed from P.
sinensis. The haplotype of P. tymensis in the Yubetsu River was
closely related to two haplotypes of P. tymensis in the Teshio
River, suggesting that P. fymensis in the Yubetsu River spread
from the northern part of Hokkaido and evolved independently
since then. As this is the first report with voucher specimens of P,
tymensis from the Yubetsu River system, it provides a basis for
the species conservation in the area.

NrOAR NI IEO—RTH ST b X I Pungitius
tymensis (Nikolsky, 1889) &, HAB X UH D VI HARD
9% (EHIEA, 1984; Takahashi et al., 2016; Dyldin et al.,
2021). HARENWNTAME, Jb#EOARIIKRB K UhE
JeHis O KA Y, 38 I OARSN T I R i 9 % (A
I, 1967 ; FHIEH, 1984). chb 3oy k33

IZDOWVTIE, BEE (EHIZA, 1984) fTH) (HTHIZD,
2022), fE &z (Niwa, 1987; Takahashi and Takata, 2000;
Takahashi et al., 2016) 7% & DL ITHENMTHON T E IZ.
—7, BREJT (1982) HMEREN UV N—=T 1 v FEfiit
»&Z— (2001) T, JLEEREA R—Y ZilcTZ <
BHIKR TS, TV S I T EFE LT H 5D, Gl
HEARIIFERT, ZOFMIERNATSH /2. 22T, A
WigEcik, =V b IOHEEORD, B THRERES
KOWBRNIELY - X IEAROIREBISE & 79 TR/ 2
To7DT, Tzl 2. G, AL, BREE
AL v FURFTEMBEEETE (VO I, JbEEl y
RTF—%27w 7 TR AEEE (NT) IGEEETNh T
278 (1%, 2015 ; JbifgiE, 2018 ; BRBEE, 2020), &
PRI REER IS DWW T EDR Lz,

M & A E

2016 4£ 6 A 14 H, AT 40 cm LLF D7 & 7% v
Th I IFAFEAERZEEE LTz, PEEL ik, o —
T X A=A TRERRIIC K > TLIIEEE, 10%
HRV=Y) o THEER, 70% X/ —VICEH L THEIR
A (BIHM) I L7z, #ia (2013) HBXUHTHIZ
M (2022) EBBEIC, HHECE B, AficiD S FER
E LTz I, 0.5% KIE(L A ) D LA TIRER 7z B
bl 7V Ly RSEHOWTREAL, MIRE
TABEMEE (Nikon: SMZ-2T) TRIR L7z, JEHE, BiE,
RAIOEME, HERZETOEME (DSL) IZDW\WT
&, XAV /FA BRK&HIY F3) Z2ZHWT, 001
mm OHNLE TEHIIL, Z OB DT,
Hig - il (2013) ISfEo 2. a3, KEAROIERL, HEg
oA KUREEFERAR (2009) ICHELLTz. £z, A
ZETMHHT % b 2 IBAFDEHIT DN TIE, Takahashi et

al. (2016) IZHEVy, TV b = FIC Pungitius tymensis, ~ X3
J& IR K BINC Pungitius sinensis (Guichenot, 1869), ~ 3 J &

YR/KBNC Pungitius pungitius (Linnaeus, 1758) %= Z N Z N
Wiz,
PBELZFITEAE (Y 38 I IEBKE)
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Fig. 1. Fresh specimens collected from the Yubetsu River, eastern Hokkaido, Japan. A-B: female Pungitius tymensis (BIHM0100981,
55.73 mm SL); C-D: male P. tymensis (BIHM0100982, 55.46 mm SL); E-F: female P. sinensis (BIHM0100980, 51.30 mm SL);
G-H: male P. sinensis (BIHM0100979, 47.42 mm SL). A, C, E, and G were taken on a black background, while B, D, F, and H

were taken on a white background.

DRSS 2 flifA (BIHM0100979-0100982), &t 4 fi{kD 4
FHOMRE, AV~ VEERIC S RN Y > 7
WELT, 995% T2/ — VI fE LTz, 99.5% =X/ —
JVITERTE U Tz 4 A D A& R 7 5 AquaPure Genomic
DNA Isolation kit (Bio-Rad Laboratories £1: ) % iU T, DNA
A U7z, filiH U7z DNA (&, Takahashi et al. (2016) IC
HE>TX Fa> R 7 DNA (mtDNA) DF 7 a— L b (cyt
b) DEERL 1141bp ZIRE L, 4 KD SEFEED &N
EIAIME B NTz. 155 N7z eyt b Bid%1 &, Takahashi et al.
(2016) 1T & > THE E N 30 ik, 86 kD F X I B
D cyt b lilH & & E1C, MEGA 7 ver. 7.0.14 (Kumar et al.,
2016) ZHWTC, kiR GRE (N OHtEZ -7z, Rt
BND / — FHEEX, SO EEEZHEET 27HIC,
1000 [MIDOMIBIC K BT — kX b T v 7 (BP) Hiztio Iz
¥, AL TS5 N7 mtDNA El51)iE, GenBank/EMBL/
DDBJ %% L7z (LC853221-LC853224).

Pungitius tymensis (Nikolsky, 1889)
IVEF=Z3
(Figs. 1A-D, 2; Table 1)

A 2 K84 : BIHM0100981, {AE 55.73 mm, [, BIHM
0100982, 1AE 55.46 mm, [, JLHERERGIAS ERI)I, 7= 374,
2016 4E 6 A 14 H, WTHER - EHEA.

SeE  GHfEZ Table 1IR U7z, KiE, fIEWVHEE
T, E EmE. PR E D 25T 5. Bk,

[FIFTIC A9 B IERIN D - X FJEHKRL & HENTRLS
V. REEHIE. IR, BRI E S, IR, R,
FERTENC RS % b X FJEBOKE & EXTRC, Selinldk
SYA4AN

B Lot (Fig 1A-D) — ROHFHIERIGHE
T, PRAID SR THRAICK XD, HimidxiEt
59 5. KRR SIEHICIE, FAETROBRIAEIEY
%. WEEOHE LG E O 5. REEIEEEYT,
OB, ISR D ICDONTHRBENHRL X 5.
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BRI AAGET, —EBdSesmA . Ik & Bkl st T,
REEOFERIDEAET 5. MR eh . KL, i
EEXTHED 5D .

9 HARBIUTINY VCERDHT S (EHIED,
1984; Takahashi et al., 2016; Dyldin et al., 2021). HZARENT
&, dBEREOAR)II, RIEN, BRI, 7 F XY, H=
R, S, S0, G, SRR, R, R
B, W0, B, RPHH, R, B4, FHEE
W, BSOS, SNSRI D Y % (A, 1967 ;
EHIED, 1984). BHIIKRTE, REDT (1982) i
MiEAN UN—T7nmr Mt 22— (2001) OFlE»H
B0, AHUERIIIRENTOWERWZ8, ARIFZHIIER]) 117K
RICBT BREIUEAZ S HIH T DR E 5 5.

B JtifElcymd s I |AaBE, TV R
Joftuc IR L I IEEKENITSNT
W5, INS53MO I IEREUE, EIES AT (Tsuruta
et al,, 2008) X:REZF7H) (Meguro et al., 2016 ; HTHIE A,
2022), HAED{7E) (Machida et al., 2022), HMiffiA X DA
Uf: (Takahashi et al., 2005) 7% E1C & o THFAMIC kS h
TW5. 3HD I IJEAKE, TEEDELIT 20, %k
TN DD EZ ALY S T & THEICHKAT

2TEMTES. =YV I, HHAEL 9-13 (E—
Rl 10) A& F I IEHIKED 8-10 (E— Fid 9) A
k2 FEFUKE 9-11 (B—RiZ 10) REHRTEL,
Wi AR T 3-12 e a0 b 2 FEBOKRID 7-33 (B—
Fi&22) B b 2 IJmiokB 15-25 (£— Rk 19) #e
T, 3O Tt BERTH % (Takata et al., 1987 ;
fley, 2013 5 &%, 2015). F7z, b I I@BIKEIDMEK
GEFICTETH, HHEH 5 RN E THikid 255D A
fliod 2 fE & kR ¢ X % (Takata et al., 1987). [REIFFIIC A4S,
THMNTIE, =V FIIHBEREIC, b IEHRKED
i, 2 BRSS9 % (Tsuruta et
al,, 2008). fAfalx, =V FI T & kI IBERKUDP KRGO
T, FIIEVFOKRDEAGTSH S (Takata et al., 1987 ;
MTEE Ay, 2022). FRC, 2 IR OEOBSIAI,
TFREE O A B URERNEIA <, 1o 2 FoOMEE 4
BN 55 5Tk T X % (Takata et al., 1987; M FHIE A,
2022).

JEIGE G A R — 7 RO 515 5 7z 2 45
A (BIHMO0100981, 0100982) &, ks 11 A TH b,
R 9-12 LT AEFE D DB TH > =T & (Fig
1A-D; Table 1) IC KDY FIFEFESN. —77, F

Table 1. Morphological characteristics of the two species of ninespine stickleback (genus Pungitius) used in the study. The mtDNA
haplotypes of BIHM0100979 and BIHMO0100980 in P. tymensis were identical. Similarly, the haplotypes of BIHM0100981 and

BIHMO0100982 in P. sinensis were identical.

Species P, sinensis P, tymensis
No. BIHMO0100979  BIHMO0100980 BIHMO0100982  BIHMO0100981
Sex Male Female Male Female
Standard length (SL; mm) 47.42 51.30 55.46 55.73
Body color Black Yellowish brown Dark brown Dark brown
Counts

Number of dorsal spines 9 9 11 11
Number of lateral plates 35 33 6+6 3+6
Morphology of lateral plate Complete Complete Incomplete Incomplete
Measurements

Eye diameter (ED) 3.88 3.90 4.22 4.55
Dorsal spine length nearest to the dorsal fin (DSL) 3.33 3.46 2.95 2.94
ED/DSL (%) 85.8 88.7 69.9 64.6
Measurements (as % of SL)

Head length 27.8 24.6 24.7 252
Head width 12.9 10.9 13.9 143
Eye diameter 8.2 7.6 7.6 8.2
Snout length 6.9 5.9 5.9 5.7
Interorbital width 2.7 33 3.5 3.6
Dorsal-fin base length 54.0 57.4 62.4 64.9
Dorsal-fin base length without dorsal-spines 243 22.6 26.0 27.1
Anal-fin base length 239 22.4 23.1 26.6
Anal-fin base length without anal-spine 21.8 20.4 222 24.5
Pectoral-fin length 5.7 5.1 5.4 5.2
Caudal peduncle length 14.4 14.4 9.3 8.3
Caudal peduncle depth 2.2 1.9 3.0 2.9
First dorsal spine length 5.2 4.7 53 4.6
Dorsal-spine length nearest to the dorsal-fin 7.0 6.7 53 53
Pelvic-spine length 9.9 10.0 8.3 8.7
Anal-spine length 5.9 6.3 7.6 6.3
DDBJ accession number LC853221 LC853222 LC853224 LC853223
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Fig. 2. A neighbor joining (NJ) tree based on whole mtDNA cytochrome b gene sequences. Vermilion and green bolded tips are haplo-
types from the samples used this study, while the others are those reported in Takahashi et al. (2016). Bootstrap probabilities (BPs)
for major lineages in NJ tree are shown above the nodes. Different color symbols indicate the seven species of Pungitius and the
number of individuals. Locality codes and species abbreviations correspond to Takahashi et al. (2016).

i C1E 5N 7 2 A (BIHMO0100980, 0100979) &, #5 ik
B oAT, MIZEEOOKRET, MOBWHEGE 2SN E
<, BEHRFAY 33-35 KUTHD B BIRE X Tl L T\ 2
T & (Fig. 1B-H; Table 1) Ic & D + 2 J@PKAICHEE

Echn T, BEMPEAmNAAESE L, R
WCHERT S I IEokTL e OFBANCE TH S L EZD
Ns. LML, Hiy (2013) AURL IS iECRE RO RE
EDRED 58% U TNTY hI3T, 60% L EARIT

iz, WHED (20100 &, EHIDKCRICBOTERDE  BEOKE LW SIEEIE, ERIDKGRO b 2 FJE O]
95 b ITBPOKMZREL THD, TIAMATERE ICBOWTEHTREED ST
SN b I FREPOKI B R L7z 5, R AR THES NI FI I L I TFRKID eyt

IKRICB TR OIIRICE >TY I3 2T
BT EAT AT N TEBREEZIBNS. 5T,
ROV k2 IiF, BHAALIHNT &, BEDH

b KD/ NT 11 % A 7F, Takahashi et al. (2016) I WV T
WEINZ I IELAHOVTNONTT R A T L & F
KoTWk., £, EHUIOTY 2 I, HFICAER
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5 hIT@HRKEEL OBWEMNELZNTORXALTEEL
TWhk, cocklk, BAlcERTS Y I3 E b
X I @KL & ORI IR AR IR bR EEDFE T 5 T &

AT B, L L, TR ORE, SO
VIIonTaxA 7, R4 Rz ST L
B N IIBHEKEONTORZA TR L— R
R LTz (Fig. 2). FII@HRKENISTY FIT
D mtDNA OFFEMIRE X, ARIKRSPKIEIKRT
&4 U T3H D (Takahashi and Takata, 2000; Takahashi et al.,
2016), ROV b I FLFEMIC I F@BOKED 5
DORMRBEZZITVWE EEZDNS. T/lZL, HAlll
WKHERTZTY FIIDVET S eyt bTHONT O X AT
&, RENUKRICAERT kO DNTa %47 (Hl-

Ptyl 8K U HI-Pty2) Lo CTh-o7z (Fig.2). DT &
M5, EANOTY kI, Bt H» S0 hERL,

ZOEIMADHEL ZER T L EZ NS,

PlEozens, oy I3, InETH
BNTE VT NOERM DK & & 85 5 B Z R 2
Fi5, WESNTRREBRISZ— V2RI e, £
Pt PRAEEIC & AR T H 2 1FER) I ELm) TR,
[EH D mDNA DNT AR A T2 DLV R r R g Y
Lefua nikkonis Jordan and Fowler, 1903 O{#{AREEFHET S
T 5 (Ooyagi et al., 2018), AHUIT IZ Ik DR K A
MK ZIAS NS B 7201, FIERICHEEGHIRE S
AZ%. TOW, SREEHNELOFNNICONTE, T
VI IOHMICOVTHEZITIREND S, £, K
W, G I DWW THRET S T N TEEN o 2.
1z, #ﬁ%%?&%ﬁﬂbﬁ:’f/h?/f R7xfiEtiz ik >
T, KOFFZGRENED C &2 L7zu.

EHEAKICIE, BB THEAFREICH NEN .
F 7z, MRPRRIFKICIE, DNA 4% Fin - TIEHW .
MAT, WEEERAOR MR, fmH AIKICEEE
THEZTANTE. WX ORMICHTIZD, Ichthy fREEZEE
DARFE & K7 5 TN Ichthy 124 f 4 25 B 0O PR
L 1L HOEFHEICIE, ARICOWT, #RNHMDOZOHE
Wm0z, LB RICELS LR L BT 5.
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