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Abstract Distribution pattern and introgression of two groups of Odontobutis
obscura, West Seto and Hikimi Groups, around the Takatsu River were surveyed
utilizing six diagnostic allozyme markers. West Seto Group fish were distributed to
the middle to lower reaches of the Takatsu River and the upper reaches of the Abu
River, while Hikimi Group fish occurred in the upper reaches of the Takatsu River,
the Tama River and the Masuda River. West Seto Group population must have in-
vaded the Takatsu River from the Abu River through presumed tributary ex-
changes between the upper reaches of the Abu River and the Tsuwano River, a
tributary of the Takatsu River. Slight accidental introgressions were recognized in
two localities from Hikimi to West Seto Group populations. However, these two
groups were distributed parapatrically and well isolated each other in the Takatsu
River basin.
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EH A, BENARTAKRI0# S (Fig. 1B O

Table 1 DF O EES3-H LI, 4- LB,
s—fEA£ I, 6-t24l, 7- &N, 8-,
9-FRIEI, 10—FAEFN., 11-F&II, 12-BR

um B NS IE B NAKR 3 #s (13- F 41,
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& A (Fig. 1).
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Sakai et al. (1996, 1998) DERE IZHEVy, 7)o —
V) CEERRKEBESE (EC 1.1.1.8; G3PDH*), 7L
- A1) YERBIKFEEERE (EC 5.3.1.9; GPI-1*), A
Vo T UK EBE (EC 1.1.1.42; IDHP-1*.
IDHP-2*), ') ¥ TEE K FEBEFE (EC 1.1.1.37;
MDH-1%*), A—=NN—FFH% L FF4 ALy -+
(EC 1.15.1.1; SOD*) O 5 3% 6 & {5 T FE % f#AT 2
Bz,

fmR &EER
PNY - EERRA

FAEL7-I6EFIL, WX BETOMBKIZED
&, WE@EE V-7 (1-MR)IEH, HEaFEs4
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MER), ERI7V—7 Q-HANI, 16-iHII%E
HBLU0HEEE NS5 15FToOFRINLEKE
XRERNOZRER), BLUOTEEE 7V —7D
BIZETFHERICICR V- TOBEZEF2ETHE
b o7z 28M -HLENB XU7-ZRINER) 2
SV S 47z (Table 1), AR/ 8% — > & LBRIRYITIR
72912, IDHP-2* OB TFHEEZM T F 7
(2 L CFig. LIZ7R L 72,
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JHHEE L TW5 (Sakai et al., 1998). T bbb,
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DETFTHA.
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Fig. 1. Map showing the Takatsu River and its vicinity where Odontobutis obscura specimens were
collected: Abu (1), Tama (2), Shirakami (3), Kamikurotani (4), Sasayama (5), Atomasu (6), Futamata
(7), Soetani (8), Hodokare (9), Tsuwano (10), Fukukawa (11), Takajiri (12), Ishitani (13), Noto (14),
Hikimi (15), and Masuda (16) Rivers. White and black circles indicate allelic frequencies of */DHP-
2, *100 (specific for West Seto Group) and *714 (specific for Hikimi Group), respectively. Dotted cir-
cle indicates the site where presumed tributary exchange had occurred.



Table 1. Allelic frequencies at six loci differentiated between West Seto and Hikimi Groups of Odontobutis obscura
in16 populations from the Takatsu River and its vicinity
. AbuR. TamaR. Basin of Takatsu R. Basin of Hikimi R. Masuda R.
Population
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Sample size 15 9 14 16 12 5 14 10 6 13 3 5 10 16 16 1
G3PDH*

*100 1.000 964 1.000 1.000 1.000 1.000 1.000 1.000 1.000

*76 1.000 .036 1.000  1.000 1.000  1.000  1.000 1.000
GPI-1*

*105 1.000 .071 1.000  1.000 1.000  1.000 1.000 1.000

*100 1.000 750 .656 .875  1.000 .500 700 1.000 .654

*92 .179 344 125 .500 .300 346
IDHP-1*

*109 1.000 .071 071 1.000  1.000 1.000  1.000  1.000 1.000

*100 1.000 929  1.000  1.000  1.000 929  1.000 1.000 1.000
IDHP-2*

*114 1.000 .107 .071 1.000  1.000 1.000  1.000  1.000 1.000

*100 1.000 .893  1.000  1.000  1.000 929 1.000 1.000  1.000
MDH-1*

*116 333 .107 125 208 .100 393 .350 .333 154

*100 .667 .786 875 792 .900 571 .650 .667 .846

*80 1.000 107 .036 1.000  1.000 1.000  1.000 1.000 1.000
SOD*

*124 1.000 071 1.000  1.000 1.000  1.000  1.000 1.000

*100 1.000 929  1.000 1.000 1.000 1.000 1.000 1.000 1.000
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TN — TR N BET % 3.6-10.7% A L
TV 72 (Table 1). F4iE, AEIIZHBWTIZ4HE
KCE—EET2, 3, HDVIESBIZEFREIZ, 2R
NZBWTESBERTENEN B TEIL, TR
TN — T OB IEFEANTOEAKE LTHREA
LTWwW/zZ LIiZX % (Table 2).

HEMND K> aTid, R—EEIEHROIER 7
V= THEFEANTOEEHRE L TR T/
O, TAREDEGTFHRALLIDbDEEZ LN
5. REOEREEMELIKE L TEETHE (Table
) 2oRtET 5L, HEEERTESANT OHEAR
L BREEIE, A LN O 1E DR (Table 2) T
0.5%. 2% C0.3%, 3% T2.5%, 4 FT3IX107 %% & &
bOTRY, —F, ER7V—TLHEES 7L —
TORY AP L, FOE—RDVTEEST 7
NW—=TDFyatRILREELI-ERETSE, 6
BIZFED ) HFYIBIZTFESANT DFEAERIC
HhHEHFEIN, ZOLRUOHENTOR S
(F¥3.25) LIFEBIEVETHAS., Thbb, H
EINTix, SORBALLERZ )V — 7TOBEHIR
ML, 2O MEMEBH S N TEEE DTS
WwWeEzbhbs, RNy aigEo s/t
RN —TOEEFIE, FREFRIOMEEIZ—D
FTORBEINTEBY, £20L) LI TE L
oz,

F2E LB KAOTEES B L OPLE 7L —
TITRTOERIZBNT, EVOERARICMmD 7
V—TIZEST A Ny anys—Efd HEES, o
V=T IEE—KRATUETZ S L Twie, &
LI, TR 7 V—78EFHD 9 6, 2EFOAD

Table 2. Heterozygotic loci of alleles differentiated
between West Seto and Hikimi Groups of
Odontobutis obscura in nine individuals
from the Shirakami and Futamata Rivers,
tributaries of the Takatsu River

Shirakami .
Individual River Futamata River
number

1 2 3 4 1 23 435
G3PDH* +
GPI-1* + +
IDHP-1* + o+ + +
IDHP-2* 4+ o+ 4+
MDH-1* + + + +
SOD* + +

KRSV —7TOBEF 2T LIZELTBD, L
POR AV OVERIEDBIETHRAILLE LV Z
cix, M7V —THORRAESHEIZ LRI -
TWhEWIZERRIEBELTWS, Ny aldEFEED
B, AR CEBLIICVWAELFEbN TV
(EE - HE, 1964; AL, 1973). §5&, M5
HOAIFER REERIEDSTFEE L T BRI
Z, BALZDOT 2B ET 28 ERENI LD
EMD PRI TLE) 2L EZOND. £
DEHIILT, BENEER I V—TDF a3,
T 7V —7O RNy anBAE, XhEtsrI L
Rl MEEEFR-TELIOLHENEINS.

B =
BAIRIEI T\ 7 220 B I T
AT ORAN—, WHEZ, SHEAHOERE

&, LR, KERFREEOEEERRE, HAF
S, HIAS, WEIE, FEESR, LIEF,
B FOFRIZBILHE L ETS.
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