Ichthy, Nat. Hist. Fish. Jpn.

ICHTHY

Natural History of Fishes of Japan

@I
1T 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

AMICEF B ATV FTDERRELBEDS VT ERDEEAHRAE
—AMICBRBHDA T FIEERIFICWELDH ? —

EEREE T EHH SO ARAEN - BRI - B R« IR © - IS IE

VEIR AR L B AR CRIRT )
yuk@cc.miyazaki-u.ac.jp (corresponding author)

PRUVY—F () Gl

PREEIEEANEEIEAN (NPO) K ELEEFMEASES (RiiRi)

YRrrERE (B (D

SRR RS (R

SRR BRI AR EDIZERE (i)

T ERRR ERBIR AR A A B YOk s (B )

Received 08 January 2024

19 January 2024

Accepted 19 January 2024

Published 20 January 2024

DOI 10.34583/ichthy.40.0_35

Revised

Yukio Iwatsuki, Fumiya Tanaka, Hiroto Matsumoto, Kanta Miyazaki, Shingo Seki,
Eiji Hosoi and Naomasa Kawashima. 2024. Probable native and introduced popula-
tions of white-spotted charr, Salvelinus leucomaenis, from Kyushu District by inten-
sive hearing survey and local samplings. Ichthy, Natural History of Fishes of Japan,
40:35-42.

Probable native and introduced populations of white-spotted

charr, Salvelinus leucomaenis, from Kyushu Island, Japan were
examined by intensive hearing survey, historical references and
self-reproducing habitat as well as many sampling locations of
whole Kyushu although charr of Kyushu has long been consid-
ered as no native populations, which Dr. M. Oshima had reported
in the first taxonomical and biological review of Japanese charr
in Japan in 1961. Charr is now confirmed by several rivers from
Stream A of Fukuoka Pref., several streams of the Ohno River
and Stream B of River B in Oita Pref., the Kuma River (a system
of branch, the Kawabe River) and the Midori River in Kuma-
moto Pref., the Gokase, Mimi, Hitotsuse, and Oyodo rivers in
Miyazaki Pref. Probable and reliable native populations of charr
by intensive hearing survey resulted in the Ohno River. The river
might have native populations of white-spotted charr because
such local people in the Ohno River had reliable testimony be-
fore 1945 (the Second World War) or before ca. 1970 (because
of possible charr aquaculture after 1970 in Japan), respectively
as well as an old and possibly available reference of charr name
[named as Iwana as Chinese characters in 1729-1735 (the Edo
Era, Japan)] and a reference of 1925’s book. Further detailed
genetic studies from the Japanese Archipelago is needed for such
probable population in order to prove whether or not the Kyushu
charr population is native. Urgent studies should be performed
for conservation of probable native Kyushu charr because such
habitats are vulnerable and isolated small populations.

A 7 F Salvelinus leucomaenis (Pallas, 1814) &, HA T
FAbiEE & ZHIRZRR S AMICERL, JuUN - PUENCE
PHLIEVEELSSEZONTE (KB, 1961 57,
1951, 1967, 1969, 1976 ; 5%, 1996). LML, JUN « PUEH
IIERDA T F B HT 2D TRENNET S VI E
BB S TWD (KB, 1962; (- /KEF, 1972; 7K,
1984 ; JE %, 1988 ; PR, 1991; Iwatsuki and Endo, 1994 ;
K« B, 1995 5 35K, 2010). KB (1961) (F kLoD
ZVIUNTIEA T FORMEIEEH LW, WETIEEARD
DOAREMENH 5 & L, 1962 4F (FHFI137 4F) ICPUETA T
FIMRES N EREASNRE L, ZOHEENFIHHH
Bl Nz (KRS, 1962). ik, SMliEh (2021 &
WENC BT 217 FOAEBRFUC DOV TERERE L FH LW
& T HREZIT, —HBIXHAS NI TH S H 108 7
FroKEE () HA T FDERZEHE L.

KE (1961) &, FEERIIZPUESDIVUNICIZA T FiiE
WokTe T e L, JUNDOPANDIEFZT THINTIE AT
FTOERDEZVE LT, LM LIUNDA T FITDNT
&, KB (1961) &FIHALah o7z, HRaTDOKIERHRIC
JUNBED AT F Otk (%, 1925) *°, {LEKRHRONE
B[, HEANTEPEYING (1729-1735) 1A T FZ Bk S 5 ik
DOFtHENH 2 T EHHIHL, JUNCET %147 OIERNE
KOV THBREIOREENHTE . 22T, FE5IENL
MDA TFOERRTICONTHE CHAFERIT> ks
R, AT OEREDPHEL o7z 1970 FELETREEEDH
¥R S SNz, MEZIARFEOMEREHIC, 1L
MANTA T FDEEEL TOZATEEEN S 21T, FREH
Bzliolze. BESNTAADI N> FU 7 DNA & |
su—Lb Otz RML, BHEOMIETHLMMIE N/
NTTRA T LD KO TNEA T F DI ET
Uiz, BHSSBIROREZD T, JUNCBIZ1 75D
WEDEREZEH L CHEL T LREEEEZ, T TRE
5.

MHLFE

IS UN DR TR E Uie. Th 5 0RO T T i
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B

Fig. 1. Charr from Kyushu, Japan. A: River A in Fukuoka Pref., 15 cm TL; B: Stream B in Oita Pref., 17 cm TL; C: Stream C of Ohno

River in Oita Pref., 18 cm TL; D: Stream D of Otani River, Ohno River system in Miyazaki Pref., 19 cm TL; E: Stream E of Otani
River, Ohno River system in Miyazaki Pref., 33 cm TL; F: Stream F of Gokae and Houri rivers in Miyazaki Pref., 27 cm TL; G:
Kawabe River in Kumamoto Pref., 23 cm TL; H: Midori River in Kumamoto Pref., 24 cm TL.

MO EF#ERNRE LT, ZNZENOM) Dl io
Mt ERZHROIC, A7 FOERRHHEDIS ZIVEL
To. BIZARMETIE, KT 1970 FEFHBLRTCA T )2
SN U TRV DRSS [1969 FFICE (LR, 1971 4
ICERIR T A T S EHEA ) U Tz s ailiE (2021) S,
R« MR ODEEZ B AICIER LT, BEEAS O
Nb 250, H5WVERFIC K200 H 5505,
NSICBEG 2 sk CHE AN S AATE 27572, &
Tz, ANFEITWIEERID WEB 1 F S & UMD AT
FICBES Bz L S IR LTz,

B COREREE, EROA TS THZHEEDOH
HICEDLT, MEAHRAELETATFPMERL TS
EWVSTHERMMEF S NTKIZ AT HEONSRE Lz, 5

i, NNEAR OO K Z G/KRIFICIHICIAT TRET %
K958z, BRERE TRAEITIE U THIHD 1RO
FERERFFT ] 2 HUS U7z,

AR T, FICA T FOLEREDIRE L TWBIKRIE,
ERREDLRE DB S BRI T2 TRiver A (W[JID 1 K
7zi% TStream A « Stream F (#8) ] & UL TERIL, 1IER&
wHFRE e (Table 1). £z, [HHREMEEORKAELEH
IS CTHES (Person A7 E) & L7z (Table 1). #5AY;
(Aquaculture station B, Aquaculture station C) & [AI£IC %4 Hi]
ZIRE T,

A THE S NI, DNA i O 7z D g g 7= YR
L, BHEIRZRZ, TOHTHRIRL . NREEOMMERA
2010 fFLAED B HIPRZA AT AEA (MUFS) & LT
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Lz, Bonicy 7V, HEEEMN S DNA il z217
U (Yamamoto et al., 2004, 2023), B{&fi#tiAd % & TF%
IR T 2 RMONRET 572HIFa Y FU 7D b
ru—Lb (Cyt-b) FKDENRIY (557 bp) DNTHX
A T2 Uz, PCRIERGHE 15 pl THT7EW, 1.5l
@D DNA 18k, 724 ~— 1.5 ul, GoTap Green Master Mix
(Promega, Madison) 7.5 pl & Nuclease-Free Water 3 ul 7 Fj
WCY =V Y ARTEINEL T (RATNA XD S
W7 7 A 7). 15N AR T — Z Clustal X %
AT, NTaxATzpELk. Aighon7TaxA
T DO HFME Yamamoto et al. (2004, 2023), Kikko et al. (2008,
2022), Yamaguchi et al. (2015), ¥ X TGk 1F » (2019,
2020) ICHEMLL 72, 7&ds, HIRACEERAOBEARIER S
KA EUIIEYENOBENED SN TED, AFTH
WICHHRAEASS, —fB B E NI T T DAL RERINIC
BETER - BHINS TETHS.

BBOREEREER

MO, FEEIE, KR, HiERs KTREAR
TOMEMRZ FIcEld. G, REEEERSENS
BOTFNOFREICBWTE A Y FOEREHRIZE DN
Moz,

ERE

ANlDAT7FDEBRREFH 1970 F LGS T F
WERLTWzEWIEEFIH5NT, FEETRA THINI
JIID A JIT(River A) TDHA T F DHERDIERE E iz (Table
2, Fig. 1A). BHHTOMBIC L D EREE R LD THED
», BEE om OYFAOMADHR SN, LML, &K
FINCENS AT FMERT 2 L WVWHEEFIFEFSENEh -
Felz8h, 2000 FELIRIC 72 > TR S Nz ATREMED @O,
A I IR IER IS N 55T TR A S IH S F i 2 oA
TEHHLATTIER.

A ] U
McGregor, 1925 D 53418 T &5 % 1 LIRS BRI SO 3,

L& O & Salvelinus leucomaenis imbrius Jordan and

ANDA T FEARISIE TF D K 5 T KT 1 D PR
BIRBLIIFED SN o7z (Fig. 1A). AJIITHREI N
A 7 F 3{E{kD (MUFS 50956-50958) D Cyt-b (D/\N7 1
ZA 7%, Hap-42 THoT-. TONTazxA7E, HH
AZHTHIEMCHRE SN ZNTak A T THcs (5
W, RFEERT— %), TOMWEHRD S IILERMEZ W T E R0,

EBIR

HE (1995) DRE HHEEOBIKEENHE TH 2 H
B (1995) &, = ¥ < A Oncorhynchus mykiss (Walbaum,
1792) O figii v T RN O A & 521 /N
AT FOAHEMEDH % V7 BHEM AT B AlHEEIC DL
TEKkUiz. EHEOHBIERKICHM LIz T 5, HEBK
D/INAERHMRD KNS, BAR)D 2 /MR D 3T 10-15
em {iRDA T F 5 L EAEZEEN > 70, HEKNZ
NS OERZEEREN DD TlEEN o7z, PEIN
TGN, BRI O 680-700 m K © BT, MK
HmORICHT%. Tz, MO ARG OHE) &
RICEM LIz T A, WARINCATFNMERT S L0 o7
AR CNETICEW T e EL, AT F RS
N7 7N [T OWERE ; TEMEICIE R 717N Phoxinus
oxycephalus jouyi (Jordan and Snyder, 1901)] & H#REWV L7720
TEHVWhEEbN. UL, HERIEEBIITEAY
FPENTEEZENCTED, ZTOEEICED EX#ICE
WU W, IEEIREHED Tl R <, ARG 2 L
LA LD EFOMIRS LD & Tho7zh, K

HMoRpEt TEahol. HE (1995) Dt
WS AT F O EHRIS .
K5R

KBFNKRDATFERBEHR KEF/IIKREKRSED
AFFEICHO% &5, AR _EFROA 7 F O g ko R
BEARB X UHIBEEZ L1205, KEFIKRTIZRE) D
B FESTRIERE RN D O, 2009 4 8 FICH X AR FE R
o7z T A, 2000 FEHIEZIC RO AT TR

Table 1. Individual and voluntary group releasers, all Aquaculture station A (Yamameno-sato in Miyazaki Pref.) seedlings in the Otani

River of Ohno River, Kyushu, Japan in 1975-1998.

Releasers Eggs Juveniles Adults Location Period
Person A in Kumamoto Pref. 500 eyed eggs — — Stream A and B 1975-1977
Person B in Miyazaki Pref. — 200 — Stream B 1985-1986
Person C in Miyazaki Pref. 1000 eyed eggs (5 times) — — — 1985-1989
Person D in Kumamoto Pref. — ;g?ngsl)ocatlons, — Stream A and B 1988-1990
Person E in Oita Pref. — 500 (2 locations) — Stream B 1993
Person E in Oita Pref. 6000 eyed eggs — — ts);r;?lm C, lower river 1993
Person E in Oita Pref. — — 60 (ca. 20 Stream C, lower river 1996
cm TL) basin .
Person E in Oita Pref. — 100 — ptream C, lower river—ggg
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Y, BT T TR SHOH | OFGEA T F OHEM
WA LT, 7 < d Oncorhynchus masou ishikawae Jordan
and McGregor, 1925 D4 LR WHIE FICHIR L7z & DR
M5 NT.

¥, BUERBE TE/5RW WEB Y1 5 ONHRTIE
HBH, KEF)IIKZRO ER LEFEEH T 1990 XD $ 1
MR Uz, RO EIREBIC S > 7z 1980 FARIC FESE
U= B G THBE I N TV DR KRITFTh, RSNz
HHRO ThHoTze ) EEDRH I N TV .

BIIDAT7FDEREHR B)IDBA (Stream B) J&34
TOME T HRAEICBNT, HREME TR S RIER O
DRS NI TA T F 2 LTz & OEMMNE SNz
DA T FHEAREE, KREFNPEDA T FDERIC TR > Th
SLBMEINZED, £zl RFEDHOR ] O&EbEiA T+ D
M Z R LIz TldianhensEmReEH o7z, Ll
REARIRO D BIF 2O EN S 1970 HLLHTO 1960 EEHIC
BATA U FEBICHERL Tz W HERMES N,
MR L TeAR NIZRECIUN TH D R d % 2 LIdTE K
Moz,

KABADAT7F0OFH BJIVKEBA (StreamB) &
KEF)IKRIE) D _L3REBOMIR (Stream C) TA U FH
R E NIz, WIE (Stream C) THEI NI 2 kDA
7 ) (MUFS 28536-28537) ONT XA T1E, TREHOD
B OFhEA T F S5 E NS Hap-42 TH > 7z (Table
2). LEEW-T, fESEEZAHRDLET, BEIFHKDA T
F RO ATREMED . B DA 7 F {4 DNA fihr
WUl o T2 T DDA ETH 5.

BIFE (—EPEEFRR - KGREZE)

BIFRTDATFEE SIS T D 1T F
FEBIAATZ O SRR H 7 T OMA KREKTHD,
Hr WK ROWIRNNEDICHEST 2 [REDHOHE] O
#FefaY; (Table 2 @O Aquaculture station A) [CFFBIATE N7z,
HEAARPFEDOMR, [OEDHOH | THEREEIN TV A
T OREEE, 1970 4E & 1971 FEDOFKIC, &R ERA T
JGA ENKR) Oz 7z 380R8E G 5000 K1) %,
RNOEHEE THAMAMERNSBALIEEDTHS
TEMHIALE (ERAKEEEHESNORMICIHED
). BUETIE, MAREKDA T FEIWHGIIFEEL TS, [
FHOH | THEEINA T FIEERIEANO NSNS
AN KD aRENT.

By BNTDACTFBGR By WIIARRTE, ERA
THEER LU TR 72, 1980 FERFIHIC TRED
DOH | DA T FEHESD S IERF H U EANEGE L, #
EENTWiE I U UERNSDIEENH 2 (Iwatsuki
and Endo, 1994). X7z, L7 l)IIOGRTHAHF/ITE
NGRS D O, IZIEFEFFHICA T g N T

Fo. BUETI, @TRELULO A7 #)1AR LifEo £ {
BICHRENTATFHFNVER LTS, 2TOA THER
BT TORWD, fir )l Eimh 51, 3EeT
DRTATFNEFAL T3 &V MEREEZ. 2000 45
AIEOREIC KD, A7) X O OPETRIE O HEL
ORI TREINIA T T ONT TR A T Ulzks
B, Hap-42 (n=11) & Hap-7 (n =2) DT hiz. chbd
EIREDOH | DOEA T FONTaZA T ERUTH->
7z.

KEINKRERBNNTOA TFHER  KiE) VKR DR
JIITCI& 1980 A DHEN 5 10 FFRHIC, HrZLEZTD
FRUMORTA T FDREEN TV LD, X LA
ADOGIEPH TN ORI ERE TRh#IC 7% > Tz & DIFHR
NdH5. HEHAREDHE, BRHEAN ML) 15
BT BT ENTE, 198LFEDHRIC [REFDHOR] DA
T F M 3 IS THEEHY 1000 B2 GR L7z & D T
L TH-olk.

BIFEHENOEIITOA 7R HIO Lifiisic
BTz % e R HETER TlE, 2000 FEWED S R E Nz A
T FNEGEL, 1k DY < X Oncorhynchus masou masou
(Brevoort, 1856) DA R Z BN K STk > T/z8, 2012
S X O EERDED SN T 5. B BRol E
D/INED | TRES NIz A T F DT a2 A T& Hap-42 (n
=3)Th-ot. Tht [REDHOH] DA TUFHiHEFE U
NI AT ThH% (Table2).

KEFIKRXRINDAL T FEEER (Fig. 1C-D) K
FIKRORBNTIEE E C AFABROFE, @WEIcATF
MR ENTzEWISGEE L, Wb AT FHERL T
=& B DREE M SNz,

R Z DD IERIEDN S L EICKANNTA T F D
BORE NI DI HFET, PHETRIE LIuiE Osdikz
Table 1 IR L7z, RWINCHERE NI AT FiE, HikEiR
AT [RESHOH | ICATfET 2 &Y (Aquaculture
station A) THEE NI FIRIIDCME TH D, Hil R0
MEEETRBINDA T FIMNEHICIE S T2 1980 FARICZ < D
NCHENTA T &, ZOHEDHRA T F 2ol L HEE
NG, URFOA TR, BRI, FEHRINSSHER DO
YA AREIDEEREINTED, 19754 (HH1 50 4£87)
M5 1998 FEETHO NI KD HEMAEN TN TV,

— /T, SHRERA & KA RO He(E A D XA
HAHBEORER, BEREODHZ2 KBNCHTZA4TFDER
TEHMG D NIz, R 20-30 EARICHEARIR ORI O ADRHT,
HHE (T ANT) EMEN TS TR A T R dE
I (Fig. 1C), ENEHB AT F DOFRIZDMNEN Tl
o —H, RENFIEO B IR Ly iRt davs ¢k, 177
FNT ] LV RRIEbNTE ST, FRIEAVF 2T
JoN (7 dAOHTOMEFR) DOFLICK S AENS ROz
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EIHYEALIERLTHE ANENoTh, 1TF0
BHZHEEZET7IEHLMTKEIL Tz, NHK O
BHARIT T /0 DA AN & UTHOEE nicitie
TRALEREZHEZIRD 51& (1992 3%, kI <o
HEAN 20 SELIBRIC KRR TA T F R 5 Tz &0 S EEE DR
bNTz. LR FRRICA T F 2L TV,

HIRIR, KR, BIRURERARICHIS ML KB
NIKZR BfRED EUEEOEDS Leinz 2 TR &
% (1925) Iid, Tt TERERHNCHT] IV T1Y
FOERICET LI FORLHENH S - [ARINTIE XA NF
O (v rT7Y, FIU ) BiRLG TEEILAREOM
LWHIFENE S5 TS ). ZDFED FTH L IEEREKIE,
KIERFACYIED F 4 TR O SR O KRR BRI LIy
D (BELLEHOTVATHD LEHDD) BHAZEN
5 (REHEZEKLE). REHBEREKOEOBIKO K
FHESEIRIC 1994 SEICHM LTz & T3, REHKO TS
&, HTTIEERETIREZE O DR LT 2 N EFHEE Wi
Mo TR, KRBIKRTERRPI O Z LTV E5 TH
. REHEERICENE, WARHLELOTE LA
130 FEife (1955 4F) ICHAMOERE h, KREFJIIKR
AFORANN B 3 i (Ra, ke, dbER) D&
MEO FMIlOXEREETE T ENZANMZ Tz, KRO
BICRO RO FHRMNCIKIEE O O T —)VAFIRICTE,
KMO—RZHEAZ 2 AT FNELSPINTZZESTHB. ZD
XTIV TATFRHINIZL Z>Th, REIDKHD
BICWEEBINTZE VS DTHS. HHFT20-40 FAXHT:E
T, X<ATFPPINTEDT ETHSEMND, BRI L
FHEROMTRICIEA T F OB ER L TEY, FEILTY
58 TANH-TZIZTTHS. UL, KEHEERKICK
AU YRR 40 ELLFTIC, AFRHOATM KD MO
DDAV CTHEDEREZ AR TD, JRES T T
TR TE Ao Tz, FESOMETE AT FHERT
THESBGMZERDT A LIETEEMo T2

Ko, HIEES THROMAD A K (2000 FF53) &,
1952 4 (BN 27 45) IS KRN D EFRERT 10 82D AT
FEEONZAEREL TV D, SRR T EET Ok
BEMEICA 510, MHRHLEEAED A (LD LTHISEWRED
RIRIROYREH (Stream C) TA VS 2R LIz &S DT,
PEEREZ T8 TA, RBICA U 2R TE 2.

AFIKZRXBNODA T FD8FH MEAHFHEICK
ZEMICEDE, HEHLEEAED A LD LTHICE W R IR
(Stream C) THAEZAA TR, EEIIAD AT F DR
FINT (Table 2). TNHOEALSHHEINIZNT T
& A 7% Hap-42 (Fig. 1D) & Hap-3 (Fig. 1IF) TH > 7. %
FHONTOZA TOMKEAR L AmE R, Y~ hAT
F Salvelinus leucomaenis japonicus Oshima, 1961 [T\ R
ZEHoTWe. E7z, FAOHITR (Stream A-B) THEEX

Nz AT F kDI NT 11 2 A 7% Hap-42 I fin 2 C, Hap-7
DR E N7z (Table 2). Stream D DA 7 F 1%, HEEDH
HEMEHDRBENZD/NEL, KHEDLZORZA L
Tz (Fig. 1E). Stream D Off{KIZ/NT 11 X A T Offtr
MUk S Tz,

Hap-42 1, T°EHDH | O&EWA TS EMHETN
TW5. —Jj, Hap3 1, [RXHOH] OEfEA T F
HIFMEENTHEST, INDATFHERD THEREN
fenNTaR A7 THs. Hap-3 &, KEIRKHIDOY~<
r T F & JEHRERHEILD T A X EBIZRMMNE TN
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