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Salvelinus leucomaenis with Atypical Color Patterns,
Collected in the Mogami and Nikko River Systems,
Yamagata Prefecture

Keizou Takeda, Satoshi Onodera and Katsuhiko Yoshiyasu
(Received July 5, 1977)

Specimens of char with atypical color patterns were collected in the Shiratama River,
tributary to the Nikko River, and in the Aizawa River, tributary to the Mogami River,
both located in Yamagata Prefecture, northern Honshu, Japan. These specimens exhibited
marked color variations, ranging from individuals with no light spots nor parr marks to
those having vermicular, arabesque or zigzag patterns. According to the shape and distri-
bution of the body markings, these specimens were classified into four types. Comparison
of electrophoresis of cyanmetho Hb, as well as that of morphometric characters, of these
atypical-pattern specimens with Salvelinus leucomaenis possessing ordinary color patterns
showed no difference between them. These atypical-pattern specimens are therefore con-
sidered to be color variants of S. leucomaenis, rather than hybrids between S. leucemaenis

and other salmonid species.

(The Freshwater Fish Preservation Association, 2-2-41, Dojima-kita-machi, Kita-ku, Osaka

530, Japan)

FEO1L, WBEDKE BIIKFRE D EIKFROERT
@D A v+ Salvelinus leucomaenis (Pallas) L L 4,
RGBS 7 B REFRCHMSEEY L1
Dy, HOENIESHBERLSA 7 FHESHFEE L. £
CTIRLDERDEELRT, Wik, ~ts/evDil
KKBBILZOCTRS, FHvEYL7F (R,
1975a) X ' “Muhan-iwana” (Yoshiyasu and
Humoto, 1972; ®&H, 1975b) t Dk, #HEta A2
1.
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BEBPT ABFRIC AV 2R 1971~ 1976 4F4z,
LR B At RS TN R S O f B AR O B o5
REFR, X ORE/BEITHAeD B @) ARSH#I D
LKMAENEFEROER & AR (Fig. 1) T, $#90icX bk
ELICLDTHS. FHEMDIDOINOIZIR & LT
DD THBD.

B ENKFROFR EFRRIE, WL Bt =y
AR (B 653m) iz & LRI (RN @
FMT 2070 GO R NERTHS (Fig. 1B). %

FuLiikedy Skm T, kLo 250m (55 6%
E 3~Tm OEAKARTEREL T B FIULREN
2.5km T, AHAL DB IE 200m EifoEE 160 m
fHRCiE7EzE 2~4m O AP L, BT o
Tw5,

BN AR B ENRFREOATFGE WL # o F 5 11
(B 887m) i, AR (BATY 1o 2km £odt
CHHEE B00m iz ol fiixFEL, wFhd 2km
FEERTLTHEIERLAEIN & 22N O NER
Td 5 (Fig. 1B). St moEEiLf 280m TH 5.
BEINEMPING, FELRipRo=Y il X vic
HHKHTRTHR TS,

AT/ AOECOERXE 7 « <ABEHTIE, ~x7
m £V (Hb) DpkEE % FEOMBFEBRICH V5 Z L1k
ENTHBHEIRTB (LN, 1975).

1976 4£ 6 1 12 RizB EIIKRCHEL-ELAD S
B, BFEHMSUNAEERDO X 57 4 types iThlF, &
type OEEAMBEBCH Lic 1 ik L ¥@EH8o 2
fitk, &t 6 Rx|EXT v 7 vy A BEKKEIEC X 5
Hb Aot Lz, FRMEEOKE, HRERIIK

_ 58 —



B - PR .

HRK R,

H EIK R ORI A 7 F

Aizawa River

//Mt. Mitumori
-— -7 \‘(653 m)

B 0 1 2k
L

A
= = Mt. Benkei

yaN (887 m)
m (767 m)

Fig. 1.
Honshu, Japan, and (B) upper drainage systems of these two rivers and localities
mentioned in the text. Dotted circles indicate the area where atypical- and ordinary-
pattern char occur together.

D h THB. Type 1:222mm, jiiR; Type II: 183
mm, 7iiR; Type Il : 143 mm, $R; Type 1V : 190
mm, FR; ERHE A v 7 (D) : 230 mm, FER; ¥%d
BERIA 7o (i) : 167 mm, FR. BB & 1AL &
0.5~1ml <, AFRCOEE b EERS ERIRL 2. &kt
DOt (Cyanmetho Hb B DREE), Fv 7o
DB, KBV HER LOREERIEZ O Yamanaka
et al. (1965) 755 04Z Yoshiyasu and Humoto (1972)
ZREo 7.
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iz 10 [Eo A CHERBS O 22 B, F@ovf v
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BIXESENEHHB AV THo7z. TLTOTHhD
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i,

BEELII N ET, COBREFRT Y=
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FEREMER L2 2 Sixroe.

BEVIIKFE HIRTE 1974~1976 £ hFC 7 [@3
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Map showing (A) the locations of the Mogami and Nikko Rivers in northern
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TESE (&8 170 ~254.5mm; 92, 53) & 1976
HFO6HS5SH, 2ACTRNTRELL S B (&K 165~
307mm; 93, 32), 510 B (Fig. 2) & ik
Y (Table 1) # &% &¥E@DA v FITHERT 5.

LaL, WTFho@Hc bREOHH, —<—7,
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R R A RS, TOGARIE, BRic 2 bERE
kD4 o0 types i KBIL 7 (Fig. 2, Types [~1V).
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Table 1.
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deviation (bottom line).

Counts and measurements of S. leucomaenis from the Mogami and Nikko River
Data listed are range (top line) and in parentheses mean =1 standard

Char with atypical color patterns

Ordinary char

Character

Ai-sawa
5 specimens

Ara-sawa
5 specimens

ShiratamaR.

5 specimens

Ai-sawa
5 specimens

Ara-sawa
5 specimens

ShiratamaR.

5 specimens

Total length (mm)
Standard length (mm)

Percentages of standard
length
Body depth
Head length
Snout length
Diameter of eye
Upper jaw length
Dorsal fin rays
Anal fin rays
Pored scales on lateral

line

Scales above lateral
line

Gill-rakers

Pyloric caeca

Sex

170~254.5
150~225

20.4~24.0
(22.3+1.2)

23.3~27.0

11~13
(12.0+0.6)

9, 10
(9.2+40.4)

119~126
(122.0+2.3)

220~230
(225.8+3.5)

15, 16
(15.4+0.5)

22~28
(23.6+2.3)

22+ 33

165~307
143~272

21.0~23.0
(21.6+0.8)

23.8~28.9
(25.8+1.8

H 2
Sw —vo

( 3)

\IA -I-\O\
WY W

5.
7.
4.4~
4.7+

( 3)

11.9~16.6
(14.1+£1.7)

11, 12
(11.6+0.5)

8~10
(9.2+0.75)

121~128
(125.4+2.7)

220~230
(226.2+3.5)

14~17
(15.6+1.0)

21~27
(24.8+2.6)

23432

178~210
155~1%0

18.3~20.6
(19.5+0.9)

22.9~26.6
(24.7+1.5)

12.1~13.7
(13.0+0.7)

12, 13
(12.2+0.4)

9
(9.0+0)

119~129
(122.0+4.0)

228~230
(229.2+1.6)

16, 17
(16.2+0.4)

28~30
(29.0+0.6)

22+ 33

190~242
167~215

20.5~22.8
(21.440.8)

23.3~28.1
(25.0+1.6)

5.6~
+

-lk.b [
OU\ O\l

\IN U\
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+

( 3)

12.2~15.7
(13.9+1.3)

12, 13
(12.240.4)

9, 10
(9.4+0.5)

125~134
(127.8+3.2)

203~248
(224.0+16.4)

15
(15.0+0)

21~31
(27.0+4.1)

Q2+ 33

146 ~245
130~217

20.7~23.2
(22.3+0.9)

23.8~27.2
(24.9+1.2)

5.4

X
2

7.7
(7.1+0.9)
1~5.5
420.1)
13.1~14.9
(14.2+0.8)

12, 13
(12.4+0.5)

9, 10
(9.2%0. 5)

124~126
(125.6+0.8)

221~230
(226.4+4.6)

15, 16
(15.4+0.5)

22~30
(27.2+3.0)

22+33

—
W

179~260
156.5~230

20.3~23.1
(21.5+1.2)

24.4~28.3
(26.5+1.3)

6.5~7.8
(7.0+0.4)

4.2~5.1
(4.5+0.3)

13.1~17.8
(15.3+1.6)

12
(12.0+0)

8, 9
(8.840.4)

118~126
(122.8+2.7)

219~225
(222.0+2)

14~16
(15.2+0.75)

24~32
(27.2+2.8)

Q1+ 384
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HOTCRE (LD R B CHL s bR B
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Type IV: B D7\ 3 D,

24 TWB A,

Flin bl LzobLTH £ TH
MR EDBEEDBH D b D, (hol(n, fED
Type 1 2155, HEEUIARUIME TR, FOHMEKL
MEHEZ X D EEOERIITZEAE 2 bR ho

kDKt D ik 3
FC L B ERED BRI,

ok, NEiE
EOM LA T, RBifo L, Tz

“airs £

BT
hbizvth

—g—

b be LB A TH 5.
Types [, I, I i 50 R HBAIERIE, Tk, A

R, M EEELF Loy,

ICAREEW T, L OMRIRE L bR,
FELL ENIKFRTHE 59 BOBHIBURA 25

¥l

ZBHE, Type 1:

B B o 20%) ;

it 24 B (9 41%); Type I:
10 B (#) 17%); Type IV:
B (#122%) Th 1.

HiZ
B, i

Q 5, 84, Ry

—R RS, e D

Z R b Eiijaeo Type BT KL FDHE%

3, it 2 B (&%
Type II: 212, 38, A1 3,
Q 4, 34, "W 2,
? 6, 85 AW 2 it 13
E70, LA EDORERBIRURA & &
BEIR-EBEOM v+ IS8R TIT, 62 &,
) 33 BETh 1.
B 17k R O BB A K

3 63

1974 ~ 1976 4EiZfRHE X

h-BEINNBRHOLER (BER) O3RLARD 2R,
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Type |

Type Il

Type Il

Type IV

Ordinary
char

Fig. 2. Char with atypical and ordinary color patterns. Type I, with an extensive vermiculated
pattern, locally called kamekura-iwana, collected in Ara-sawa, on Jun. 12, 1976, female,
254mm TL; Type II, with an intermediate pattern between the Types I and III, collected
in Ara-sawa, on Jun. 12, 1976, male, 208 mm TL; Type III, with vestigial vermiculations,
collected in Ai-sawa, on Jun. 12, 1976, male, 215 mm TL; Type IV, without body mark-
ings, collected in Ai-sawa, on Jun. 12, 1976, female, 176 mm TL; Ordinary char, collected
in the Shiratama River, on Aug. 1976, male, 205 mm TL. For collecting localities, see Fig. 1.
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SR (£E 178~210mm; 94, 31) DYEEBRBLHLEA
DIYEE L BIFEME (Table 1) x5 &, FKEJNKFROE
AREDERIRDH A, 3R Typel 12, fbn 22
kDD Type II L Type NI Zgh L, MEIRIO
DT Type IV ix7ch o1,

7edks Type I @ 03B (LIPREEEHELY) TH 2 7
FA7FEFEIR TS (DNFF, 1976).
FKROETEDA 7+ LK EE &L)IKRE
BENKRTEHLEBEDA Y7 > DAL L LICKE
(1961) iz X 5=y =2 % 4 v >+ Salvelinus pluvius
(Hilgendorf), fifift « thkf (162) o> D BiczkX4 5.
ZDEBDOA 7 F LHEKRDEEHHL A 7 F DEAD
ELWTEE (Table 1) #23 &, SO TT
MELTZEA LRI TE R, EDME, Ko mHE,
METISRE, MAFIERE, BHEFT R/ CEREDHL, ¥
HE LS OER LHE OB EBORIIE M FHT,
BB PEREILMA TR <, R 4 v B o
LT,

ANEBSOECOTF T ILETRBNIG
Hb o pEhig# Fig. 3 (<R3, & type kLo %@
DAY FLDENTIL, KEBBICEELRE N EDbRI

( Cathode ) —twe

RN R AR AR AR AR A RN AR AR TR N A AR ARR AR AR RO RO AR AR

Type 1.

Type 1II.

Type II.

Type 1IV.

Ordinary
char (i).

Ordinary
char (i{)

i i ~ :

Fig. 3. Electrophoretic patterns of HiCN (cyanmetho Hb) of atypical- and ordinary-pattern
char caught in the Mogami River System on Jun. 12, 1976. Type I, female, 254 mm TL;
Type 1I, male, 208 mm TL; Type 11, female, 165mm TL; Type 1V, male, 210 mm TL;
Ordinary char (i), male, 2600 mm TL; Ordinary char (ii), female, 190 mm TL.

»tc. Zhbik Yoshiyasu and Humoto (1972) iz Xk
54 75 Salvelinus leucomaenis © Hb DOPXEHE L b
—HLTW\%.

Z =3

A 7 +J@ Salvelinus ¥ -4 )& Oncorhynchus OKR
MfE L Bk 5 A (EM, 1963; Suzuki and Kato,
1966; Honma, 1974; jniE, 1977), #LTA v+ @%
BELiy rBOATHEF NREIh T3 (BR,
1936; Inaba, 1953; Suzuki and Fukuda, 1971, 1972,
1973), Zh bt t—<=— 7 Off, HBREEREDOS
B OB R b D, SEOHKIERIEEFL R
LR, —=— 7 BIVMEL OFHEHTBEL
ExbhbEHreE<dRE, LrbdLBHoREME
ErBRATHC L hAE U E3ELH . i Type
IV o5&, Aot aofEfilo Gl SEEn 1 75L&
EEAEENLLDT, 7AE s OFREREIE VL ER
b,

it - TAEERE L7z Types 1 11, T, IV OB
A7 FiL, ROFHIER (Table 1), ~z /e vD&E
KkEE (Fig. 3) e & LFEDA 7 F Liz LA LB
oD T, A4 75 Salvelinus leucomaenis } [6 U &

Origin — ( Anode )
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Table 2.
iwana”.

A KR O BREERL A 7 5

Differences in form between char with atypical color patterns and “nagaremon-

Char with atypical color patterns

Nagaremon-iwana

Vermiculate patterns

Light to dark, vermiculate patterns from Dark vermiculate patterns widely

back to body side, or without such patterns distributed over body

Light spots Absent Distributed over back

Ventral colored spots Absent Present or absent

Parr marks Absent Absent
Exbhb. Bl i

+#H L E 47+ (Nagaremon-iwana) & DLt %
BN I & Zmillas & RE (1975a) psb i
FHLvEVATFE Typel Lix, & HICREMABO -~
< — 727K, KICEEGORBERE bR, Fio~
7 e € v OBKKEENA 7 EEN (FL - R
M, 1975), 7D THEWCHITH S,

LaL, SEOBRIHA v FEFvEy A7k
DRNIC X, Table 2 [Z/RL7-X 5 7% < OHEN DD
5. Tishb, REOBLNE L OFOHAE, Types L, 11,
UL, IV o Eoffiffic b abhis. LhdICrH
VEVAT7FTE, FRICREDHANED BRI, A
B OO E L oL DONEBLN D, FIERIR DI
wesmmE, Type I ConTidd TR Loy, -
#HrE v A7 FTRRESRRE AN RIzAbR, £D
BEEERE IO 7 FD -7 — 27 LIZFELV. £
LT oftkiy Type L IClR—CHEIC R < 186
T, LR,

IeREELOME T, I, REIIKRTHAV
VAT FDOL SIS, HRINIcZ Ehdel,
Fror A vE VAT FOL BRI TAEIRE LIk
BA 70X 5 iclifEEEBREIR TV,

Muhan-iwana (LN\>4 7 F) EOkE FEEWIC
BB O IT, R (1969) p#d Licik @t
HE—=— Dl A 7 F, Tii>H Yoshiyasu and
Humoto (1972) \c X B4~V A 7 F %, HlEDA 7 F
TR LN AHR & R, B0 R E D b (&
fihicabhnic s, 4Eo Types 11, HI 2 X < FELUS
%. LaLaks)lcix Types I, IV o hic kL
ERE IR oL. B, ENEELT~' I r e
v DBZ KB G EIT R\ TC, SRR KRR A b2 A
7+ D% type & Yoshiyasu and Humoto (1972), (i
[H (1975b) 1= X B & ~v AU F EDORICHRE LIcE
BRH I /eh o 7o.

FHENTHR & W ECRKARE R EARN TSR
HE, BREEPEEX RO AMKFEFRREFEZ
SEEOAFE WG E LR L BT 2. i litiE
L EARET BT X o fo TSI H AT AE T D fKHE
WICIED % DI 2T 5.
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