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Relative Abundances, Body Sizes, Matures, Stomach Contents, and
Strains of White-spotted char (Salvelinus leucomaenis) including
non-native at the Upper course of Aki River, Tokyo, in October 2016

Tomohiro TAKASE*, Masako SAWAZAKI and Takeharu ANZAI

Abstract: In October 2016, field surveys were conducted at the upper course of Aki River. Four species including

white-spotted char (Salvelinus leucomaenis) were collected. White-spotted char accounted for 50% of the total catch

weight. The range of total length was 78 to 352 mm. The sex ratio was estimated to be approximately 1: 1 and total

length at 100% maturity rate, 200 mm. The mean of GSI was 45 in females and 9.7 in males. The stomach contents

were mainly larvae of Trichoptera. Four haplotypes were detected by an analysis of the mtDNA cytochrome b region,

one of which was the haplotype confirmed in the water system which is not connected to Aki River water system. It is

considered that white-spotted char including a non-native strain has established at the upper course of Aki River.

Key Words: Salvelinus leucomaenis; population; Strains; Aki River

* Corresponding author: Oshima Branch, Tokyo Metropolitan Islands Area Research and Development Center for

Agriculture, Forestry and Fisheries. 18 Habuminato, Oshima-machi, Tokyo, 100-0212, Japan.

Tomohiro_Takase@member.metro.tokyo.jp

4 B A 7 F Salvelinus leucomaenis (&, H A
FErIR DR O R WK ORI T &, T
G LTHHEEINS (B 1979) HTHRK R Bk
Y2 & % 1971455 1984 4E F T 14 4R o FHARIC
I, oA BIUIS EEIKR T o HIEIL
KFFEN, ERNZBRE SN, KO TdH %I
FAE L RGTHR K RE 3B 1986) o

L2 L7%A%5, 2016 4EWE R, G oo Bk i 34 175 W)
HEIE, A 7 FOHBERGLHFE LN TV (R
KEME) e F72, 4T FOREIBIEL 7z Web H 1 b
bR END, TNHDEHRNS, BN A T F A
HEELTWREEZDLONENTH LA, TOHEEN
—H % b O, EELTWEONE, FMIAHT
Hbo i, TOMITFARIIHGR L7z ADN 5 & DT
MLHFEOLNTVDE (KABE) . ABINEBRATS
% M REPEDS R

BNz, WY 7 Fo ¥ = 2 Oncorhynchus masou
AR & U CTHERT 2 (RLUH K #E By 1979,
1986, 1989)c ¥ A IXFKJINNC B\ T i SEME X G fii
THY, #EEFEMELTHHEINTWS, FIF, X
JIE ST LA S & 2 B IR A O HUHL A 25T b 1,
2015 4ELZIZFEHROY 131,500 Kr, HE £ 50,000 B, Bf
80,000 AL S LTV (HUTHRPE 57 18 )7 B AR K
FEERK BE R 2017) o

BINCA T FHERLTwEEThIE, Y A%
BANOEPEEINL, HlzE, 1 7FET< X
DARTE D DS 20% A O P A I IEHIZY < AT
RUBS BB TEMN L 25705 HREOZED 20% U 1
O¥fy, Y ARLTLHEMICENL v (Nakano
1995), F 7z, YW RHAETIXBMRHENSIRT 5 2
LB SN T D (B2, Ik 1977, FH 1980
flE ¢ 1982, K 1982, Koizumi et al. 2005, |a] H &

1 HEHRE L X BWKERES Y Y ¥ —KREFET T 100-0212 FEHRAKEIT 70 18

2 WRHRZ S At v 8 —

T 198-0105

WRUHR VY % BE TR WL 2 BENT /1N 720



2015), RO TIE, fERERL TRV
D N L7 7 < T 0. masou ishikawae O Ui 2%,
BRI SR L, 1EREA 7 0BG B
EHZTOLUREERD L EHmELTS (NS
2015)

T BROWHKEITIE 7 4 =V FOANETH
%o BARED 75 v 2 73 Z Micropterus spp. Tl, %
OHY R, Fe B VR T R EIREA L
WaAArM UL (GE - 0 2004), BKINCBWT, 4
T FFEERESRAREICE TR TE LT, ABNLE
ADEEDND A T FO#ERERD, 7T v 7N
Rk & 7 LAV E A S D T REE IR R

BAMOZE L, BABROEAKROD VL X
EBHE TIE R ve B2 2BBISES L, EAREZ B
SELBIEESHEE L 2D (B4 2007). FKIINCE
J54 7 FOERBIRREZITRT 5 2 L1id, 5B,
KA 5 L CHELRNERE 25,

ZZT, WEERTIE, 2016 4ERF N, ZEENIIKSRD
ERA T FOREINE S b 10 H CRETHBAKRE KB
5 1981) 1, BRI LHEESCA 7 F OREREZ T > 72
ZORRE, AT F B HEEREL, ToABRRIC
BIL T, AR, BIRFN, 55 FREFIHRDS,
WS ODDOEREEDL Z LN TELOTHET %,

e LUFHE

A=

BT EE & 37.6 km O — %300 )11 T B2 D i
OHTHIRKTH 5, 2016 £ 10 H 12 HIZ, BNk
EWAMAEHFATOL &, Ei#fo 2 #ik (Fig. 1)

THAZT o7, AN OKEZNEL, EE%E
E B [HEEH 0% Web HiXI | (hitp://saigai.
gsi.go.jp/2012demwork/checkheight/index.html) 2 & 1572
17 & 8CREORE - AIFE

EB 14085 Y 3 v 7 — (Smith-Root 413 = L
7 hu 74 v ¥y —LR20BH : B350V, H
JEWEF 30 Hz) ZHWCTELZ L 2255 Rl
o THRATL, HBIORAER 3 A 70/ (IF 35 cm,
E&25cm, BATE 28 cm, #H 5mm, DK ZX 1.3 m)
THEZFH L Cwol, £Hie b, BRIHEREIH
12 45 53 & T 72,

PRI L 722 B I CHRET 2 & & b2, 21
fko&g, FEZNELL. 17120 TiR, &T
FEBRZEICRBRD, TOMATHIZ O W TIZER 2T
L7z
17 FORFRR - EREY

FbRolA 7o EZRIOL T, AMs LT
B2 L7z,

HFERIZDOWT, ZOFMB O, M HHIATIC
BRI 720 WD B ITHE &K S 7z ERIZ DWW T,
AR R R R (VR iR X 1,000) %K
B7z0 HPARTOMKIIOVTIE, HBikT 25 T%R
FLFHIFAT 2 B\ Tl L 72 DNA 2 W 'C, Kinami
and Matsuyama (2022) (ZfE\vy, 7 BHACEH O M e e
H#{xF sdY (Yano et al. 2012a, 2012b) @ 4 & % PCR
WX DHERRL, BARMMEREZ 5 L 72,

HiZowT, AL TEENE) MR L, &H
TEROEAEEEIG (2EE) 2RO, ZHETRVY
&, ZTONEWZAIRTHR L 72,

popsact

Nippaa Riv. ~-Otaba Riv.

-
Smmmwﬂﬁ
a

i
Mine ]?(iv.

22.5 30 km

|
%)
ks

Fig. 1 Map of the Tama River system showing five tributaries (Otaba Riv., Nippara Riv., Mine riv., and Aki Riv.). Solid circles indicated

survey points at Aki River.
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Table 1 Number of individuals and abundances of fishes captured in Aki River

) . St.1 St. 2 Total
Family Species
(Inds.) (2) (Inds.) (2) (Inds.) (2)

Salmonidae Salvelinus leucomaenis 7(11)  1,250.2 (43) 18 (23) 1,614.7(57) 25(17)  2,864.9 (50)

Oncorhynchus masou 31(46) 1,103.8 (38) 46 (59) 997.4 (36) 77 (53) 2,101.2(37)
Cyprinidae Phoxinus oxycephalus jouyi 12 (18) 177.7 (6) 14 (18) 204.5 (7) 26 (18) 382.2(7)
Cottidae Cottus pollux 17 (25) 395.6 (13) 17 (12) 395.6 (7)

Total 67 (100) 2,927.3 (100) 78 (100) 2,816.6 (100) 145 (100) 5,743.9 (100)

Figures in parentheses indicate percentages.

Table 2 Descriptive statistics and BW-TL relationship for 4 fish species captured in Aki River (N: sample size; TL: total length (mm); min:
minimum; max: maximum; BW: body weight (g); S. D. : standard deviation)

) . TL, mean £ S.D. BW, mean * S.D. BW=a*TL"P equation
Family Species - -
(TLmin- TLmax)  (BWmin- BWmax) a b

Salmonidae Salvelinus leucomaenis 25 193 + 86 114.6 + 135.0 1.09E-05 ** 2982 ***
(78 - 352) (4.7 - 448.6)

Oncorhynchus masou 7 126 = 34 27.3 = 28.6 1.49E-06 ** 3.398 ***
(81-215) (5.4 - 124.0)

Cyprinidae  Phoxinus oxycephalus jouyi 26 113 £ 22 147 £ 6.7 6.79E-06 3.066 ***
(48 - 146) (1.4-30.4)

Cottidae Cottus pollux 17 112 = 24 23.3 £ 147 3.84E-06 3.278 ***
(50 - 150) (1.4-50.4)

Significant codes: <0.001***, <0.01**, <0.05*



Fig. 2 Photographs of 4 fish species captured in Aki River. a,
Salvelinus leucomaenis; b, Oncorhynchus masou; ¢
Phoxinus oxycephalus jouyi; d, Cottus pollux.
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Fig. 4 Histograms of total length in 4 species captured in Aki Fig. 5 Photograph of gonads. The white spotted-char (Salvenius
River. a, Salvelinus leucomaenis; b, Oncorhynchus masou; leucomaenis) on the photo was classified into female by
¢, Phoxinus oxycephalus jouyi; d, Cottus pollux. gross anatomical observation on gonads.
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Fig. 6 Agarose gel (2%) electrophoresis of multiplex PCR
products amplified from DNA extracted from the muscle
of white spotted-char (Salvelinus leucomaenis) using
sdY primers with 18S primers as a positive amplification
control. Lane L, DNA molecular marker; Lane 1 to 8,
samples of white spotted-char which were classified into
indeterminable by gross anatomical observation (GAO);
Lane M, sample of white spotted-char which was classified
into male by GAO; Lane F, sample of white spotted-char

which was classified into female by GAO.
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Fig. 7 Ratio of female and male. White area shows Female; Gray
area shows Male; Solid line shows mature, Broken line
shows immature.
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Fig. 8 Logistic curve fitted for results of classification into
either mature or immature of 25 individuals of Salvelinus
leucomaenis captured in Aki River. Circles, matured;
triangles immatured; solid, male; open, female.
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Fig. 9 Photographs of stomach contents of Salvelinus leucomaenis

captured in Aki River. a, Trichoptera; b, Hemiptera; c,

Orthoptera; d, Megaloptera; e, Gordioida.
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Fig. 10 mtDNA haplotype of white-spotted char. a, mtDNA
haplotype frequencies of white-spotted char captured in
Aki River; b, the network diagram of 32 kinds of mtDNA
haplotypes (Yamamoto 2011); ¢, geographical distribution
of each haplotype groups (Yamamoto 2011).
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Fig. 11  Probability that white spotted-char (Salvelinus leucomaenis) can inhabit in Aki River, a, Current; b, 3C rise (Takekawa et al. 2017).
GIS files were downloaded from URL (https://www.biodic.go.jp/biodiversity/activity/policy/map/map16/index_02.html) presented by

Ministry of the Environment, Japan.
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