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Abstract

The spatial distribution and abundance of the exotic mussel Limnoperna fortunei was investigated along

the shore of Lake Biwa and in connected waterways from November, 2008, to November, 2009. The mus-

sel was commonly and abundantly found along the lake's shore except for the western side of Northern

Lake Biwa, and it was first recorded for the first time in neighboring Lake Yogo, as well as at Chikubu Is-

land and Okinoshiraishi Island within Northern Lake Biwa. The highest density of the mussel was found

in Southern Lake Biwa and also in Lake Yogo, places where high concentrations of chlorophyll-a occur for

much of the year. The mussel was found in the Seta, Uji, and Yodo Rivers comprising the outflow from

Southern Lake Biwa, and also in their tributary the Kizu River. Seeds of mussel populations in the Kizu

River may be supplied from the Takayama Dam upstream.
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tion
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Fig. 1 Maps showing the study areas. Lake Biwa area and downstream approaches, Honshu, central Japan. Solid circles: sampling

stations.
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Fig. 2 Maps showing the study areas. A: the Lake Mikata Five Lakes area along the Sea of Japan coast north of Lake Biwa; B:
northern part of Kyushu, southern Japan. Solid circles: sampling stations.
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Fig. 3 Distribution and abundance of the exotic mussel
Limnoperna fortunei along the shore of Lake Biwa from
November, 2008, to November, 2009. Numericals by cir-
cles: station numbers.

el sas, ALV R, AbiHACERIk, mETH RS, I
SR O KIS RN TR LS LT,

R

1) BEHTONIRR

FERH A3 R 31T DI DOAET, K15y D28l
RTHU e NY A DB Sz (Fig. 3, Tablel),
FA TITEICE R, BORBERY O T r — 7K HIC
AFRON G DR S iz,

LA & mE I TR e 4R 9 HRL 10
HhHR O ML OO i OIS C Atk (2 A A DSHERR S ALTE 3
AEIIPE FE TR IR, IR 2 MR T LR S 4
inodo, Eio, ALMALEE T 7 Hs P, 2 #US T
DR Z v, B ORI O 2 HS T H e Sz,
FEEWALH O 4 BT b oM D iR S vz,

A RE R IIRRCALE RO B s (Fig. 3, St. 1),
P oAl B (St 20) . B4 (St. 24) , {HAEEAS
B OAEW (St. 47) TiEmE <. 104 BIC50E AL E
BE SNz, IbEEEOALL AR E KRWCITER
ZHISSEM, 16fEAAERE SN, Zhicxi LT, db
WAEER & ALivE 2 o B Tk, BV b 1048
KELFE o7, WS TIRI9EERERE SN, AR,
HOAR, ZREO 3 ETIE 2 MEEN 1 EEROEEERZ -
7o ZTIHO 3 TIEZENENKE26m, 5m, 20m %
THEKREZEITV, MAERBLL RS TIIKES ~7m,
oA TIHEAKE 2 ~3mTEENHER SN,

20094F 6 AT AEDSt. 8, 9, 11, 13, 14, 17, 20
O 7THUR CIEZHERRE SN, b oREE N
Tk B ZER L. (Fig. 4), TORE., WIFho

9
)
c
[
3
g
i 504 St.14 | 50 St. 17
40 | N=32 | 40 | N=30
30 |
20
10 4
0 T T

St. 20
N=188

Shell length (mm)

0 10 20 30
Shell length (mm)

Fig. 4 Length-frequency histograms for shells of the exotic mussel Limnoperna fortunei collected along the shore of Lake Biwa
in June, 2009. Stns. 9, 13, 14, 20: harbours; stns. 8, 11, 17: natural or artificial shores; N: number of individuals collected.
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Fig. 5 Distribution and abundance of the exotic mussel Limnoperna fortunei in the Yodo River, its major tributaries, and down-

stream, approaches southwest of Lake Biwa from November, 2008, to November, 2009. Symbols: as in Fig. 2.
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Fig. 6 Spread of the exotic mussel Limnoperna fortunei in Lake Biwa and its downstream approaches, central Japan, from 1992
to 2009. Solid and open circles: presence and absence, respectively. Map for 1992: based on Nakai (1995) and unpublished
data presented at the Japanese Limnological Meeting. Maps for 1996 and 2000: modified from Nakai (1996) and Nakai
(2001), respectively, Map for 2008-2009: based on the present study.
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Fig. 7 Seasonal changes in water temperature and chlorophyll-a concentration in surface water in different parts of Lake

Biwa. Monthly data, obtained from the Lake Biwa Environmental Research Institute, were averaged for 8 years from
2000 to 2007. Chlorophyll-a data are shown in a logarithmic scale.
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