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Figure 1. Seasonal change in mean (+SD) ovipositor ratios (OPI, ratio of ovipositor length to standard length),
proportion of females with ripe ova in Tanakia tanago and water temperature in the study ditch of Katsuura A.
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Table 1. Standard length (SL) and ovipositor length (OPL) in females Tanakia tanago with ripe ova in each locality
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Figure 2. Seasonal change in standard length-frequency distribution of Tanakia tanago in the study ditch of
Katsuura A. Arrow heads indicate peak of estimated cohorts.
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Table 2. Host mussel utilization in Tanakia tanago in each locality
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Figure 3. Mean (+SD) number of Tanakia tanago embryos found in each of the four parts of mussel gill
chamber in each reproductive state in the study ditch of Katsuura B.
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Figure 4. Shell length—frequency distribution of mussels /nversiunio jokohamensis without and with bitterling
eggs and/or embryos of Tanakia tanago in the study ditch of Katsuura B.
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Table 3. Results of generalized linear models (GLMs) testing for (1) the effects of physical variables on mussel, /nversi-
unio jokohamensis density, (2) the effects of environment variables on the probability of occurrence of mussels, 1. joko-
hamensis with Tanakia tanago embryos and (3) the effects of mussel size and presence of embryos on the probability of
occurrence of mussels, . jokohamensis with T. tanago embryos in 8 and 26 May 2008 in the locality of Katsuura B

3. 200845 A8 H £26 H DEFABD REKEIZE TS (1)ARS—FADIANTLOSHA DEFRKIZFHE
TEHEYERBEROMR. (2)IFS—FADOIINIIOIHIRIEVYIZFTOFANERLTLESHER
ISR H4EM-PMEREZEROHNR. (3)FANTLOFTHMANIZTVIZFTIOFANERLTOHREECH
TEHEEDHRRLEEDHEDEEONR. [CTOVWTO—BILBREETILOERETRT .

Objective variables

Explanatory variables

Coefficients

p ; - ; ) A
B BEEK 8 Pi®
2008.5.8
(1) Mussel density (indivisuals/1.95 m?%)
o BT — RO EOEEE Water depth 7K (cm) 0.065 0.50
(n=26) Flow velocity Fit#8 (cm/s) 0.090 0.40
(2) Occurrence of bitterling embryos
& AFROEEDER Water depth 7K (cm) 0.308 0.12
{n=21, binary of 0 or 1) Flow velocity #ti# (cm/s) -0.150 0.47
Mussel density (indivisuals/1.95 m?) 0304 0.1
o FZ— h RO B OERE ' '
(3) Occurrence of bitterling embryos
B FIHFROEROEE Mussel shell length #F (mm) 0.046 0.38
_ . Presence of mussel embryos H @54
(n="91, binary of 0 or 1) P -0.309 0.46
2008.5.26
(1) Mussel density (indivisuals/1.95 m?)
a bk 7— RO EOEEEE Water depth K% (cm) -0.053 0.20
(n=357) Flow velocity #itiR (cm/s) 0.061 025
(2) Occurrence of bitterling embryos
& AFROEEDEE Water depth 7K (cm) -0.106 0.08
(n =40, binary of 0 or 1) Flow velocity #iti# (cm/s) 0.001 0.98
Mussel density (indivisuals/1 95 m?)
2 RS N o B o EE 0.408 0.02
(3) Occurrence of bitterling embryos
g b=ttty SN ¥ x i3 Mussel shell length #t5F (mm) 0.129 <0.001
=g}
(=143, binary of 0 or 1) Presence of mussel embryos RDHE s 0.72
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“ Reproductive ecology and life history of the Tokyo bitterling Tanakia tanago in the lowland ditches in Chiba
Prefecture, central Japan” Report of Chiba Biodiversity Center 10: 31-44. Jyun-ichi Kitamura, Toshihiro
Ishinabe, Hiroko Mase

Abstract The reproductive ecology and life history of the cyprinid fish, Tokyo bitterling Tanakia tanago
(Tanaka, 1909), were investigated in the lowland agricultural ditches in Katsuura City and Isumi City,
Chiba Prefecture, Japan. Tokyo bitterling is listed as one of National Monument and National endangered
species of wild fauna in Japan. The spawning of 7. tanago was recorded from April to July in 2008, peak-
ing in June. In this period, females of 7. tanago began to mature when their body sizes reached 31.8 mm in
standard length (SL). They developed an ovipositor, which was used to deposit a few eggs in the gills of
living unionid freshwater mussels. The average length of ovipositor at oviposition was 28 mm (range 20-
35 mm). The average distance of the bitterling embryos from the exhalant siphon, located in the host mus-
sel gills, was 20 mm (range 12—31 mm). In the spring of following year, T. tanago grew again. After their
SL reached about 32 mm, 7. fanago matured and spawned. Although males grew continuously after the
spawning period, females stopped growing in SL at about 40 mm. Tanakia tanago used freshwater mussels
Inversiunio jokohamensis and Pronodularia cf. japanensis 3 as spawning hosts, but not Nodularia nippo-
nensis. The embryos were found more frequently on the inner mussel gills rather than the outer ones. The
18 Inversiunio jokohamensis (13% of total 143 individuals) hosted 7. fanago embryos. Their host mussels
were relatively large in shell length and inhabited areas where mussel density was relatively high in 26
May 2008 in Katsuura City.

Keywords: Endangered species, Freshwater mussel, Growth, Spawning resource use, Unionoida
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