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Habitat use of a landlocked threespine stickleback 'Hariyo' at the lower region of
the Inukami River, Shiga Prefecture, Japan. Atsushi Ueno (Graduate School of
Bioresources, Mie University), Shigefumi Kanao (Lake Biwa Museum), Manabu
Kume (Gifu Keizai University), and Masahiro Kon (Kyoto city)

"Hariyo" Gasterosteus aculeatus microcephalus is a landlocked type of threespine stickleback which di-
verged from the Pacific Ocean stickleback. Hariyo, inhabiting spring-fed rivers in Shiga Prefecture
and Gifu Prefecture, is endangered species in Japan. We examined habitat use of Hariyo at the
lower region of the Inukami River, Shiga Prefecture. They inhabited both in a main river and in
spring-fed pools. Fish in spring-fed pools had bimodal standard length frequency distributions in-
cluding juvenile, and immature and mature adults, while fish in a main river had unimodal distri-
butions composed of only immature adult. We also found Hariyo migrated between two habitat
types, a main river and spring-fed pools. They migrated both ways between habitat types but
mainly migrating from the main river toward spring-fed pools. These results suggest that Hariyo
population inhabiting the Inukami River use both habitats, a main river for growth and spring-fed
pools for growth and breeding, and that connectivity between the two habitats is important for the
conservation of this population.

Keyword: Gasterosteus aculeatus microcephalus, habitat use, spring-fed pools, migration, connectivity of
habitats
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Range reduction of Biwia yodoensis (Cypriniformes: Cyprinidae) in the Yodo
River basin, Japan. Seigo Kawase (Graduate School of Agriculture, Kinki Univer-
sity / Research Fellow of the Japan Society for the Promotion of Science) and
Ryota Kimura (Department of Environmental Management, Faculty of Agricul-
ture, Kinki University)

We evaluated changes in the distribution of Biwia yodoensis, a species that is endemic to the Lake
Biwa/Yodo River basin, by comparing observations from field surveys with historical collections of
specimens. The current distribution was determined by sampling at 111 sites in the Yodo River
basin between 2007-2011. We collected 156 individuals from 20 of these sites. The species was present
in the Yodo, Kizu, and Katsura regions, but not in Uji. The appearance ratio was relatively high
in Kizu and Katsura, but low in Yodo. Biwia yodoensis primarily inhabited "Wando" pools (temporal
waterholes connected to the river), diversions and irrigation canals. To determine the historical dis-
tribution of this species we surveyed 103 collections in museums and institutions and found 378
specimens. The specimens were from Wando and Tamari (temporal waterholes of unconnected rivers)
pools in the Yodo River, Yodo region. The oldest specimens were recorded in the Kohata-ike pond
in Uji. Our observations suggest that this species was previously widely distributed in the flood
plain, including in the Wando and Tamari pools of main rivers, diversions and irrigation canals, but

has experienced a significant range reduction in recent years.

Keyword : endemic species, endangered species, specimen survey, flood plain, conservation
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Fig. 1. Study sites of Biwia species in a field survey in the Yodo River basin. Double circle: B.
yodoensis, Triangle: B. zezera, Small circle: no appearance.
Table 1. Appearance ratio of Biwia yodoensis
in each survey area.
Survey Tptal Col]ected A_\'ur_nber of Appea('ance A:(fﬁ:ieod()f
area  sites  sites  individuals ratio individuals
Yodo 57 5 20 8.8(%) 4
Uiji 12 0 0 0 0
Kizu 16 9 7 56.3 8.5
Katsura 21 7 59 33.3 .
Other 5 0 0 0 0
Total 111 20 156 18 7.8
Table 2. Appearance ratio of collected fishes Table 3. Co-appearance ratio of collected
in all the 111 survey sites. fishes with Biwia yodoensis.
Rank Species Af;)teiaoli%/ogce Rank Species A?é)teiaoli%/ogce
1 7+8 Carassius spp. 46.8 1 7% Carassius Spp. 65
2 AT Zacco platypus 44.1 14409 Zacco platypus 65
3 a4 Cyprinus carpio 30.6 1 7']? v 7 ) Pseudogobio esocinus 6§
4 ®v I Pseudorasbora parva 29.7 1 /\”7 7.+ 7 Rhodeus ocellatus 6?
5 h=vh Pseudogobio esocinus 279 /51 ;t' 5/7; gseuc.lumlsz;{wm parva ig
5 idus ¢ onsis tsuchi ryzias latipes
? j Z:] 1E03 Squzzllldu's Lh(fnk({cnst,v fsuchigae ggi 6 39 FA4 €03 Squalidus chankaensis tsuchigae 40
N . Or'yzza.? latipes . : 7T yEBDO Gnathopogon elongatus 35
8 7 llf ——‘%’—)—l/ Lepomis macrochirus 18.9 7T T—F ) Lepomis macrochirus 35
9 art€s Biwia yodoensis 18.0 9 a4 Cyprinus carpio 25
9 a3 v/ RV Rhinogobius spp. 18.0 9 A7 FNR Micropterus salmoides 25
9 A AT FINR Micropterus salmoides 18.0 9 a3 v/ KVE Rhinogobius Spp. 20
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Lake Biwa

Fig. 2. Collection records of specimens of Biwia yodoensis and B. zezera from the Yodo River
basin. Double circle with white inside: B. yodoensis, Double circle with black inside: B.
yodoensis and B. zezera, Triangle: B. zezera. Star indicates the type locality.
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Table 4. Specimen list of Biwia from the Lake Biwa/Yodo River basin.

Institution Registration No. Locality Date Number

Biwia yodoensis

Yodo area (All of Osaka Prefecture)
FAK 11390-11400, 11402-11408 Wando-pool, Akagawa, Asahi-ku 1971. 5.8 18
FKUN 33833, 33834 Kanzaki River 2005.6.10 2
FKUN 33836 Kanzaki River 2005.6.14 1
LBM 1210009328 No. 34 Wando-pool, Shirokita, Asahi-ku 1989.9.22 1
LBM 1210009623 No. 42 Wando-pool, Akagawa, Asahi-ku 1988.6.30 1
LBM 1210009848 same as above 1988.7.1 2
LBM 1210009849 same as above 1988.7.8 1
LBM 1210009850 same as above 1988.7.9 1
LBM 1210009851 same as above 1988.7.9 3
LBM 1210009852 same as above 1988.7.18 2
LBM 1210009853 same as above 1988.7.25 2
LBM 1210009854 same as above 1988.7.25 1
LBM 1210009945 same as above 1988.5.14 4
LBM 1210009946 same as above 1988.9.8 3
LBM 1210009947 same as above 1988.9.13 1
LBM 1210010876 No. 25 Wando-pool, Torikai, Moriguchi 1988.10.22 8
LBM 1210010890 same as above 1988.10.22 1
LBM 1210011836 Yodo R. 1981.4 1
LBM 1210011845 Akagawa, Yodo R., Asahi-ku 1981.2.28 1
LBM 1210011864 Wando-pool, Yodo R. 1980.10.10 1
LBM 1210011886 Yodo R. 1980 2
LBM 1210012066 Wando-pool, Yodo R. 1972.8.19 4
LBM 1210012164 Momogaike, Abeno-ku, Osaka 1983.5.13 4
LBM 1210012769 No. 42 Wando-pool, Akagawa, Asahi-ku 1985.7.10 4
LBM 1210012810 same as above 1984.7.31 7
LBM 1210012820 No. 41 Wando-pool, Akagawa, Asahi-ku 1984.7.31 16
LBM 1210012896 No. 42 Wando-pool, Akagawa, Asahi-ku 1984.7.31 15
LBM 1210013011 No. 41 Wando-pool, Akagawa, Asahi-ku 1984.7.31 40
LBM 1210013033 No. 41 Wando-pool, Akagawa, Asahi-ku 1984.7.31 15
LBM 1210014128 Toyozato artificial Wando-pool, Neyagawa 1991.6.26 2
LBM 1210014142 Wando-pool, Yodo R. 1980.6.29 4
LBM 1210014153 Wando-pool, Yodo R. 1980.10.9 2
LBM 1210014161 Yodo R. 1975 2
LBM 1210014197 No. 37 Wando-pool, Shirokita, Asahi-ku 1979.8.1 1
LBM 1210053797 No. 256 Wando-pool, Torikai, Moriguchi 1989.9.16 7

Table 5. Number of individuals of specimens
of Biwia yodoensis in period and sur-

vey area.
Survey  1930— 1951— 1971— 1991—
area 1950 1970 1990 2005
Yodo 0 1 242 85
Uji 3 0 0 0
Kizu 0 0 9 1
Katsura 0 0 0 0
All 3 1 251 86




Table 4. Continued.

Institution Registration No. Locality Date Number
Biwia yodoensis
Yodo area (All of Osaka Prefecture)

OMNH 3795 Shirokita, Asahi-ku 1992.5.19 1
OMNH 9660 Shirokita, Asahi-ku 1993.3.28 1
OMNH 17231 Yakumo-kita, Moriguchi 1990.5.18 2
OMNH 17232 No. 42 Wando-pool, Akagawa, Asahi-ku 1990.5.16 2
OMNH 17268 Yodo R., Hirakata 1956 2
OMNH 17960 Akagawa, Asahi-ku 1971.6.13 3
OMNH 17962 Yodo R., Miyakojima-ku 1971.3.29 47
OMNH 19055 Yodo R., Miyakojima-ku 1971.3.25 9
OMNH 19545 Yodo R., Hirakata 1956.7.1 1
OMNH 19670 Kuzuha Tamari pool, Hirakata 2000.11.21 2
OMNH 19764 same as above 2001.4.20 2
OMNH 19769 same as above 2001.4.20 1
OMNH 19778 same as above 2001.4.7 2
OMNH 19816 same as above 2000.12.2 2
OMNH 19898 same as above 2000.7.17 3
OMNH 21663 same as above 2000.7.12 6
OMNH 21685 same as above 2000.8.2 6
OMNH 21706 same as above 2000.7.10 6
OMNH 21937 same as above 2000.7.3 1
OMNH 21946 same as above 2000.7.24 6
OMNH 22054 same as above 7.28 1
OMNH 22678 same as above 2001.7.2 2
OMNH 22875 same as above 2001.7.5 4
OMNH 23060 same as above 2001.7.10 1
OMNH 23069 same as above 2001.7.7 2
OMNH 23133 same as above 2001.7.10 1
OMNH 22062 Tamari, Yodo R. 2000.7.24 33
Uji area
FAKU 483 Kobata-ike, Uji, Kyoto 1938.5 2
NSMT-P 78176 Kobata-ike (Oike), Uji, Kyoto 1939.5.17 1
Kizu area
FAKU  50956-50964 Kizu R., Shimo-nara, Yawata, Kyoto 1978.5.12 9
OMNH 26736 Kizu R., Kasagi, Kyoto 2004.9.18 1
Biwia zezera
FAK 11401 Wando-pool, Akagawa, Asahi-ku, Osaka 1971. 5.8 1
FKUN  34425-34432 Heian shrine, Kyoto 2000.7.15 8
LBM 1210009336 No. 25 Wando-pool, Torikai, Moriguchi, Osaka 1989.9.16 26
OMNH 23376 Yodo R., Kuzuha, Hirakata, Osaka 2000.9.22 1
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Distribution of four crab species of the genus Ocypode along the middle to south-
ern coast of the Kinki District, Japan, in 2002 and 2010. Tetsuya Watanabe
(Nishinomiya Shell Museum), Shinri Yodo, Satomi Kimura, Akihito Nomoto
(IDEA Consultants, Inc.) and Keiji Wada (Nara Women's University).

The occurrence of four brachyuran species, Ocypode stimpsoni, O. ceratophthalma, O. sinensis, and O.
cordimanus, which inhabit sand beaches, was surveyed along the middle to southern coast of the
Kinki District, separately for the Harima Nada, Osaka Bay, Kii Channel (northern Wakayama) and
Pacific (southern Wakayama) regions, in 2002 and 2010. The temperate species O. stimpsoni occurred
predominantly in the Harima Nada region, while the tropical species O. ceratophthalma was predomi-
nant in the Osaka Bay and Kii Channel regions, and O. ceratophthalma and O. sinensis prevailed in the
Pacific region. The abundance of newly recruited individuals was low for O. stimpsoni, but high for
O. ceratophthalma for the entire region in 2010. Therefore, the tropical species have extended their

distributions northward during the 8 years from 2002 to 2010.
Keyword: Ocypode, sand beach, distribution, Kinki District, northern extension of distribution
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Fig. 3. Relative abundance of four Ocypode species in each study site. The numeral shows the
number of crabs collected in each site.
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Table. 1. Size distributions (carapace width) of four Ocypode speciecs collected in each coastal re-
gion (number of specimens, range and mean with SD). NA: no data.

Ocypode stimpsoni

O. ceratophthalma

2002 2010

2002 2010

N Range Mean+SD N Range Mean+SD N Range Mean+SD N Range Mean+SD
Harima Nada 272 54-—30.3 19.9+3.34 172 4.2—279 18.6+4.48 20 11.4-19.2 14.4+258 24 57-16.7 9.25%3.20
Osaka Bay 36 154-—27.2  20.7+3.18 10 59-239  15.0£7.66 55 59-19.0  14.3%+2.58 72 59-209  12.844.32
Kii Channel 45 1.7-28.0  19.7%+3.79 32 7.0-29.7  20.0%4.75 164 6.1-27.8  14.5%4.66 183 5.4-23.9 12.3£4.21
Pacific Ocean 3 23.3—31.5 27.2+4.12 9 18.2-26.7 22.7%2.79 260 5.7—26.7 11.4%5.20 198 4.5—253  12.2%4.92

O. sinensis O. cordimanus
2002 2010 2002 2010

N Range Mean+SD N Range Mean+SD N Range Mean+SD N Range Mean+SD
Harima Nada 1 11 NA 10 6.3—14.8 10.5£3.17 0 0
Osaka Bay 3 8—13.2 9.942.89 12 65—-162 11.1+3.28 0 - — 3 95—-11.0 10.1£0.78
Kii Channel 19  79-160 11.0£2.35 47 6.0—17.7  11.4%+3.53 1 11.2 NA 1 10.3 NA
Pacific Ocean 215 5.9-19.8  9.72£3.17 83 58-19.1  11.1+3.13 14 78-194  12.6+3.68 2 14.0-16.3 15.2%1.63
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Fig. 4. The number of juvenile crabs (smaller
than 10mm in carapace width) col-
lected in each coastal region of the
Kinki District.
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Population ecology of the understory herb Asarum asperum in heavily grazed
habitat in Kasugayama Forest Reserve, Nara, Japan. Ryo Suzuki (Sugadaira
Montane Research Center, University of Tsukuba) and Yuri Maesako (Osaka
Sangyo University, Graduate School of Human Environment)

We monitored the population of the understory herb Asarum asperum F. Maek. for 1 year by estab-
lishing deer-exclusion cages in a warm-temperate evergreen forest in the Kasugayama Forest Re-
serve, which is designated a Special Natural Monument of Japan. Most plant populations are
threatened by heavy, long-term grazing by deer, which has negative effects on understory species in
particular. Because we found many individuals of this species on the forest floor, we postulated that
A. asperum could maintain a stable population density under heavy grazing. Contrary to our predic-
tion, our results indicated that individuals of this species experienced intensive grazing that reduced

their morphological sizes outside of the cages.

Keyword : Asarum asperum, understory herb, morphological size, grazing pressure, Cervus nippon
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Macrobenthic fauna in a tidal flat estuary of the Arida River, Wakayama Prefec-
ture, central Japan: a report of the results of the civil procedure for researching
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A note on the logging of Japanese horse chestnut (Aesculus turbinata Blume) at
the forested headwater catchment of Ado River. Yuko Kaneko (Lake Biwa Envi-

ronmental Research Institute)
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Distribution of big trees of Aesculus turbinate in the western area of Kutsuki,
Takashima, Shiga, Japan : Estimation by using aerial photographs (a preliminary
report). Shogo Tsukiyama and Etsuji Hamabata (School of Environmental Science,

University of Shiga Prefecture)
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The present status of affairs and role, big trees of Aeculus turbinate in the basin
of Ado-River. Shigeru Aoki (Green Walker Club)
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People's effort to stop logging of horse chestnut and the role of local government.
Katsunobu Imaki (Shiga Prefecture Department of Lake Biwa and the Environ-
ment Natural Environment Conservation Division)
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For the purpose to maintain the valuable riparian forest for the future. Hitoshi
Sakio (Sado Station, Field Center for Sustainable Agriculture and Forestry, Fac-

ulty of Agriculture, Niigata University)
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