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Natural Environment and Anthropogenic Activity in the Yoshinogawa River Estu-
ary, Tokushima Prefecture. Keiji Wada (Professor emeritus of Nara Women's Uni-
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Lesson from the project of compensatively created tidal flat at Yoshinogawa River
Estuary. Naotomo Ota (National Institute of Technology, Anan College)
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Expansion of distribution ranges of three alien mammals, raccoon, nutria and
masked palm civet in Osaka Prefecture: a case study of monitoring by question-
naire on damages to agricultural crops. Ryosuke Koda (Research Institute of En-
vironment, Agriculture and Fisheries, Osaka Prefecture)

To estimate the expansion of distribution ranges of three alien mammals, raccoon, nutria and masked
palm civet, questionnaire surveys were conducted to farmers all over Osaka Prefecture. Raccoon showed
much wider distribution and stronger agricultural damage than nutria and masked palm civet. The distri-
bution of raccoon was still expanding especially in northeastern area, coastal area and urban area, which
may result in increase of impacts on agriculture, livelihood, and natural ecosystem. Nutria were mainly
distributed in northern area. The agricultural damages by nutria decreased probably due to high culling
pressure in Nose and Toyono area, while the population of nutria and agricultural damages by them
showed an increasing tendency around Yodo river. Although masked palm civet showed relatively low im-
pacts, their distribution and agricultural damage showed an increasing tendency. The questionnaire survey
has advantages for large-scale and continuous monitoring, and it is therefore important to continue such

monitoring for conservation of natural ecosystem and livelihood.

Keywords: ecological damage, invasive alien species, Invasive Alien Species Act, monitoring, questionnaire

survey
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Population history of medaka (Oryzias latipes) in Kagawa Prefecture inferred
from mitochondrial DNA analysis. Kana Yamashita'* (Kitasato University School
of Science), Takafumi Katsumura'*** (Kitasato University School of Medicine),
Shoji Oda (Graduate School of Frontier Sciences, The University of Tokyo),
Tadashi Imai, Yasutoshi Yoshiura (National Research Institute of Fisheries and
Enhancement of Inland Sea, Japan Fisheries Research and Education Agency) and
Hiroki Oota (Kitasato University School of Medicine)

1* Equally contributing authors 2* Corresponding author

Medaka (Oryzias latipes) is one of the most familiar fresh water fish in Japan and it is also a widely
known fact among the general public that medaka have abundant geographical genetic variation. About
a decade ago, a high-precision medaka phylogeographic map was built based on polymorphisms of several
allozymes and mitochondrial DNA (mtDNA) sequences. The Southern Japanese (S.JPN) group was one of
the major genetic groups that were divided into 11 sub-groups based on their mtDNA phylogeny. Al-
though most medaka populations are separated by geographical barriers such as mountain ranges, in sev-
eral areas we cannot identify geographical barriers that might have divided them into sub-group. In this
study, we focused on Kagawa Prefecture in Shikoku Island, in the western part of the Japanese Archipel-
ago, which is known to have two sub-groups, the Higashi-Setouchi and the Nishi-Setouchi, though without
any visible geographical barriers. We investigated mtDNA genetic diversity in seven rivers across Kagawa
Prefecture. Population genetic analysis strongly suggests a genetic boundary between rivers located in the
central coastal area. A paleomap of Seto Inland Sea, based on simulations, indicated that a divide ridge
connected Kagawa Prefecture and Okayama Prefecture during the glacial period. These results suggest a
possibility that the two sub-groups in Kagawa Prefecture, Higashi-Setouchi and Nishi-Setouchi, have
gradually differentiated genetically in the east and west regions of the divide ridge, facing sea level fluc-

tuations since late Pliocene.
Keywords: Medaka, Mitochondrial DNA, Population differentiation, Kagawa Prefecture
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Fig. 1. Sampling sites and genetic structure of medaka in Kagawa Prefecture. Different pat-
terns in the pie chart represent a difference in the sequence types of mtDNA D-loop re-
gion. "ST" 1s the abbreviation for sequence type. Black indicates the combined frequency
of residual sequence type (<1% in all populations).



Table 1. Genetic diversity in each population of medaka in Kagawa Prefecture and the sur-

rounding Prefectures.

P og;rlsgon lat(N)/long(E) N qﬁgﬁgef},gfe - g;ﬁ%%%igé Gen&;i}gle)r)sny (j;i}llg%%gi(}ifle(y References
KSH 34°03'N/133°38'E 50 3(1) 7(501) 0.117 (+/-0.061) ~ 1.02 (+/-0.61) This study
KEJ 34°11'N/133°39'E 50 6(2) 7(501) 0.547 (+/-0.069)  2.39 (+/-0.40) This study
KHT 34°15'N/133°44'E 52 6(2) 10 (500) 0.501 (+/-0.077)  3.03 (+/-0.68) This study
KAO 34°19N/133°54'E 44 9(5) 12 (500) 0.805 (+/-0.036)  5.84 (+/-0.35) This study
KSY 34°21'N/133°68'E 54 4(1) 7(501) 0.502 (+/-0.072) ~ 2.96 (+/-0.52) This study
KKB 34°18N/134°13'E 52 12 (6) 18 (501) 0.882 (+/-0.017)  4.77 (+/-0.70) This study
KSM 34°12'N/134°25'E 50 1(0) 0 (501) 0 0 This study
all 352 28 (12) 33 0.872 (+/-0.008)  5.33 (+/-0.18) This study
oY* 34°39N/134°0TE 95 14 15 0.767 (+/-0.038)  2.93 (+/-0.35) Katsumura et al.,2012
HSt 34°26'N/132°46'E 48 9 15 0.705 (+/-0.065)  7.28 (+/-0.90) Katsumura et al.,2012
HSs¢ 34°28'N/132°44'E 48 2 1 0.042 (+/-0.040)  0.08 (+/-0.08) Katsumura et al.,2012
a: The number in parentheses shows the number of sequence types of less than 1% in all population.
b: The number in parentheses shows the number of sites used for the analysis.
c¢: OY was sampled in Okayama Prefecture.
d: HSf and HSs were sampled in Hiroshima Prefecture.
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Fig. 2. Genetic relationship among nine popu-
lations based on d, distance calculated
from mtDNA D-loop region. Black
diamonds and open circles represent
the populations examined 1n this
study and reported in Katsumura et
al. (2012), respectively.

Table 2. Comparison of three fixation indices

among K values by SAMOVA
analysis.
Ncl,lﬁ,lﬁzg(ﬁf) Group composition Fs Fr Fer

K=2 G1: KSH, KEJ, KHT

G2: KAO, KSY, KKB, KSM
K=3 G1: KSH, KEJ

G2: KHT

G3: KAO, KSY, KKB, KSM
K=4 G1: KSH, KEJ

G2: KHT

G3: KAO, KSY

G4: KKB, KSM

0.315*  0.594* 0.407*

0.288* 0.573* 0.400*

0.243* 0.535* 0.386"

Fs: a degree of genetic differentiation within groups
Fsr: a degree of genetic differentiation among all populations
For: a degree of genetic differentiation among groups

*: p<0.05
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a: KSH f: KKB
b: KEJ g: KSM
c: KHT h: HSf
d: KAO i: HSs
e: KSY |:OY

Fig. 3. Simulated map of Seto Inland Sea approximately 9,000 years ago.

Individual letters of

the alphabet indicate sampling locations. Grey in Seto Inland Sea represents the land,
and dashed lines indicate the flow path of paleo-rivers estimated by Kuwashiro (1959).
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MMy + 2 X v a2 (Arabidopsis kamchatica ssp.
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Estimation of population size of an endangered plant, Arabidopsis kamchatica
ssp. kawasakiana. Aki Kosugi (Graduate School of Environmental Science, The
University of Shiga Prefecture), Koh-ichi Takakura, Naohiko Noma (School of En-
vironmental Science, The University of Shiga Prefecture), Akira Kawabe (Faculty
of Life Sciences, Kyoto Sangyo University) and Emiko Harada (School of Environ-
mental Science, The University of Shiga Prefecture)

Arabidopsis kamchatica ssp. kawasakiana (Brassicaceae) is an endemic plant in Japan that grows on sandy
coast or lakeside. This plant is an endangered species even though several populations are observed around
Lake Biwa, Shiga Prefecture. In spring 2015, we discovered a large population of this species, and carried
out population size estimation. We conducted the belt transect method to count the numbers of plants,
and the formulation of a state apace model describing the spatial distribution and the surveying process
for a Bayesian inference about the distribution and the population size of this species in the study area.
The total number of the individual was estimated to 11260, and 95% Bayesian credible interval was calcu-
lated to 10610-11940 in 9000 m?* of study area. The belt transect method followed by Bayesian statistical

analysis used in this work would be applicable to estimate the large population.

Keywords: Arabidopsis kamchatica ssp. kawasakiana, Bayesian statistics, belt transect method, endangered spe-

cles, population estimation
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Appendix
Appendix 1. fEHTICH WA WinBUGS= — K

model{

#EA Y ¥ 2 OFEL LNV EGLil g B REE 7L
#ZERIMEHCHBZ 2 5 v & 28 Bre[i]2fi> &
L7,

PRI EE L N VEkck Lz,

for (1 in 1:N.mesh){

log(muli]) <- re[i] + ¢}

#Y v 7)) v kAR T A E TV
#4 0y v NERED1/1021FRHE & 5,
#RT Y YIRS ERGE L T,
for (1 in 1:N.mesh){

num[i] ~ dpois(smul[i])

smuli] <- mu[i] * 0.1}

#5 v 5 £ R re[ih R0 ZE M H DB O Fld
#Adj[], Num[]T 4 » ¥ = OREERIRZEIE L,
FELMF N7 PV Weight[JOEHRTXTL &L
726

#tauTHCCMHBIDO K E s 2R,

re[1:N.mesh] ~ car.normal(Adj[], Weight[], Num
[1, tau)

FHAIOTE L CIERFRIINTZ S A 7,
tau ~ dgamma(0.01, 0.01)
¢ ~ dnorm(0, 0.01)}






Hulsg 2Rk & R4 38 (1) : 61—65, 2016

B Om

ZIRECERINC R T 5
s )ahv=+ (VA= FR) &A=+ (AT=FF)

FAZERFNEFEEVy— E B B =

Stenomelania rufescens (Thiaridae) and Semisulcospira Ilibertina (Pleuroceridae) of
the Kunomura River, Ehime Prefecture. Tsuyoshi Fukao (Seto Inland Sea Regional
Research Center, Kagawa University)
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Initial growth characteristics of native invasive tree Litsea citriodora range-
expanding in the Sennan district, Osaka Prefecture, Japan. Masahiro Kamimori
(Research Institute of Environment, Agriculture and Fisheries, Osaka Prefecture),
Shiro Okuda (Forestry and Forest Products Research Institute, Kansai Research
Center) and Ryosuke Koda (Research Institute of Environment, Agriculture and
Fisheries, Osaka Prefecture)
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