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The former inhabiting status of Candidia sieboldii in the Lake Biwa / Yodo River basin,
and its change elucidated using specimen collections. Taiki Ito* (Wetlands International
Japan) and Seigo Kawase (Osaka University of Economics and Law)

We examined the specimens of Candidia sieboldii in storehouses of some museums to evaluate inhabiting status of the
species belonging to Lake Biwa / Yodo River basin from the late 1800s to the late 1900s. In this survey, 58 collections
and 313 individuals were found. The oldest specimens were caught from the Seta River in 1895. Nine individuals caught
from Ogura-ike in 1903 were observed. Our survey suggests that C. sieboldii was previously distributed across lentic
waters of Lake Biwa / Yodo River basin. However, the distribution of C. sieboldii has recently decreased because of

reclamations of the lagoons and Ogura-ike, river improvements, and invasion of alien species.

Keywords: alien species, conservation, cyprinid fishes, Naiko lagoon, Ogura-ike
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Table 1. List of specimens of Candidia sieboldii from the Lake Biwa / Yodo River basin.

Area Institution Registration No. Locality Date Number of individuals
Lake Biwa
LBM 1210003545 - 1996 1
1210004511 Moriyama 1992. 10. 6 1
1210004512 same as above 1995.9. 28 1
1210004513 same as above same as above 1
1210005185 Shin-asahi, Takashima 1997.9. 11 7
1210005195 same as above same as above 4
1210005229 Adogawa, Takashima 1997.9.6 9
1210005230 same as above same as above 3
1210006393 Makino, Takashima 1992.9.27 1
1210007447 Otsu - 1
1210007732 Kinomoto, Nagahama 1993.10. 23 3
1210007735 same as above 1993.9. 24 1
1210007775 same as above 1993.7.31 1
1210007802 Moriyama 1992. 10. 6 6
1210007824 same as above 1993.3.10 1
1210009070 Otsu 1990. 6.7 1
1210010145 Minakuchi, Koga 1996. 8. 21 3
1210010164 same as above 1996. 10. 18 6
1210010289 Kohoku, Nagahama 1976. 6. 1 1
1210011322 Yogo, Nagahama 1986.7. 15 2
1210011362 same as above 1976.7. 25 7
1210011754 Kinomoto, Nagahama 1995. 10. 20 7
1210011899 Shigaraki, Koga 1995. 5. 27 85
1210011929 Tsuchiyama, Koga - 11
1210013167 Otsu 1998. 4. 22 1
1210013233 Omi, Maibara 1998. 4. 26 1
1210013250 Biwa, Nagahama same as above 1
1210013315 Kinomoto, Nagahama 1998.5.3 2
1210013415 Minakuchi, Koga 1998.5. 10 8
- Hino, Gamo 1998.5. 10 2
1210014269 Kohoku, Nagahama 1976 13
1210015488 Kusatsu - 1
1210027340 Kohoku, Nagahama 1976 27
1210027341 Kohoku, Nagahama same as above 9
NSMT-P 1932 Seta River, Omi 1895. 4 8
SK540 Irigation canal, Hirata, Hikone 1951. 4. 15-16 3
SK2801 Near the mouth of Okawa River, Shiotsu 1962. 10 3
SK 1449 Hikone 1959.12.8 2
44175 Lake Biwa - 6
- Iso (Irie) costal lagoon 1941. 5-6 11
OMNH 19105 The mouth of Yogo River, Yogo, Nagahama 1965.9. 15 1
19136 Near the Nishino water canal, Kohoku, Nagahama 1965. 6. 22 1
19137 same as above same as above 1
19153 Near Noda costal lagoon, Ogami, Kohoku, Nagahama same as above 1
19154 same as above same as above 1
19155 same as above same as above 1
19156 same as above same as above 1
19157 same as above same as above 1
19158 same as above same as above 1
19159 same as above same as above 1
19160 same as above same as above 1
19161 same as above same as above 1
19162 same as above same as above 1
Ogura-ike
LBM 12100012165 Kyotanabe 1991.5.5 5
12100012233 same as above 1991.5. 17 18
NSMT-P 1754 Ogura-ike, Kyoto 1903. 8 9
78173 Kobata-ike, Uji 1939.3.17 5
River Yodo
LBM 12100012902 - 1984.7.31 1

LBM, Lake Biwa Museum; NSMT-P, National Science Museum; OMNH, Osaka Museum of Natural History



Fig. 1. The specimens of Candidia sieboldii collected
from Ogura-ike in 1903 and their attached label.
A: the specimens of C. sieboldii ; B: the label
of the specimens.
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Distribution of the non-indigenous mytilid bivalve Xenostrobus securis in Asokai Lagoon
and lower reach of Yura River, Kyoto Prefecture, Japan. Keiji Iwasaki* (Faculty of Liberal
Arts, Nara University)

Distribution of the non-indigenous mytilid bivalve Xenostrobus securis was studied in Asokai Lagoon and lower reach of
Yura River, Kyoto Prefecture, Japan, in August 2017. In the Asokai, the species occurred at 12 of 15 sites in the middle
and inner parts of the lagoon, while it was not found at the 3 sites near the mouth of the lagoon and outer 3 sites in
Miyazu Bay. Salinity of the former 12 sites ranged from 14 to 30, and that of the latter 6 sites from 30 to 40. Its density
tended to be higher in the inner lagoon. In the Yura River, it occurred at lower 3 sites near the mouth of the river, but it
was not found at upper 2 sites, both on the left and right banks, respectively, and at 2 sites out of the river (Yura Beach
and Kanzaki Beach). Salinity of the former 6 sites ranged from 7 to 20, and that of the latter 6 sites from 2 to 9 or over
34. Its density was highest at the 2 sites 2 km upstream the river mouth both on the left and right banks. The mussel
population in the Asokai consisted of a cohort with mean shell length of 14.9 mm, while that in the Yura River consisted

of two cohorts with mean shell lengths of 14.2 mm and 25.4 mm, respectively.

Keywords : Asokai Lagoon, Distribution, Non-indigenous bivalve, Xenostrobus securis, Yura River
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Fig. 1. Study sites and density (0.25m™) of Xenostrobus securis in Asokai Lagoon and Miyazu Bay on 4-5 August
2017. Open circles indicate the sites where X. securis was not found. See Table 1 for the details of the study

sites.

Table 1. Study sites, salinity, and density (mean, 0.25m™) of X. securis in Asokai Lagoon and Miyazu Bay.

Area Siteno.  Site name Latitude, Longitude Salinity ~ Density
Al Daitenkyo 357 33'33",135° 11'10" 30 -
A2 Syohashidate 357 33'31",135° 11'08" 30 -
A3 Shotenkyo 357 33'30", 1357 11'04" 30 -
A4 Monjyu 357 33'35", 1357 11'04™ 28 7.0
A5 Suzu 357 33'41",135° 10'07" 26 11.0
g A6 Yoshizu 357 33'09", 1357 09'20" 14 3.7
& AT Iwataki 357 33'40",135° 09'27" 25 4.7
é A8 Otokoyama 357 34'08",135° 09'35" 24 12.0
% A9 Kokubun 357 34'27",135° 10'48" 27 20.0
2 Al10 Nakano 35°  34'47",135° 11'26" 30 10.7
All Ogaki west 357 34'52", 1357 11'43" 30 16.3
Al2 Ogaki east 357 34'46",135° 11'51" 29 12.0
Al3 Ohashidate north 357 34'36",135° 11'51" 26 12.3
Al4 Ohashidate middle 357 34'10",135° 11'28" 26 16.0
Alb Ohashidate south 35° 33'48",135° 11'13" 24 1.7
3. Ml Ohashidate north 357 34'35",135° 11'53" 39 -
_%g M2 Ohashidate middle 357 34'11",135° 11'32" 40 -
= M3 Ohashidate south 35° 33'31",135° 11'16" 38 -
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Fig. 2. Study sites and density (0.25m™) of Xenostrobus
securis in the lower reach of Yura River on
28-29 August 2017. Open circles indicate the
sites where X. securis was not found. See Table
2 for the details of the study sites.
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Table 2. Study sites, salinity, and density (mean, 0.25m™) of X. securis in the lower reach of Yura River and Wakasa Bay (WB).

Area Siteno.  Site name Latitude, Longitude Salinity ~ Density
L1 Okawa 35° 31'15",135° 17'01" 2
L2 Hatta 35" 26'28",135° 15'28" 6
L3 Wae 357 27'13",135° 16'09" 7 3.3
5 L4 Ishiura 357 28'40", 135° 16'41" 16 20.3
5 L5 Yura 357 29'40",135° 17'03" 18 16.3
g RI1 Mikkaichi 35° 30'57",135° 17'47" 4 -
= R2 Kamihigashi 357 26'11",135° 15'34" 9 -
R3 Nakayama 357 27'08",135° 16'12" 14 13.7
R4 Kamaya 35° 28'11",135° 16'55" 20 29.3
R5 Kanzaki 357 29'28",135° 17'13" 15 22.7
§ Wi Yura Beach 357 31'27",135° 16'24" 36
w2 Kanzaki Beach 357 30142",135° 17'26" 34
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Grazing pressure of sika deer (Cervus nippon) on an unpalatable species, Primula japonica,
in a warm-temperate evergreen forest, Japan. Yuri Maesako* (Osaka Sangyo University,
Graduate School of Human Environment), Ryo Suzuki (Faculty of Science, University of
the Ryukyu), Ken Hirashiba and Daichi Nishiura (Faculty of Human Environment, Osaka
Sangyo University)

A warm-temperate evergreen forest in Kasugayama Forest Reserve, Nara, Japan, designated as a World Heritage site,
suffers from long-term grazing by a high-density sika deer population. We investigated the effects of deer grazing
pressure on an unpalatable species, Primula japonica, at three plots with different altitude in the forest, using a 2-year
exclosure experiment. Our results show that deer grazed on leaves of P. japonica in early spring and late autumn, but we
observed no grazing on inflorescences. Degree of deer grazing varied among plots and years. Even P. japonica of which
the entire aboveground parts were consumed was able to regrow in the following year. Although deer did not consume
inflorescences, we nevertheless observed that unprotected plants tended to have shorter inflorescences and lower ratio of
flowering than protected plants when sika deer were present at high densities. During the 2-year period of the study, no P,
Japonica populations were completely eradicated. Further studies are needed to quantify the effects of leaf grazing on the

reproductive output of P. japonica.

Keywords : Primula japonica, Cervus nippon, anti-herbivory strategy, grazing pressure, unpalatable species
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Table 1. Locality of study sites.
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index.php 2015.7 &),
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S km® (E1ED, 2007), & B LA E D O
ZREARIZ 900 JH km™® (W73 - EH, 2001) &\
IRBEETEET L TWD, 2007 55 2008 41
FAWFELEARCITo72 I AT b7 v TEOREIC
k5L, TEBMRALTCOWDEEIETY O HEBLHE
ERb oL bE< 49+39,7100H), >A -
HHEOREE Tl 258 £ 10.1 88,7100 H TH »
7= (AmAE, 2011),

ARETITESN LD 2V Y UREE 3 I T
ZEELT (Table 1), 71y b 1ITHEHF v v
7T, U UINK T Acer rufinerve i3V ) Y
T REE D O A B L, A X H ¥ Neolitsea
aciculata aciculata 3T E A ECEABIZAET L
TWb, 201654F4 A 11 BI&EA X — MFIZR T
570 > v EEREE 34 ik, oo bEE
IERTFARXET X ACEEL, UHEKICT
NNV EDT T, ErOT ey MZBWTh, [H
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Plots 1

Acer rufinerve-Neolitsea

Vegetation type aciculata community

Locality valley
Canopy condition gap
Altitude (m) 255
Decline degree (°) 5
Latitude N34°40'55"
Longitude E135°51'18"
Deer heads/ 100 days 8.3*%

2 3
Cryptomeria japonica Neolitsea aciculata- Pteris
forest wallichiana community
valley valley
gap gap
406 347
10 27
N34°40'44" N34°40'44"
E135°52'18" E135°52'18"
8.3 35.4

* Monitored from February to July in 2015. The others were monitered from May to December in 2016.
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Fig. 1. Sika deer monitored by camera traps in plot 1
(Nov, 2015), plot 2 (July, 2015), and plot 3 (May,
2016).
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7= (Fig. 2),

August 29,2016

Fig. 2. Flowering of the perennial herb Primula japonica (No. 611- individual in plot 2) in May, 2015, and growth

from January to December, 2016.
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Ty Ml hbTay h3Or—YRNT, H
CEAERTFEE L, 77— PNORE TR, 77—
POIMTIETF 2RI LeflE S o 72y, Wi
OBTEEE S, HEFICHT2REITH DN >
7= (Fig. 5), 7 — ViR E L7=BHED 2016 4£5 A
WCBFE LT — DM B W CHIER R L BATE R %
B L7= (Table 3),

ZFOFER, Fov b3 TRy —YREEROIEX
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Fig. 3. Grazing pressure by sika deer on an unpalatable species, Primula japonica. By April 15, all the leaves of
the plants recorded on March 20 had been grazed (shown in the circle). Plants grazed by sika deer were also

found on November 29. See Fig.4.



Acer rufinerve community (plot 1) Cryptomeria japonica forest (plot 2 ) Neolitsea aciculate community (Plot3)

Number of leaves
5 10 15 20 25
1

0
1

1.0

—

Proportion of grazed
leaves

40 00 0.2 04 06 08

20 30
1

10

Plant height (cm)

Plant size (cm2)
1000 2000 3000 4000 O

0
1

T T
0 100 200 300 400 500 600 0 100 200 300 400 500 600 0 100 200 300 400 500 600

2015 2016 2015 2016 2015 2016

Fig. 4. Number of leaves, proportion of grazed leaves, plant height, and plant size of Primula japonica individuals
inside (closed circles) or outside (open circles) fences from April, 2015, to December, 2016, (plots 2 and 3)
and April, 2015, to July, 2016 (plot 1).

Table 2. Results of the generalized linear mixed-effects model testing the effects of cage treatment and days after
first census (Days) on plant traits in three plots during 2015-2016. Models included individual identity as a
random effect. Bold figures show each result is significant.

Plot 1 Plot 2 Plot 3
Traits Variables Estimate torz P Estimate torz P Estimate torz P
Number of Fence (F) 0.14 0.92 0.3563 -0.01 -0.06 0.949 -0.09 -0.48 0.628
leaves Days (D) 0 3.33 0.0009 0 -0.52 0.6 0 5.78 0
F:D 0 -2.32 0.0203 0 5.1 0 0 -0.18 0.8600
Proportion of  Fence (F) 0.02 0.47 0.6437 -0.02 11 0.28 -0.04 -2.25 0.0253
grazedleaves o0 (D) 0 323 0.0014 0 738 0 0 a1 0.3175
F:D 0 -1.46 0.1463 0 1.26 0.208 0 0.19 0.8468
Height Fence (F) 1.94 0.97 0.3376 -1.32 -0.72 0.4754 -0.12 -0.05 0.961
Days (D) 0.02 3.33 0.001 -0.01 3.1 0.002 0 0.31 0.758
F:D 0 -0.19 0.847 0 -0.38 0.7059 0 0.64 0.525
Size Fence (F) 165.94 1.02 0.316 -67.7 -0.75 0.4577 7.22 0.04 0.9664
Days (D) 3.08 8.98 0 0.31 2.89 0.004 1.33 5.26 0
F:D -2.35 -4.86 0 -0.45 -2.91 0.0038 -1.03 -2.99 0.003




Table3. Inflorescence length in May, 2016 and
flowering ratio of P. japonica individuals
that were protected and unprotected before
elongating inflorescence. Inflorescence length
of non-flowering individual was treated as 0
cm.

Inflorescence length  (cm) flowering ratio

plots protected N unprotected N p  protected unprotected

1 635 +11.7 7 472+399 9 NS 1.00 0.67

2 6.5+ 154 11 149 =233 14 NS 0.18 0.36
3 469 194 9

147 £24.3 10 <0.05 0.89 0.40

Fig. 5. Protected and unprotected flowering plants in
plots 1, 2, and 3 (April 29, 2016).
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Establishing nuclear genetic markers to discriminate native Japanese sika deer and
introduced sika deer on Okinoshima (Tomogashima) Island. Yuki Matsumoto* (School
of Life Science, SOKENDAI) and Ryosuke Koda (Research Institute of Environment,

Agriculture and Fisheries, Osaka Prefecture)

BE 2016 7 AL, w22 YA (Cervus nippon centralis) I BT & 2 KB 5 ma ABUPHT T £ R
THBE S, BIEETORE, ZoEERRERr a2 AU T (Con taiouanus) O AZHEEKR
Toh D AN RIEES N TWD, i SIENF LR 2 & (K r B) IZIEABIISEASNIZ XA D
VUBBAERLTNASZ L, (FEOW EE T NIKNTND EZABRHEINL TSI D, RMNH~D
BANDEELTNWD LD EHEERIND, Ry o P hEAORMEHRET 57201208, &is FREELIRIZ2
HAlcEiz L, R E2THOMERH D, AT, M EBEOT T ER 2w P OEMOHERNA e
BE~—H—%BRTHZLEE2AME LT, T RXR—RIHHEEINTWD VAR E T DT ) MMERE
AW BRIEBNT & 0 TEMFEREZIToT, W/ BEDOTH (n=4) LRy =2uYh (n=3) »oEoR
T2 IR, HICHIE L5 oD~ —h — 2 W THIER I Z T, TORKE, 5509
L2 OO~ = —TEINOREICKD Liz, £z, TOWFOBIE~—H—7T, h/ BOTAEHR 2 ay
DA OMTERR DAL STz, ZORRIT, RUFFETHIE L 2 >Ola~—2—23, LRt 24EH0
HRNCAEB CTH D Z L Z2RET D, 5%, BITEITO VU7 ABEBRLT LT, ZHOBEBE~Y—I—D
FHhEZE S DIZFEINICHRFET 2 4 ERH 5,

F—T—F L #Ev—h—, &= —, FHE, XAV, Kyl (W 5)

Keywords :
(Okinoshima) Island

Formosan sika deer, Genetic marker, High-throughput sequencer, Species identification,Tomogashima

FL®IC

2016 =7 HIZ, Ry v =P (Cervus nippon
centralis) D FEA B M T B KRB 57 md ARIFAT T
AR RHE SN, IS ORR,
RN SR a2 PB4 T0VH (Con
taiouanus) & [F— OBAZTEAN ML S iz (B
K, AT —2), WIS FrEIL

Byh 2 & (Kr B) 12, 1955 FEIC A AMICE
ASNTHZA T VHINERLTNDZ EE (18
E51E7, 1983), & OEAREE RS AINAI A~ LT
WAHAREMER RS Twh Z s (L,
2000), fh/ BOYIREBI~REL, Frva
VT b M LT ATREVE S O, SBATRFFRIC L 0,
MW EBOTINBIIFA T IHITME, T
# (C. elaphus), % A U > ¥ > N— (C. unicolor

BT H AR PRAEFRAEZERE 25 613 75
20184F 1 H 9 H ZAF
20184F 4 /] 5 H %M

*corresponding author(f2): ymatsumoto.ac@gmail.com

BETE H AR REEFEHEDTFEBI K No. 101



swinhoei) OREAZIFFEB RSN TERBY, W/
BB STz o I ERRE BT O FERIRR IZ M
LTV DR EEME N RIE X3 Cuv D (Matsumoto
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W, RE LTS24 E LT Primer3 & 317 L,
ENENOBLB~Y— I —EFF LT,

PCR (T H] 9 % ¥ 3 1T 1%, Tks Gflex DNA
% M w72, PCR &
1%, 10ul (5% DNA 1ul, 2pM 7 F A = — %
0.2ul, 2 X Gflex PCR Buffer 5.0ul, Tks Gflex DNA
Polymerase 0.2ul, # 7K 3.4ul) % 94°C C 1 57

nl/cgi-bin/emboss/cons

Polymerase (Takara Bio Inc.)

A4 Fa_—F L7k, 98°C30F, 62°C 10 f,
68°C 30 Fb%& 30 ¥ 1 7 /v, T2°CTOMREIG% 3
ETIT o7,

B4 L 7 PCR PEW) OB AR T-BlSI 2 RGES 5 72
®, %7, BigDye Terminator v3.1 Cycle Sequencing
Kit (Thermo Fisher Scientific Inc.) % H\TH A1 7
N—lr  ARS BT o T2, & D%, EtOH Pk
(2 & DR A ATV, RLBAR IC Hi-Di formamide %
W - RFN LTz, FREEE S OH TV, 3730x]
DNA Analyzer (50cm Capillary, POP-7 Polymer)
R =T U AROEEAT > T2, 15 bV AR
FI\OWT — % %A WCTHMIC X DR %
R AE ) R SRR IS 2 RE L 72,

o,

HBRBELUEE

—HEDOMRNT & EBRORER, Fvnavhl by —
JL )Ly O T B & O I {5 55 38 Highly
Polymorphic Region (HPR) % 5 D[l L7z (HPR1
~HPR5) (F1), TN b _FMOMTHE S
DEEEWRET, 5~ 16EE o, TTO
T AR A~ — T — &AL, B
Ry avl oY TN TEREIT-
723, 5 ODBIE~Y—H—DH 5, PCRKIGTH
ME D) L= DX HPR4 (kU 2> 7', 278bp)
L HPR5 ([Fl, 395bp) & 2 DOFHIKIZIR BT,

£ 1. B LB~ — 5 — DML

i EERE o r—n o Tmfif 8 SN2 s

HPR1 6 HPRI1L Forward 60.12 TTTCCTTCCCCATTTTAGGG 431bp
HPRIR Reverse 60.38 AGCCTGGAGACAAAGATTGAGA

HPR2 16 HPR2L Forward 60.15 CTGTCTGTCTGGAAAATTCTTGG 324bp
HPR2R Reverse 60.79 CCTGAGGAAACAGGATGCAG

HPR3 5 HPR3L Forward 60.58 TGGTGTCACAAATCCACAGC 462bp
HPR3R Reverse 60.03 TTGGATGAGTCACCCTGGA

HPR4 9 HPRA4L Forward 61.34 ATGACACCTCTCCCCAGACC 334bp
HPR4R Reverse 60.3 GAGAGGTGGTGTCTCACTGGA

HPR5 5 HPR5L Forward 60.48 TACCTCCCAGACCCTGCAT 416bp
HPR5R Reverse 60.06 GTCTCATGGGAGACTGGATGA




F2. KTl BDOYHIZEIT S HPRA & HPRS fHIK O & Bl 4.

HPR4 (279bp) HPRS5 (395bp)
B B4 1D
SRE e 15 42 58 185 229 236 27 40 120 122 137 254 275 364
R awdh Ll G A (¢ AG C C C C C AIG  AG AIG AG C
L2 G A ¢ AG  C C C C C AG  AG AG AG C
WHE 1 G A C AG C C C C C AIG  AIG A AG C
B o1 AG  AG  CT G T CT T CA CA G G AG G /T
o2 AG AG CT G oT T T CA CA G G AG G /T
/B3 AG AG CT G T T T CA CA G G AG G /T
o4 AG AG CT G T CT T CA CA G G AG G /T
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Effects of reed-cutting in winter on the soil temperature. Sayo Kosaka (Graduate school
of Frontier Sciences, The University of Tokyo) and Shinji Fujii* (University of Human
Environments)

A case study to evaluate the effect of winter reed-cutting on the temperature of the soil surface was conducted, comparing
among the conditions such as non-cutting, continuous cutting, and experimental cutting. The results revealed that the
temperature of the soil surface was significantly raised by reed-cutting, and then reconfirmed that the daily fluctuation
was larger than non-cutting condition especially in spring. The daily fluctuation of continuous cutting was greater 11.7°C

in maximum than non-cutting.

Keywords : reed-cutting, soil surface, temperature
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RYRVRER 7 i (P PR IS T D ik o
S (35°577 N, 140°27" E) (XHiFEK) 52ha (YP+1.1
~19m) O¥FBRMIFEz2 L TEDY,
Phragmites australis D #5325 K& 1 23R A -
TS (BJI-ATH, 1994; FHIZ2Y, 2009; 1),
T QBT R LT TR 55K% 7 —4
1, PEIRIE (1981 ~ 2010 4F) 14.4°C, P4
Be kB (F) 1187.8mm TH D (KRTDOT A4
A 7 — X, http://www.data.jma.go.jp/obd/stats/etrn/

=V

view/nml_amd_ym.php?prec_no=40&block no=0324

&year=&month=&day=&view= 2015.8 &),

MOTTEMFMZ B E L72AFOARY &
KANDPITON TN, EMOTFER T L &b
(A TR L, DANCEB L Tz a v—7
E /) /N Ischaemum aristatum L. var. glaucum #f3%
IZE D> Ta Y —HH A5 Carex dispalata V%D
ERHEIN L TWD (FEIED, 2009),

ANLAT BUE N K S TR 3 Al L 72 1998 ~
2014 4FJE OB R 2 RIS, MY Rk AN D JE
DEIRD 3HIX (A MK, BHIX, CHIX) %%
E L (K1), & 174/ (1998 ~ 2014 4F)
DFIRIZ OV TIE, A MK EFE DI Y R0k

140° 28'0"E

@
1

HARXEEH SR
K&
2013 E N EY EHEX

35" 57'30"N

500 m
]

AR O U & AALE. R E BT 17 25,000 OB (FRAD) O —EBIZINEE.
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Increased uses of the word “satoyama” as an academic term. Hiromu Nakatsu *(Center for
Toki and Ecological Restoration, Niigata University)
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Reviewing the making of the red list of Osaka City. Takeshi Wada* (Osaka Museum of

Natural History)
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Aiming at remaining issues after formulating local biodiversity strategies. Norio Hirai*
(Graduate School of Life and Environmental Sciences, Osaka Prefecture University)
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Keynote: “Thriving Osaka, Thriving with Life”. Mariko Hanada* (Graduate school of

Human Environment, Osaka Sangyo University)
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Formulating regional biodiversity strategies in urban areas. Toshihiko Nakamura* (Chiba

Study Center, The Open University of Japan)

IFL®IZ

20 FELL BT, AR THEEIC S 2 B8] v
O MF L, TR PRSI O RABIE
%i@%@ti@,%%@ﬁ%®§ﬁmﬁi&k

HITHRE LIAT L7z GEHIED, 1996) . 24Ul
BT EA MVE TR OB RE T & B
LU, A O — L sk oA AR Rk B A T
L, BHRHEE - REFPEOLL L HICHARRE
DIRFE - (R EITOMENIE T 4+ —/L F& LT
RE SN TR RIEMEE D 7 4 — /b Nk
DAERER T o BARE Lo IES &, Wil
HARER B DR - FIE L T OEEROIED FIZo0
TEELDIEHLDTH D,

BIFIX, HARO AT ARENLC T IZEE T,
F LA M TR & B ARIRGE DR LA S A,
HiE 72 BIROW R —H T, #iliokhroH
SREREE, £ AL BROSNH OO EEEOE
NEESTZEHTY o7, WHHEHELAZ TEHIC
DL HHAK] ORINT, SEIERBEEMEICE
WCHSREFRFN L7tk TV DRI %
SE X, TSR D ARGER FOREN, £
T OFAHLR & LT B IRGEM RO /E R YR
T REFENCOW TS LT,

20 ALl A D, HIER E oo Ao &l & D ff
Hi~oEd, = 5ICHIEKRRBICAM DS
LRSI S5 727, B ATHE 2R D72 1213

M SIEIEDORS - IR LERFAR THD Z L
DHEREND XS oTE 7, 19924FD U F -
HIERY X v N T, AEWZEREORA & R Al
2R, EHICEDORAFRFEDTHOD 4
ZERMESRAY ) MHIE S, HAIX 1993 FRiC 2
DEAERERE L, 1995 1T AWM 2R E F ik
WERHRE STz, EFREIEITZ ORUETNIMZ 5
U, BEIL 2012 4E 055 5 Wk [ kR ML [ 5 ik
& 2012 — 2020 : B e dbEfbicmid e — K
vy T ABWT TEMZEEO ERIb) 28T
SEIERIANB Z b T 5,

2008 4 6 A [ ERIESEARE ) 23] E T &
T 36 T 2 AR R E LRI O SRE 1T, ﬂﬁﬂt
HIRD 15 7F8H &7 olz, BUE AT #E TR
DN 41, F7= 20 OB HEER T O 18 THilk
RS D3 E S A, & HICHTRATRIZ BN T 66
THIE SHEHSED STV 5 BRER S — 4
A= [2018 4E 5 H 26 HH{E] OAEM LRI #
kARG U A b Rk 29 4 4 A AR] 12 KPR &N
Z 7280,

FZ, B ARE OB EIZ 55> 2008
F3H, AARTHI ORI [EWZERIE S TR
HRHE A (0o b)) DIZEbnEoRRY &1
EbboRk~] ORIEIZ»DoTe (Ff,
2007 ; FHER, 2008), FD#% bREE, I,
K, Wi, diR AT T ORISR E DT DZE
B, FF#HRCVVRD T ADRRT—ETOS

BTG A SRIRFE RS SERE 55 620 5
*corresponding author(): qqvq6tq9k@star.ocn.ne.jp



N 7e & % G 20 O T A LR R 0 A ) A5k
gD < vicmhnbotz, BEL 2 2OH T, £
WBARVE O WS B L ORI R & 124 9 5 B 6t
FRERTH D,

AR THEHIC D < B EM S ARVE IS ) 13,
Z N E TOEMSHENED HIEEIEG (2 25031 5 1R
ZEET, S RREHIRRE S < 0, RRICHR Tk
TOEKKEEDERLIE, ZLTEDOHDLIE
RIZONWTDBZHE LD LD THD,

EMERENEKRT DO

EMEREOEEEL, THEYWoffiE) & %
BYEOANfE) EAEDEY, F-bO A &« DA
EXRZTWDHEZAIIHD.

BIEDOMIER F1ZiE, 940 (S4FE DA ORI
BENHEIEE BT IIEE bbb 4
SRRIREMDFAET D B AR (B M) H%
DAY D —FE (Homo sapiens L.) THVH, SFI
F 7o fthFE & DD D7 TR IE N BT
iz, TRbLMOAEYIIARICE > TORES
EHROKZTHY, ELHLVARNLTETIK
REEREDE ) O DHEMTHLH D, T L
TIDOEI S EIE A E 2O TR LN
BERLLEDLENDH Y AT LADOERERIE, A%E
R, TR L, ANOEFICHEAR KRB S
BRI R D, S LICHEREMITRZ LD
HEOLONS— =L LTADOLITER LETZ D
WWEOEEREZ, HBAICE > TUIREOENSE
MR zmodT<hdZ bbb D,

ZOETEMR AT B TS THERIT TR
FP—E A EMEN, 2, T O TG —
ER, BREO S —v 2], AORKMHI/ER
T2 Y —r 2] OIFD, SLIZEND &%
BIELVAT LA [ —v ) & LTk
S % (Millennium Ecosystem Assessment, 2005)

L) =D, R HLOAEFIZHLREL b5 IE
etk TH D0, ZhIEET/ - a2 hOREERT
SETHD, HHZEMIC, kvEioE/ Rak
DEET DR ESHMENE V& S, EBizon
TIE, HBALEEY7ZY OEMERSLVIZY, Zh
B ZDHDEBT LR, FlBRELHEE-
T SRR EMEEE T2 BT,

B F IS S ERIE O S E RICE D A
NEOE, AL U NERERFEETE ~—H
L 7 (Ramon Margalef, 1919 — 2004) T & 5,
Margalef (1968) 1%, AEMZEEMEDORE L LT
HHEFHO v /X H=—Yplogp, plEKHE
FOME) 2RV, Thbb, ZEREMEOE
AN E T, EEREZLZDHHRIFOE NS 2D
WTHOERIMERRATZDTH D,

A - EA N STEZARE AR, AERER T —
EADEIGLR E &b, TORREAEZ RS, A
M & > TEORMWER [k 2&m 5, F
T, ZHBREMOORBVIZEoThebEND
AERERIE, [ElE) 2L, 406 OF ERIK
~0O HEH) baEDd. 61T, RITHDIRK
THBRDONT U ARRN L &, SRR -
TRNAFX = bOEMOBEER L, Z0 T
BHNTEE D, SHERMEOMME & IX TR &[22
EVE] Th Y, FloZoEttix ke & TE
wWh) LEEA TS (FF, 2004),

LALBR B EmWNERRIER, L&z br
E—, ThbbifgiRs c [EHF) RiES IR
ZhE] TelRkigL L b2 bbb, AROZEEDO R
ELLTIWsnsERERO Y v /X, i
ZOTETZEE, TIUTBFOE BN, T
bbby hrE—0FHENALFA L THD, Lz
Do TEHERMEE, HHREBIUOPHEBIGZ O |
PE— RS DY, BOERIEE, 2ol
MEFoLiblcEmhTy foE—IREE, T4b
LI OMRVIREEIZH D Lz B (FFF, 2004),



FAI=BP GBI ZHEIC T " d D, MR,
MR, MEFH, MiZ, ZNoIxE SICHEERRES
RITSETHLN, ZoOMEBIZi LA~ AT X
Wb TE =, %0 [AfEME) MZEE) 1,
MERRT ) [R2H] ERE—EKTHY, ZHRED
MBI, ZRANUTEH T TR~ A F R
DNT U A— IR LS (B, 2011),

BN BRI & & 35 O R IR B o 5 ik
&, MR TE A EWIRICHRICT D S Bk 5 )
PR, WMFEIEESICESORY FABEBREVWR D,
IO L, EMBRIERRYITE bR b
b, ARBAEE TR0 RNZ O A & E
SRR E DN TRV ERZR > TWD Ebb
Nod,

£ S ER OB RN

AARTIEESENZ > ThDH LoD, ARk
FAROIEE HIREREBE~OBEEREE T 5L 25
BEFEEAETHD, L, BFFLOBERSHE
L, HUREAS O BRI, ElBERELITE
I ANx OMEEBHICHRSETE T,

MO TIEARGED BBV RD CTE XL, =
MITERAIZE i b & EAe 0 A2 O AR E DRHE
EFmITCEEZ, FITFBERD D OBEEN N E
EHICTHRE L SNTRLbH 7208, Sbie
B, Tz BRETMERSEBATHLZ LIED
UREC QAN

BT S REE 2 e, KB E OB -
TRVF — BRI T DA T A, BT
SNTERNVWEMTH D, AMIES OW BRI,
T REROMAFNIEDOZBMNRHRTH 55, #
TR OB - =2V F—DINEIZ L > T, #
T EEBNC AR E Rt o THELIT AX OAHE
PEEEIFERBAELTL TN D,

#ifk, Xk, & L TR Lo AT,

HRAMEE L, BREAGYL, SHICIRETO
HAR L LB RIEEZ BEET 2 2 L itk » T,
EMEMEE TR SEERR T —EADKTE L
6L TS, ZOZEICRDOE, TOIREMH
xRS, AxBDENHITAY, £2005
A0 R AR e tb s & HIE T 7o o T2 A
SRR & WA D,

IR, EMEERIEOBUIR & FRET, # i+
AR LIC L > TR D, FTIE, 2ok
DERIKRE, B E Db Y OFERLEH DL
(B OEDOEESZ Lo 0L, 0 L TH
WICS SO LOHRONEB RO HND, Tk
ETHUB DO ED LRI BURIEIR, £-Z D
MWEED Z Lo Rn 5,

THIRAIAE |, 370 THIIKORE Y 2@ [H
B AR L S E D) LWV o IRV T B
DO ANIHBEOBEEMK L /2o TWDHH, ZD
EMEZRRMEDO RS - R & Db D ITRE VY,
BEBE A 1T TR 29 4 4 HIT T4 2 B il ik g
DL Ea—] ZRELOVTND (BREXREMSLE
M ER BRI AR 5, 2017), ZAUIXAEWM SRR
BRI IC oW T, TOMIEHREDIRE] & TOH
BWOARERY —EADIY AR BN, #)
NHFERHHRE NSO T Y U L SRS
WED T =2 WELE L DL DTHDLN, =D
fhamo—o& LT THiliko BAREIROME M) %
biIFTns,

Ul

TRICESTRD=HDHISEHE DI Y

Rt TRe e ik 2 45 L, £ 2 TAE T
N2 DFFH % GLHE 2 72 AR SRR O 3R 13 0%
KHNATHO B ThH D, L ULITE, FRCHL
TEUC T AEM S ERIE O FEE & OV P 2 53 5 A
PR 25 Ly, £, HUIsR o RECHFSeHE RS
HDAWY) - EREROBEE B RREIC b 5



ALY NBRETHS>TH, EWERIEFE I O
W A o3 PRAR L MU S < 0 &2 BT E 5 A
IFEDLO TR TV D,

MME] M78U TZEMK1] 0%l

ZIZTEY HR) L, HIRERIZIUDZO
MR O FHEHLE OBREIE, S HICRT T 4
TIEEO T N —TRNPO 72 ExFie, 7205
MR EE, A2 OEEDRNTEYSIRNE & B
Wb Z2DEHLEZEZTHERTHD, L
WoT, MO EMZHEMEDORBIZOWT, R
IEETORBEZ T D L L bIT, TOFREMRIR
AW REEREBNVR D,

Hittek Je OVE DT R O FF K 0 72 3D |2 M B % 48
W2 M7 & LT, BRETBEMA RS %
<, PHC Ko TR, F7mMml clxam-
ok H 2 H2Y 3 DATBOH M S A AR BOR 0 48 1
Lo T DAL RZT BN D, Hldiig-o <
D AN T HEBIE, FOEMEOFEIZHND
59, ZhEEEETI0LICE [EWSEED
Za | ZiENe b, LR TZ o7 uEH
& LTCOITBUE, HRIESRE D> D 2 0 FEMC R 2
DEMLFEERL D,

WD HARBR A LN, S DICAEY - &
EROWRE IR E, Wb LEMEZERIEIC DD D
5 [HME] oBETEECTHDL, EMFETHD
PLE, BEOJEEM, FAETHD 5O
B I SR A R0 LB 0D A= ) 22 e P oD R D il HE ORI
WIS COXBIHENEFH LV D, bHAA
O MIROHEMFE ThH o Th, WA Z o Hik
DEMEZFEEIZ OV TOIBIIEETH D, &V
DUIFITER EMET D2 REZB S E 3O % D%
HBRFIIBET DHEMEOEKENTIERTHD, L
DLBNRE, ZOLI RGBT HLEMEOH
BRI RRDGIC LY, TRITHOBE L1THh %
LEL, 222> TRELT 2R AT bhd,

MR DA LRI O BRI, Z oMk T
EHO LB A2 RRBELHVELCLTNDL I L%
AL TIUE, HMFIE, EBEEECrrbD
Z ORI LR 2 T RPATBUC HR i 2 &
LhiclFEDO O EIRE LTHHfFEND,

Forb— 00— 3y TOKERDTA

Hilk > BARBREECAEM S RRIE & N2 D hindd
VD, FZzoMME, MERIZONTH, TONREIX
MEK, HBIZ Lo THRZR S, ZOBURITHRIZER L
THE,  F M oo IR EE - WAL R
L3, AR E & DM R D BT R
D6 DOIEHRBLERFRIZ/A D,

RS AEE L CWAEMZHEIC» b b Y
PR, E7oF ORI A~OXIER, S I
KADELED, THROB SV OER D HL R
SV DR E TR D ZOERIED TIE L LI,
HRT7 Vv r— U —2va vy 7RBZhbhT
72 (K1), UL, ZOREESEIEREICL -
MO MBMENTE DI OoNnTIESTLLE I IE
WorT, RS O KRBEBOFERIT UL UIXHERIE &
ERITHY, THWEIZELTEEBIZTS) 5o
TZRMPRAETHEZL AT b s,

ZOXORHRMN S OEROBbII I, LI
LIERM S &M L TRY, BFOEAOKBRIZ
PFLeVWADBEZ D, L7zBosT, Tvr—L+oD
FIERLT—7 vay 7O MbIEEKL, RO
BHO ST EEIAE O T 2 O HUE RS & 7
D, LMo THRIEMMELELLRVRED G
DHRZTHND, HBHIKCKTS 2Dk 5 7%
R E OTRBED FHFIN & LCiE TSR E D 3
FETHITHOREORES) L RN D
BERAZBORICKMEES AF VOS] O o)
JFIRTHD LoIZEb x5,



8. CNETICEMBHRME] LOSERZRELED.
FRRBEDXFERECENBGOETN? HEE 2%

4
156,%} B 42%

0 50 00%
B, BBECESTHNDNOBS
BT T e —
BFCFEL. . A=

i TR (EY—ER) w
Re FER  Egi-Xk  FHO5030
&Y 8% A:m-em grm,o agg._bgm, sa»'
REGEE

E—RTASURHE xaw ﬁﬂ(iﬂ:ﬂ‘ EX) ’; wn 5n Aozxry
BON—7> W TR gos\AmERRSRS £ EEEOLO © 35Ty Fraleds
it s g S BBOSHE BE (% 5% R AM RET R<H A AT K auoiis

MENTE ETIE Bir RELOKH WEAM SEOM EREM KB AMK, 4o, 6 BT

A Jromam mm WS mmam % BEEEDUL SYAF g CTALN
ERM K xwhoconsan ana Bhgoy ARsERSKTIS ot
st iﬁ;‘r‘\"f RRAWHE gy ) Ak wE am (Em 2 70 ES

KD

ES

FULS EHE RENR RARMORN oy U5 83 ARE Lol s

@ ﬁ!wl BAOES BROLMTEELORE %A 7HIIHL AxoE 12

A BOR x5u50T5 58— BikE CHONR EMNESSEMETS T5v0AR SSX R KPER B
i 2—ny wls AENEA ARKS WHE Bu RUOAOHESEVY 73 $o3 370 &R bR
SHUOK HE ROA AMCHOLTOBRS BEH Ehrass RNEOR AAm EFF—F FUH=

B pausaen O RO ta,(ﬂ;ﬁ-y- ER) #ntots Busmmozss 37
S Lamts BCOLAOEN  FREA L—F

29 hUNHA 5

SSAMLERY, RULKEIERT, lhtnutta—mlauwmu— >
#Y EMALOOBAY TEETOS EHOXAAL - BIHEL EX
DOBISFRAELY ?&b‘) BLDETLONEES

R0, IEMBHE EPBLEONTESBUETD? oy MO
WA DB ELIEEEDEL) 2%

0 50
K1. @ Tco7 v — NEEORE RG] (P,
2014a ; X, 2014 12H5<). HiRICE -
TOEMEHEMEITESICEZEEZETHD,
T — hOEIEERICLY, TTROA&

LRI~ DBRLF VO R S BTl
5.

TROBER®LE LV TRE Tkl T#)

HOIHENE S < 0 OEIEME L & BT, ESHEN
DHEFAPERF5 TRVTEZN S 2%, TROE
ARBHbWAEETHL Z EEZTRIZL2D VR
ZHOMENRD D, £ LTCRKIC TEMZEEDO T
Akl FETITEDG ] & WV o I TEM O FEAGA
HOFW (FFT, 2017) X, HUgERE S <0~
DR B D3R L OB S ERIED Ffiklc & o
THERETH D, HRICKHT HITHORE R ER
FoRE LTI, RT V77—~ o | E L,
EUV—7vay TOFHEHOBRER LI, Z0F
Lok RpZ & Thsn, HlxiE, THIERO

10} s !ﬂml BRm <1-J aROBOKS 737 7; ST WAL
gf HN=I=sh !ﬂ“u:nnzu*“ W) - B k J

FERICOWTOEERMRTHY, TTROESA
DERZ LoD KBS ELHIES< Y LT 5]
LWVWoELETH D,

L DiRIZE > T EMEHIE] OSSR,
KL TR UBENEDOTIER, Lz TRE
WL CoOZBEMO THEMSEE L) OXF
ZEVDITEETHY, fRTHOLIRT VLD
I L7 iFaude 5720,

T —= U=y BN AHR
WZEoTiE, HHLDTEMSHRELAT D
PN EMOLEETHY, TOLIRBETO
HEROZEUNE, Z D% OIS < LT Y I
BWTHHEETHY, HBEMEOHEWNTL L TO
MRICORN 2 Z b HffrEn s (A, 2007,

2015),
H O ODRKEREEIL, £ < OE RO~
DY IABAFNVDOHFHES ThH D, —MRIIZHEER

DREFITBRHER, 7220 FOHFMEHNHE

IHLDOThY, MROBEREZIKIZLTHOIBND
BRIZIE LA ER DT, LIz THEER

WWHERSL VT 52 E~OfEbamETho
7oo LML, ATBUZZ O MMM REE, 2
2o TCHROBHWRE R AR 25T 5
BWVESTHLH D,

AR DD o T HU A S < v itk Wi T4
TOERZIRY ANTHSL 5] #BHOEATE
L, BRECEATER, 2T, ARERES
A SRR A~ D BLY $LA D FHAR4 # O 1]
DFREILDRND ZE~DOHRFK S H o723, 72
k0 b, FELNAEEXLEECIRD AWMt
OBP » =X AXF—H CORMBEAKRE <, TR
DOBBERFE DITEA~O KBS EIE & OB HVRK
EholmZ btk

TR OF A, WABDNY ORE - (RE
DHHENZTHAERE, LA
FOLX—, BHOKEEOEML, LR



B-1 EZARN—T S\ =T (-7 LB < SBHIRE)

BBD  * NEEEEOHHRFLELESHHDRHIHER
= *FEEHBU. KANEPREINDIHR
= (EFR—TDHILEREREHVOEL)
usheen ¥ T?)bb‘ﬂ!lfh@?')b‘ﬂ*’*l\#b‘ﬂm?éfﬁl?

VIS TEHAGTREIZES FIBEFRDMPA TERBL
w vE#ml&v}\tiésmmkﬁrééummr%r BV IR L ;&{.r swsmvm&xl SR WORNKE), BOENIZH, ZHL
XU]V&XIII(-"@IM&‘”LL MEE 60)!%6!:‘##—17m5/b0)£ﬂ<'dV?I7F$V)§7§(IJVE/VI§0JIU)7KBI BREREFROLHE T,
LA TELLYHRHEED
TEXV?E&T Eﬂ)éﬁﬁﬁﬁ‘l‘?%fljEi!‘PTV?Kﬂl'EalUY‘ LV V?&n‘l'\éﬁmvxfmafh? 'I. MTREEESVHBHBOEL
h—7k!mm0kﬂ‘uv$m§ﬂ‘ﬂ§'d (40T DIV YR NET N AERO VE
D ;HJ:-Etb—ivl%'ﬁﬂ!-ﬂth—#ﬁ‘hhlﬂ L ’.;VAI*’#M EA—IBBRIENVEY EREF L —T DAY Y
ITAETF 7V§M&a\nbxéﬂiﬂv?7/xtt L)Y }\&!m ES&‘E DENMOLL %§5t£’)4 NEIBIEFYFV VBT ERL & R

_ * SRBETOCAN—TLBRMEZDZIE
* FEERBICEMPERZRFLFE BB DHER
BHTE * BEPITEMSOPEN. AWZIEDILTE
i@}% * RSYTAPOBEFD/IND—DEREAM =R
*EAN—TOEBHEICOVTOERBERTOI S
* EIONSBRMETE TR EMIRIZDE R
*Em -EBEBURRBZIEUETR—TI<D

viE —TICBTSHP B VIRGIZOELL\ES <v$am757%mu
TH/IINPOPRSUT(FEIRE DD VIR, chepi, 5 7>H:l V?
&tﬁﬁl}ﬂ‘(‘liu BREMVTELERE TESELSIC 1‘673& x?:t ﬁE'\ B
BRE, K hv

(KESNIER)

T A@ﬁ)id(&'ﬂﬂi?b!miﬁévﬁﬂl
U)PRELk') BOAEBIELTEEVERR. ﬂﬁﬂ&%ﬁ‘!’bVﬁﬁmﬁbk;mm&fh(?w HABREY AT, TEHZ. E0E) VRS

=MTY. FRITEITWELLHDRIDA VEDO: WAPEDES TH- ¥ EL2RH (R
W) OUE (W) YIMEHOFR (THRLF—, *ﬁﬂ* F&)VA1F i A EANSD—
KL T(TDER

R Ty
2030 * FEE BB CBEEBRNEL
* FEHBL, AFRRTRSY 1Pk
« EMEROREERE DERAAZ
»PAN—TBOERERNBSNENCEBL
* AN OKENTENRT ADBREL
» B CERENNES BEIDEZANBL

(KEBNEER)
EWE

VHUBHENYFHROH,

WRETVEROEROER

TLNBVEMRMD,/ I N\IHMNVRERR LS. KEBEESY
NIAENPE DB TS (/N )EL%L &Vﬂﬂ”)lfﬁn‘tm SENYAFHNBYLNYARBDEN, BYGLVIBFADENYY—
ARGV VA SER IR DVEXI!?& HTHANVEN VNS EHORBIEART 717 DH TIE U)Vi“égﬂ((!b T TRE)
AENVE>TNDIE,
W S NF B AL, x»vaa&wimmmm VKO3 §nvh$;\¥7)kt SN BHRIEER VR, Amwwxvzm LTI
BEEAR. (?)GREFVRLO1H. EPCTIARLOI THLN SV VERSAE VLA TRLTUD VHRII TRICEENSHIETT .

X 2. £ : HUSEEIS IO S E 7= 7 v —T 20
EamOWE., F:U—r gy TS

Bosih, EHICIEINE TORETEN L H
%0347x&4w%im,5%¢ﬁ®ﬁwmo
WCORBSE, RICERERERERIC LS, £T
TZDLL DERZSIE - AL 1T T D1EEREL
D, FIIREREETH-T, LLZEOX
O IR RRER LIAER, EMSERIE L TR D
MDY OFFHITN DI TE L2 LMD
Mole, £, FELNZEROEHIE, Z0OAN
W& > TOEMSEIED [GRE (FE) ) Tho
720,18 (HEE) ) ThY, E-4%0 TR (I
M)l ThHolv Lz (WA, 2015),

L7eMlo T, 77— U =2 v av7iZ
BLCIE, e dreneho MEREA) 2
Lo TERRE) & T8, Fo@lEE e LEIC
IFD TRIR) oAk H LA UOEERL, EALE
RARTH B D Z LT, D% OB~ Bk

N—Ta LRk R (R, 2017).

DI A A= X TEDH T L IR
2).

T b bEOMIKIZ A B WSRO T
WIEE ), flx0E, £< o THKRREICR T
5 THDEEEY) T84 GERE) (BAGEHEA
¥ 7o ERMEEE & LTCTIRY B o D,
WCHEB IR T, AR Tf) S T+28 - 1
EC) Mz Lol HLEMEEEED
BEIKIEE & L CEBEICR D (FRX, 2014), T
BHOLMTOAXIZE>TE, Anlzbo &
MNEZNL, EOrHr>7mEATHIELIN
DM Flo TERNZRIBLIZHHZER T L
L7 bR EENDIREZ VD ICHER L T Dy,
EBIC HEFEORNTOEMSEN L OBBROR
W, EWvoltT—<NEHHTIELY 7 r—X
TyTEIN5,

ROV (¥



LTHOERZIMYADHE

AW SRR MU RIS O RIE,  FEARIICIE, b
WORARREOHFEMERZNE N2 Dhhb0 O
JEROb & SE X, EMEZERYEC) DD TR
B AP, T OMEMKO TRk &% L
SOMO HERLH RO T35 (217> THY #L
DERAENLCHZ WX D, LR T, Huk
DEMSARMEC KT 2 THEEBEEB ) 1, 9037
BoHEMZEOHBI T CHICLTH, TD T3]
[R3R) T8 1220 TiE, TR OE LA B2 S
SNHRELDENWZ D,

TUr—= U= vay 7 THERTITRD
BRIV IAADO T ot A% %O FE FEIKIZ X
HLHZLBHETHD, bHHAITERHEMED
HrCIEIMEIH VL0, TR FE LT
B R TR 1conT, s LTRR 2]
DUV T THEAM OGO TE L& TiER
WL, HIBRZ E1EdH Y 2720,

HUBCHERIE 121, ZOHRERORWEZD T o
EARDLNDL LI, THEONTERL] &TH
BT, TOEKIITRICE > TEIY &L
RHOTHY, HRE DA O N RN & 72
DT THD (WA, 2016 ; iR, 2017),

HERRE R DEHEDRERE & EMSHRIEDHEAE & 51l

SRR D IR R, T EEA B
JRRNC RS TR BICTZE 2D ENTED, b
LAPRRNZ e o Te & S ITIRPEICIT X BRI
2, ZHILTHLL W, WWEEZIT D, £ORICYL
BROWANT T D, UK, EMEEREORE
WZDOWThH, NERUEIICEEDWHEE, £7h
VT DIFENRH > T LMD RETH D,

THERIL, MR R O E & LT 4D
LR & —) &, ARREEHRL LT DRI
RAEDEENICRE LTz, £ JICIEE iR R

Wi LaEM L+ 5 NBEEE LAMZHREICE
THEBEBI > TW05D, TOEBICKLIE L
o [y (FE) BT R [k (ER) v
71 OEFICOWTE, EWiEICEEs 4D
BERZIICD & 2D S F & F 720 A RGEE R & O
WIS T EM SO R ESCHIRA DA D I VT
LI AEELED TS (i, 2014b),
HGITBUZ B W TIE, HARPRES A S AR EIR
EOHOOTEHSLABIZE DO TLRN, LA L,
g o3 & SR X 7o A AR O R A - IER O
HEHED T2 DL, D K D M ERIEER DL
O L EBICTROMNR & MRS O E N
MBERFARTH D, LN > TEORE L H#HEIC
DWTIE, MK, AL AR I VA E
NERZFHTHY, ZOEFHIZHETH S,
RS O E 1L, AR 2 1L U2 AR
BENPOROREZERVRBEIND N, BWIEO
SERE Do THBRT 258N EAETHD, F
TEH OB Y AN, X 5 IZ IR O %G,
—¥ REFEHES R EIEIN NI EEH DN
TN CLBRE NS Z EMIEEAET, KRB
R SCBYRIL & Ol s THEIND,
HIHIE DR E DR S, Al KOG 2 9
MR, 2 BREERCATE O BRI R 0 B Ak 5
EMEIEEOW RS & Vo R E R IE LT DX
TR E BIEETHAALMAGLH D (R
1, 2017), Z X ) kb MR & feik
T DTEOITIIMBERFRIRA T TD—DLWNZ
%

B Y (KERTEYMSHRITEBE~ DR

BUE, & BT LW AEM SRR HUSREN T R BT
EBRMEEI  AZX DX XA FEVBHA,
PR 72 £ B R 232018 423 AIZIRE S LTz
(KB, 2018), % OEDEFTICKHTIL H K



ST AE CBR (S A7 B 0 SR PR R R o v
VIR T T A TERT O A SRR USRI O R &
B AL BIMOBSETEE, £ OHIKORE
LABORBIZOWVTOIER LMD S Z &
NTELL DFEVEET,

TOHE L RE ST Z OFERKIZIE, T
DEMSERMEDOFRREIC Z > TEER e BULAIE B A3
RENTWE, LALZEOHRICIE, HADEYMS
BRPEDOPLS & L CRE R ERE A & ORI A
SRR ONLE ST A D F 0 TRk, F
7 MU s 0D BIGRL A SEAT O LS & A B AT Dz
(P22 ECO A7 =7 | ORFIZONTORFEHRD
DI ERRIC o T, WIS LAIERA K
ORHHTHY, K&EEHINTWDKRIRTO
LSRG O BHIN S B Z < D& & —k &
720 FERICEITEN, T LTHIEE Db O b ET -
WAL 5 Z LI k0, T oA DAk ik
eI DET N 72D Z LB LIV,

FRY VRV LAOBIME R OB EE LD
DId 720, KETISL B K S AE o 1 AR K
SAMBEL OIXKEE, JTHEEEZTAEVE, LD
OB ERLET,

5| AR

f. 2008, EMSARTEBIZIRERNS - B (D
DH) DIZEDLWED2RNY 2+ EHT-bOR

K~ 175pp. TEEW, TIE.
MR, 2017, AMZEEME W BIX G kR, 37+35

pp. TR BREE BB AR, TR
WA, 2015, W AR RERRNG - A
FRVEE D il 5 < 0 - BILBEWA T VIR 2
A3 0. 104pp. WT A, WA
BRELH A W SRR IE -ERERIS I . 2017, EM%

RRME IS O L B = —. T9pp. BRETA, HUAL.
Margalef, R. 1968. Perspective in Ecological Theory.
111pp. The University of Chicago Press, Chicago.
Millennium Ecosystem Assessment. 2005. Ecosystems
and Human Well-being: Synthesis. World Resources

Institute. 137pp. Island Press. Washington.

PEIX. 2014, WEXFLDEMBERNE « EMLARIER
LT T 134 + 45 pp. HERBRBE Y YA 2
IVEARERERBERR, B

AR Z. 2004, O A ARGE 0 B BT N
Bk - b2 o —. 128pp. < /LEHIAR,
A

. 2007, MR A4 2 RRE G O SR E I 1A

T:THRTORY AR, T AT —7HE,

71 (3) : 240 — 243.

. 2011, HIEMEEFA=BIZE > TOEMS

BRIE. FATZHOER, 564 @2 — 4.

. 2014a. HEXFLOEMSENE BXAEWS

FRPEHIBCRRRE . p. 59. WEIXEBRIE D V1 7 V324

FRERBEAR, HUAC.

. 2014b. #RHT - B EIEO LY SRR A

TOFTTm R EE, THERAEM ST v

Z—HFFEA, 7120 — 128.

. 2015, TRAODEMZERNE] HURERE S < Y
OT o r—FRELY. AMEZEELIE=2—
AL H—, 421 — 3.

wmE e E (B - PRERE - REJIHEE RE).
1996. #WHIZ>< 2 AR - ERBRE O BRE L &
EHEE. 186pp. fRILFLYA T v 7, HAL

KRB, 2018, KWL ARIENE - A&
DZZBLIFENH AR E L KRIR.
122pp. KB 7 B 55 Jm) B 85 il 3% 400 B 5 s S AR
NS



T 29 FEOFHMELTE EFER

X =
SEH BT, 2016, KIRFFICH T DARMAE, 7747 ~, X—b U7, N7 ET U ONAMIERIKG
—RERET - Mok dE=2 ) U HIRBARE &R, 38 (1) 129 — 40.

BEEH

SRR O X HKIL, HIBKOBREES LERET DI ZICBNWTEHETHLIN, THET, £0
EEEZEET 22O OFENBOOVTWARVORBRTH 7=, LnL, MR EZHELD 9 X
WCBWTAERRRDE=XY 7 X207 4 — RNy ZIIRPER,

AMFFEIE, 2010 AFED 5 2013 4ED 4 HAFEIZ o7z > TRIIFN IO BE &5t g & L CTHRTED R ARY
HIROHNEBHE R BT 57 v — bE S, AT LD TH Y, SRE IR OB A T 5
ERFIEE LCE A CE D, T o — NE O RIEBIIAIERE 588 1, 44EBICiE 1159 fh & 2 1%
WML TRY, ZOHRFIELEHEOENINRHLDLRTNDEENZHTES D,

ARHFIELT v r— FE AR D HE L U CORT T TR, T TSR E L (IDW 35)
AL, ZERMERKEER LI EICL-T, T &AM LL, —OFIZHLEF LT VWET
AORHFLIEOBUR & S LR OFHR A R T Z L ICHIHI LTV D

HARBRBED MR A L OVBREHEFICB W CIIHIEREIZIS Uk A2 L D Z EMAAIRTH LD, K
B SIS B W THSRIHAIE T T4 7~, X— LU T, NI EVYDONMRILRE BEWREDOEE 4
FLWIRERIIT—2 L LTHITL, D23 KRR LD &1L, KRB O BRI 7248 AR 3R 1T
BT 2D ThHD, E£iz, AREBAD OB E COEBYERERE L TCLERTHD, LD
FHRIZE VAT EZEHSFHMIL, WPHMETESEERET 2L LT,

ESTERSRAN i 25 203 Th S S
WFEHMGLSHEELZRR

Rk 29 EFEND FHMMBEABIL TR 1 B0 388 2 B E CICBE SN A AR BICERE LT,



W B 7E B R RAE A R — LR —

http://www.omnh.net/konc/

WD B AR &R ) AR - R
http://www.omnh.net/konc/toukou_Kkitei.pdf

W VU T SRR S B9 2 B
http://www.omnh.net/konc/shidei_naiki.pdf

W T AR5 &R 424028 1 5 D PDF XA FDO URLIZCTAR L TWET,
07 AL DEDDID ENXAT—REIKONC =2 —2% ZELFEN,

http://www.omnh.net/konc/konc_member




