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Comparison of the distribution of non-indigenous marine sessile invertebrates on the coasts
of Kyoto Prefecture between 2006 and 2016. Keiji Iwasaki* (Faculty of Liberal Arts, Nara
University)

Occurrences of non-indigenous marine sessile invertebrates were surveyed at 41 sites along the coast of Kyoto Prefecture,
facing the Sea of Japan, in 2006 and 2016. Two species of mytilid bivalves (Mytilus galloprovincialis at 24 sites in 2006
and 21 in 2016; Xenostrobus securis at 0 and 3) and three species of balanid barnacles (dmphibalanus amphitrite at 20
and 20, 4. eburneus at 16 and 18, and A. improvisus at 10 and 18) were recorded in the surveys. Four species except
X. securis extended their distributional ranges into Kumihamawan Lagoon and retracted from the semi-exposed shores
facing Wakasa Bay in 2016. The extension into the Kumihamawan was considered to be caused by natural dispersal or
secondary human-mediated introduction from the nearby sites, but no reason could be detected for the retraction from
the Wakasa Bay. The number of non-indigenous species was greater on the inner coast than on the outer coast, while the
number of native sessile animal species and gastropod species combined was greater in the outer coast than in the inner

coast.

Keywords : change in distribution, Kyoto Prefecture, non-indigenous marine sessile invertebrates
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Table 1. Study sites and dates of study.
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Coastal Site Site name Latitude Longitude Date
area number N E 2006 2016
Tango T1 Kamai 357 39'20" 134° 52'58" Oct. 9 Oct. 15
Peninsula 7, Asamogawa 35° 41'24" 135° 00' 54" Oct. 10 Oct. 15
T3 Mitsu 357 42'43" 1357 03'58" Oct. 10 Oct. 15
T4 Taiza 35° 44" 17" 1357 05'34" Oct. 10 Oct. 15
T5 Nakahama 35° 45'39" 1357 10'40" Oct. 10 Oct. 15
T6 Sodeshi 35° 45'53" 1357 11'52" Oct. 10 Oct. 15
T7 Kamanyu 35° 45'16" 135° 15'07" Sep. 15 Oct. 15
T8 Tomari 357 42'17" 1357 17" 20" Sep. 15 Oct. 15
T9 Niizaki 35° 41'35" 1357 18'18" Sep. 15 Oct. 30
Kumihama Kl Minato Ohashi 35° 38'33" 134° 54'01" Oct. 9 Oct. 15
wan K2 Minatomiya 357 38 8" 134° 53 21" Oct. 9 Oct. 30
K3 Kumihamacho1954 35° 36'45" 134° 53 19" Oct. 9 Oct. 30
K4 Kunihama Port 357 36'29" 134° 53" 44" Oct. 9 Oct. 30
K5 Jyuraku 35° 36'22" 134° 54' 09" Oct. 9 Oct. 30
K6 Kuzuno 35° 38'22" 134° 55'30" Oct. 9 Oct. 30
K7 Minato 35° 38'31" 134° 54'16" Oct. 9 Oct. 15
H1 Lake Hanare 35° 41'22" 1357 02" 19" Oct. 10 Oct. 15
Outer Wi Ine 35° 40" 19" 1357 17" 40" Sep. 15 Oct. 15
Wakasa Bay o Nagae 35° 38 57" 135° 15 12" Sep. 15 Oct. 15
W3 Shimakage 35° 34'31" 135° 15'01" Aug. 14 Oct. 10
W4 Oda Shukuno 35° 33'39" 1357 15'04" Aug. 14 Oct. 10
W5 Sezaki 35° 32'44" 135° 20" 38" Sep. 24 Sep. 24
Miyazu Bay M1 Ejiri 35° 34'50" 1357 12'09" Sep. 15 Oct. 11
M2 southern Amanohashidate 35° 33'32" 1357 11'13" May 6 Oct. 11
M3 Monjyu 35° 33'25" 135° 11'10" May 6 Oct. 11
M4 Shimazaki 35° 32'22" 1357 11'49" Aug. 14 Oct. 11
M5 Miyazu Port 35° 32'13" 135° 11'56" Aug. 14 Oct. 10
M6 Shishi 35° 33'45" 1357 12'48" Aug. 14 Oct. 10
M7 Tai 35° 35'09" 1357 14'31" Aug. 14 Oct. 10
Asokai Al Iwataki 35° 34'06" 1357 09'52" Sep. 15 Oct. 11
A2 Suzu 357 33'43" 1357 09'22" Sep. 15 Oct. 11
A3 western Amanohashidate 35° 33'58" 1357 11'20" May 6 Oct. 11
Y1 Yura River 35° 30'39" 135° 17'07" Aug. 14 Oct. 10
Maizuru Bay ml Kita 35° 27'35" 1357 19'00" Sep. 24 Oct. 10
m2 Nishi-maizuru Port 35° 27 13" 135° 19'18" Sep. 24 Oct. 10
m3 Shimoagu 35° 27'38" 1357 19'39" Sep. 24 Sep. 24
m4 Katsura 35° 28'53" 1357 20'57" Sep. 24 Sep. 24
mS5 Nagahama 35° 29'16" 1357 21'49" Sep. 24 Sep. 24
mé Higashi-maizuru Port 35° 28'58" 1357 23'30" Sep. 24 Sep. 24
m7 Chitose 35° 30'44" 1357 20'48" Sep. 24 Sep. 24
m8 Onyu 35° 317" 1357 20' 56" Sep. 24 Sep. 24
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Fig. 1. Study sites. See Table 1 for site numbers. % : the site where water temperatures shown in Fig. 2 were
measured. % and ¥c : the sites where water temperatures were measured from 2010 by the Japan Fisheries

Research and Education Agency (see text).
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Fig. 2. Long-term changes in mean water temperatures
in February (thin line, no data in 1998) and
August (thick line) at a depth of 12 m in Kunda
Bay from 1997 to 2016 (measured by Fisheries
Technology Department, Kyoto Prefectural
Agriculture, Forestry and Fisheries Technology
Center).
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Table 2. Mean values (= SE) of salinity in each coastal
area.

Coastal area No. sites Salinity
2006 2016

Tango Peninsula 9 34.7( £ 1.0) 356 ( =+ 1.1)
Kumihamawan Lagoon 7 11.3 (= 0.7) 20.1 (£ 2.3)
Outer Wakasa Bay 5 32.0 (£ 1.3) 344 (% 2.0)
Miyazu Bay 7 23.7( = 24) 30.0 (*+ 2.1)
Asokai Lagoon 3 9.3(*=1.1) 14.7 (= 4.1)
Maizuru Bay 8 304 (£ L.1) 13.6 (£ 3.1)
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Fig. 3. Sites where Mytilus galloprovincialis occurred (closed circles) and did not occur (open circles) in 2006 or
2016.
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Fig. 4. Sites where Xenostrobus securis occurred (closed circles) and did not occur (open circles) in 2006 or 2016.
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Fig. 5. Sites where Amphibalanus amphitrite occurred (closed circles) and did not occur (open circles) in 2006 or
2016.
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Fig. 6. Sites where Amphibalanus eburneus occurred (closed circles) and did not occur (open circles) in 2006 or
2016.
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Fig. 7. Sites where Amphibalanus improvisus occurred (closed circles) and did not occur (open circles) in 2006 or

2016.
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Fig. 8.Percentage occurrences of 4 non-indigenous
species in each coastal area in 2006 and 2016. K:
Kumihamawan Lagoon, A: Asokai Lagoon, m:
Maizuru Bay, M: Miyazu Bay, W: Wakasa Bay,
T: Tango Penisula.
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Table 3. Range of the number of non-indigenous invertebrate species (NIS) and mean numbers (£ SE) of native
sessile animal species (NSS) and native gastropod species (NGS) for each coastal area in 2006 and 2016.
Statistical comparisons among coastal areas were conducted by Kruskal-Wallis test (H) for NIS and one-
way ANOVA (F) for NSS and NGS. The small letters, a, b and ¢, indicate that the values with the same
alphabet are not signifiant by pair-wise comparison of Steel Dwass method after Kruskal-Wallis test or
Bonferroni's method after ANOVA. *: significant at 1.66%.

Coastal area No. non-indigenous species

No. native sessile sepcies

No. native gastropod sepcies

2006 2016 2006 2016 2006 2016

Kumihamawan Lagoon 0-3 a,b 1-4 a,b 1.3(%=0.3)b 02(+0.1)c 23(*+0.2)b 1.6 (+= 0.6)b
Asokai Lagoon 1-4 a,b 1-3ab 0.7(*02)b 0.7(+0.3)b, ¢ 13(+£03)b 0.3(*03)b
Maizuru Bay 2-4b 1-4b 1.4(*=03)b 01(=*=01)c 26(=05)b 09(*=04)b
Miyazu Bay 1-4a,b 0-3ab 24(*+05)b 1.6(£0.6)b 3.0(£06)b 27(%0.7)a,b
‘Wakasa Bay 1-3 ab 0-1a 42(*+07)a 32(*+11)a 48(*+06)a 42(*+08)a
Tango Peninsula 0-3 a 0-4 a,b 32(*+06)a 32(*+07)a 29(*+04)b 42(*+09)a
HorF H=154%* H=16.7* F=6.3*% F=11.1* F=3.5% F=4.1%
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Distribution and seasonality of diadromous and peripheral freshwater fish in agricultural
ditches in Komatsu City, Ishikawa Prefecture. Mitsunori Nakano* (Faculty of Bioresources
and Environmental Sciences, Ishikawa Prefectural University)

To determine the distribution of diadromous and peripheral fish in agricultural ditches, a survey was conducted in
Komatsu City, Ishikawa Prefecture. In addition, the seasonal emersion patterns of these fish were determined in the upper
and lower areas of artificial structures in ditches throughout the year. In total, 21 species were captured in 36 sites in
ditches. Five diadromous fish (Rhinogobius sp., Gymnogobius urotaenia, Gymnogobius urotaenia, Rhinogobius giurinus,
and Tribolodon hakonensis) and two peripheral fish (Mugil cephalus and Lateolabrax japonicus) were captured. Each
species was captured only in one or two sites, which were located within 2 km from Kakehasi-river. The result of year-
round survey indicated that the distributions of diadromous and peripheral fish were restricted to the lower areas of
artificial structures, suggesting that these structures were likely to inhibit upstream migration of these fish. My results
suggested that aquatic connectivity among sea, rivers and ditches is important for the conservation of fish species
richness in ditches.

Keywords : conservation, diadromous fish, freshwater fish, migration, peripheral fish

B AR/ MATT O BIEKEICEW T, il LEES & TRk a sz E0aE0 02 LNy 52 L
ZHWNCRIRN IR 21T o 72, F£72, BIICHAT D 2 KOKEIZEWT, BESSEH O Tike FoZ
NENICTHERSZHEL, 1ERICHE > CEMMNZRREZITo 70, IR & AT RE T, 36
MR OKE CEE 21 MOMAE A I, BLEEALa Y /R BAEE XY, 23Xy, I
750, U7 ANERHEN, EBEMESKAIEIR T L AR SNT, TALOIINTRG 2 HT
(36 1D 5%) AT CEMiENZOARTHY, TIDDOHATT T D 2km ANIZALE LTz,
Ll & B K A DA FHERNE, TENA < TKEDTEVKIE TEL I - 7o, BRI O R, 1@
Ll fa & i P g K IS 5 O TR O S TOR Sz, TOHBO—o> L LT, MEEy
BB ZBLE SN TV MRS 2 b, RIFEREN S, R KEEREORE L 58T, H—
T KB 7= DIRFER KRR v BT — 7 ZHeRs - AT 2 2 &%, KBIZRT 2 REOBEERIEE (R4 -
HBxT 25 ECTEETHDL Z EBNREBINT,

F—T—F EiRIEEOKSR, WL, WOK&, @ LEER, R

FL®Ic DOTHLMNNEERAFEL>>H L (NI,
2008), ZOMREBHRAER - BHGHE LT, &
VAR, WOKARBEOEERAER - BHLEFTO—  AHEITIRD 2K H 0K B S O "R A R EH

BE PG B SRR SERE 55 605 5
20174 6 4 18 H =AfF
2017412 4 8 H = —99 —

*corresponding author (): mnakano78@gmail.com



ENTWD (5, 1997), EAFHIH % Hiih 2 Ak
BT ZEORBENHBL L, SHITKE 2 850
BOEESE L L CRIA LTV S (F8F,1998), £77,
KB ERBE RSG5 7200 T, KERK
L, WINEOKIEKE Z SRRy N —2 2T
Y5 (A&, 2012), Lo LiL#ETIE, %
ETEDORMEEY O ENAEOBE 2 HE L
TWDZEBRREBENTHD (T8, 1998;H1)I,
2001 ; Katayama et al., 2015 ; A [l (& 2>, 2017),
ZOED e ENG, REOERICHE LK
Bahae - HirT o2 ERMEE o TN D,
WD S IV AKBRICIE, ATE S o —33 CHg 2 F
T o5 LlEiEf (BUF, [mEG) 0, AR
VKB RT DiKk M (ARMERKA) B
THLZERMLENTHD (—BUEh, 2013),
7o, KEEIZEBT ARBEOHELEEZRE2T 5HIC
I, MK TR e <, B & R K
MORELHDLILERH L, LvL, [hEfEE
BRI DNV, KIKICBIT 2 040
BT DR ENE L A EE ST, FRIC
I D KR % B de INOREDE T, [\ & R
PERIK SO G340 % ST WFSE N AL S 72 B 72,
AWFTRIE, AR O BEKEIZIS W TE
W & JERRIER KSR S T REO N &2 B 5 i
THZE, BEY, ZhbofEOFRN 1L
HEEZHOLNCT 2 Z EHZ BN TS0, 70,
ENOORERE SEZTMATOKEEIZE T 56
HORERZwm U,

AE I E

TR H 1 RN T O #9 100km” O &EPH & L
- (KD, DMRTIEA RO EHICALE LT
W5, 2016 O FERIR I 16.2°C, Y
FE/KEIL 133mm Th o7z (IMATH, 2016), /P2

7 O % M FE 1% 371.05km* TH 0, LIRS 32.3%,
K2 23.8%, PR 14.2%, EHiH 13.0% %

TS UM, 2016), /AT ClEifE s
EHEFT L TE D, 1996 4~ 2015 4F £ TD 19
B OB AT 1.8% 8L, AKHEOEEIE
2% WA Uiz (AT, 1997, 2016),

AU TR S W R - TE D,
HES & HEHIT it cdH D (MR, 2014), Bh
JHDOH~ Ty E LI, WIes 2R & 3 2 HifE
WIMIRL GrAi LTS (E L2804 AL el 7 i
Jiy - [ AR [E R B RE, 2006), BSJII OO FE R
— RO BEIERKTEN N SEKL, HE T
B2 BBk LT (fFFn, 1972), ##JI1CIE
UTAR, ] AR ORI DRl E N HEA TR Y,
ZNEDOMFIT L > TRELRBADEL Z > TV
VN OFFFR, 1972 ; E A ek tth )y # pi e -
+AZ @A E R B GE, 2006), —J7, BJINCHEA
THKETIHBETSH, WALEALIXLITDEZ
% (E 22w AL 5 5l 7 - E A mE E 1
HIFRBE, 2006), )11 & KB & AT 1A Y
DRESNTND (T, EABIZ),

REH G fRE

2016 424 H 27T H~9 A 6 H, B X O 12
H 30 H~ 201741 H 2 HIZ, FEHOKE CH
FHOBIHZAT o T2, /IMATHTIL 4 ~ 8 A M EREN,
9~ 3 ANEHEBMMTH D Z LD, A OB
VEEICHERE, NIRRT o e T ke
%o BIHNIEHOKEOAZ RIS E L, HBIiEE
TR O K E G s Lz, A & R O 1L
MCIEHEE TR roTz, BEEETBE LA
NOKBEABE L, B L Gin Lond
L, BEBELGBY TERiz1To7c, #£/# (@
H2mm), b L7/ (F@H 3mm) ZHEHL,
LA S H 720 20 AR, FEENGFT N
o0, b ULIFIREZEH L TKEBIZA S T

—100—



AJB

1. FHaHoME,. AUIPEKEE, UARIE K,
FE4H~9H) TR LZAETAR, %R
BecoR L. AL L A2, BXU'BL & B2k

AT o7z, IRFPAZZNEAICERD 72, MR
PAl S AT MR T DA, (LETE TR & BRI R A R
ik L7z,

B S NZABIIRAE LTHEE TREL
7eo 7 FTBAHE Carassius sp. & 3>/ RV BMAIA
Rhinogobius sp. l[Z W T, M REICESFH
TENR R TRFENFIE S D720, BEAMTE L
D TH -7, Fi2, JIIREBIED (1989) =& EIL,
FligKfa, RIS, SRR E D =I5 L
Too AFETEMiENTZI > R BREOFIC
Ik DA T 22 7R Y R flumineus 73 & F

B2l

ZARITHPEER K 2T, £, Al (2016
(2016 42 12 A~ 2017 4E 1 A) 1ZTEHH L 7= s
TR R HEZIT > - S TH 5.

NTCW=RREMENH Y, F£7-, 7 7 A Tribolodon
IREEER CTH S TomREME D & 2 A3,
AR TIERENEA & L THRo 7z,

2017451 H 25 H~2 H 22 HIZ, fJEN LR
ST HLR DKBRBREE A T~ T2, KEE OE, KEE,
M OME (- 27 V—1), BERoK
TR (ERRES - BHES - ERRES S MO EH 5 1
Gite), BILOWEO LHFRIHZEE, &L <X
HfERR LTz, K OME IR S IEWEAT THRIE L
Too [AERIS, AKEITRBEWIGHTCHIE LT, 72
B, RIEITREMN &I L o CRE SRR

hakonensis |

—101—



HEREMEDRH DT, ZOPFHETHIE Lo KiEE
IREEI DK L E K LTz,

B3 fa & B KITIEA S L TL 5 2
EMD, IS OB E 5 THED B O IEEELE
BERERTHDLREENRE N, ZDD,
M & & O EFREREE 2 X ETHIE L, F
7=, FSEHORE & BRI L TRICZ 0 o
b (FRESR), SFHAEHIIE DR
MRS E Lz, Wihd, Wil L ToRREs
RET A5 E LT, EMREREE VT,

JEIRAIZAT - 72 B TIE, Bl & A Bk
FUTAFE LR Lol S dr o o s s g &
WEThHoT (FRESBR), £7z, MEAKEN
10 ERLL BRI S 7o A1, ERRE R E
B Lo T, EOD, BT FK
WCHEH LTETT 5 2 2 ic LT, ML BREEEK
EOBRERONICT D0, —{LBIEET L
(GLM) % W CRT Lz, Z OFFFTIEHR K £
ExotomiE (BlFMA S JERER KR 0>
Wi, £, HAED RN Z o7
AT OB RO 2 L, OB RIX
fERT N HERSN LTz, BROZEHE L CHSL (MK
o, b L < IZEER & ERMEEKAOGE
) AL, TR0 OERGEIXRT Y 5
Tiw e Uiz, SRR U CKgIE, FERERED
DARYE, K OME, KEEFAR, o TH
FA Gh7raY—WiEsbKkHEEBETD,
W OHBAKEEBET L, KHEEBEELRWY),
WD ORREE, B D OREEZER Lz, £E
AR DR AR T B 720, EREUR ST TS
AU T L ICHRIR T 21T - 7o, RIBIERD
T G- 2 2 880, BUR R & P fE (Wald 5 E)
WCESWTRHMIT 52 & & L,

BT EDKEIZEHE T2 ELRE
BT OKR, Ml & R

D AR—HR TRl SNz 01X, BIITED
2HBDHTH ol (FEREZZR), 02 HiS
ZAl, BEOBL EMERZ L5 (K1 E2),
AL [Z/KEEIRAY 1.6m, #PAAS 48.5m Th v (HEFK
77.6m%), B [Z/KHEIE2S 2m, #EPFAA 22m ThH 5

(FfE 44 m?), 2D OMRIZR T 2 REOTFH
B HBREELHONCT S 2 BN, 8
DA E A E LT 22012 1 EDEBN 2
M Z LAFEMIChTo o TiTo 72, HEEIT- T2
HiX 201648 4 10~23H, 10419 H, 12 A
25 H, 20174E2 H 18 H, 4 H22 H, 6 H 17 H
Thoto, MEZEMLTKKBIZAY, Tz
A LT 20 oy MR L2, BRIl S e fddic o
WTHORE LARERE OFHIZ 1TV, ALz
FEILOKEITHE LTz, 72, AR TOY
Oncorhynchus keta DFAHIZE L TiX, AR
R,

Al O f EFGICITERHE ST b, I
LT, M 4H~8H) ITITEWRN TS
AUCRDMEMR T 2 B U, JEREIREI (9 A ~3 A)
WZITHER S BUF B AL TRAER D T &> Tz
(FEPERE, EABIE), ZOBEOES (o Lk
W& T & D/KE D7) 1 50cm Tdh > 7= (2016
£8 H 23 BHEIE), £/, Bl O EFEBICITE
LR oT, ZOWZELOEIIL60cm TH o
7= (2016 4 8 A 23 AHIE).

S OREEIEE Y DS SO AT G 2 DR
FALNCTEZ EH A, HEEED LY k
FEAZH 1 HLS T OPA M A 3 E L (A2 - B2),
THO A1 3 L OBL & RERIZESRY 2R A 21T -
7o A2 IKEEIE2S 0.8m, #EPHAY 37.1m TH Y (i
i 29.68 m”), B2 OI/KEEIE & fEPH, mA{ILBL &
FEETH 5,

fElEl OERFRE, b L <IEFB AL, KR ki
T i & E Lz, AKIRIEA MR O 1 4 P T,
IR FZ K 2> 5 10em £ THO THE Lz, K

—102—



WMAERELIZDIF 1L ~15RThote, KEEW  20cm OFIPHZ UE T3 5 DI D30> o T IRg[E] & ) B
HUTHR 23 7 T2 Ui bl - Pk - e AL CHIE L, 20em % & O CHI L Z & THM
WOWLE) THEL, FHEAEFEH L TR Lk

DRFEMEE Uiz, REEIT, W= 203 KEO Al A2 LD, BXUBLEB2 EDMT,

Bl (2016 =8 H 18 H)

Al (

B2 (2016 48 H 23 H)
Bz 201 froe

B 2. EMRIRPFE AT CHUR, I L OBISEw O E. RN O B AHIRE A 2R

—103—



RHEOTBIZENRH D0 E I DER LT D
T2 DI — AL E 7 v (GLM) % L Tfig
Brivo, HIOZESE U CREZMEML, #Eifd

WXRT Y oM RE LT, SRS L CHiR
ZER LT,

F 7o, WERBREE O EE S H S W TR D s
EODEHOLCT D0, —IrllE S BT
(ANOVA) #1772z, ANOVA OFERNHETH -
%a, XTUAXDOTREEIT>12, O,
P {1 Holm 7% % FI W CTHi% L 7=, ANOVA & X
TIARXADTHREE BIZ, FAERTT —X %%t
T 7=,

TV, R323 A L7, GLM 21X
glm BE4%, ANOVA (213 aov %, X7 U A XD
T HEIZIE pairwise.t.test BIEL 2 FH 7z,

# 1.

R

REMGREDD T

JEI AN 53 AT 2 J T2 2R, 36 HLR O KT
Rt EofE ARSI (KD, b %
< OHRCEIH SN REILF & / A XTI Oryzias
sakaizumii T Y, 1TH A (S EEH O 9 b
D 47%) TERIS N7z, ZhiCkinTH ETr =
Gnathopogon elongatus 7> 12 #1550 (33%) ,
7 Misgurnus anguillicaudatus 7% 11 #1 »5 (31%),
7 FRAVED 10 M (28%) TEAf S iz, #
BAKBIZAETHY, ZhdaiEE (21 )
D9 HD 6T% (TN LT,

EEHITI AV BRELE X I
Gymnogobius urotaenia, A X V% 2V G. petschiliensis,
=7 Z 7Y R giurinus, V7 A O 5 TN S

K=

IRIEHINCAT o To R O . S TR S 7o Mg, B KOS I gL (36 Hi) o

HHEYFEOTMHAEN ED2HE (%) 277, AiHoOFAIT 2016 44 ~9 A, %“HIOFH
1% 2016 45 12 F ~ 2017 £ 1 AT T~ 7=,
i

filt AERIC X B8 AT %1 &3
XX AL K £ 11 6 17 (47)
HETa K £ 8 4 12 (33)
ARZER MK f 8 3 11 (31)
7F)E MK f 8 2 10 (28)
ZANINRGHF T MRS (SRR 5 2 7 (19)
F~ X MK f 2 0 2 (6)
EYE N i U [E]ifE R ik kg 1 1 2 (6)
A=) i L [lEfa 2 0 2 (6)
AI ¥ i L[l Efa 1 0 1 (3)
I7 T INE i LRl 0 1 1 (3)
A i U [l ) il Kk f 1 0 1 (3)
R JEfRME K f 1 0 1 (3)
AXX JEfRMER K f 1 0 1 (3
aA MK 1 0 1 (3)
BT LY MK 0 1 1 (3)
YU xS Al K A 1 0 13
v K R 1 0 1 (3)
FAHT Hliig K fa 0 1 1 (3)
XvFF7 Hliig K £ 0 1 1 (3)
K= JUR0Y/ =} 0 1 13
T—F ) ftigk . (S1okekd) 0 1 IE))

RA A AL 24 12 36

—104—



K 2. KB 72 FHAE THRIG S o RO 4%
SVEREN AR S AL MR, 1 MR BT Y
DIELTEEL, A MR OREE O FPA A R~

(a) AT iR E i P
fli kK 23 1.88 1-7
i L [mliEss 3 0.21 0-2
JEfRIERR K 2 0.08 0-1
Exia 24 2.17 1-10
(b) 3 Hu5 2 i
RS 1]
flige ok fa 12 1.83 1-5
it L [liEse 2 0.17 0-1
JERRIMER K f 0 - -
i 12 2.00 1-6

oo YRV RAHEE VXTIV IIENEN 2
A (5%), AIvXxIayearIrsng, B
Ty s riFERER LS 3%) THRESh
Too JERRMEHR K BITR T Mugil cephalus & A X 3
Lateolabrax japonicus D 2 fE TohH V, T L1
i (3%) TEHH SN, [EER & Rk
falx, 201648 H 10 HIZ Al T 7 A 2% 2 JE{R,
ZIUF YN TR SN EE, 1R
b1z AFE 1 AR ER-IH STz,

L MR & 7= 0 OftgoK ORI, Fias 1~
THE, BN 1~ Tholz (F2), LHAH
720 OENEH ORI, AR 0~ 2 fE, #%HIR
0~ 1FETH o7, JEARBRIERAKMITITHICIT 2 H
JRC LR OB S, IR s h o7z,

EFEOEFHFEEN 1 ~3FMTh 7D 32 #
RTHY, 436 Hao 5 Ho 89% ITHY Lz (X
3o BHLL LRI SN DIT A A TH - T2,
ZDH L, B 21T o 72 3 LS X Wi,
B2 6 0.33km LINITAZE LTz, £7z, Z
o 3o Ho 2 s (Al & Bl) T, [
Wefl & SRR PER KB O 7 AN STz,

8 9 10

20
15 %

O Al
]
I 10
)
57 ﬂ

12 3 4 5 6 7
T

R 3. OO, PRfl & EE T > 7
s (AL+2, BL+2) (Z2WTIHE, #EO
B R OAZ L7z,

AEN R SNKBORE
PRI S M, K& OBE Y 0.3 ~
3.0m, FEFERHIOKIEMN 0~ 5lem TH - 72 (F
3a), AREORERIZIEm N FH LTz OKig
Ocm) DX 1HATH Y, %0 @ 35 Him (97%)
WEKEED Tem LL Ed o 7, KM LML OB KR
PEAEIL 0.63 ~ 7.20km Th o7z, Fiz, FHIL L
B & O ERREREEE 0.07 ~ 6.86km Tdh > 7=,
KEE ORI L, 34 Hipd (94%) A3 WA &
a7 Y —RTEDLITWE (F3b), FHlO
Hpnar ) —RKTEDLN, b5 T
HoleDIT 1A 3%) THY, mifilifms bt
ThoT-DIL 1A 3%) THhotz, KEDE
PKiZ, 31 M (86%) MNEMERDH T o7, i
HORTH- O 4 (11%), EHRES & H
EROW T NEEN TNz 1 H#His (3%) Tho
Too KEETI RO LHURIR I, WL KB
LCWOM 19 Hi8 (53%), HHlOZ3KEIC
BEgE L TN o0 pd 13 HiR (36%), M & K
ICHEE L TR o oD 4 HigL (11%) Th -
Too AKBLUSMZR Giviz BRI, EH (4 H
ROSBERE), ZeHh (4 #5), I (3 HiR), [EhE

—105—



R 3. KB LR TR PRI ST LR O KB ER .

AT % At
@ FHy P By ] ¥y ]
IKEEOME (m) 0.9 0.4-3.0 0.8 0.3-1.6 0.9 0.3-3.0
FEREE DO AKIE (cm) 13 0-51 25 1-46 17 0-51
WED B O ELARERE (km) 3.59 1.41-6.56 5.16 0.63-7.29 4.11 0.63-7.29
)20 O EHRIEAE (km) 1.68 0.07-6.86 2.50 1.18-4.34 1.95 0.07-6.86
N %K Too 72720, JKERIE & FEREEEIA O KR & ORI
W BR AR HEAEOMBEAG Y, KA OSSR

KA T DR
FiflE = 2 U — REY 23 11 34 BEHI DR TRN R > 7= (Pearson D AABAER %K 0.68,
RO 2 B /AT 0 1 1 P<0.001), 7235, GLM fEHT OfE ST 6
R L OEMSEEICE X 2 BBIAE TR

IKEEFEAR B
ERE DB 9 0 . DD, [FIFEME EBAMER KRS E SRR S
PHBD 2 2 2 1 M w3 s, #1205 2km LNIZALE LT
i & Gt 0 1 1 Wi (F 4)0

i 7 0 = M) i
i & K & BT S 15 4 19
FooZok & B % 6 7 13 BIHEDKBRICE TR BOHEEE
AL ’ ! ! WIIED O 4 #5 (A1, A2, Bl, B2) Tiio
Kig s A7 _

D e ) 1 ; TR R ORI E ™ 5 L £ 4107 T, A2
PeAkis 19 1 30 X0 AL DFPRFEEDZL o7 (GLM, Wald fi
FRHEARH AR 3 0 3 EP<0001), 72720, WHAES 2 HIE 1 EE

AR - .

- 2R W pmmMERAsoT, £72, B2 LD BL OO
IR % D> 7= (GLM, Wald # 7€ P < 0.001) ,
(2 Him), BEESS (1 #5), HkiS (1 H#R), [l M & JE PR KT AL & Bl THAi S

Fosoih (1 HA), T (LML), ZEEF (1H
R) Tholz, KEX A T7IL, Pk 30 Him
(83%), /KM & PN ZhEh 3 Him
(8%) ThH oz,

GLM % AW THII O 7 — & Z AT U 7 R,
W OB R G M KOTSRS T 2 2R

IZAE TIE o7z (Wald #7E P> 0.05), [m]iF
£ & BRI O ARSI K LT, K EIE (3R

$1.035, Wald #i7E P <0.01) & JERERE o> K%
(£%2%% 0.067, Wald B2/ P < 0.01) (XA E R ZhEMN
D B AT, B & AR K A OAFHFERIT

IKEEME A3 IR < CHFEWEI D AKIRBIRN T 3% 08 o

A2 & B2 TIXERi S L7z o 7z, Al THEIH S
NENERIEY 74 (FEHERE AT ~ 58mm) &
Z3IwxAY (37 ~5mm), 7xFITY (19 ~
75mm), Y (44mm) TH Y, EixMEHEAKRIL
AXF (26 ~ 112mm) T -7z, Bl TRl
NEEAITY T Y (42 ~ 60mm) &V 7 A
(49mm), ¥4 (36mm), = >/ R Y J&£EH (36mm)
THY, HERMEEAKIIA T (82mm) TH-o7,
AR EREE, B X OVEOPIERS R 2K 6 1R
o KR & WIS R T E R ENR D b
o 7= (ANOVA, P>0.05), KiEZHEMTH
FICHR72 Y (ANOVA, P<0.05), Al LBl LV

—106—



o
o | el
° o)
00 o0 @ e o
o ® O o) 00 2‘3 “ o O
i
= @OD @ O® O@e Q i
m - o ° E °{ @& qomood eed®e
Hé 0 h N s P § 0 2 4 6 8
R WEDS D OEAREEEE (km) i WEH> D OEFRIERE (km)
X . B
ﬁi O A
© ,ﬁé ©
5
o e G
[
< O ,_) <t
00 e o HE) o)
] coe o) ~d 0 o)
amoes e ee © °
o | ® 0 S ©
0 2 4 6 3 6 3

B b O EHREAE (km)

B2 & OEFREEEE (km)

X 4. FIFOMB LIPS OMBEEL OB, o JOMEE L )25 DL OBIfR. AT ERA L7

RITE G, BN Lo B e TRy

Al (HED i) Bl (%ETOTH)
10 10
8 8 -
5 ° & °7
L o,
2 2
0 0 -
8H 104 128 248 47 64 8A 105 128 2A 48 64
10M(E@Lﬁ) lom(%%lmkﬁ)
8 8 mERBEG AR
6 & 038 LEER
% 5 © 1 o
® , ® o, WP &
2 2-II II
0 . . . , : 0 -
88 1108 128 28 | 48  6R 8A 1 108 128 28 | 48  6A
W FEREREI HEREH HEREH FERERH : FEREH

B 5. BOJIERL O 4 HR CERAH S L7 RO FEEL.

—107—



F 4. BINAL DK TIT - 72 EWI 22 704 CERIM S AL 7= SR D E (5.

(a) 2016 4 2017 4F
Aoy i At 8 H 10 H 12 A 2 H 44 6 J
Al A2 Al A2 Al A2 Al A2 Al A2 Al A2

JUNC Y/ =} ZAN I NRTGHF A 39 22 - 10 - - - - 1 - 6 -
FAHY 32 - - 30 - - - - 1 - 1 -
7R 30 6 6 1 - - - - 5 - 12 -
NN 26 1 1 2 2 - - - - 3 - 15 2
P 20 2 7 4 2 4 - - - - R 1 _
XX AR 13 5 - 2 - - - - 1 - 3 2
Yy xFI 5 5 - - - - - - B - - -
£y 4 4 - - - - - - - - - -
Fw X 2 2 - - - - - - - - -
oA 1 1 - - - - - - - - -
X LY 1 - - . - . . R - 1 R

LR vxaY 16 - 1 - 3 - - - - - 12 -
ZIvFxAY 7 7 - - - - - - - - - -
A 2 2 - - - - - - - - - -
W 1 - - - - - - - 1 - - -

JEfRMER K A XX 45 1 - - - - - - - - 44 -

ait 244 55 17 50 4 7 0 0 0 12 0 95 4

(b) 2016 4 2017 4

e il Gt 8 J 10 A 12 A 2/ 4 A 6 J1

Bl B2 Bl B2 Bl B2 Bl B2 Bl B2 Bl B2

il K f FAH 122 - - 34 - 8 - 68 - 4 - 8 -
HAA Y NTHF A 40 5 - 30 - 1 - 2 - 1 - 1 -
XEn 39 15 4 12 - 3 1 - - - 3 1
75 24 6 - 1 - - - 2 - - - 6 9
N 23 - 6 - 2 - - - - - - 15
XH)ALT 6 2 - 4 - - - - R - - .
I~ A 3 - - - 1 - - - 1 - 1 R
Yy pF 2 - 1 - - 1 - - - - N
£y A 1 - 1 - - - - - - - -
aA 1 - - - - - - 1 - - -
F~ X 1 - - - - - - - - 1 - - -

WLl vxay 3 1 - - - 1 - 1 - - - - -
S 1 - - - - 1 - - - - N
YA 1 - - - - - 1 - - - - -
ERYE NN 1 - - - - - - - 1 - - -

JAEER K R 1 1 - - - - - - - -

Gt 269 30 10 83 2 11 3 77 0 9 0 19 25

#<, B2 LV (XTI A XD THRIE, P B

<0.01), £77, BIIZTAl B2 LV E NI (2

TUARXDTHE, P<0.01), A2DKkEIZMO ABEOHH

W L O CHERZEN
JA XD THE, P>0.05),

RO BRI Tz (T

FRD 0 % JNIRENC T2 A, 3 K ORI
JELOKFEIZIB N T o T EHIAE DR, GFF
4RI & iz, £, /MRTTOKEE TIEA
N7 K 9 7 Lefua echigonia O/ B HfEFR ST
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B 6. BBJIJEL D 4 His ORI & KEE, KR,

WD (EARIEDN, 2003), ENEMZD &, /Ma
T OKEE TIX 25 FEOAESNERINTZZ L1272
%o ANRHKEIADF S04 (1996) 13 1995 41297 -
TeAAT, BITiX 46, mIITIL 18, K5
BT EoMEP M SN2 &2l LT
Wb, 7272 L, BRI Akiz o7 5 13 1
RTEMMTORTERY, AFROREGRMEICE
ENDH3MBOL T D L 26T D, £z,
RIGIEE VR A e & B2 (2015) 132014
FEICARBIE CTHA 21TV, 29 T A 2 B L
Too BLEDZ Enb, KBS (25 FE) (T80T (25 )
Rpi)l (18 f), AFE (1L FRL 29 ) & [F%
RN ZVKIEEEZ B D,

AT DT — % % GLM THEHT L7 #E58,  [nliEfa
& JERME KOG FH RS DWW TIRIEA A <,

INOIEFEEI D AKIENRENKEE TE o7 Z &N
RENTZ, GLM AT T ) 2> b o #EEEA FEEK
WL 2D EBIFETIER P72 bOD, EL
A3 £8 & JRBAE K AN S T2 OB 2 D
2km LA 2 iE 3 25 HAUIC R 570 Tz, GLM
EAT CHBE TR BHIE, B HiE< TH
B3R L RO BB S e by o 7o ML 3
ZH BTl EHEIN D, TS ORI,
B 2 38 b9 % [l & A ok fuL, B
WHEST RTOKBICH Lo TIERL, —#
DR SN KBIZORI L2 & 2R LT
2, LT, GLMtr Crasnizkolc, Zh
BOMBENI ET 2 KEORME LT, @A L
TREBDRNZ ERFET D, —RIEH (2013)
AR FBINEL 2D 1 AROKEIZIB N
T, [EEf BRI K R I U SRR
LCW5, &OKEEITIREI 3.0 ~ 4.2m, KA 0.10
~0.56m TH v (—RixH, 2013), AKWFsEoHM
K (I 0.3 ~ 3.0m, FEFEWEI DK 0 ~ 0.51m)
LT 5 &, BIXFESLU ETH Y, RROKEE
B, EDYE < CRIEDS R VK I B3l M L R %
PERARFDNER LTz 80 ) ST, AifgEL —
BUEas (2013) F—FH LT3,
UEDZ&Ens, BN 2km MNIZH 5,
ME AR < TRIEP ROV AR 2T 5 Z L, [
W & JERRIER K AKEEFIA T 5 2 & & FTRE
T DMBEEMEEZBND, 72k, RIFFTIE
AR EE, B KO E DO OB SV T,
TR Lo BREE T I < EARPERE A AV o, dRig L
OFREELEARER L 0 bR 2D E TSN, [F
WA & JE G K ST BRI IR ) 1 2 & 2km LA
FlZhleo TKKEEB L LTz LRI D,

BLEEAS S VEBERKADEHER
BN JEL O 4 H1RIZ IV CEMIF 28Rl 217 -
ToRER, BATHEIEY) (B - %2E) KV FIRICALE
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LTWiz Al & Bl TIiF, EiEfachsdar /R
VgAY 23Xy s A, YT,
BLOFEBHERKATHDLRT &L AR REF X
oo ARBITROFERIL, W I—/K B D Kk
Xy MU= BRI TERY, BERINLD
KK A2 BT D 2 LN FRERGA, HETIC ko
TIK BRI [BlEEf & R B AMZ A L TR
EINS 5 Z L 2R LTWD, fMIEHICE > Tl
EKBEBODIRN Y NEETHDH Z LI, ZHD
SRR LTV D (BIZE, A&, 2017),
AFFENE, FoKiER Y bU— 7 W E TIEKR
T5 2 Ly, KEORIEMZ BT S ETHET
HHZLERLTND,

—J7, WSS L 0 B oH (A2-B2) T,
iR & JEBMER K BB SN ho Tz, E
M KBIZ O TS, BEBTEEY) K0 B o R
IL RO & i U CREB D e hodz, 20
£ D oA R B — U B S B R & LT, (1)
B S OB L (2) KIEBRBEDZER D 5
DAEEMEZ 2T 5 2 L kD,

—2 H ORI G OB O FREMIZ DWW T T
HDHM, T, FIEIEE) o TKEEIZEA
LCFoMAE Tl E L2, METEmIclE
A FEN T EROMAE I ET25 2 &3 H
KR T2 E VIR TH D, KENICERE S
TAENEEOM EARRE Lo 2 & AR 5 A
PEECRE STl Y (RiBFE)», 2006; HAUE D,
2006 ; ARI1E7, 2014), ARFROFERITZNED
WFERER E —H LT D, 7272 LA T, £
R EfRE THROEL LML AL BLIZIRA LT
DPEFFELTWRY, ZO72®, Pl LEOHRwmIC
LT, 3T A2 - B2 L0 EFCRlIA 6 KK
IZIZAL, Al -Bl £TRTLEZATREEL & D,

wIZ, OB OFHENETH 5 KBEREEOZERD
HEBIZOWTCHEmT b, KEBICAERT 2O
B, KEPMRENTNE Do EFIRRE ST

W5 (EF)INEA, 2012), BLIE B2 KU —4rKk
ENEP ST D, ZORBTHREOME -
BEEREhoToonb Ly, £z, ALO
ARG (77.6m%) 1L A2 (29.68m”) X D 2.6 fF K &
Molz, —HRIIC, HEREOREWEFRAEHIEZ N
T ENRE BTV D (Arrhenius, 1921), & D728,
Al DOFB A2 LV FEENZ 0> =B, wE
NIV REDSTEmBHNE Ltz

PLboZ bR TIE, BTy o AEH
D EFLITRWEE DI X A BEIBLEIC X o TR
SNFzoh, b U< ITHUER O KRB O 22 812
Lo T ENT=DO0EREICRET 5 2 & B H
Jerpn, F2, D oD EROWTILE HFE
eI, MBI L T2 iR L B A b5,
L1, IKEEOREWHE S S RO AL - A
R DR L) IEHICRET 272010, BERE
AREEBRETHOLERSH S, T LT, AWFIEH
FROBRERBROM RS ES2EZ LT, /Mafiok
FIZB W THRIEORES OAERERE MG -
M2 Z ENEELL,

HEE

QX DELEFRENDIL, K2 UET+5 LT
HIEa A M EZHIENT-, EELHB L BT
7,

51 ACHR

Arrhenius, O. 1921. Species and area. Journal of
Ecology, 9 : 95-99.
JEFRIE—BR. 1972, $p)IOFROLE  h)IIHE
(2). /MeTSERF mEERAE AR EE (]
AT S E L), MR
FOINRBOKEIENIZES (W) . 1996. A1 H K
BREES U =X ANBEOYKEIE. Tapp. )1l
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WA ORI ARG EIC 2 502 kg T o—fi
KBRIL B A S (AR ¥ & B
BEARHE R T AT & & F F
EHEMEEEARE  ARELENRATEREROARENEtL A — & B £ =

Effects of past grassland improvement on grassland vegetation: a case study of Aso
Region, Japan. Masashi Yokogawa*, (Osaka Museum of Natural History), Chiyoshi Sato
(Kumamoto Plant Research Station) and Yoshitaka Takahashi (Western Region Agricultural
Research Center, NARO)

In Aso region, Kumamoto Prefecture, Japan, there are many grasslands that have undergone grassland improvement in
the past. Many of these are currently managed by burning, grazing, and mowing as well as surrounding semi-natural
grasslands. Although these improved grasslands in the past are dominated by native plants, the difference in the species
richness and composition compared with surrounding semi-natural grasslands are not well understood. In this study,
we analyzed a data set obtained from 24 vegetation survey plots (each Im x 1m) in these grasslands, and compared the
species richness and composition between them. As a result, although the frequency of occurrence and mean cover of
the dominant species were similar between formerly improved grasslands and semi-natural grasslands, the number of
species per plot was significantly smaller and the indicator species of semi-natural grasslands were absent in the formerly
improved grasslands. These results suggest that past grassland improvement had negative effects on plant species
richness and composition in grasslands.

Keywords : semi-natural grassland, grassland improvement, conservation, nature restoration, indicator species
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LEB LTS, BARRARLIRE, il (B 1%
FZLLLALIEEX DN TRBY (KRR - JIE,
2002 ; /BE, 2012), T ORER, FIFRICAER - A
BT DEEMOL I PHEBEOEREIZHH L TV D
(BEJ:, 1999 ; IRTF1ED>, 2009 ; 2HE, 2010), =
DX D TR RI A T, S H T R R A O B
BEEVOOHY, Hix RRRIEECHKRFTA
HENERBESN TS (B IZERE, 2009 ; &
AIFD, 2012 ; KFGIED, 2013),

— 5T, GPHEORA I T, BRIk
L CSRAAM O i W E O B4 E & B 012} B AR
DR R (N THEM) ICEX6hTEE (B1F
E20y, 2011), ckREHE X, PHEOCHEOHFETE,
JEE 78 Sl Lo T, ARG A LT B 2
ETHY, PUEOAFEMENMET T2 &tk THREE
RO, MIEZ T TEHIND Z ERZ, i
% DOFFEIRIL 2 15 52 AR M C g B S HI AN IE L
INTE e, FHREREZ HAT DBTIEH
BHEMOFEEZBETXEMRLZ N EEZ L
Do REAIR kbl Lok REH O mAg NI~ <, #
D% A VHHNC AR S 7223, R el [ &
HFROFEEHRIND Z ENE o7z, R T
1960 AR 5 1970 FARUIC —KRFH & L THRHMI
B SN0 (KEE, 1997), @EEOR~
PREN ) A A RS ERAE TIL T B oot BB R
SALT, EPHO R EHIRFR & & B IR AP
AN L TEHENTWD Z EBZ,

ZOXORWREMD [ZAORT] OLH7%
BRI, FRFAOXIRICRY 550, Z0X)
IR CEARIRAE RN N AT T 5 AR %
BAETZLIONE I NELS Do TRy, &
gk BACfE D HHECHEAE 22 & o HHER R, 7Rk
T OAEBICRERFELEZD Z L3 +H0ICT
HEnd, R T, BEREF#TIZENT,
MO TORM BB Z ROt & & 2T+
% BHI RIS 7o\ AR FLR O A A & Pe i3

52 &T, BEOFEMEL R OBREOFENEFO
MBI 2 B ERMNT2 2 2B E LT,

A&

REARIRBT a5 A oA 8BS (Fig. 1) 128
WT 2011 9 HICHAHAEZIT o7z, WTDE
FEREFZ DT ~OB EIRY I2H-S X, 1960 F0
51970 FERIC IS B S 47z LS S D FR
(Improved DI ¥ % & > CLLF, IMKX) &1E
EE LA THET HEMG R STV
H X7 (Non-Improved DEI L T4 & - TLLF,
N-IM [X) ZFHAHIZ®RAS, IM K & N-IM K2
BT, Im X Im ORAERENEZ Z ¥ LT 12
A3 2o%iE L, HofidE (Vegetation height),
HE#% 3 (Vegetation cover), HiBL L 72 Ha4% D 4 fif
EHEEE (Cover) ZFidkL7o, 24 OFHENOMEE-
TR D Fe/ M X O KA 13 N32.9340-32.9354°
E130.9809-130.9821°  (HIMIZIX WGS 84) T, %%
A MR O BEEE 135K T B ACEEEEE T 200m BLAY
Thotz, IMIX, N-IM X & b IZBET R E &
DRKANIZ L s TEHINTEY, BB4dEER
ENOREXEZHBIITERTHIENTE D,
¥, HHIRICE > TEMAEMIZE D X 5 2
ZLEONIHOWT, EEHIK-> Tk b7, H&
BY CIIEEMEH L TE R o T,

IM X & N-IM X O FERELAL D38 2 T 5 2 72 8
WZHEEHRT O 7 Y — D = 7 R D73y 77— vegan
(URL : https://CRAN.R-project.org/package=vegan/

2017.11 2 /) @ B9 4% metaMDS % I\ T, FE
& % % ot K 75 (Non-metric multidimensional
scaling, LLF NMDS) 2 L2535k a1T-7-, T
B Y 7= D O Jaccard FEFEAZFHHE L, /Sy r—
VO E CTHEA Uiz, MAES, MR, h
Fedh /=0 o HEBLFEE, NMDS @ 1 8O % H Y
24, IM X« N-IM KA #2855 & L7z — b
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Fig. 1. Location map of the research site. (a) Map of Kyushu, Japan and location of the surrounding Mount Aso
(gray dashed line square). Border lines indicate borders between prefectures. (b) Topographic map of the
surrounding Mount Aso and location of the research site. The research site was located in the northwestern

region of Aso somma, Kumamoto Prefecture, Japan.

BET NN TEALNOEMEIZ IM X - N-IM
KCENDDNERF Lz, ELEZET L E
null €7V A& FE L, ME L7271 CAR g
W HLUE (Akaike's Information Criterion, LA F AIC)
WINPT EITH R DEN D -T2 LHET L
Too —RRALKIEET NV TIRET 2 MEE DA DO
T, fEEE, REBEE, NMDS @ 1 o0 €T
T ERD M Z, WERD 2 O HBEROE
TINERT Y oot vy, RICEEESR S
TWD B glm TRA L2, IM X & N-IM XD
ZNENICHHBIC BT 2 M 2 dH 272
», R® /%y /77— labdsv (URL : https://CRAN.
R-project.org/package=labdsv/ 2017.11 &) @R
#indval Z ] W THIAE R 53 7 (Indicator Species
Analysis; Dufréne & Legendre 1997) %17 -7z, &
FAAEFC L L7 OTE - RTET —# 2T

FHREZITV, AEKUER H D72 O randomization
[ % 1,000 [BIZ5%E L72, IM X « N-IM XZh
B THEKRMENR 5% LU & 72> 7o) %
FRIEf L L Clio 7o, ZHORMEITICIZ T~ T
R (34.2) &Mz,

E, ARG OMM OIS LA ITKE (2012)
WZL7ZA, THEESEIFFEME (2003) (235
& Table L IZK MM OFETHAAMATLA L, 72
72U, TEERLEIFEM ] (2003) (ZFEHA 270>
7= % WY Pleioblastus argenteostriatus f. glaber (2>
W T, [FISCHRTIX Pleioblastus |2 )& AW 1% 4
RTHENWAL->TRY, EEETHRENLSE
A TCTHEIJBATH D &l L7z,
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Table 1. Seed dispersal type (Disp., G:by gravity, W:by wind, A:by ant), frequency of occurrence (Freq.) and mean
cover (Cover) of plants with frequency of occurrence in excess of 50 %, and indicator species in IM site
(grassland improved in the past) and N-IM site (semi-natural grassland) identified by Indicator Species

Analysis.
™M N-IM
Japanese name Scientific name Disp.  Freq. Cover Freq. Cover
Total Freq. > 50%
T Pleioblastus argenteostriatus f. glaber G 1.00 62.92 1.00 78.08
A2 Arundinella hirta G 1.00 2358  0.92 5.58
IYNYF Y Potentilla freyniana G 0.92 1.79 1.00 5.96
Fany Lespedeza pilosa G 0.83 1.63 0.92 1.00
Uov Pteridium aquilinum w 0.75 3.75 0.50 1.29
PZa Zoysia japonica G 0.67 20.91 0.50 1.92
A7 )& sp. Carex sp. - 0.58 2.63 0.58 0.58
AAF Miscanthus sinensis N 0.50 2.04 0.67 2.79
Indicator species of IM
eV VA Kummerowia striata G 1.00 7.42 0.33 0.17
v~ /)7 VI A Ranunculus japonicus G 0.58 0.63 0.08 0.04
Indicator species of N-IM
YR T Prunella vulgaris subsp. asiatica G 0.83 1.08
U R Gentiana scabra var. buergeri w - - 0.75 0.38
7V b7 Haloragis micrantha G 0.08 0.08 0.75 0.38
AT A Lysimachia clethroides G 0.67 0.33
T ANRF Iy Parnassia palustris w 0.67 0.33
7Y Swertia japonica w 0.67 0.33
FAF B A Hydrocotyle ramiflora G 0.58 0.46
vIvvXs Aster scaber w 0.50 0.46
B AN Polygala japonica A 0.42 0.21
T XXV >V Solidago virgaurea subsp. asiatica W 0.42 0.21
Y~ ol Isodon inflexus G 0.42 0.63
R 3 Bivie (Fig. 2d), IM X & N-IM [X.¢> NMDS

A EIZOWT, IM X TIEFE 11.5cm, N-IM
X CIEFEH 10.6cm C, WX & b HH R 23 5 A& B
BT HOMAERITRR TS 25em &K<, IM
X & N-IM K OEWEFIAEAEICMZ 5 & AIC
I L7z (Fig. 2a), MBI, IM K TIEFE
#)98.3%, N-IM XTI F#947% T, ¥HH0
REBE R & 100% (23T < ML X o CHI R 23 3
BTV ER, IMX & N-IM X OE W % 34
Bz 5 & AICH FRoT- (Fig. 2b), A
Pedriz 0 OFEEIE, IM KO 3828 13, N-IM
X O HYLfE 22.5 T, IM X & N-IM X D3 % it
A % & AICH F28 -7 (Fig. 2¢).
NMDS O fES, IM X & N-IM K% 1 il THIRRIC

D1IEOMEITA—N—=F v 752 L2, M
X & N-IM KOEW ZHAZEICIN A 5 & AIC 73
TAY, ZhbOFEEXHE THAR? K E &
e o T,

24 OREXDH B, 012 5 FFLLLET
HBL L 72X 8 Th -7z (Table 1), IM
X, N-IM X & bIclESRITR VYT, wFho
KCHPEEREN 60% 22Tz, £z, £HDH
DOFEXTY k& 22N drundinella hirta <2 X Y /X
Y F 7V Potentilla freyniana, % 2 /N% Lespedeza
pilosa, 'V 7 ¥ Pteridium aquilinum, </ 7\ Zoysia
Jjaponica, A A X Miscanthus sinensis 73 V- E 1%
PLETHE L TRY, HBHED 50% Lk EOfE
FUEIM X & N-IM X CHkii@ LT/, fEfE sy
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Fig. 2. Comparison of vegetation height (a), vegetation cover (b), number of species per plot (c), and NMDS axisl
(d) between IM site (grassland improved in the past) and N-IM (semi-natural grassland) site. Boxes in the
box plot indicate the range between lower and upper quartiles, and thick lines indicate medians. Whiskers
indicate minimum and maximum values except the outliers, and white circles indicate outliers. AAIC was
shown on the upper side of the graph. AAIC indicates difference of AIC between constructed model and null

model.

HroofE R, IM KOFEEREAS 2 f, N-IM KO
FE2Y 11 fE 0 S 7z (Table 1), IM X o $5 15 A&
Td DY /NR V7 Kummerowia striata & 7~ /) 7
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Spatial variability in breeding phenology of the forest green tree frog in Ashiu research
forest and its consequence to predator movement and prey survival. Kae Takahashi* and
Takuya Sato (Department of Biology, Graduate school of Science, Kobe University)
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The inhabiting situation of the Japanese clouded salamander, Hynobius nebulosus,
in the Nara Park. Takuo Sawahata*, Kaiho Senda and Syota Seguchi (Department of
Environmental Management, Faculty of Agriculture, Kindai University)

We conducted a survey on the inhabiting situation of the Japanese clouded salamander, Hynpbius nebulosus in the
Nara Park. Although we conducted field surveys in 42 ponds and paddies, only one juvenile was found in Kasugayama
area. The lowering of the water level, invasion of alien species (bullfrog and red swamp crawfish), degradations of soil

environments caused by trampling and grazing on leaf litter by Shika deer have been occurred in the habitats of the

salamander in Kasugayama area. A new conservation measure was needed to deal with these problems.

Keywords : alien species, Hynpbius nebulosus, Kasugayama, Nara Park, red data animals
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FHIITHOE L EEEZHRE LIZORTH o7z, FRINZBT 2AFOAELHTIE, MOKMOET,
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EREEOOHY, INOLEREX BT RRERRLETH D,

F—T—F HREY, WAIYV v ayUAd, FRL, MEREIGERE, SRR

FL®IZ

B AW v g v v A (Hynobius nebulosus
(Temminck et Schlegel)) 13 CBUER 2> —AR L b
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%5 (HEEny, 1996 ; NILNEDy, 2002 ; FRIELE DY,
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1996), INBLIE AT F b L E = A D k9 2fE
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Wo, JNE 3 ~ 4@z eI b L, SEZED
ATZ BN < & OISR L THFEACT D720 EH
DEEEIIIK AL O, PER oA
25 (H@EEH, 1996), AfE L L < EI7z kAkH:
Prvay A ThiLr hvFavihrvavod
(Hynobius tokyoensis Tago) DA DO EHEIYIZD
WTOENEWRAEORE, LWV XD FAE
A Y B, BHENEICHEI N TWD (F
B« )k, 1999) A%, ARFEIZ DV T ORI E
IHMENTH D, DAIVF T a VU FTOHAITT
~8 AICIZERE L T LAETRICRATY 5 (HEIE
7y, 1996 5 BEEUE DY, 2011), B ETIXAAKAD

BTG A SRIRGERERE SERE 28 608
2017 411 A 27 H %A+
2017 4£ 12 A 18 H =Z#
*corresponding author(): tsawahata@nara.kindai.ac.jp
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BOFHERERZ LV EE (F65H) 1T, 72
VYK S VARAY R

1980 A4 2> & 2000 4-f% E TORMIC, EEWR
B BT KA DB TE L OB LT —
FT, RIEM LA Dy, EDE
—WKRETH D, AETYH, A T7HE, S
KTV IR, RTATAA, FITAARAXA ) b=,
FTHEIN ) TA P Ui EofEY (B4E), T
AU FITALY, 7Junl)XvIXdaxt,
AUV X RO EOERAETY (55 )
DB STV D, ALK TH D,
FEERIFE W CIX 1994 FLIRE, 7 nEvEr=0E
72 EOIENH A L E LK A2 L, T
AR CIEFFIIRIE D 90% LA E 2 LKA EETE 23 (5 o
DICE-TWD (4, L THEIEL LK
Wit % o4& BT e UCHIAT 284, #Hiok
HERRDBH THD, Frrunvolpb/KE
LENDEKTEE, b R TEREKERED
B, TLTHEAKLTOKEREEZRET DA AN

U, WL 1980 AR B 2000 AT 2T T
AELTVD (F1HE), IF, BEEWOKERX
% < OIRECHEMMIZH D, Lo LAEWRIE
OTORIZEETHD TR, ZRETEIILY
RO TREE~EEFILOoH D L HICRZ D,

EEE MW RIS E o 2 AWM REOFIAIE 14%12
WE 72V, ZAUCK LT, WAL 30%, 1l
HEIT1T% 2R ZEHED TS (B 1),
BEEWOL - & b REMN T FREBLITH D100
T, BokikE LTEB LI~ B LT H0n
~TYy RU g EOWRMEY B EET D (B3 ),
Tl ZE TR R D S A8 N S WIBFTICE R S b
(A LR & L CoEEM oflFERElT
B DI LT, A R0 L H R 1R JR
IS B SNHEITCERSND TRIEE LTo
EEW oMERECTHD (F8®|), MAWE
DI FILFRAKYE (lentic) DBREETH D DIk L
T, WA A E O RITR) & R E)
&M (lotic) DEBRETH D, £ L CHIFEMEXIKIC
I E K RITJEABMREENTER S D (5
5 ), FEEMR ORI 2D 720 OITE R I,
BIEICED ET, I VHEOREFERLE NEH
ELTOEEW OfRE - EEICFH-> TS, 4
#iL, EEMO Lo REMRBERIETHY, [
il UCOEEM) L FRBRICBBOEYEL -
TE7 TRMBE LCOEEM OMEREICH
HEHL, ZOHE - iEOMY L R2%21HED 240
LB D,

A&, EEWMOREEEMICELELD, £
DFEZZELETOANCEED 5, G I2iEH
DIEEOHMHGENMLETH 508, REASLERE
WORBEICEHLEF>CEZATHORIE, +5
It HHED D ZENTEDHEAH D, RIMARNE
THAXHLEELTWEOT, BEMEEZD
DRI EIEB 2 HED D BV I b b2 5
D6 (RSB KERIT)
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bk oA & R 2017
B VY 1AM RS (KONC) 2017 4ERE
WA= EA FNEE v U=

b

HEE:20174E3 H5H (H) 10:00~17: 00
245 RIGHNL B ARSIEE  AREE R - T o~ dh—
BNy - Mk (7272 U AR SRS 20 30)
Fofe - BIVE A SRR RERERE - KPR B AR S A
L A=/ NN 2
RA L —47R (10 : 00 ~ 17 : 00)
10 : 00 ~ 10 : 45 BHVH B ARERFERAE 2017 0
10 : 45~ 12 : 15 FAEAIEF (2016 4EEEHFZEB) L SR 26052t 2Y)
12:45~13:45 HRAX—FFE a7 XA L
13:45~14:30 2016 AP0 FH-ERE AU - Fl &
14:45~17:00 2RI A
(A ECE DS &S 2 & —FR B I & e R—

2016 4EFEN THE  FoAH

Z01 D@ Oklc 31 5 7 27D Bl
REMIEK « B T K (RIS MK R G TFSET)

TEJINT B B W T PO BRI 2 A Lz, B D~ B o RIE TIE, 7 -SRI IR 28t
AR < BT KIS < AT D A A b, R 10mm AR ISR L7 7 2RI R WIS HE R
LT 2~ 4 AMBRERI L%, KBETHDWVIEREICHEVEDRWBEEND 2 &R I, @I
MIRIE T 2RO ES & L TogEEZ Mo TRY, INCW Ed 27 22F8d 2 ETEERKETHD
LEZLND,

SURTT L TEERRINCED S & WD 2k — )M L E R —

KRR 59, 25 Moo LR T el & sl X 0 BILOHMERF & 2 A2y, HUOHMERFZ 0 b 023 R #
2202250 ET, 29 LESGITTWTR S AWM HEEOHFHICERE ik Th v, HillthS o REILE
RIE#E LS RERMBETY, ARV AR COBEMBIOASHEELZ BER LZRVALLH Y £33,
PF—EADZTTTHHWTEROBMSCER RO LN ET, wdT, BILOREICHTABEG T 5 0%E
PE & AREMEIC OV i L £,

S0l IBRE#iH

(YN PN ON TOIRAEE R /) )

S02 THEFHZ DR A& MR & 27 S
FRILITEARS ((—40) 2D B LB
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S03  [KRFRIFNOEZHME I & AEMZHENMER v AR Y b, PSRRI LEE)
PR—Z (KBRIFEREL MK FER BT RT)

S04 NENANT 4 ATy ay

HEAT + AR

SRR T — L KR CRIRE R 2 —) « KEIEIE D

MEJER  HHES

001 T3 HILEIAHARIZ I 1 D HE & SR OFET- B AR ORI HT 72058
KRR B ORISR F RSB TER)

FH AT 5% 5 8D e VBB REEMAN CTh 5, ABFJETIE, R BATRETE & A & OXfIR
BMRZIALNCT 22 LA AL Lic, 6 B GSR L LIEPEmORR, T2 OB, F57EDBHHIC L -
THFZ 8 SN D 2 ERR LN o7z, BEOMAR~ORERIRDOHIIE, 1 Pl 0 SRER IR L VFER,
BN L VR Stk x ThoTo, BHINARET H720100F, BIAR & BEOILARICHE LR E £
N,

002 [ fatl &4, AARICEAZMT 5T % 7 a3n U OREER IR

TRt CRER R E KRR A e R

B r DI ZAERT DI ERFEY v 7 1 72D\, 12 EED SSR v — 1 — TR LRk & 5T
fiL, TREEAAAT S Tny TR EEKR L., ZORY v v 730 U OBRIZRMEITITGE L
O HIMNWZ ERASMNT Ao, FERARENEBEIMEE I TV D 3 sk OFEHITIE, f#l % Ofigk Tldi&
BIZEEEDME 272 b D0, 3 fiiak 24 TIXBFAMER & RIZRS ORI ZARIE MR T2 T,

003 =W KBITIZIS DK HOEER 1k & KA R R IE O BIFR )
O/ DR » BSHETHL ORIEEZERS: « ARIBRBESE)

KA OEBIFED K EMPDOLINEICE 2 5 B2 T D70, —HRRKABTOEHEO R 2 /KA T
KA OREEMEZ A LTz, TORRE, TF LIZSSRIEOY 1~ 0 A OERBEEZ BN S, Al
DTV BB ONH R E VS TARERBOEREE LMD ST ENALMNLRoTo, £z, AKEF
HORVKHTIHEEOAEBEENEG RO BED O, LN oT, KHOEMSREREEE Z
LT, Zo& ) REHITEOFEREICHE ST ZLNEETHLLEZLND,

004 [ BJIZKRIZBWTRPTANC AR T D A X 7 2 B AFEIREEED FREfEH |

OAR KT (E#RFERFEBRAWIERL) , A5 QL E T T 28R A1), AWINBAE GESRSEREERD)
SRR I BTZK R 00 At & Hola s, 6 Hisis &3 165 R D A X 0 2 84E LTz, & HiS Ok DNA {51
TRERL A B 5232 5728, PCR OIENI R OEWOHRTIF I - F X OUASR 20 FIEE 72 1% DNA ~—
H—a W OMEE LTz, BESNIC =D —PEBICHELMDO I - 5« @K S B HTRED,
mtDNA OFERBP SN E SN TVLHE (ST IDH - F X DT - WFEHNRLE) [TV TREE L 72,

005 [ERBE DNA k% oA T T @ 0454 i 2
PEEGER (P R\ R B B 22T e R
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AR TIEAARENCEEPEREINTONDANRTERIME (A NNTE, EALNTE, NIFE, FF
FUVZE, £ NRUTE, A M RTE, Ry RE, LVUE, ErA MU SE) ZXBICEREE DNA EE H
W SATRAE 21T o 72, PRAHITZIRERAN O 7= 0l 65 HSTITV, 095 6 S TA ATER/BHBHE SN
oo MEDRTIEZOMBEOFEME &b, ANTERBVEFTTOIREOBZEIZOWTHET HTETH D,

006 27 F R 2Z AHIHIBPE D AR 2B MBS L2 7 F 2O PEFA

AN LA /N PEHERST - 1L 02 GITESRE R S0) , SRR G (KRB B B MoK BERR BTS2 AT , M il GIT
R

FEES KA O 2 7 FARZADPMEAN LIIENIKRBARBNZ BN T 2016 4F 3 A 225 11 AT TR FE%E
iz, BEMHEES L0 7 FAROERNEY ST %2 Tl Lic, ZO/RE, AEMHFMAIZ W T3St
KRR 5 flEA S Te 10 B 29 f 622 RO MENRE SN, =7 F ST I57T AFRRE S, HNEW» I
fadH, W, KERBRECAHGESh, AEICBWTIEAA BV Ea vy ) RVEHOEAENEL, 202
FENERECTHD LB Z BT,

RALZ—FR HHES

POl [EMZ R A M & LT RBEMITRIESE 7' 1 77 DO & D RARGE)
OTHEERR « ILAREE « BF—Z (M7 TBOE N KBS BB R HOK FER S FJEPT)

FED NS, BRI LOBNRY Lo o MR 2 WA M & Uiz, JWEmT OBREESE 7
0y T AERE LI, TNODT 0T T Ma/NERAFEL B FEADOHREE M RICT M L, EkiIcT v r—
MZ Ko CHRRIEE AT o T, TORER, 7077 L fiiT 2 2 & CHEILT —~ I3 LEWEREZ R L,
T2, TAEMELEOSRNBY Z5F0TENEL Y | LV o ERbEREND Z EAH LR T,

P02 [/ D /5 % 5K D % — GLM DM H L & ATk L
KRERS EEEHISDEE), BB - 0Bz (KT EN)

WE, —RRIEET L (GLM) ICARO “REHEAED 5 2 &10E, BICIERBORIGERET 5 &
WO B EOBWRMAFIZ STV W, FEE, EOERBCCH S E A, B S8T A — 2 BB
L+ 5GLM T,log U7 Rlogit Vo7 OFTIMIHMAERD “RIELZEDDHZ LT BRE T A—
Y ETORHERENMDIREHTET 52 LN TE D, KRR TIIKHOEROT — 4 262, DM &M
ESICOWTHNT 5,

P03 [ZRBIEANIZEK T 2 EEERIC K 2 72 OIRER (7o MO AW ZARIEIZ L > TOBRER) ORI G LD
OFNIEEAT - FI By (—HHEEEN BARFEAE L ARREX D70 D f4)

AMFTEIL, 7ol BN ETFIEORE 2 REHIEIS, ZOMAEMOERBIMENT 2RS4 GREEER)
W TIZ O BB & AR AY - HEREAICRTHIE 9 260 /Y - LI FEOREZ B s,

TR 2 8 AR, REWNOZDHh &R, SR 20 Ul S 7o BREETE R & W 72 72 O MR BE O
FHIfRERIZOWT, 4 6 DT OMOBMFHAIZE S S RREE TR > 7O T, o &Rl Tk EORRE 2 WS
T 5,

P04 TJIREA= D5 | & $ & HEHT ) ORI —HE /K ET 2 DR EZE L & O B d— )
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OLHAIT - IiARE— - BT (MI7MSZATBOE N KRB LB B R AOK BERR B ITFET)

FERNIC & D HIKDSIHEAEIZ B 2 252 W] 53T 57280, ZRUINT I THIK T THEATT A 2170
TUBNT = AT = WA OS] & S L 2 E Uiz, BRBRICIGR 2 &k Dk D%
noloe ALK AEFRFEO AR, I UFEOLFERKITILATH & HE BN /NS VEFTH
Y, REIROT] & SRS EHNIHKRF O SHP T S 2T 5 2 EAVRIE s iz,

P05 [ B GHRIAR AL S Ak oD wlk & L b PP E D S5k )
REFELE - OFFEFN S (KBRS KF @ - B E L a—R)

TH T, BERABRROZIREOZ O HEOFRBERHRE ST D, ABFE T Il B oo 8 52 A2k
T B FIE A FIHIZON T, AFORIREHOFE & LEOF I 217572, 256 KD XX OFHED
FER, IR 3 LLEOBIARN 15K, KD 60% L7220, AXKOERNAONT, £, P8 pH X
4.0 THY, EEIEEML L e, EiRIEHII I pH, KIEVERSA A (FBvkh), ASHAMERGA A & AEBE
N7z,

P06 [WHEMEFEMRAEIA A X 4 > OPEL & BITEIZ R D SN SRISHRE T ¥ D #2488

O&M & - Iugk - R B CRBRIIZ RIS IR

HERAEZH LTI T, ASRBHE T X N TEROMEME BB R A X T > OBREIC 5 2 2B E T~ =, TF
DR R SNV A B TIE, A X OB ERER OME I HE R > 72, E£72, BIEOBEE TR DIZ
IMWEMoTz, —J, TEREFTL WAV A NTIE, A XTOBRMEREKROEEGNEmN-T-, iz,
HOmIZA T, BIIEOBE OMfEES 20y o 72, A X T OBERFREE, TFOEHEIZS T T2k
L7,

P07 THHEOE =) 555 L ADL D]
OWOMT - RHEA - JILEAEF - ) g - S (R LESSEEM ), SRILER () =a—
et YLy h)

ERBHEICENSIE T, VY2 ) BBOEE LTRUICHR#ES L TEL, LirL, D raEbia s
HSRRR I o CREBEAHEL < 72 o TE T2 RIEBI &2 302, BRE—HICHEB L T & IELT I
BE ISP REDE] BMEEERS. SNz, SEEOREIIGENL o U oA 4G R
RIZT 47 V2 U RE2 5BFEV] Thd, ERTIE, BANSREEEZ 25 L HITHONT
R %,

P08 [FEEAFE SO N~ R OfR2IGH))
W e B FLF)

ME TR L WD vy FYTEHEME TR L VRIS, MBEICHMELTEBL TV,
VAR CITHR IR T, HOMREM DI RS E S, T L L PARFLEETHL LD
MR IC® D, ik, EEMRRETL 7 IEE L TWD Z ERMBLA TV, Bt O CERM MR
23y FIDAEBNHER SNz, ZOEBEHOMREITEZ EH L T\ 50 THRNT 5,

P09 [EEEWMIRA LT EI AW A 4 /3T 2 X% " OHEFED/HE & B/ RE
OFHEW (R IEST KR RKFERBRER 2R, &1A 1 CRERT), PIEAN (WL REMHOKERS
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T F BT, BHEE (RS R PR B ED)

FEBEWIENNL, dfEA A 3F 2 X% %A Ludwigia grandiflora subsp. grandiflora & S35 73, JEHE « Yeft
IRELINDHRAE D A7 A A /NG X X% /34 L. g subsp. hexapetala &\ 2%, BIZIZAFEGERH D, 3K -
ARDANFT ANFHE LA & LTERL TV e, RE - AL, FRIQRTTIIIFRIRKETHAT 2 25 %
bhad., EEDERL, ¥ ITINLCOREFELHETHo T, AR, BIAE - HRANCHERT L L
WREE LV, BTG S, B - BEZERTLLERD D,

P10 DTG ICRB AT A D B A=T W I D454 (T

OffER (LRSI L BROTMEE), RAJEIL - SIS ORIz 8RB, SkAEwHHE
7'vY =7 b Project A

AR SIAE BT 2 RSB AER L, & ICTEROAMBUCERBE 52 5 Z ENMER SN D L)
(2722 TV D, HATEIZ I W T A AR BREE SIS LAl 25K LA ARTE IS §528% KT L TV D40
DEEREINTWD, HERKKHNIZEWTHREFINBEZFIZR> TEX T AV IA=TFI (kA3 vt
=T V) IZOW TR IZBT 20 0OBRET 7 — MEEICE > THLMICTHZ 2 HE Lz,

P11 V8 AARITIS T D HERE & o AR AN 43 & R HI o0 BAR
OfFF B - AT - mHI 25 - £l B CRERMSLRSEESERTERL)

5  ARARFAAL 79 H A 2015) DRIV Tz, 15 HARDHERE 2 > R R O3 ARYL & AR A (e,
B, BAROERR) OBRREZINT LTz, TORE, OvA 30 F RFICRADZ VRBDPHERETH 5
SIFBHHE AR O W HIR TR <, QHMERE 2 & R RD =K T b D IR A5 R 2 VAR D A 51l
W& BRI RRORWHI TR 2 &G, MY o ARARO5A0 L RN ITMEEN S 5 2 & 2SR
Shb,

P12 %/ 7 =_R= & L3 i 2 ]
BRI - PR R (RBR TNz H 28 5L A AE)

X ) 7 ==& Dryopteris kinokuniensis KURATA 1% 1970 (2 ZHIRFEDOEA IS X, AHIENTHE L
oAV ERA TV HTROT ZREY TH Y, REFR-CHEEA TIE, SR C I, R0, B S R e,
TR ETHERRE L - TEY, BIOMMEKRCHREMNFEL2>TND, L L, /7 =_=v ¥
IZF LSRR 72 FRaR s & EF 0, EENRIHE T, Z 07 OIZF A E-CBHECEIB S Sy, ) o —
2bH oD, AENERIHTSL AR EMEFIEAZ VT, TBREBRE O BRET21T78 272,

P13 TR} L BREEBUR O 72 OARMUEAR DAT ST |
PECRIREE RPN A 28 ST fiE)

£ Hulsl THUSAR RDB 23R S5 £ 9 IZ7e > TALY, by FU A MIHEREAEEZ T TR<E < 0w
2 &0, REOMEEK OBUEOGIUEAR 2 IEH SRR S 2, BUEOHAIR, RESETODOOERHEE b
2%, HEDTZOOEMITHA, FHMREO 3 2 MIHSICHE ST, FHT, W2 R 9 8REE
BORZATOATBUT T2 F /YD | 2 LTWHIREELE XD, SROSHEMRETE L HEWEEDH Y Fizo0n
TEZXD,

P14 TRBRAFREHES & fnak il IRAGIC 1T 5 7 7 v o OBGHRA & AR )
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FREREA R SLR T SR R ), FHERER (AAN— R 2% 2 —e), BRSSPI O
BRI R - BREEEN L th )

2016 4F 3 ~ 6 A KIFFREER, sl RALERIC B W C 7 7 v v Strix uralensis DBEIEFRA 21TV, F728E0
5 DNA 4RI U CRIBAIZARN: & BIRAREE OIT 21T o 7o, WG O & D il & 5584 i3 2 & [ o
AIRBLT IS CT2FEDN - BAES T4, BARBIZARIEIT A S <RI TWn D LB 2 b,

P15 [TAROHYEEICIRD BOFREKOREK RSN X5 g OEAEREZE 2 5
piil s T ON rRVA = N L 7))

H AR FAR IR MR 72 Lokt LT, BEEAROIENRD, BESAROERRD, SIEROEAIZS
WCOT v — MlEE{To T2, BERH -7 101 figk DN, 82 iz S B EZEHRL TV D EREIZL,
ZNATTIE 1000 s 2B 2 DR EEE L T, SEROEALOMNTIL, FRBR EOREN LT, 11
RBIMTEALEZIT> TN DO 19 fligk Tholz, TTRBMTOEARICONTIE, FEE O, Lof
B EORIE, TEZESHT - 33 O R 72 £ ORISR ER Sz,

P16 [KRBFICET S Y 0T a 7 OB A DLE)
KO IE 7 v—7, Ofil  (CRBXTINZ B 2R s i)

B Y 7> T a Uik, 2003 AR KB TR CRESMITALE CERUICHER S, Zotk, JL#Ee
SR, AEB L E AR ALK LIz & B 2 BiD, ITEO SRR OER D /272 72D T, 2015 4= & 2016
FD5ANS T AICKIIFNO ILHORTE o AFEEIT o To, ZOREE, AEB LA & Sl LI L <
SAALTNDE =T, B TOSMEEIES, MRILIRIZIZBERDSEALDOH D Z ERnhoiz,

P17 [ REELFREN 2 ) o Y T DAETER & 3 DFA ) X
AHEW Y - EHRR - T2 i (KRIREERPZRERE - AMBREEER - Mg A e =)

FHILFAAAR O RE T 2001 LA O 10 £ 7 U > Y DBEEFES KIEIZHD 35 & W 2 BGRn A bz
(RiiE, 2013 1%2%), £ I TZO(LFERPHHNGIC BT 2 WE oG RiaiE, 2015) AL v OB
BEEIZ DWW CHE LT 2 (RHAEDY, 2016), Lo LEREOZFEHiIM 2 LI W TEH LTk holz, £
ZTCH—VUERRKE 20134E4 A5 2016 4F 12 B E TOMIMICEREL, 7 Vv Y U REEREEEZIENICBIZ L
7o EORER, TRATK T 5 >0 ORI 3 FEMICHER ST, FHE L ORI T 2 A0 R ST,
O H OB L8 & OBRIZA S TlE o7,

P18 T RBRIFFALS THME S - =8 o 0 ~TBAG TR & ) IR B A 5~ |

OB (R ZERBEEMKER ST, AKE GRATFIERFEERT: « BN FBHFERT)
=RV OIFERME XD KIRFRIEE O R FE T T 2015 45 12 A IZA AP A8, IRRT T 2016 4 7 1T A
AVHNENENE S T, S @EO R ERHEET H72DI1Z, I b2 R 70O DNA Z it
L, 13 72 Bls & JE D OB REE & beil U T, & 7o, iR SR~ D > 7 DA EFRI AR T 5720,

AL REETB O 10 4 FT T I OEBFAEZ1T o7, TNHORRERBN L, SHOREC OV THm
L7zWy,

P19 [FHbfXrrteXx/EOMIEL hevnf Y ury /E)
LILITESS
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MeYwuA Y vu T E Argyrodes cylindratus 1%, W EDOEY WALV, RRICFHFZOME /D
B % (kleptoparasite) T 5, A, THFETL Yy FRUX MEICTHREERLTWSAFUr At X7 E
Arachnura logio DHE CATE Z R, SHEAITBIE L TWVeW, ML LEVRTHY FTR-TWeZ &b,
AFEIIF VAR I EEZFEL L TWD EHESND, FVRAEXRTEOML, FL@THY, KN
MO T FITREME L TWD Z & and il vz L9,

P20 [ RBSERFHENIZE T DT 3 VR OR D ZEEE )
R Aa < (HEREE D2 OPU)

FL=t, HERELOZ OPU TiX 2016 42D 3 H~ 11 B0 TRIUFNLRFAENIC TTF a v o— e
ARMEEATOE LTz, SEOMETEIZA DORXET, Fa VOZHEERRNZ ERDMY, ZhbDXH
I TS EM L T 3 TLS OB AN b ATHEZIT, BRAMICHETL T REEZ L)
TEEICEY L7,

P21 TFUREIRILRICIT DT U EOFESEEE & T /51 |
WA (KBRS R - BREEE R i), KFY 32 GAINRIFM), SEHHER - EHEFFE CRBRFNLRT -
BREEEI R L)

KEFFE, AR, SRR R, TRl Rl ’linfj@@, DO L 2R B A
WRENRSMT2EEZOND, L, NN CESMEEICHR > AR OZEERAE L7=fidd iy, £2
T, Frexld, FURBIRILROER 200 — 900m (2B W7 VEORMMR O LA Lz, TORKE, 4 fif
5 FOT VENRE S, BEITIESO EFITEVED T D 2 &, SRR S 0 @ VS & B A i
DKW ERB BT/ T,

P22 Ty VR RIT T — L ERED?
OB 28 « AT (2 =7 ARKERAKAEAWE

RARTTRFHIKANZ 5 D77 — T T TR, B — L TR ESWRAE 21T > 72, & 1km O FhHE
RO, YIAOEEERX AV 7T hxrsvayyay hrRIonhicl L 2B LT, 7 — gk
WARENH D DT, FKIZHEINUIMET 254V 7 7 3 OY IREN LT 5 Y T &2 T 5, FET—1L
TN HIVUZEINAEET, BV L L=y a v P a v b RoY INEEI T2 v I 2iiid 2
e ooz,

P23 7= ThrROIE ENZE D |
EIEMEE - O (=7 ARRFRAKELWE

RARTRFE-EFER 7 — L TIOED b ROIPZERI LT, INEEA, KAt T2 7 —71200 Tl
BTz, HOOTL—FIFERE% 2 ~7 HTIE LD, 3SMETLMMAE TR o7z, KEADIIL—TF
1£67 ~79 HCHHMLL 28R o7203, fEE LCEALEY IV allhxbiviz, FiighhCRE
TEIRMPoTED, IOM, FLOBRNGEZ TLR & H 20O b U ROIIE - 7= L HEHI LT,

P24 [#ERTWIHRICER SN -4 h— 7fmmlﬁﬂFw*EL75:7k$m$ﬁ$7% o2

ORI « BEFEN: - FHH L - 7 (KRB KBRS - E%fﬁfiﬂ%ﬁnﬂ)
KEFFFHET O RF Y =y 7=z YV U 2 —3 g o> ZEHNIZ 2009 4R I2iE S - B4 h— iz s n
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T, 2011 ~ 204 I AKRAERBOE=4 Y U ZiEZIT, 20134 1 ~3 HICHER I T LOZhR 4/
FEL7Z,

TAA OFER, 42 /35ERE 6,000 EIROAKER RN BT, SFEREEIT R, SRR ERES & 512 2013 Fl2 e —
7 &R LTz, AREKIZONTHE L ONERECTRBEO Y —27 28 LIER, VA BT b2 RO O BaETH
[ % Lz,

P25 BB OA Y a v a~<Z ALOMAIEDIZIBENDD 5 TNSD
OSMTAE - FHERT  (LREEE K HE)1H%)

AMHER T I RO ERIRIZHE N T, ALOBEEREMIZ L > TAY 2 v a~vOEEER - TWDH0,
EMO BT, MEMOES, RO ZEREIZER Uiz, WMEAROZEREIS, BEEMEO TR D ORI
WREDOEL G2 Tz, (HAEMFOZEEITMAEDZEE L IEOMBAN D 7z, 4 a v a~ OmiERIx
BeZep LT A/ed, A b ANLOMEY Th7, MEMORmINLAD, HAEDSZERE) B IEDKE
T TV,

P26 TH D LY g 2 FhE A A U OZHERDOTREL IR LTI k=2 B Y 7 DNA fig47 )
OS] & - SEHRLR - a0 52 CRBRIFSZR SRR - AEmBRETR AT 7ER])

R LR EFJ/INEDN S U LY @D X~ LY Candidia sieboldii, 717 2 C. temminckii &/~ A J@ DA A 71
U Opsariichthys platypus, 3 X5 OJERAHEN SEON L MEPTE Sh Tz, ZbOEEICONT, B
Retbig & X b= KU 7 DNA T 24TV, RHED R DR OB ORE A H#HEE LT,

P27  TEER)IKCREAM)INC 31T 5 JEE L OH R8O 4 Bk
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