Rk 28 FEJE
FT=Z YUY A k1000 VEEFAEREE

YRk 29 (2017) £ 2 A
BIEE HRBER AWSEttL ¥ —






=R

RE 28 AEFE O EEARE R T =& U U R (F=4 U YA K 1000) YR
AL LT, 30 # FTOMESMRAET A D9 b, FRRICHE~25 94 MIBWT, WEEOA
BRI, AR EE 52 HBRIEEREICOVWTIHA L,

KoeETiE, 7 by OHEE B EIE 379,195 B L7220 2011 29 LZRTEIGHE S
20. 0%V Lz, EEHEXNIZEBWNT, 4T H Y Y AOE IS A iRl & bl LCHihn L7,
Tl AT VITRK 410 P 53 B, U I AT AIAK 38 P 16 WER SN, VI AT
Z1E 2006 FELIE TR b 2 o7, 7w 521 B (2011 4230 L 72 Al 4 Tk 219 ) |
b AT 44 (A49 3), A4 7 hE 2 492 B (192 ), v %= 802 # (A 3, 586 H)
DI ST,

EBRETIE, A4 I X7 R Y OBEEIT 2006 £ 61 HA s 2016 134 < g S
<720, WHENCHER CEIRBITRK 2P TH o=, ERBVRIKNEEZONIBAFED R
AAXIETF U ROERNMHRI NI, REVNGTIZ, 7 U ORIHUL 39,872 B & HEE
ENnde, M7y A ~7 VSRR 1563, v IxakE2, 3103, v v 53 BAemkRLl,

G TIL, VI X T OBEEIT 15,550 B EHEE 4, 2015 RIS L2 RiEIRRA D 17, 098
BN 589 9. 1% L7225, 2007 4ELAMEIC Bl L 7= 31 7 [ O A O X HEE BASL 15, 342 B &
FREETH o7, 2011 FORAARELURE, HEO—HTIE, v IXxaD@iLEMAIA
EITDHARRMEOH LA I T T ZRBHML TN 5,

AHE T, A4 I XFXF R ORBNENT 18,862 B, IV ARXME (/unayyuw
URAJRALPa I VANR) (24 BEHESNT,

REETIE, 7 MU ORREIENIT 18, 172 B L HEE S, 2016 FIFE i L 7-miElFHA & i L
T 11 0% Lz, A I XFF RN U ORKREIEIL 10, 790 B & HEE S, AiEFHA & iz L
T 2. 4% L=,

RS Tl A4 XFF U OB 2, 242, 350 HL & HEE ZL, 2007 £ S D 10 4
BC 15, 4% Lz, BREH OB RFIHRIT 2. 6% TH Y . LIRTOFHA M O BhifiHh & b L
TIHFIED » T, BRI FaPNERLTEY, ERBAFEKROVOESE L TEZLNT
WD,

i« BE T, BETHAY DI AXA 20 8 (2013 A2 % E L 7= AiEIFHA CIE 12 )
DHER S, B A7 07 2 N A0 HIE 3,679 B ([A] 6,136 1) tHEE Sz, ®EED
FA I XS F R Y OMBEIEIT 137, 440 B & HEE S4v, 2007 FOFAAEBRIAELUE The b 720
Sf, WBRHLE LT RZRXXINERT A, 2 TICERBFRORNA /3 1D HER
S,

BRIGRE S Cld, BMETH AV I AXA 68 (2013 425 L 7-miElFH4& ik 9 3)
WHER STz, B A7 10 IV N X OEFE G sl S AV, RS 00 [ E R A X oo BL s T
2010 ELIRE, W EMEZ R Lz, A4 I XFX RN 00 B, R, KE&RE, 2464
5. REME T, 2005 FEOFHEBIMALIRICE M L2t 4 BIORER R T2 &, W/



0B FE ISV ICH D b DD, o B TITHEREZEY KL T\ 5,

B /NRETIE, NRETH LAY DI A4 11 B (2013 1M L 72 /iRFHE Tl
63) DRI, —J7. B A7 1w YN IIRAERSC I N THUS D3RR ST A8,
BIEOFEHLIIMERR S e o7z, 2009 I R 7 X X I DRADER S, 2011 FITERBR S
Tod, ZOH%BE A7 v T IV AN ZOBFEITHEGE STV W, i BOEEMREXIZEIT H A4
A I RXFTX ROV FEEIL, 0.44 B m' T, 2013 FIZFEN L 7= aialFH4A & g LT
14. 6% L7z,



Abstract

As part of the Monitoring—Sites 1000 Project, 9 seabird monitoring sites were observed
for the fiscal year 2016. The main focus was to monitor breeding status of seabirds,
and to record the factors affecting seabird habitat, examples of which are predators,
human disturbance, and natural disaster. Results are compared to previous data where
available.

Teuri—to (Fig. 1-1.1): Estimated burrow number of Rhinoceros Auklet (Cerorhinca
monocerata) decreased by 20% from 2011, to 379, 195. Vegetation of the breeding area
changed from barren area to Calamagrostis purpure. A maximum of 410 Spectacled Guillemot
(Cepphus carbo) and 38 Common Murre (Uria aalge) were counted, and nest numbers were
53 and 16, respectively. The murres have increased since 2006. Nest counts of Japanese
Cormorant (Phalacrocorax capillatus), Pelagic Cormorant (Phalacrocorax pelagicus),
Black-tailed Gull (larus crassirostris), and Slaty-backed Gull (Larus schistisagus),
were, respectively, 521 (219 in 2011), 44 (49), 492 (192), and 802 (3, 586).

Oshima—-ohshima (Fig. 1-1.5): No burrows of Streaked Shearwater (Calonectris
leucomelas) observed in 2016. The major causes for the decrease were predation by Norway
Rat (Rattus norvegicus) and nest—site competition with European Rabbit (Oryctolagus
cuniculus). Both mammals are introduced species. Matsumae—kojima (Fig. 1-1.5):
Estimated burrow number of Rhinoceros Auklet was 39,872. 15 Spectacled Guillemot
individuals were recorded. 2,310 Black-tailed Gull adults and 53 Japanese Cormorant
nests were recorded.

Kabushima (Fig. 1-1.7): Estimated nest number of Black—tailed Gull was 15,550, a 9. 1%
decrease compared to 2015. The March 11" Tsunami also flooded the lowlands and covered
it with sand, altering the vegetation.

Hidejima Island (Fig. 1-1.8) : Total burrows were estimated 18, 862 burrows of Streaked
shearwater and 24 burrows of two petrel species (Band—rumped storm petrel (Oceanodroma
castro) and Leach’ s storm petrel (0. leucorhoa)).

Ashijima (Fig. 1-1.10): Estimated burrow number of Rhinoceros Auklet was 18, 172 and
decreased by 11% from 2015. Estimated burrow number of Streaked Shearwater was 10, 790
and increased by 2.4% from 2015.

Mikura—jima (Fig. 1-1.13): Total burrows were estimated 2, 242, 350 burrows of Streaked
shearwater, 15.4% less than the 2007 estimate. Feral cats were found all over the island,
preying on Streaked Shearwaters.

Kanmurijima and Kutsujima Islands (Fig.1-1.17): 20 nests (12 in 2013) of Japanese
murrelet (Synthliboramphus wumizusume) were observed and 3, 679 burrows (6, 136 in 2013)
of Swinhoe’ s storm petrel (0. monorhis) were estimated at Kutsujima Island. Total

burrows were estimated 137,440 burrows of Streaked shearwater, the least burrows of



studies since 2007 at Kanmurijima Island. A Wild Boar (Sus scrofa) was observed at
Kanmurijima Island for the first time.

Oki Islands (Fig.1-1.18): 6 nests (9 in 2013) of Japanese murrelet were observed at
Hoshinokami jima Island. Breeding nests of Swinhoe’ s storm petrel were observed there
and have decreased since 2010.

Okinoshima and Koyashima Islands (Fig.1-1.21): 11 nests (6 in 2013) of Japanese
murrelet and no nests of Swinhoe’ s storm petrel were observed at Koyashima Island.
Breeding number of these seabirds did not recover since Norway rats (Rattus norvegicus)
made an invasion to Koyashima Island in 2009. Mean burrow density was 0.44 burrows/

m of Streaked shearwater at Okinoshima Island, 14.6% less than the 2013.
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it 30% [#its 35% ¥Rt 35% ARXAIHZET 5%
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A U R — 16, 162 17,309 11,210 10, 879 19, 383 15, 741 15,114
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8H27H I 12:35  —  20:45 |[HUEBEES. 7 = ) —IORM, BOR (EERIE) B, W
9H27H i 22:30  — Fo (PPERAs) ik, 7= U —1I2%MHK
5:55  — W b, RE IR, RER Y
9H28H i 9:30 —  11:40 |AA I XS F N U HESRIHEMA (ALEENo. 16)
13:20  —  16:30 |AA I XFF R U BRI ARG A (LA EFNo. 16, Il HNo. 14)
- - 9:00 —  12:40 [AAIXFF R Y BRI ETAE (FAFNo. 1, 2)
e " 13:45  — 16115 |44 < XF% KU BAFIAREE (RN, 3, ALAHENo. 8)
of 300 . 8:40  —  11:00 |AA I XFF FURAFHRGEAE L HNo. 4. RO RM D)
o " 13:25  — 15110 |44 < XF% KU BARARRE CLmiNo. 5, & o Rdin)
10A1H I 12:35 —  19:50 |HESEES. 7 = U —IORM, RO (MEHRIE) B,
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@ HEH

ek SR W%ﬁﬁ T RAeEE (2R

EHOEH BESFENFIERT  REMFE=E (9 H 27T H~10 A 1 H)
AR MESEEMFZERT WA R (8 H 18 A~27 H)
Ay RN W%ﬁﬁ T WA S (8 H 18 H~27 H)

@ AR
RS CEIT 5244 I AT F MU 2Rt R e Lz,

© #ERHHE
AT, BE B AR L (£4—-6—2), Z0O9H, AAIXFF RN OB L
ﬁ%g@:\ l/f:o

F4—6—2 HESHLEETE (2016)

No. A 8H19H 8H200H 8H21H 8H22H 8H23H 8H241 8H 251 8H26H 9H28H 9H29H 9H30H
L |avarA O

2 | BT ANB O O ©)

3 | AAIXFXLRY O O O O O O O O O O O
4 |FAATUF @)

5 |INvT RHT R O

6 |VIAR O

7 |e= RV O @) O

8 |a~v Y O ©]

9 |7 A=Y= O

10 |=245°7 O

1 |Y~AT7 @]

1244~ bv 04 O O

13 [#vnm O
FH D OH! iigﬁﬁﬁ}.}@?f%ﬂ“‘f

® MSFEOE RN

A IAXFFRY

AFEORIUX, EBEZBR RS SIRIC O L Tz (OTiER), SIIEMCRET5
oD, R D o MIEMTE R o7, 7ok, 8ABRYELANIARYTIAAIAXFTFRY
DEMICHT-5,

@D B - BHET ) T - BHEEE

WS IZB T DA F I X FTF R ORI OVBIHEE A HEE T 5720, 2007 4 KT 2012
FEDORFAA THRE LIz 23 7 FTOBEERMEX (i 4nX50m D~b ha R —h M4—6—2
DOFHEX No. 1~23, BEE4—6—2~7) IZBWVWT, 8HICAAIAXTFX NI RIS ET
Fr L BB UEE A R Ule, £ AR ORI HEZ R T 5720 AKX 1 7 Fr (No. 13)
TCCD AT HZHNTRANOHMEZIT>7- (FE4—6—8), LarL, 8H FaIdM iz
P ABRENRE LEICH =200, BNICHER 2 MR SN2 o Tz, ImEOFEMS T & i
LT, BERREBEH SN2 L2006 9 A TRICHERX S » T CBIIREZ 1T 72 (BE 4
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—6—9),

ZOFEFR, 23 » TORETIHA X OBINBEIE L 0.04~0.50 B nf, FHRIEE T 0.22 B
S mE ol 2012 FOFIEIFHA & g LT, 23 7 FrH 18 » A TR A L, SEHH IR
B (2012 4F 1 0.2T B /mi) 13 15. 4% L7z (4 —6—3), £/, CD I ATIZLDH
FHIARFEETIL, S HOMEKX 1 #F1 (No. 13) TIL 63 B, HRDBE CHATE-D
46 BLC D 17 BUTHAPNELS A A IXT X R OFHOF A fHEIZIHE TE ol
46 BEOW, 1R THE L BEEINNHER SN2, o 45 Bz THER S TR L3, Btk
wéﬂﬁﬂoﬁoégu\5%%@%ﬁok9ﬂ@ﬁﬁ@8&ﬁf@\%N%%¢\%ﬁ@@
FCHERTEXZDIL202 e TH o7, ZD 262 OKN, SHTH-S#E (18 18 MRS
72 (BE4—6—10), LEZA->T, SHEIADOHEBEZADLED L, BADHRE THRRT
7231 308 BN, BEVHER CTEI-DIEEF 8 B THRIHFIL 2.6% & 72 o7,

F4—6—3 MHEEAAIRASTXRY OREEFAEX O HTH & B

- . 2007 2012 2016
g s @ | oman | o | 0 wen | oo | WSEE | man | oo | R
(/ni) (/nf) (/' nf)

1 MR A 235 9H8H 13 0.22 8H21H 51 0.26 8H19H 44 0.22
2 |m 200 9/18H 40 0. 20 8/21H 56 0.28 87 19H 40 0. 20
3 |msE 200 9H8H 64 0.32 8H21H 78 0.39 8H19H 52 0.26
4 |FEOR 240 99H 29 0.15 8241 41 0.21 8/ 23H 31 0.16
5 AriR 220 99A 26 0.13 871241 23 0.12 8H 230 24 0.12
6 |REDR 290 9H9H 69 0.35 8 24H 65 0.33 8H21H 55 0.28
7 |BOR 310 9/9H 18 0. 09 8124 H 26 0.13 8/24H 17 0. 09
8 RN 295 9/9A 28 0.14 822 37 0.19 8H 20 31 0.16
9 [pim1 240 9 10H 52 0.26 8126 H 49 0.25 8H25H 39 0. 20
10 A2 270 9100 66 0.33 8126 H 69 0.35 8H25H 53 0.27
1 ns 250 9H10H 45 0.23 826 H 39 0.20 8H25H 42 0.21
12 |®ok 430 9 11H 86 0.43 8221 71 0. 36 8/120H 73 0. 37
13 |JIW 1 e 230 9A1LH 62 0.31 8221 77 0.39 8H 200 59 0. 30
14 w2 235 9A11H 61 0.31 8 22H 78 0.39 8201 68 0.34
15 [im 34 215 9A11H 40 0.20 81221 50 0.25 8720 31 0.16
16 [EK 300 9H11H 100 0.50 822 F 114 0.57 8H 20 100 0. 50
17 | R 390 9/ 14H 95 0.48 823 H 89 0. 45 8H21H 68 0.34
18 |FREADR 405 9140 33 0.17 87123 H 38 0.19 8/21H 42 0.21
19 |RikEE 535 9/ 14H 11 0.06 823 H 14 0.07 8H23H 8 0.04
20 |HRIR 395 9H14H 53 0.27 8J123H 43 0.22 8H23H 44 0.22
21 |RT LR 330 - - — 8H27H 52 0.26 8H24H 42 0.21
22 |RT I UaiER2 380 — — - 8/27H 29 0.15 8H24H 19 0.10
23 |RT U3 370 — — — 871271 73 0. 37 8H24H 49 0. 25

/T 1021 0.26 1262 0.27 1031 0.22

F 72, 2007 RO 2012 FFIZFE N L 72 BRI ESAAFA (2007 4 @ ALHERO S D R0 b R
M, 2012 4F @ FPEE D CAcl) 12 K- T B 400m BA EOBEITEALLL N OFE R &
T 25% F Tl L, HE8E 600m DL ETIZE ARG LIRNZ ERgho TS (BREEE HARER
B R ARt o Z — 2008, 2013),

RSB A A A x%%%)@#%ﬁﬁi 2007 FEDEHFTIEIC LA, e o
HIFZE A 100mX 100m D FEREIZG31TF, A I XFTF R Y O BT X720 100m A5l O £ &
O 7 ZWVREE, G, NKEZBRE L2 HEFE 14, 850,000 m (FEE 100m~400m A :
8,640, 000 ni, FZ & 400m~600m AN : 6,210,000 ni) %, AA I XFX RV OEHEAFEEEE &
LT, UTORNLREI L (BREEE ABREERAEWZERIEYE % — 2008),
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GAREHE) = (B 100m~400m A O fIFE X S B/ UEE 0. 22 B /nf)
+ (B 400m~600m AT O [HFE X EHE OV 0. 22 B, nd) X 0. 25°
400m UL EOBRSUBREIL, FRLLTOES L AT 5% 752 65 0.25 2 U7-

ZORER . RESHUL, 2,242,350 B EHEH ST, . KREOESFNHEIL 2.6%772
@T\%%%ﬁm\%3m%(%ﬁ@%ﬁ@2%@1m&mm)&@oto

THE TORE T, BT 2007 4E12 2, 650, 060 B (2016 4ELE 15. 4%78) . 2012 4E|Z
2,751,975 & (7] 18.5%) TH V. EITD 10 R CHEHEE D44 I XF X R U EREEIHE
INLTWD ZERHI BN E o7 (BREEE HARBRERAM SN % — 2008, 2013),

F 7~ VBHEEIT 2007 4RI 503, 509 B (2016 4F L 88. 4%?&) 2012 4F|Z 385, 277 B (7] 84. 9%
) THY 2R Lol IHDO—2E LT/ XL DIHBORENEZ LN DN,
ARHE CITEEN 2R AR TE TRV, 72, ERECHBRE OE(L, H 5V
BIHHEBEN G EE L HREOLBEMENE 2 bz, B, BORIRARGEAEIL, e E
BEHACIIRE S FIHERNRAR D Z L PHEIND Z &0, ARERITEEICTHET 2 L EN H
ey

® ABEWT DEREO AR

=

BRI ) 2anERLTERY , KHERIC T EEEZHRE L, £2. BRNSHT/ =
B EINTZEBXONDLIEORWEDEELeA A I XX R U RS OSERD 6 fE (KR S
niz (5824 —6—11, 12),

« X AIH

ST R T2 X I0AENHERINTEBY . WAk 22 F£0 /) X a ORI K7 2 X3
32 VL [FIEICHIE SN 5 5, AHE CHEHE R T X X I 2MRT L2 L3> 7208,
RT7AXAXINCEBEINTZEEZONDRIENEDLIIN 16 fAfER I (BEE4 —6 —13),

© BREEEHM

AR CHE S DA A I X% N U OMBEREIT 2, 242, 350 B, BIHEET 58, 301 B & #E
AU, 2007 4E02 5 0 10 4ER] TENEI 15, 4%, 88. 4% Lz, A LISMCIERED )71k
THITE 2BEOT —Z 1TV, BROGEE LT, 43I XFF Y oA BEITLENC
NRIFJHD L TND EFLILTNWD, Fio, RFEEDFFIHEE 2. 6%I1%. ZivE TOME
EOFA (2007 4 : 16.6%, 2012 4 : 14.0%) &g L CHARL< | oZgEM (H H 5 80. 8%
(FOONHIGRA - fiRFE 2 L, AWEE), &5 51.8% (UIIHITHE - s 7 x X3, A#
HE)) CHATHIEFITEY, LR -o T, KFEIZ L - T, lEESOMERIT, D &
H 2D 10 FETEHIZHED L TWDL Z ERHALMNERoT, TOERFEKNOOESE LT,
J R AL DGO BIEDOE INEZLNDN, /2L D44 I XFF R OgE
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DFERITIA S TRV, B TIE 2005 FEELIRE, EAREENHI O ) raziiE L, it
EBTFI 2 L TV D08, BIRGRICHEIRS N T\ D, Z0%k, 2015 4F2 ADIE, A
&%\ﬁﬁﬁﬁﬁﬁé\m%%ﬁﬁ%ﬁﬁ%ﬁb\/*:@%%%%ﬁbﬁ%%éhk(%-
mxzm@ L)L, BHRTO . x= ’;5&%2%%5%??%%?PU@ﬁiiﬁwfﬁ
CRPRITEE TV, 2, OTRE L L SIS, HEEOA A I XFX N OO
EI&LT @¢?F®ﬁm@&m®gl%wﬁf%@w EDD, RAITEDRRICET 5
TEZITH & & BT, M L T/ R 2 OgHEERE DR K OME LA J 3 2 XR 2 Mat+ 2
VERDHD,

@ SIH3CHER

%ﬁ%ﬁ%%ﬁ%é%gﬁﬁty&~(m%)¥W19&WVEE$E B E =2 )
THEREESE (E=4 U 74 |k 1000) S EERE

%ﬁ%ﬁ%%ﬁ%%%%ﬁﬁty&~(mw)$ﬁ2r%*igiﬁ%%ﬁﬁﬁ%:&uy
JHEHERE (FE=X VU 74 b 1000) WESRAEG RS

W 2SR~ IR (2016) AARFEOA A x%%h)*ﬁ%@%ﬂﬁﬁ@ﬁm#.ﬂﬂ@
£ 48: 405-408.
PESEEMFZERT (2011) BRH AR K =FEih = B S0 S AR S F. Pl 23 FEARE
EY v b U — RS e B R .
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BEA4—6—7 HEEREHO)0MEOFHAEX No. 9 (2016 4E8 A 25 H)

BH4—6—8 D) Mg
BRI RGEA (2016 48 H 26 H)
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BHA4—6—10 AAIXFTXRUOHE (I A X No. 14, 2016 49 A 28 H)
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BEHA4—-6—11 FTAIAXFTXRIKEOREEDOH DK (2016 -8 H 20 H)
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BEHA4—6—13 IAIXFTXRIOEBEEEOHHIP (2016 48 A 20 H)
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4—7. B - HE NS

O FRA A

LRSI, BEERPEO LK) 20 kmlIAZE U, FEAEAY 1.3 km, BPEHY 400m, mifE 223, 000 mi, fx
AR 169m DA THD (K4 —7—1, BEA—T7—1), BOKREFZIEHFEMRIEDNT
Wh, BIfEIEIY 7, VT RAE DA FEORBERBPMEL L, —EIIT W AT U EFEDIREER )
BAET D, BORIBICAAI AT RYDNEITEL TEBY, A4 IXFX Y B5HE L CTEO
TR IRE SN TN D, WEOEEEICIT, FREICHE T2 3E%E (S, /MG, BFF)
WHEFETTEL MR H Y HFE6 A 1 HORMEER DO ERERTFRI S, M2 SHEL TV 5,
AKX, HEOIFHImETS (M4—-—7—1, 5H4—-7—2, 3), ko2
DE (8a EBE) 5720 mEALK 700m, HEK 100m, FEAEER 89m KON T4m, [HIFE
9,700 mMORAMEERETH D, 2B L b BTN BKICEDLNDS, A4 I XFX R
EAZOTIVNRA ALY TIARA UIRANBEIELTEBY, EAZ 0TIV RAD
EN i KB OS5 ToH 5 (Sato et al. 2010, BREEE BRREERAEMSHFEMEE > % — 2011),
BEIZ.UIxa e A7 IV AR 2OBGEME U CEETHORRLSMIEESN TS,
ghiE & A B O EIE, ERE R ERORGE KRR CRFE H X M O BB [EE ARICHE ST 5,
F=HX YT A B 1000 VEESTHAE TIE, 2007 25 EFICHEZ1T> TV 5, 2016 4
FEIZ4AEHOREL 20 BREEE BRREREMSHEE > % — 2008, 2011, 2014), 4 AIZ
BV TIARXA THIZEAZ BT IYNRARKRORAAIXFF R 2xtge s UTHEM LT,
AFHETIE, INETICAAIXFFRIRLE A7 1T I YA ZOMIZ, AT 2010 42
FBIHFLER D IR Do 7o T o B Y 7 I AR A OB A AR Lo (BRIEA B AREREE R AW 2451k
& — 2011),

N\, IR

il

X i)

M4—7—1 w5 BEMEX
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@ WHEBRE

2016 EOFHEIT. T4 —7T—1ORBRTEM LT, 4 AITZh L0 7 I ARXREHRITH
BT, THIZE A7 00 IYNRRAZHMRBIIEE T, A4 I XFF R 20 B1I8 S THEL2E
i U7,

#4—-7—1 HE-EHERHELRE (2016)

H A KA I [ 2 =
47 28H i BE)., B35
45 29H i LA B D72 1[Ik 4
8:45 —  9:30 |ZimpkHHE. A5 (89dEE) ke
_980 _ = 11350 [BECHBEEEON Y A) 7 A XA RRWE,_SHERE _ _ _
47 30H i 12:00 — e (BE) bk
13:30  —  15:00 [#HEFHIWON L) U I XXX HEHE
18:45 — NV TIAXADOEBEL Y b
o _Z_ 389 WY AVYIAXAOWEL
5A1R | Z&FArE | 6:30 —  7:30 |HBEEE. SRERE
7:30  — B
TH8H |mMkrx2 B, HEEE
TH9H 1 1% I KA LB B O 7= & F it #
10:10  — 11:00 |[Ziw@s (L W) M, &8 (BE) Lk
TH10H i 13:00 — 16:00 [B A7 IYNIBENEEFHAE (No. 1 ~3)
21:00  — 23:00 |k AZ @ w8 X R AT
cran | |88 o 900 [HE () MR R B AR
13:00 —  18:00 [AAIXFXFRYBENEEFE No. 1~3, 5~9)
9:30 — 12:00 [AAIXFFRFVEAFHFOREXOFKE (3 » )
TH12H |Z&FAW | 14:00 —  16:30 [F4 I XFF FUBEKRRARME (1 7 77)
20:00 — 21:00 |HEAFHAFOREXICHR A IRORE
5:00 —  6:00 [xXIEDOMEIL
THISH | MM« | 9100 _— 1400 |44 S AR K ) SAHMEEE (2,90 _ _ _ _|
20:00  —  21:00 |BUFIHFEOREXICXR A IEORE
5:00 — 6:00 |2 EDEIY
THI14H i 7:00  —  8:00 |AAIXFERFYEANEETE (No. 4)
11:00 — 11:40 |[REEAOZDPEL Y B GBS, = miks5g
TH15H = ®a)
® HEHE
Vepk SR (LR R IeET RS E
WEmEE UBREPRRT ReTE
A S R U o WA =

@ FEXRGAE
ARFH L) T IAZXA (B, THEAAIXTFRY EE) ke A7ny Iy
NA () A ERENRE Lz,

® BlIRLM
AT, BE IO HEAME L (F4—-7—-2), 206, 41ty Ixa (BE) &
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ALY IAXA (BE). TRIZFAIXFTFRY (i) LeAr7ry IVt (55)
DEIEZHERD LT,

Fa4—-7—-2 HE--BBBESHE (2016)

45301 5H1A | 7H108 | 7H1IA | TH11A | 7TH12A [ 7THI13H
No. 4 5 ey AR 5 ey T S S 1 %
g | k) | R | k) | BE) - - =
1 |7 A 3
2 [FIAR 1 5 75 D Fr
3 | AAIXFXERY ] O O O @] O
4 e X7y I VR O
5 e 2w 3
6 |VIU 3
T\ TAX 1 B 75 0D .
s [vsx= @) @) @) @) @) @) @) [®)
9 | W AU TIARXA @) @) @) H§8 55 T20H
10 [FE 6 11 2
11 (N7 1 5 75 D .
12 |[hravFav 1 g 7 0D I
13 [Ny 7 hHT R 1 1 1
14 |ea ry O ©] O
15 | Avnm O
16 |4 ve=a KV 2

KPP OOMTAERMR DA, BFIIBE LB E2 R~
©® WEEEOEBRI

c A FIRFERY

EEICBN T, B AT - BRI OHIFREIC A4 I X T X R U OBARSEED S
(DT, BEFIHZICIEZEO A4 I RFH R NRET Bl s -, K (B
B) IZBWThE A7 r Y IV AADEEHAERXN GRERR 240 ni) 044 I XFE RO
BR 9 & AR A SRR S T,

CEAZEY IR
B (R ISBTBE A2 B0 YA ORI, BERORES, Ao BN o -
HEO RO KK ORISR O O Z VBN O K E < 3 7 FHZ N TR Y | ZRZNORFTT
SHOBRNBHRS N (DTHLR),

- Ixa
BE BE) ©4AOREEICRONT, i, A EROER T, 250 SR OURH RS
N (X4—-7—-3, BE4—7—4), BT, 06 300CTHY ., 1FEAERBWINFTH

ST,

LY T IARA

BEOSFEST, B L) U IAXZAOEMERS N (DTHR), o, BEOEMR
D FREH ST < ORAETIZ, 47 30 B 19141 IZIRE L= v b U 73 2 XX DOIBE N R
RN, WS L EBURR O 8k L Tl e, 20k, HBEALEOTE EClFE
20:00 27535 A 1 H 3:30 O THEIER)D 30 i, AfEOREFAE2 v b LER L,
Z OFER, WEFEORENIFRHAER B O L, 4 A 30 H 22:00 /5 30 syl CE—2 (369 [A])
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ZRL, ZTOBEHEAIZEA L, 50 1H 3:00 0250 30 5flidkbA72< 133 [mE 220, [[
3:39 [THRE DB AL, S EHEEIE 1,890 [E] T, 30 4D E %k 236. 3 Bl Tdh -
7o THEHECHNZEA T, FICHss0Fn b, £, BEEROWSTHL, £
B O SR LTz,

D BHEE - BHET ) T - B
CAFIRFERY

JELIS CIEL 2007 4R TR 2010 AED[RIFHA TEE L7 9 o BTOREEMERICEB T (FiF 4m
X50m D)L ha RS —hr, 1 »FTOIEAnX2m, X4 —7—2). 43I XFEXRYDHE
NPk LT (F4—-7—-3, BEA4—-7—-5, 6), TORR, BISIL, 2013 4 & Ll
LT 9 PAEX T 5 AR TR LT (4.4%~30. 3% )., &ETH 3. 2% L, Hsm
0.50 B, /nd T, 2007 FOFMEFRIALIE Tl b D7 7o Tz,

250m

M4—7—2 HEOFAFIXFXERYEEHEX
ArER (E-H#EE 2 55 T4 0 1 #iJEX %20 T)

#4-7-3 FHOFEMERKOA I XFF 1Y B - B L ORIER A 5 ORHR

2007 2010 2013 2016
Ll B I WA | WoRsE | HEE | WA | MR | WA | R

e I s e s I O R e B S e )
1 200 102 0.51 120 0. 60 17.6 99 0. 50 -17.5 102 0.51 3.0
2 200 87 0. 44 112 0. 56 28.7 85 0.43 -24.1 100 0. 50 17.6
3 200 111 0. 56 105 0.53 -5.4 89 0. 45 -15.2 81 0.41 -9.0
4 200 26 0.13 25 0.13 -3.8 23 0.12 -8.0 19 0.10 -17.4
5 200 216 1.08 197 0.99 -8.8 162 0.81 -17.8 146 0.73 -9.9
6 200 137 0.69 144 0.72 5.1 107 0. 54 -25.7 124 0.62 15.9
7 100 69 0. 69 70 0.70 1.4 59 0.59 -15.7 66 0. 66 11.9
8 200 — — 144 0.72 — 119 0. 60 -17. 4 83 0.42 -30.3
9 200 — — 164 0.82 — 137 0. 69 -16.5 131 0. 66 -4, 4
=t 1700 748 0.58 1081 0. 64 — 880 0.52 -18.6 852 0. 50 -3.2

2007 4E~2013 41 TBRBEA A ARERERAEM L EMEE 7 — (2008, 2011, 2014) %5|H
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Flo, AFEORSRFHELZHET 5720, HAXNe. 3 (IF 4mX50m) L OWEEE L CHELICER
ELTCiHERX 2 7 BT (BiE 4mX30m) DOFt 3 # AW\ T, &t 185 DO HIRDNER A CCD A A
T TN, ZON, BROBE CHERTEOIEE 112 BT, 750§ 73 JIXHEBEL
FAIRXFX R OFHOFEEMERIHE TE o7, 112 BON, 58 H (51.8%) TH
PR HeRS S (RS LORZMERR) . %D 54 B (48.2%) 1IZEH TH -7 (BE4A—T7—7),

FEIZHBIT 24 A I XX R OBFEATREmEAFIL, 2115 (1983) T 274,880 nf L H =4
TW5, ZOMHEEARFEOFEHENEE (0.50 B m) 25, i OARFEDORENEIL
137,440 B L HEE S 7o, [RIBROFIE T, 2007 47-1% 159, 430 B, 2010 4F1E 175,923 B, 2013
1T 142,938 B EHEE ST v (BREEE BARBRE R AMZ AR % — 2008, 2011, 2014) .
AR OHEERELEIT, 2007 FOFRAEBIGLIE TR b D < ol Fo, BIGIHR
51.8% & AW E A9 5 & HEEEMIEIE 71, 194 B (BHEEAREUT 2 50 142, 388 )
Lo,

cEAT BT IYNR

2007 =} N 2010 FEO[FFRA TS (BE) O 3 7 FrOBMRNIZERE LTz 3 7 BT O E R A
KIZBWT (BB 4mX15~2m D)L ha RT—h, M4 —7—3). EAZTIIVRAD
B AL (R4—7—4, BE4—7—8, 9), TOME, H/ASIL, 2013 4L
LT, 2 TOREXTHA L7z (23. 1~45. 8%JK) , &R TH 39. 6%k L, B/UEEE T 1. 02
B,/ m T, 2007 FOMRMERBLE TR D Rote, £z, FEMREXND 3 # FTOHIR
TR (S L IR A RER LT,

- Sl
CiEX AE

FA4—-7—4 HE BEE OEEHAEXOE A7 0w IV R ABEL - 55 K ORI
O DR
2007 2010 2013 2016
G L S R | R S e | R e | R
No. (nd) N I3 o AP 3 SIS s, A <P s SRS N AS P s TRl
° el R e I IR el I N O il S N
1 () 80 236 2.95 178 2.23 -24. 6 168 2.10 -5.6 91 1.14 -45. 8
2 (P i) 100 — — 196 1.96 — 210 2.10 7.1 133 1.33 -36. 7
3 (ki) 60 — — 24 0. 40 — 26 0.43 8.3 20 0.33 -23. 1
# 240 236 2.95 398 1.66 404 1.68 244 1.02 -39.6

1.5
2007 FE~2013 tRIT R4 a%wﬁﬁé%%@%fﬁkt/&— (2008, 2011. 2014) %#&8H

#FA4—7—-5 HE BE) OeAZoU IV ARAD
HEE B (2016)
kg | BRI RAERE | ooy
(m) (/m)
H 1200 1. 14 1368
5 i 1650 1.33 2195
b vl 350 0.33 116
s 3200 — 3679
BB OEAEIL, Sato et al. (2010) THHIN-@EEZ HWT, KETHONT-%H
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BEXORNBEENOLAE (BE) [ZB 28270y IV R A0OREEEHEH Lz (F4—
7—05), TORE, BEISHEIX, 3,679 BEHEEI N, REROFIET, 2008 413 6,312 B
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