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Avifauna of the Tokara Islands, northern Ryukyu Archipelago

Shin-Ichi SEKI"*, Satoshi TOKOROZAKI?, Fumio MIZOGUCHI?,
Shinsuke TAKAGI?, Noboru NAKAMURA?Y and Fergus CRYSTAL?

Abstract

The Tokara Islands are a chain of 12 volcanic islands, located in the northern part of the Ryukyu Archipelago,
stretching for 160 km between Yaku-shima (60 km to the north of the chain) and Amami O-shima (60 km to
the south). The seasonal and spatial variation of avian records of this area was investigated, based on original
observations recorded during the period 1997-2010, and also on existing records from the period 1892-2011,
obtained by reviewing relevant literature and conducting interviews with birdwatchers active in the area. A total
of 318 species was recorded, although the number of recorded species on each island differed widely from 9
species on the smallest island, Kaminone-jima, to 257 species on the largest and highest, Nakano-shima. Nesting
pairs or young fledglings were observed in 31 species, including species of conservation concern like Japanese
wood pigeon Columba janthina, Ryukyu robin Erithacus komadori, 1zu thrush Turdus celaenops and ljima's leaf
warbler Phylloscopus ijimae. Among these breeeding species, 10 occur neither as breeders on Yaku-shima nor
on Amami O-shima, suggesting the breeding bird community of Tokara has been formed under the effects of an
unique geological history of the area, as well as historical immigrations from nearby source populations, including
movement following local extinctions. The majority of non-breeding species was thought to consist of passage or
accidental visitors, but 37 non-breeding species were recorded through the winter, including three species that are
rare during winter on Kyushu main island to the north. Winter surveys have so far been few, and further research is
needed to fully assess the wintering bird community in the Tokara Islands.

Key words : avifauna, breeding records, northern Ryukyu Archipelago, seasonal change, Tokara Islands, passage
and winter visitors

w25

BRI BALED b A Z A5, BABER/ERSGOMICNET 2 TH O KLTEENICHRS
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Avifauna of the Tokara Islands, northern Ryukyu Archipelago.

EHECR: Py TP
(1)

FASHIED 12 O BIZIFITERIRCGHEZ 205, fiH
KHZ LMD - /NEAIBE - T & - /NG - /NE
B EBRBONE, ZOMDENDS &K ZHEMDINNC X5
TX, TNWEFNERERDOKRE S B 500 EEE
ML T3 (Fig. 1; )JE, 1995), #EE LTV o
F 27 F 7 Pleioblastus linearis ¥k & 75> T\ % i
MEZ L, ZDOHICA AT A Castanopsis sieboldii 7% .
&7 /¥ Machilus thunbergii §t3%. ¥ 07 Livistona
chinensis BFEEMN R 5N 5D | BEEZHEK T 2 S ARRED
MRRIEGATIC K > THx % (F, 1995), E 7z, mfs.
T, SMMEL BT EICB R ->TEY, BEOLER
REEL LTEBOZERMNKEZ LV (Table 1; B8FF, 1995;
HABEE > 2 —,2004), OO AITIE 596
A (2010 4F 12 AZRBIE) T, BN E -/ NEAIE S - /NG -
F/RE - BB REAEB LS TV,

() 7tk

HH AR AT E O & il Trv, BT &I
BISIEIN, Bl S, BSUIRI, BIsE 2R U T,
fEAE. #, HfE, PERIcO VTS, BELERL 2,
THEEEARAMICHARZS (2000) iIcko7h, T
ICEREHE DR WEE - Hiffilc DU T id Sibley and Monroe
(1990) & del Hoyo et al. (2006) % & ik U 7z,
F A ZHNFICEB T ZBEHENIEEICHEOEICDONT
. FEICOWTHELERODEVWEXITAICET
LRk EICER L, BT LE IR TOBLEHZ T
WL TRV, T, BRICHED 3 EHIE T N TIER
Lico —8BICIE. FPATHEBXTZOREITIEFAIE
fi - fifED, BEERMEDRVEELRLEENS, T
NS ORERE. AKE S IXEESFORBIN KM E DR
WZEFHRT T ENLEE LD, BETREIRTOBILE
EREITHEERBETH S0, BERNORZ

Table 1. b1 S5 &5 BOME
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FTUTUWER L 7z, BMFAER EEMHEOFIET, BMEHD
FEETo T, MEMOMEONSIT. BEOBIEHE
BMONBETCTRARAERNZET 5 ELESDHIBIL
TeBZHEITBEE LTz,

HhA., MEEOFAEICMZA T, BFEOREB X
CTF—2X—=—Zh 5B 0N Bt
B, B, HCLIKHBELTHENL, SBEDOFHICBY

etk e. FUBHHE & B EROBFMIC KD 5 BFEIC
KUk (id@a L, 1M FORE. 1HXbELS5
mIAM ORISR, 5 HL EEEk, MEMEICHMD LT
BHANHER S N B 58 ) o CHLIHE O M SIS S5
BIUBEIINEAENICRENTWVWSEEDE LT,
WINOBEREES, BT LLEFAEHMICE T 2 TXT
DS ZHEH LTV 2D TlEEWVESH, 2T TOD
ﬁﬁ%ﬁ IHFELHZDORBREEIMIGDT ENK

o XHRICE, Gl - OB HZ D WEEED
ﬁ#aiht#\ﬂﬁﬁéim@ﬁﬁ@~%%@mm
KBRS BT LIk, RRICH AT TEERD T
NTHGE L, XHOFER T, MBomicHigisnk
BTG EEEEH SR L. BIREAD R

BRI SR e U THNCE Uic, XD S B,
2007 % 7 HicBAIR S - Ea g RS- E58 L/ IRE-
U ETIrbN =B ICE T 2 LB SR (FIRI
) ORI B IR OBIKRIICHRE S . 2L
HNOBIZODVWTORBWIE T Tl AEhoD,
TREIgHEE UCHLKR Uz E T8RN LTz, ST
OHGFEOERE LT, L REMEmNERT 351
BEREERAE T — 255 1986 ~ 2009 F D HARIC
BIF 2 M ATHNETORE - B BUS A& 6317 F D
FUERR M Z T, EEIOWRE Lz, BHlRE T — 4%
TR T XRTOFEMAIT DV THIEESEF B & S
MR ENT VD, BIGERIE, REITH - B - 90 (
I e ZEs) - M- MU BBHES TV ENERET N

- -
o C

Environmental features of each island in the Tokara Islands.

= i (km”) e (m) AR (%)
Island Area Elevation Forest cover
25 Kuchuno-shima 13.3 628 77.1

Rk 5 Gaja-jima 4.1 497 -
ZINEAE S Kogaja-jima 0.5 301 -
2 Nakano-shima 34.5 979 77.4
T Taira-jima 2.1 243 81.9
EiCipa i Suwanose-jima 27.7 799 60.1
Ly Akuseki-jima 7.5 584 81.3
INE S Kodakara-jima 1.0 103 48.0
N Ko-jima 0.4 56 -
EH Takara-jima 7.1 292 32.7
S Kaminone-jima 0.5 280 -
KRS Yokoate-jima 2.8 410
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THEBICOHEIHL TVWD EHR L, BILE & &I
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ATNERBTII~2HD4 7y Az L Tl
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ZOBEICIE, B—OENDE—FH OFEE I M
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& UTHEGRN Lz, BldHA T — 2123, mEOk®
AWMRICB T 2R E EENEDN S EHRN T X
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BRAM U 7o BRSOV TIER R, &M T Hific
DVWTORBDDH 5 EICTEZT Lz, £leo TV L
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RIRMOFEMERIC DO DN, 7ayaveixF
Phoenicurus ochruros. &7 04 I\7 v 2+ Oenanthe
pleschanka 75 EBIELRIDN R TE GAh > il b H
H, TNSDOBHEEHOMEDFICOVTIESE, T
DT 2080 H 5, L/ REMNEDHE LTI
Jvhy R JED—FE Fregata sp. DWEIRE Nz &
N B, FAWZZDIERL Ah > (2007-07-27
NK).

J14 7V Tachybaptus ruficollis

[Nk] 1998-10-24/25 OG; 1998-11-04/12-01 OG; 1999-01-20/29 OG;
1999-03-08 OG; 2000-11-06 OG; 2009-04-22, ffl 3, 1 3 SK [Til
2004-01/03 IM

NYTaHh ATV Podiceps nigricollis
[Nk] 2001-01-21, fit gD, 11 OG

H L) HAY TV P cristatus
[Nk] 1997-02-23 OG; 2010-04-13, ¥ TZ, UE

a7 7R RV Diomedea nigripes
[Kc] 2003-05-25, Sty E, 13 CR

NnYna I XFFRY Pterodroma solandri
(Sw] 2009-09-30, Fi& « 2z S OMEEO PRI |, 132
% (Photo 1) UE

YuNT I XFF RV Pt hypoleuca
(Kc] 2003-11-06, ifF 1=, 1 3] CR

7% RV Bulweria bulwerii

[Kc] 2009-08-22, # -, 3 TG [Gj] 2007-07-30, Bk L, 1
3 NK, OG; 2010-07-13, i | SK, MZ, TZ, TG [Nk] 2004-06-27, i
., 13 CR; 2009-09-13, i E, 13} TG; 2010-07-14&17, ## F SK [Til
2007-08-25, i I TG; 2009-08-23, i I, 13} TG; 2010-07-13/14, iF
| SK [Sw] 2009-08-23, i k-, 1 TG [Ak] 2009-08-23, #& | , 2
3 TG [Kd] 2007-08-21, i £ TG; 2009-08-23, #F L, 13 TG [Km]
2007-07-27, Bihaoi E, 43 NK, OG [Yk] 2007-07-28, E{3aD
ik, 5 NK, OG

*4 2 XFF RV Calonectris leucomelas

[Kc] 2005-05-07, 1z & & O O, #7000 3 CR; 2009-04-
18/19, ## I TG; 2009-08-22/23, i I TG; 2009-09-12, ## F TG;
2009-10-09/12, ## L TG [Gj] 2010-07-13, i Lk SK, MZ, TZ, TG
[Nk] 1997-04-02/06 OG, TZ, KR; 1998-04-25 OG; 1998-10-24 OG;
1999/2008 134F 4 ~ 8 HIC# H — R E1T o 72 3 X T O & Tl gk
% SK; 2000-04-20/25 SK; 2000-05-01/02 TZ, UE; 2000-05-30/06-
02, ##_E SK; 2000-07-14/17, ¥k SK; 2000-11-03, 1 PR , B HAUS
0G; 2004-06-24, i F, #1300 3 CR; 2005-03-19/23, ## I TG; 2005-
04-23, ## &, #2000 3 CR; 2005-04-30, ## F TG; 2008-04-15, 7 7
IR SK; 2009-04-15/23, 7 7 ViR SK; 2009-04-18/19, i | TG;
2009-05-31, 77 7 ik SK; 2009-07-18/24 SK; 2009-08-22, & |
TG; 2009-09-12, i F TG; 2009-10-09/12, # = TG [Ti] 2003-11-08,
# F, #9300 ) CR; 2005-03 IM; 2005-04-30, ## F TG; 2005-11-04,
W, 2 3 CR; 2005-11-06, i I, #5250 3} CR; 2007-05-19/20 TG;
2009-04-18/19, ## I TG; 2009-08-22, ## F TG; 2009-09-12, # | TG;
2010-05-29, # F SK; 2010-07-13/14, iz = SK [Sw] 1996-08-20, i#
| OG; 2009-08-22, ## I TG; 2009-09-12, ## F TG [Ak] 2004-06-26,

Photo 1. /"1 2 XF+F RV Pterodroma solandri
(2009-09-30, Sw, UE)
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i L, 7 800 3] CR; 2007-07-29, Abs#Ric i O B8, #ehiga
NK, OG; 2009-08-22, iff I TG; 2009-09-12, if I- TG [Kd] 2007-07-
26, NBITAEHH O BEVDEL, 9k & SERRERR NK, OG; 2009-08-23, i
I TG; 2009-09-13, ¥ I- TG; 2010-07-17/18, ifi |- SK [Tk] 2004-08-
16/22 TG; 2005-08-07, if§ |- SK; 2005-11-04, ¥ I, #) 30 3 CR [Km]
2007-07-27, H7 1 AL, JasnE kRS NK, OG

FF 72 AFF RV Puffinus pacificus
[Nk] 2009-07-22, H:Z B /5#) 70km, FEEHE 1 Fg ON

THTYIRXFF R P carneipes
[Tk] 2007-07-26, Efa0ifE I, 1 3 NK, OG

INYIRY 2 XFFRY P tenuirostris
[Gj] 2010-07-13, if§ |- SK, MZ, TZ, TG [Nk] 2005-05-07, #F L, 2 3}
CR; 2010-07-14&17, #f§ |k SK [Ti] 2010-07-13/14, iz £ SK

AV A RV Sula leucogaster

[Kc] 2003-11-09, i#i 1=, 12 3} CR; 2004-11-07, 5 | ,

23] CR; 2005-11-13, #fF L, £ 10 3] CR; 2009-04-18/19, i £ TG;
2009-08-23, i I TG; 2009-09-12, # | TG; 2009-10-09/12, i I TG
[Gj] 2007-07-30, 2 PO KL B #EZ & 370 PLLE, WIS BRiTOHE 4
TFILLE NK, OG; 2010-07-13, EAlg SALA KRB K i cEHd, B
NS T F2 SK, MZ, TZ, TG [Nk] 1997-03-27, “F i, & 30 B Lk
SK; 1998-04-25, ##( OG; 1998-05-05 OG; 1998-06-11/18 OG; 1998-
10-24 OG; 1998-11-28 OG; 1999-05-29 0G;1999/2008 fi 4 4 ~ 8
AIREA R T ilEDF A E TR, H % SK; 2002-09-
19 TK; 2004-01-31/02-01, #E_E, 13 CR; 2004-03-21, ifFE, #9203}
CR; 2005-03-19/23, ## I TG; 2005-04-23, #i I, 3 3 CR; 2005-05-
07, i#F £, 33 CR; 2009-04-18/19, ifF F 8-22, ifi £ TG; 2009-04-23
SK; 2009-05-30, i, # 2 FILLE SK; 2009-07-18/24 SK; 2009-09-
12, #iE L TG; 2009-10-09/12, #E_E TG; 2009-12-15/17, Vi, £4% SK;
2010-04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-05-30/06-02, i L
SK; 2010-07-14/17 SK [Ti] 2007-05-19/20 TG; 2004-01-31/02-01, ifi
-, 1 T CR; 2004-11-07, #i I, 43} CR; 2005-11-04, i I-, 1 FI CR;
2005-11-06, £ 60 3] CR; 2005-11-12, S ke BI5m0ME L, %20
¥ CR; 2009-04-18/19, i 1= TG; 2009-08-22, i I TG; 2009-09-13, ifi
I TG; 2009-10-09/12, #fE_E TG; 2010-07-13/14, ifF L SK [Sw] 2007-
08-21, #§ E TG; 2009-08-22, ifi 1= TG; 2009-09-12, #§ £ TG [Ak]
2004-09-16/22 TG; 2004-05-08, 2 3} CR; 2009-08-23, ifi |- TG; 2009-
09-12, #§ £ TG [Kd] 2005-11-04, #i £, 2 3 CR; 2009-08-23, i L
TG; 2010-07-17/18, i 1= SK

TAY I YA R S dactylatra
[Gj] 2007-07-30, #1V F F U SHMIC K5 1 335 H NK, OG [Ti]
2007-09-25 MY [Kd] 2007-07-26, &1t/5 D L, %1% 1 F NK, OG

TATTAYARY S sula
[Kc] 2003-05-25, dtfllo#s |, 5& 1 3 CR [Nk] 2010-05-01/02 TZ,
UE; 2010-07-16&17, “Fifii 1 H, L, 133 SK

#1797 Phalacrocorax carbo
[Nk] 1998-10-26 OG; 2004-04-17, f# i, 1 3 CR [Ti] 2009-10-10,
¥ E22 91 138 TG [Tk] 2005-11-02, 2 FHVHE EZe %[ F CR

Y XY Ph. capillatus

[Nk] 1997-03-26/29, fit& SK; 1997-04-02/06 OG, TZ, KR; 1998-04-
05/12, #%4 OG; 1999-01-20, S 1} OG; 1999-03-10 OG; 2000-04-
20 OG; 2004-02-01, ¥5N , 53} CR; 2004-04-17, 1 3] CR; 2004-11-07,
13} CR; 2005-11-13, 5 3} CR; 2005-03-19/23, # TG; 2008-04-15, fift
& SK; 2009-05-29, fii A&, 13 SK; 2009-12-15/17, fii &, 6 3} SK;
2010-04-20/25 SK; 2010-12-21/22, 1 3 SK [Ti] 2004-11-07, 1 3}
CR; 2005-11-06, 1 3} CR [Sw] 2004-01-31, 1 3} CR [Yk] 2007-07-
28, 1} NK, OG

t X Ph. pelagicus
[Ti] 2005-11-06, B 13 CR

71/ A Botaurus stellaris
[Nk] 2000-10-22 OG; 2009-05-03, filva ot £2=, 133 TG

> dA Ixobrychus sinensis

[Kc] 1998-06-18/24 OG [Nk] 1998-06-11/18 OG; 1998-09-01 & 16,
1 OG; 1999-05-31 OG; 2000-10-21 OG; 2002-07-02 OG; 2003-06-
08/13 SK, OG; 2006-06-11 SK; 2009-05-29/31 SK; 2010-05-30/06-
02 SK [Ti] 2007-05-20, i3k < DABH , 1 TG [Sw] 1998-06-
04/08 OG [Ak] 1998-05-31/06-04 OG [Tk] 1998-05-23/28 OG
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VavFawITdA I cinnamomeus
[Nk] 2000-09-02/21 OG; 2001-08-11, & % %, 1 P i OG [Ti)
2001-05-23 OG

iy drayF I flavicollis

(Nk] 1999-05-21, 77>, 13, BEERWVO®EE Im §iHR O GG
AT UEDNSHRE L T3 MEkZ 1 MDA SK; 2000-05-30,
WAL, BREE - 1TENE 1999 gk L FELL  SK, OG; 2000-09-09
0G; 2009-07-18, 77 2/, 13, BBE - 178h& 1999 4E Dl & FU
SK

2YV'dA Gorsachius goisagi

[Nk] 1998-04-19, 1 3 OG; 1998-05-02, 1 3} OG; 1999-05-03 SK;
1999-05-28 OG; 2000-05-05 SK; 2000-05-18, % 7 >/ I, 1 3 4 1
SK; 2004-05-08, fit & ot , 1 F OB CR; 2005-05-07, 1 3]
CR; 2006-05-16 SK; 2007-04-17/19 SK; 2009-07-23, &2, 1 3} SK;
2010-04-20/25 SK; 2010-12-21/22, -5 7 i@ 4 J5ic i, 133 SK [Til
2004-05-14/15 SK; 2004-04 IM; 2004-05-08, # £f, 2 3 IM; 2005-
04-23/24, 55 13 CR ; 2005-11-08, w44 £ NufEfk 13 CR; 2005-
05-07, 2 ~ 3 3} IM; 2007-04-21/22, £ M TG; 2007-10-13, &N
REKH, &5 1 TG; 2008-04-19/20 TG; 2010-04-13/14 TZ, UE;
2010-05-29/30 SK [Ak] 2003-05-10/15 SK; 2004-05-08, & &, 13
CR [Tk] 2005-05-03 OG

dA % F Nycticorax nycticorax

[Kc] 1998-06-18/24 OG [Gj] 2010-07-13, 4T &, 1 3} SK, MZ, TZ,
TG [Nk] 1997-03-26/30 SK; 1997-04-02/06 OG, TZ, KR; 1998-04-
01/30 OG; 1998-05-01/19 OG; 1998-07-28 OG; 1998-08-26, %I &
0G; 1998-10-24 OG; 1999-03-08 OG; 1999-05-05/28 OG; 2000-09-
24 0G; 2002-09-19/25, ¥k TK; 2004-04-17, 2 3} CR; 2005-03-19/23
TG; 2005-05-07, 13 3] CR; 2009-05-28 HV X | BT BE %O D SE
{& SK; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-30/06-02 SK;
2010-07-14/17 SK [Ti] 1998-06-08/11 OG; 2001-05-17/18 OG; 2004-
05-14/15 SK; 2006-06-13/14 SK; 2007-11-11, )5 1 ] TG; 2010-04-
13/14 TZ, UE; 2010-07-13/14, ## I SK; 2004-04 IM; 2003-11-08, 3 3
CR; 2004-03-20, 2 ] CR; 2004-05-22, 2 *}] CR; 2004-11-07, 1 ] CR;
2005-04-24, 1 3} CR; 2005-11-09, 3 3} CR [Sw] 1998-06-04/08 OG
[Ak] 1998-05-31/06-04 OG; 2003-05-10/15 SK; 2004-05-08, 1 >}
CR; 2004-09-16/22 TG; 2005-06-21/22 SK [Kd] 1996-03-26/28, 1 3}
AN; 1998-05-28/31 OG; 1998-06-19/20, i} 1), #5133 AN [Tk]
1997-05-16/18, 1 3} UE; 1998-05-23/28 OG; 2005-11-02, 3 3] CR

B34 Butorides striatus

[Kc] 1998-06-18/24 OG [Nk] 1997-05-25 OG; 1998-04-28/30, 1
0G; 1998-05-01/19 OG; 1998-06-11/18 OG; 1998-09-12 OG; 1998-
10-24/25 OG; 1998-10-25 OG; 2000-04-20 OG; 2000-05-14 SK;
2002-09-21, fiv&JE TK; 2005-03-19/23, # TG; 2005-05-07, 1 i
& 13 CR; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE [Ti] 2001-05-
18 OG; 2004-04/05 IM; 2005-04-23, % 2 3} CR; 2005-05-02/03 TG;
2005-11-06, 1 2} CR; 2006-05-04/05 TG; 2009-04-18 TG; 2010-04-
13/14 TZ, UE [Ak] 1998-05-31/06-04 OG; 2005-09-16/22 TG [Kd]
1998-05-28/31 OG

T HHYTYF Ardeola bacchus

[Kc] 2009-05-22 SK [Nk] 1998-05-04/05 OG; 1999-05-20, 2 ] SK;
1999-05-31 OG; 2000-04-18/20 OG; 2000-05-3, H v A, 1} SK;
2001-05-03, ¥ &, 1 SK; 2003-05-05 OG; 2005-05-08, 1 {4k
53 CR; 2009-04-22, 23] SK; 2009-05-24/29, #YV & SK; 2010-04-
20/25 SK; 2010-05-01/02, 10 *FLL_E TZ, UE [Ti] 2001-05-10/18 OG;
2005-04-23, i) 2 3 CR; 2005-04-30 TG; 2006-06-13/14 SK; 2007-
03-31 TG; 2007-10-14 TG; 2008-04-19, 4 ] TG; 2010-04-13/14 TZ,
UE; 2010-05-29/30 SK [Ak] 2003-05-10/15 SK

7 <Y F Bubulcus ibis

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK; 2009-05-22 SK; 2009-
05-29/30 SK [Nk] 1997-03-26/29 SK; 1997-04-02/06 OG, TZ, KR;
1997-05-25 OG; 1998-04-05/30, Y X D/KHT 60 FLL L, @R T 20
PILLE OG; 1998-05-01/21, 65 L OG; 1998-06-11/18 OG; 1998-
07-14 OG; 1998-09-12/17 OG; 1998-10-12/25 OG; 1998-11-04/05
0G; 1999-05-05 & 28 OG; 2000-09-24 0G;2005-04-23, ¥V XD/~
¥, 2 3 CR; 2005-05-07, #7970 3 CR; 2010-04-20/25 SK; 2010-05-
01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK [Ti)] 1998-
06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24 OG; 2004-03/05
IM; 2004-05-09, 11 3} CR; 2004-05-14/15 SK; 2004-05-22, #J 40 3|
CR; 2004-06-27, 5 F] CR; 2005-02 IM; 2005-04-23, 3 ] CR; 2006-
06-13/14 SK; 2007-03-31/04-01 TG; 2007-10-13 TG; 2010-04-13/14
TZ, UE; 2010-05-29/30 SK; 2010-07-14 SK [Sw] 1998-06-04/08 OG;
2005-04-23/24 SK [Ak] 1998-05-31/06-04 OG; 2003-05-10/15 SK;

2005-06-21/22 SK; 2004-05-09, 7 3 CR; 2004-09-16/22 TG [Kd]
1998-05-28/31 OG; 1998-06-18/20, 50 3} LL | AN [Tk] 1997-05-
16/18, 30 3} LL - UE; 1998-05-23/28 OG; 2005-05-03/04 OG; 2005-
08-07 SK; 2005-11-02, 1 3} CR [Km] 2007-07-27, 3 | NK, OG

2 A YF Egretta alba

[Kc] 1998-06-18/24 OG; 2009-05-29/30 SK; 2009-05-22 SK [Gj]
2010-07-13, #&, 13 SK, MZ, TZ, TG [Nk] 1997-03-27 SK; 1997-
04-02/06 OG, TZ, KR; 1997-05-25 OG; 1998-04-01/30 OG; 1998-05-
01/19 OG; 1998-07-18 OG; 1998-08-14 OG; 1998-09-12 OG; 1998-
10-25/26 OG; 1998-11-26/28 OG; 1998-12-01 OG; 1999-01-25/29
0G; 1999-02-05 OG; 1999-05-05 & 28 OG; 1999-08-10 OG; 2004-
04-17, 7 3 CR; 2005-05-07, 2 ¥ CR; 2010-04-20/25 SK; 2010-05-
01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK [Ti] 1998-
06-08/11 OG; 2003-11-08, 1 ] CR; 2004-04 TM; 2004-05-14/15 SK;
2004-11-06, 1 3] CR; 2005-04-30 TG; 2005-11-07, 1 3 CR; 2006-06-
13/14 SK; 2007-10-13 TG; 2008-04-19/20 TG; 2009-04-18 TG; 2009-
10-09/11, 1 ] TG; 2010-04-13/14 TZ, UE; 2010-05-29/30 SK [Sw]
1998-06-04/08 OG; 2004-06-13/14 SK [Ak] 2003-05-10/15 SK [Kd]
1998-06-18/20, 5 31 AN [Tk] 1997-05-16/18, 5 FLL L UE; 1998-05-
23/28 OG; 2005-05-03 OG; 2005-11-02, 4 F] CR

F 2oV F E. intermedia

[Kc] 1998-06-18/24 OG; 2004-04-18, #J 50 3} CR; 2009-05-22 SK
[Gj] 2010-07-13, 05, 1 3 SK, MZ, TZ, TG [Nk] 1997-04-02/06
OG, TZ, KR; 1997-05-25 OG; 1998-04-01/30, 10 3} L F OG; 1998-
06-11/18 OG; 1998-09-16/17 OG; 1998-10-21/26 OG; 1998-11-26/28
0G; 1998-12-01 OG; 1999-05-05 & 28 OG; 1999-08-10 OG; 2000-09-
24 0G; 2002-09-19/25 TK; 2004-02-01, ¥V XD h2zkgE |, 13 CR;
2004-04-18, #J 40 ] CR; 2005-05-07, #J 20 ] CR; 2010-04-20/25
SK; 2010-05-01/02 TZ, UE; 2010-05-30/06-02 SK [Ti] 1998-06-
08/11 OG; 2001-05-10/18 OG; 2003-11-08, 1 }J CR; 2004-05-14/15
SK; 2005-04-23, 2 FJ CR; 2005-11-06, 5E7% 2 JEEIFEEDIEIR 1 3] CR;
2006-06-13/14 SK; 2007-03-31 TG; 2007-09-25 MY; 2007-10-13 TG;
2010-04-13/14 TZ, UE; 2010-07-13/14, ## F SK [Sw] 1998-06-04/08
0G; 2004-06-27, 1 3} CR; 2005-04-23/24 SK [Ak] 1998-05-31/06-04
0G; 2003-05-10/15 SK; 2004-05-08, 13} CR; 2005-06-21/22 SK [Kd]
1998-05-28/31 OG; 1998-06-18/20, 2 3] AN [Tk] 1998-05-23/28 OG;
2005-05-04 OG

Y F E. garzetta

[Kc] 1998-06-18/24 OG; 2009-10-12, # , 1 3} TG [Gj] 2010-07-13,
Wi, 2 SK, MZ, TZ, TG [Nk] 1997-03-27/28 SK; 1997-04-02/06
0G, TZ, KR; 1997-05-25 OG; 1998-04-02/30, 3 FLL | OG; 1998-05-
01/21 OG; 1998-06-11/18 OG; 1998-07-18 OG; 1998-08-271 3} OG;
1998-09-12 OG; 1998-10-21/25 OG; 1998-11-04/05 OG; 1999-05-05
& 28 OG; 2003-11-08, 2 3} CR; 2004-03-21, 1 ] CR; 2004-04-17, 7
3] CR; 2004-06-27, 4 3} CR; 2005-03-19/23 TG; 2005-04-23, 1 3} CR;
2005-05-07, 15 3 CR; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE;
2010-05-30/06-02 SK; 2010-07-14/17 SK [Ti] 1998-06-08/11 OG;
2001-05-10/18 OG; 2004-03-21, 1 3} CR; 2004-05-23, 1 3 CR; 2004-
06-27, 1 3} CR; 2004-31M; 2005-02 IM; 2005-04-23, 1 }] CR; 2005-
11-05, 1 3 CR; 2005-11-11, 3 3} CR; 2007-09-25 MY; 2007-10-13
TG; 2009-10-12, # , 13} TG; 2010-04-13/14 TZ, UE [Sw] 1998-06-
04/08 OG [Ak] 2004-09-16/22 TG; 2005-06-21/22 SK [Kd] 1998-
05-28/31 OG; 1998-06-18/20, 3 3} AN [Tk] 1997-05-16/18, 5 FILL L
UE; 1998-05-23/28 OG; 2004-08-16/22 TG; 2005-05-03/04 OG; 2005-
11-02, 2 3} CR

7152 FYF E. eulophotes
[Nk] 1998-05-04 OG

7aY% ¥ E. sacra

[Kc] 1998-06-18/24 OG [Nk] 1997-03-27/29 SK; 1997-04-02/06
0G, TZ, KR; 1998-11-04 OG; 2002-09-19/25, H % TK; 2004-06-27,
Hea 12 CR; 2009-04-19 SK; 2009-10-09, # , B 1 ) TG [Ti)
1998-06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24 OG; 2003-11-
08, @ 1 ) & A RgE 13 5 2004-05-22, E A% 1) CR; 2004-11-
06, A 1] CR; 2005-05-04, ¥, HA TG; 2007-10-14, R
TG; 2008-05-04, 4% TG; 2009-08-22, # , B 33 TG; 2009-10-
10, 2, Ha® 1) TG [Sw] 1998-06-04/08 OG [Kd] 1998-05-
28/31 0G;2004-11-04, R A 13 CR; 2007-07-26, /NG , 2 3
NK, OG; 2009-08-23, ¥ —7 , %! 2 31 TG; 2010-07-18, Hitar!
1 3 SK [Tk] 1996-08-21 OG; 1998-05-23/28 OG; 2004-08-16/22, =
@ TG; 2004-11-02, @A 13 CR

7 A Y F Ardea cinerea
[Kc] 1998-06-18/24 OG; 2003-11-09, 3 3} CR; 2004-05-09/10 SK;
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2005-04-23, 2 ] CR; 2005-05-29/30 SK; 2008-05-07 TG [Nk] 1997-
03-26/29 SK; 1997-04-02/06 OG, TZ, KR; 1996-07-20/23 OG; 1997-
05-25 OG; 1998-04-01/30, 2 LA | OG; 1998-05-01/17, 2 SHLL E OG;
1998-08-17 OG; 1998-09-12 OG; 1998-10-21/26 OG; 1998-11-04/09
OG; 1998-11-28 OG; 1999-03-16 OG; 2002-09-19/25 TK; 2003-12-
01/03 OG; 2004-03-20, 8 >} CR; 2004-04-17, 12 3} CR; 2004-11-07,
1 3 CR; 2005-03-19/23 TG; 2005-05-07, 1 3} CR; 2006-02-24 SK;
2007-10-13, 3 3 TG; 2009-09-12, #, 9 3 TG; 2009-12-15/17 SK;
2010-05-01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-12-22, # , 13}
SK [Ti] 2004-03-21, 4 3} CR; 2004-04/05 IM; 2004-11-06, 2 3] CR;
2004-12 IM; 2005-04-23, 2 3} CR; 2005-04-30 TG; 2005-05-02/03
TG; 2005-11-05/10, 2 P CR; 2007-09-25 MY; 2007-11-10/11, 1 3}
TG; 2009-09-12, # 3 < #%, 53 TG; 2009-10-09/12 TG; 2010-04-
13/14 TZ, UE [Sw] 2009-09-12, #, 1 3] TG [Ak] 2002-08-24 SK;
2003-05-10/15 SK; 2004-09-16/22 TG; 2009-09-12, #%, 3 3} TG [Tk]
1996-08-20 OG; 2005-11-02, 4 3} CR; 2007-07-26, /I &, 2 3] NK,
0G; 2007-08-21 TG; 2009-08-23, # , 1 3} TG

LY FYF A purpurea
[Ti] 2001-05-17/18 OG; 2004-04, 1 3] IM; 2004-05-22, B S 13,
2004-04 & E5IMEA IM, CR; 2007-05-19/20, B 1 3F] TG

7 I\ Y X Platalea minor
[Ti] 2004-05-22/23, MDDl 5 3 77D 2 Bk H U7 1 K E /-
2 A 130, OISR THERRE NI R HIE IS L7z CR

3 RV Aix galericulata

[Nk] 1997-02-24 OG; 1998-04-01/09, 2 3} L | OG; 1998-11-05/09
0G; 1998-11-26 OG; 2000-10-29 OG; 2009-12-15/17, fith, o 133 ¢
2 3 SK [Ti] 2004-04-10 IM; 2004-06-06, 1 & IM; 2005-11-05,
13} CR

<X HE Anas platyrhynchos

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-10-21/24 OG; 1998-11-04/09
OG; 1998-11-28 OG; 1999-02-04, 2 ] OG; 2000-10-21 OG [Til
2004-01/31IM; 2004-12 IM; 2009-10-09, Bkt , £ 22 TG [Tk]
2005-11-02, 3 3} CR

HIVHE A. poecilorhyncha

[Nk] 1997-02-24 OG; 2000-04-20 OG; 2002-09-19 TK; 2005-03-
19/23 TG [Ti] 2004-03 IM; 2007-11-10/11, B LD lrkit, 13 TG;
2009-10-12, B Lfy7kit, 2 3 TG [Tk] 2005-11-02, 2 ] CR

/%€ A. crecca

[Kc] 2009-10-12, #E £, 13 TG [Nk] 1998-04-01/05 OG; 1998-10-
21/24 OG; 1998-11-05/09 OG; 1998-11-28/12-01 OG; 1999-03-05, 7
] OG; 2000-04-20 OG; 2000-11-07 OG 2009-12-15/17, f#iis SK [Ti]
2004-03 IM; 2004-03-20, 1 3}] CR; 2004-11-06, 2 >} CR; 2004-12 IM;
2005-02 IM; 2005-11-05, 4 ] CR; 2009-10-12, B Ljy7kit, 133 TG
[Tk] 2005-11-02, 2 3] CR

IVHE A. falcata

[Nk] 1997-04-02/06 OG, TZ, KR; 1997-02-24 OG; 1999-01-20/29, 2
P OG [Ti] 2005-11-10/12, B LDkt , /oA LT EEARHD 1
TZzdwse CR

b FU N E A. penelope
[Nk] 1998-04-01/03 OG; 1998-10-08/12 OG; 2010-05-01/02 TZ, UE

FFHHE A. acuta
[Nk] 1998-04-02/03 OG; 1998-11-04/09 OG [Ti] 2009-04-11, B (liD
kit , & 4% 12 TZ [Tk] 2005-11-02, 1 3 CR

7Y A. querquedula
[Nk] 1998-10-12 OG

FrunNTu Aythya fuligula
[Nk] 1997-04-02/06 OG, TZ, KR

R AP0 HE Bucephala clangula
(Nk] 2001-01-21, fiiE@ DifEF , 1 3] OG;

Y X7 A Y Mergus serrator
[(Nk] 1997-02-23/24 OG; 2009-04-11, # N, ¢ XA 713 TZ, UE,
HS

2 ¥ d Pandion haliaetus
[Kc] 1998-06-18/24 OG; 2004-02-01, 1 3 CR; 2005-05-29/30 SK;
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2007-10-13 TG [Gj] 2007-07-30, 2 3], ¥ 5 » NK, OG; 2010-07-
13, #, 13 SK, MZ, TZ, TG [Nk] 1996-07-23 OG; 1997-02-23 OG;
1997-03-27, JLPHERA TR ¥ SK; 1997-04-02/06 OG, TZ, KR; 1998-
04-02/28 OG; 1998-05-01/19 OG; 1998-06-11/18 OG; 1998-10-24/25
0G; 1998-11-04/09 OG; 1998-11-28/12-01 OG; 1999-01-23/29 OG;
2000-04-20 OG; 1999/2008 4G4FE 4 ~ 8 HIT&H—WILL 17> Iz D
EE AL THEDDH B SK; 2002-09-21 TK; 2003-12-01/03 OG; 2004-
02-01, 13 CR; 2004-03-21, 1 ] CR; 2004-04-18, 1 3| CR; 2009-10-
09, #, £ 13 TG; 2009-12-15/17, &R OIEH I SK;2010-04-20/25
SK; 2010-05-01/02 TZ, UE; 2010-07-14/17 SK; 2010-12-21/22, #&{+}
3, 2 B L E SK [Ti] 1998-06-08/11 OG; 2001-05-10/18 OG; 2001-
05-23/24 OG; 2001-07-08/10 OG; 2004-01-31, 2 3} CR; 2004-03-20, 1
DA CR; 2004-04/05 IM; 2004-05-14/15 SK; 2005-11-04, 1 DA
CR; 2005-11-06, 3 3 CR; 2007-09-25 MY; 2007-11-10/11, 2 3} TG;
2009-08-22, #, 13 TG; 2009-10-11/12, 2 3 TG; 2010-04-13/14 TZ,
UE; 2010-07-14 SK; REIRIAZ A 8#E6E < DB THEZ R, MZ [Sw]
1998-06-04/08 OG; 2004-02-01, 1 3] CR [Ak] 1998-05-31/06-04
0G; 2003-07-23, k50D L5 D I M1 {fi Fl i D 3 AN; 2003-05-10/15
SK; 2004-05-08, B D L a0 LI i F DB CR; 2004-09-16/22
TG [Kd] 2009-09-13, #%, 13 TG; 2010-07-17/18 SK [Tk] 1997-05-
16/18, 2 3 UE; 1996-08-20 OG; 2004-08-16/22 TG; 2005-11-02, 1 3
CR; 2007-07-28 NK, OG; 2007-08-22/24 TG [Yk] 2007-07-28 NK,
0G

INF DX Pernis apivorus

[Kc] 1998-06-18/24 OG [Nk] 2009-04-22, & R, 1 3 SK [Ti)
2007-09-25 MY; 2009-10-12, (L 2=, B A48 13 TG [Ak])
1978-03 SN; 2004-09-21 #~HIK DY 122, 7 HNT B A D Z HFEC
R -T2 3 TG [Tk] 2005-11-02, 4 f ik 1 BHFEICHES CR

k¥ Milvus migrans

[Kc] 1998-06-18/24 OG; 2004-03-20, 1 3} CR; 2004-05-09/10 SK;
2005-05-29/30 SK [Nk] 1997-04-02/06 OG, TZ, KR; 1997-02-23
OG; 1998-04-01/26 OG; 1998-05-02/22 OG; 1998-06-11/18 OG;
1998-07-18 OG; 1998-10-12 OG; 1998-10-21/25 OG; 1998-11-04/09
OG; 1998-11-28 OG; 1999-01-23/09 OG; 1999-02-05 OG; 1999-05-
28 OG; 2000-04-20 OG; 2002-09-19 TK; 2004-03-20, 1 ] CR; 2004-
04-17, 1 3} CR; 2004-11-06, 2 3} CR; 2005-04-23, 1 3} CR; 2005-05-
07, 1 ¥ CR; 2009-12-15/17, SK; 2010-04-20/25 SK; 2010-05-01/02
TZ, UE; 2010-12-22, fit& 1 3 SK [Ti] 1998-06-08/11 OG; 2001-05-
10/18, DV 23 2R OG, MZ; 2001-05-23/24 OG; 2001-07-08/10
OG OG; 2003-11-08, 1 3} CR; 2004-02-01, 2 3} CR; 2004-03/04 1M;
2004-05-14/15 SK; 2004-05-22, 1 ] CR; 2004-11-06, 1 3} CR; 2004-
12 IM; 2005-01 IM; 2005-04-23, 1 ) CR; 2005-04-30 TG; 2006-06-
13/14 SK; 2006-11-04/13, 2 F CR; 2007-09-25 MY; 2007-10-13/14
TG; 2007-11-10/11 TG; 2008-04-20, 1 ] TG; 2009-04-18 TG; 2009-
10-09, 2 22, 1 3 TG ; 2010-04-13/14 TZ, UE [Ak] 2005-06-
21/22 SK [Tk] 2005-11-02, 1 3] CR

F 7 271 Accipiter gentilis

[Nk] 2001-12-15 OG; 2002-12-12, 1 F{## T™M [Ti] 2003-11-08, 4
el A 2 7 CR ; 2005-11-10, 2 fEA 133 & E#ARHD 133 CR; 2007-
10-14 TG; 2008-05-07 TG [Sw] 2004-01-31, # 72, F YN EES
BTAEAE AR 1 B2 8% CR [Tk] 2005-11-03, 474k 1 3] CR

7 HINT B 1 A. soloensis

[Nk] 1998-09-17 OG; 1998-10-12 OG; 1999-05-31, 1 3 OG; 2000-
09-20, 60 ) OG; 2005-05-16 SK; 2002-09-19/21 TK [Ti] 1998-06-
08/11 OG; 2001-05-10/18 OG; 2001-05-23/24 OG; 2004-05-04/05 TG;
2004-05-22, 53 CR; 2004-12 IM; 2005-02 IM; 2005-09, H DO #IC
WNEEAME H 227 @58 IM; 2007-05-19/20, LI . 2 RS 13
TG; 2007-09-25 MY; 2008-05-03 TG [Ak]) 2003-05-14 SK; 2004-09-
20/21, ¥ O#E TG [Tk] 1997-05-16/18, 3 3} UE

Y X A. gularis

[Kc] 2004-05-09/10 SK [Nk] 1998-04-26, 1 3} OG; 1998-05-09, 1 3}
OG; 1999-06-25, 7 7 i, 1 P41 SK; 1999-06-06, ¢ 13 SK;
2000-11-03 OG; 2005-05-08, o 1 F] CR; 2007-03-06 SK; 2008-04-20
SK; 2009-05-24, 7 7 ik, 13 SK; 2010-04-20/25 SK [Ti] 2003-
11-08, 19 FAVE % CR; 2004-03 IM; 2004-05-04/05 TG; 2004-05-22,
1} CR; 2004-11-06, 4 ] CR; 2005-04-23, &' 1 3} CR; 2005-11-11,
1 3} CR; 2006-05-05 TG; 2008-05-05 TG; 2009-10-09, ##& 2%, 1
3 TG [Ak]) 2003-05-12/14 SK; 2004-09-21, #3334, 13 TG [Tk]
2005-11-02, 5 3 CR

INA R T1 A, nisus
[Nk] 1997-04-02/06 OG, TZ, KR; 2001-06-02 SK; 2001-12-31, 1 3}
0OG; 2005-03-09 SK; 2005-03-19/23 TG [Ti] 2003-11-08, 4}, 55
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1A/ I % i & CR; 2004-03-20, 1 ] CR; 2004-05-14/15 SK;
2005-05-02 TG; 2005-11-04, 2 3} CR; 2005-11-05, 4 {4k 3 1AV 5L
DK CEAE , JEREGER CR; 2005-11-10, 4 3] CR; 2005-11-11,
73] CR; 2005-11-12, 2 3 ; 2007-09-25 MY; 2007-11-10/11, 2 3] TG;
2008-04-19, 1 3 TG; 2009-04-18 TG; 2010-04-13/14 TZ, UE [Tk]
2005-11-02, 7 3 CR

/ AV Buteo buteo

[Nk] 1997-04-02/06 OG, TZ, KR; 2001-12-20 OG; 2005-03-19/23
TG; 2006-02-24 SK; 2007-10-14 TG [Ti] 2004-11-06, 1 3} CR; 2005-
11-10, 1 3 CR [Sw] 2004-01-31, &A1, 13 CR [Kd] 1996-03-
27, 13 AN [Tk] 2005-11-02, 3 3] CR

7 Butastur indicus

[Kc] 2004-05-09/10 SK; 2005-04-23, 2 3} CR [Nk] 1997-02-23 OG;
1997-04-02/06 OG, TZ, KR; 1998-04-03 OG; 1998-10-07/12, 1998-10-
12121 104 %P OG; 1998-10-24/25 OG; 1998-12-01 OG; 1999-01-27, 1
P OG; 1999-04-04, HiifgiE , 42 FILLE OG; 2000-09-30, 25 SFILLE
0G; 2000-10-22 0G;2005-05-08, 1 3 CR; 2009-12-15/17, SK; 2010~
04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-12-21/22, 7 7 >, 1 )
SK [Ti] 2003-11-08, 2 F#% % CR; 2004-03-20, 1 3], @4 U7z Ak &
DIERIEHR CR; 2004-04 IM; 2004-11-06, 1 3 CR; 2005-02 IM; 2005-
04-23, 4 ] CR; 2005-11-06, 1 3F] CR; 2007-03-31 TG; 2009-10-09/12
TG; 2010-04-13/14 TZ, UE [Ak] 2004-05-08, 1 3} CR [Tk] 2005-11-
02,23 CR

INA A TF 2 ¢ Circus cyaneus
[Ti] 2002-05-01/03, &" 1 3}] TM, OG

R KX T F 2 Circus melanoleucos
[Kd] 1996-03-27, &* 1 AN

INY 7Y Falco peregrinus

{Gj] 2007-07-30, 1 3 NK, OG [Nk] 1997-04-02/06 OG, TZ, KR;
1998-04-10 & 29, %1 & 1 3 OG; 1998-05-06 OG; 1998-06-20 SK;
1998-07-26 OG; 1998-10-24/25 OG; 1998-11-05 OG; 1998-11-26/28
0G; 1999-04-04, 1 ] OG; 2000-03-20 SK; 2000-11-06 OG; 2002-03-
02/05 SK; 2002-10-30 OG; 2003-05-29 SK; 2004-05-01/03 TG; 2005-
03-19/23 TG; 2005-05-05 TG; 2005-05-07, 1 3 CR; 2006-02-24 SK;
2007-07-07 SK; 2009-05-02 TG; 2010-12-22, 1 ] SK [Ti] 2001-05-
10/18 OG; 2001-05-23/24 OG; 2003-11-08, 1 DHWVWHT U U —Z [
L, FONY T Y2 CR; 2004-02-01, 1 DA CR; 2004-03-20,
1 DA CR; 2004-04 IM; 2004-05-22, 1 DA CR; 2004-11-06, 1 D
A CR; 2004-12 IM; 2005-01 IM; 2005-04-23, 1 3} CR; 2005-11-05,
13} CR; 2005-11-08, 1 DO WAVHTFEAE T NElA 1 3725 % CR; 2007-
09-25 MY; 2007-10-13 TG; 2008-04-19, 1 3} TG; 2009-04-18 TG;
2009-10-10/12, &' 1 % 1 TG; 2010-04-13/14 TZ, UE [Sw] 1998-06-
04/08 OG; 2004-01-31, 1 DAVVAEIFEA F A 1 P12 2% CR [AK]
2004-09-16/22 TG [Kd] 2007-07-26, /& NK, OG [Tk] 2005-11-02,
331, 7V MU =BT 1 DBV EET CR

F-dNY 7Y F subbuteo

[NK] 2000-09-30, % 53 1 35 OG; 1999-10, 10 F #% 12 1 1 {7 6 ,
1999-10-30 /& OG [Ti] 2003-11-08, 1 3 CR; 2004-11-06, 1} CR;
2007-09-25 MY; 2009-10-12, &N O/NH 2R IE 22, 5130
TG [Ak] 2004-09-16/22 TG [Tk] 2005-11-02, 1 3} CR

THhTVFavVRY F amurensis
[Nk] 2005-05-07/10, 2 D B REEE L, ¢ K& TG, CR, SK [Til
2003-11-08, 27k 1 3] CR

Fa v RY F tinnunculus

[Kc] 2010-04-14 TZ, UE [Nk] 1997-04-02/06 OG, TZ, KR; 1997-
12-16 SK; 1998-04-20/24 OG; 1998-10-07/12 OG; 1998-10-21/24
0G; 1998-11-04 OG; 1999-01-23 OG; 2000-10-29/31 OG; 2001-09-16
0G; 2002-09-20 TK [Ti] 2003-11-08, 2 3] CR; 2004-03/04 IM; 2004-
12 IM; 2005-01 IM; 2005-11-04, % 11 CR; 2005-11-05, " 1 3} CR;
2005-11-10, % 23 CR; 2007-09-25 MY; 2007-10-13, £ %1 7 13}
TG; 2007-11-10/11, & %1 & 1 ¥ TG; 2009-10-09/12 TG [Ak] 2004-
09-16/22 TG [Kd] 2009-09-12, ® 545, ¢ 24 713 TG [Tk]
2005-11-02, 8 °F] CR

Y AT Coturnix japonica
[Kd] 1996-03-29, & 1 AN

% Phasianus colchicus
[Nk] 1996-07-20 OG; 1997-05-25 OG; 1998-04-01/30 OG; 1998-05-
01/19 OG; 1998-06-11/18 OG; 1998-07-14 OG; 1998-08-06, %5 5 3

DL E OG; 1998-10-12/21 OG; 1998-11-04 OG; 1998-11-28 OG; 1998-
12-01 OG; 1999-03-08 OG; 1999-05-05&28 OG; 2004-07-29 SK;
1997-04-02/06 OG, TZ, KR; 1999/2008 fG4F 4 ~ 8 HIic & H—MmLL L
oI NTOFETIHERMNDH S SK; 2005-05-07, HE, 9 £ 2
3 CR; 2010-05-01/02 TZ, UE; 2010-05-30/06-02 SK [Sw] 1998-06-
04/08 OG; 2004-06-26, filfF , o 1M 3 3 CR; 2005-04-23/24 SK

F Y)Y Grus monacha
[Nk] 2000-10-27, fitig D , BUS 2 P2 OG

2 A F Rallus aquaticus
[Nk] 2000-05-03, 1 JJHi# OG [Ti] 2005-03/04 IM, CR

t X7 A F Porzana pusilla
[Nk] 1999-01-26, 1 3} OG; 2000-05-03, 1 % ; 2000-05-06, 1 Pl
# OG [Ti] 2001-05-01, 1 B OG [Sw] 1998-06-04/08 OG

v 7 A F P fusca
[Nk] 2000-10-24, 1 3}J##% OG [Ti] 2005-04-23, 1 3} CR

T TINT U A F Amaurornis phoenicurus

[Nk] 1999-04-21, % 7 I, 13 SK; 1999-05-05 OG; 2000-05-3,
¥ & SK; 2003-05-05 OG; 2004-04-17, 1 ] CR; 2008-04-16/20 fil
A&, 1 3 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE [Ti] 2004-
05 IM; 2004-05-05, #htkiz < 4 E€H, 1 TG; 2005-04-24, 13} CR;
2006-05-04, HE¥% A HH, 1] TG; 2007-04-22, 2 3} TG; 2008-04-19
TG; 2008-05-05/06, &N EH , 1 3 TG [Sw] 1998-06-04/08 OG

NV Gallinula chloropus

[Nk] 1997-05-25 OG; 1998-04-09/28 OG; 1998-05-01/17 OG; 1998-
10-07/25 OG; 1998-11-04/09 OG; 1998-11-26 OG; 1998-12-01 OG;
1999-01-20/29, 1 P OG; 1999-03-08 OG; 1999-05-05 OG; 2000-04-
20 OG; 2000-09-22/24, 5 3} OG; 2000-10-29 OG; 2000-11-06/07 OG;
2000-04-12 SK; 2004-07-29, f# it SK; 2005-05-07, & /& 1 3 CR;
2010-04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-05-30/06-02 SK [Til
2004-04/05 IM; 2007-04-21, 1 3} TG; 2007-05-20, 2 ] TG; 2007-10-
14 TG; 2008-04-19/20 TG; 2008-05-04/07, £ N 1 € H TG; 2009-
04-18 TG [Ak] 2004-05-08, 1 FJFET= CR

W IVY A+ Gallicrex cinerea
[Nk] 1997-04-02/06 OG, TZ, KR; 1998-10-21 OG; 2000-06-03, V)L
., 1 SK

A ANV Fulica atra
[Nk] 2002-12-28 OG; 2005-03-19/23, # , 1 3} TG

2L F Rostratula benghalensis
[Ti] 2003-11-09, FNKDEANT R 1 WAL LT Y FHOK S ICMZE
fHOTHKO Tz CR

aF RV Charadrius dubius

[Nk] 1997-04-02/06 OG, TZ, KR; 2002-09-21, fit & /& 3 TK [Ti)
2004-03 ITM; 2004-12 IM; 2005-11-11/13, 1 3] CR; 2010-04-13/14 TZ,
UE [Kd] 1996-03-27, 1 3] AN [Tk] 1996-08-21, 4 FILL E OG; 1998-
05-23/28 OG; 2007-08-22/24 TG

>uF RV C. alexandrinus

[Nk] 1997-04-02/06 OG, TZ, KR [Ti] 2004-11-06, 1 ] CR; 2007-
10-14, # , 3 P TG; 2010-04-13/14 TZ, UE [Tk] 1996-08-20 OG;
2005-11-03, 15 }] CR

AHAF RY C. mongolus
[Nk] 2004-05-01/03 TG [Ti] 2004-11-06, 1 3} CR; 2005-04-23, K5
23 CR [Tk] 1997-05-16/18, 1 3} UE; 2005-11-03, 38 3}] CR

F A AZXAF RV C. leschenaultii
[Nk] 2004-04-17, #, 1 3} CR [Ti] 2004-04-04 IM

*AF RV C. asiaticus
(Ti] 2004-04-03, FEAIRI IM

LF 21 Pluvialis fulva

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-04-01/12 OG; 1998-08-28
0G; 2002-09-19, fih&H34 TK; 2005-05-07, 1 3] CR; 2005-05-08, 7
IZ 72T ¥ R 3 CR; 2010-05-01/02 TZ, UE [Ti] 2001-05-10/18
0G; 2004-04 IM; 2004-11-07, £ mHlONY R—1, 1 3 CR; 2004-
12 IM; 2005-04-23, 1 3] CR; 2009-04-18, 1&IC FZ¢ =R T X
7z TG; 2010-04-13/14 TZ, UE [Tk] 1997-05-16/18 UE; 2005-11-02,
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1} CR; 2005-11-03, 9 3] CR; 2007-08-23 TG

XA ¥ P squatarola
(Nk] 1998-04-09/10 OG

1) Vanellus cinereus

(Nk] 2007-05-03 TG [Ti] 2001-05-10/18 OG

27 V. vanellus
[Nk] 2009-03-07, %7 i, 13 SK [Ti] 2004-10-24 IM

F 393 ¥F Arenaria interpres
[Sw] 1996-08-20, ## L, 13 OG [Tk] 1996-08-20 OG; 1998-05-
23/28 OG; 2005-11-03, 2 ] CR

kY x> Calidris ruficollis

[Nk] 1998-04-14/16, 2 3 OG; 1998-09-12 OG; 1999-05-05 OG;
2002-09-19, fit&3irid TK; 2005-05-07, 5 3} CR [Ti] 2005-04-23, 5k
513 CR

v\ ¥ F C. subminuta

[Nk] 1998-08-18 OG; 1998-10-12 OG; 2007-05-03/04, ERED ~H <
5 TG [Ti] 2005-05-02 TG [Ak] 2004-09-16/22, FEE#PEHIDOK
%, 1 N TG

U X5 F C. acuminata
[NKk] 1998-04-25/28 OG; 1998-08-16 OG; 2000-05-03, H v & SK;
2005-05-07, 1 ] CR; 2008-04-21 SK; 2010-04-20/25 SK; 2010-05-
01/02 TZ, UE [Ti] 2010-04-13/14 TZ, UE [Kd] 1998-05-28/31 OG
[Tk] 1998-05-23/28 OG;

NIV F C. alpina
[Nk] 1998-04-06/12 OG; 1998-11-04 OG; 2002-09-19, fit& &3 TK
[Tk] 2005-11-03, 2 3}l CR

YILNI T F C. ferruginea
[(Nk] 1998-07-29 OG; 2004-05-01, ¥V X DA EMH , 1 F TG

TYXFTF Philomachus pugnax
(Nk] 2000-08-18, HROKHOH , ¥15 1M OG

A AN ¥ F Limnodromus scolopaceus
(Nk] 1998-10-20, 1 ¥ OG

WV F Tringa erythropus
[Nk] 1998-07-29 OG; 2001-09-19, 1 3} ## ¥ OG; 2008-04-17 SK;
2010-04-20/25 SK; 2010-05-01/02 TZ, UE

THTVTF T totanus
[Nk] 2002-07-19 OG; 2008-04-20/22 SK; 1998-07-28, 1 J|Hi%# OG;
2005-03-19/23 TG; 2010-04-20/25 SK [Ti] 2001-05-16 OG

a7 F 7 T F T stagnatilis
[Nk] 1998-10-19, 2 3} OG; 2001-05-03, H v & | 1} SK; 2004-04-
17, 1 %A 133 CR; 2010-04-20/25 SK

747 ¥ F T nebularia

[Nk] 1998-04-25/26, 3 ] OG; 1998-05-07/08, 1 3} OG; 1998-07-28
0G; 1998-10-19, 1 ] OG; 1999-05-05 OG; 2002-07-17 OG; 2003-
05-05 OG; 2007-04-18/21, ¥ & SK; 2010-04-20/25 SK; 2010-05-
01/02 TZ, UE [Ti] 2007-10-13 TG; 2004-04 IM; 2008-05-04 TG

9T F T ochropus

[Nk] 1998-08-18/26 OG; 1998-09-01/12, %5 1 F%= &L OG; 2000-
09-23/24 OG; 2002-09-19 TK; 2004-04-17, 6 3} CR; 2004-05-01/03
TG; 2007-04-18/21, H & SK; 2007-05-03/04 TG; 2007-05-21, %
W& SK; 2008-04-22, Y& SK; 2010-04-20/25 SK; 2010-07-14/17
SK [Ti] 2004-05-04/05 TG; 2005-04-30 TG; 2005-05-03 TG; 2006-
05-05 TG; 2007-09-25 MY; 2008-04-19, 13 TG; 2010-04-13/14 TZ,
UE [Ak] 2004-05-08, 13} CR

2T F T glareola

[Nk] 1998-04-06/30, i KBILAEAEL 5 ] OG; 1998-07-20 OG; 1998-
08-13/28, WS 1 MEE 3 PLLE, RE(TZ 2 PEF L OG; 1998-09-01
0G; 2000-09-19 OG; 2002-07-19 OG; 2003-05-05 OG; 2005-05-07,
3 3 CR; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE [Ti] 2004-03/04
IM; 2004-05-04/05 TG; 2005-02 IM; 2005-05-03 TG; 2006-05-04/06
TG; 2008-05-04 TG; 2010-04-13/14 TZ, UE [Ak] 2007-07-29, 2 3}
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NK, OG [Km] 2007-07-27, 3E{& 1 3} NK, OG

F 7 ¥ ¥ F Heteroscelus brevipes

[Nk] 1998-08-27/28, 2 3 OG; 1998-09-12/16 OG; 1999-09-06 OG;
2002-09-19, fifi & J& 34 TK; 2006-04-18 SK [Ti] 2001-05-23/24 OG;
2008-05-07 TG [Kd] 1998-05-28/31 OG [Tk] 1998-05-23/28 OG

A ¥ F Actitis hypoleucos

[Kc] 1998-06-18/24 OG [Nk] 1996-07-20 OG; 1997-04-02/06 OG,
TZ, KR; 1998-04-01/30 OG; 1998-05-01/22 OG; 1998-07-23 OG;
1998-08-14 OG; 1998-09-12 OG; 1998-10-21/25 OG; 1998-11-26/12-
01 OG; 1999-01-20 OG; 1999-05-05 0G;2002-09-19/25 TK; 2003-11-
09, 1 3 CR; 2003-12-01/03 OG; 2004-04-17, 1 3 CR; 2005-05-07, 4
3 CR; 2009-09-12, # , 4 3} TG; 2009-10-12, # TG; 2010-04-20/25
SK [Ti] 2001-05-10/18 OG; 2003-11-09, 1 3} CR; 2009-04-19 TG;
2009-10-10-12, B2 i TG; 2010-04-13/14 TZ, UE [Sw] 2009-09-12,
¥, 2 3 TG [Ak] 2004-09-16/22 TG [Kd] 1998-05-28/31 OG; 2009-
09-12/13 TG [Tk] 1998-05-23/28 OG; 2005-08-07 SK; 2005-11-02, 2
3} CR; 2007-08-21/24 TG; 2009-08-22/23 TG

VYNV F Xenus cinereus
[Kc] 1998-06-18/24 OG [Nk] 1998-05-08, 1 3} OG; 1998-08-27, 1
] OG; 2010-04-20/25 SK [Ti] 2004-04 IM

F 7y F Limosa limosa
[Nk] 2010-04-20/25 SK

F AV VN T F L lapponica
[Nk] 2000-05-3, ¥V & SK

R A% 72 F Numenius arquata
[Ti] 2009-04-11, ##K§Y —7 , 1 3 TZ [Tk] 1997-05-16/18, 2 3} UE

Kova s >F N. madagascariensis
(Ti] 2009-04-11, ¥4 —7 , 1 3} TZ

F a2 ¥ % 7 ¥F N. phaeopus

[Nk] 1998-10-24 OG [Ti] 2005-04-23, 5 3} CR [Ak] 2004-09-
16/22, B ORI, 2 8 TG [Tk] 2007-08-22 TG [Tk] 1998-
05-23/28 OG

Y ¥F Scolopax rusticola

[Nk] 1997-02-23 OG; 1997-12-16 SK; 1998-10-07 OG; 1998-11-
28 OG; 1999-03-08/16 OG; 2000-09-30 OG; 2003-04-14 SK; 2003-
12-01/03 OG; 2004-04-17, 2 3}l CR; 2005-04-05/10 SK; 2008-04-17
SK; 2009-12-15/17, SK [Ti] 2004-03-20, 4 3} CR; 2004-11-06, 2 *}
CR; 2004-12/2005-03 IM; 2005-04-24, 1 3} CR; 2005-11-05, 3 3 CR;
2005-11-09, 1 3} CR; 2005-11-10, 1 3 CR; 2009-10-11, %L1, 1} TG
[Sw] 2004-02-01, fih & 9% &34 , 11 3 CR [Ak] 1977-11-01 O]
FELARERAE 3 HE CHEHRLED D SN; 1978-01-10/11 SN [Kd] 1996-
03-29, 2 3} AN [Tk] 2005-05-04, JE A OG

X ¥ Gallinago gallinago

[Nk] 1998-04-03 OG; 1998-10-12 OG; 1999-01-27 OG; 2000-09-
23 OG; 2004-05-01/03 TG; 1997-04-02/06 OG, TZ, KR; 2009-05-03,
P ADAEM, 13 TG; 2010-04-20/25 SK [Ti] 2005-02/03 IM;
2005-11-12, 1 3 CR; 2007-10-13/14, &N € H TG; 2009-10-09,
BENATM, 130 TG [Tk] 2009-08-22, HiZILMl DK B, 5E
% 1P TG

NDF T F G. stenura
[Nk] 1998-08-30, 2 LIHfi¥ ; 1998-10-20, 1 Jii% OG [Ti] 2005-04-
23, 4 P2 IM; 2010-04-13/14, 3 3 TZ, UE

F oV VF G megala
[Ti] 2001-04-21, 1 Jl¥i¥E OG; 2010-05-01/02, 1 3] TZ, UE

F ATV F G. hardwickii
[Nk] 1997-04-02/06 OG, TZ, KR; 2009-05-06, &)ED k11 BYWGE
#, 13 TG

Y1 %5 F Himantopus himantopus

[Nk] 1998-08-18/26 OG; 2000-09-08/12 OG; 2004-05-01/03 TG;
2006-04-18 SK; 2006-05-16 SK; 2010-04-20/25 SK; 2010-05-01/02
TZ, UE [Ti] 2005-04-30/05-03 TG; 2006-05-04/07 TG; 2008-04-
19/20, 1 3} TG; 2008-05-04/07 TG; 2009-04-18 TG [Ak] 2003-05-
14, &R, 1 PsE SK
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7TV e L7 ¥ ¥F Phalaropus lobatus
[Kc] 2003-05-25, 15 3F] CR

WISAF RV Glareola maldivarum

[Nk] 1998-04-11/29, 6 ] L £ OG; 1998-05-05, 5 3} OG; 2010-04-
20/25 SK; 2010-05-01/02 TZ, UE [Ti] 2005-05-02 TG; 2006-05-04,
i < oK, 13 TG; 2008-05-07, & mE M ONY K— b+, 13}
TG; 2010-04-13 TZ, UE [Tk] 1997-05-16/18, 2 3] UE

FF vV T HER Catharacta maccormicki
(Sw] 2002-05-12, ¥ 5 - iz BRI O O I, 1 Tk (Photo
2) UE

kY'Y HE A Stercorarius pomarinus
(Kc] 2005-05-07, Sodbvbis b, BOEES 1, @m2Ezlticmb >
TR U 7o AR 75 R & R AT IC BB T & 72 CR

YHNT BV T HERS. longicaudus
(Kc] 2007-07-28, Bf¥ia0ifE |, 3 P NK, OG

Y/ 1€ A Larus argentatus
[Nk]1999-03-16, 1] OG; 2004-04-17, 1 ] CR; 2008-03-05 SK [Sw]
2004-02-01, &N, MBENNHZDEUS 1 CR

FA T mHEA L schistisagus
(Nk] 1997-02-23 OG

HERX L. canus
[Nk] 2003-01-09, #, 1 ] OG

Y 2 33 L. crassirostris

[Kc] 2010-04-13 TZ, UE [Nk] 1999-03-05, 1 3} OG; 2001-01-20, 1
J] OG; 2002-01-24, 55 13 OG; 2003-01-09 OG; 2005-03-19/23, #
TG; 2006-02-24 SK [Sw] 2004-01-31, iz k., 1 3} CR

NI TINTG T VY Chlidonias leucopterus
(Nk] 2002-06-14 OG; 2010-05-31 SK

JaNSG T IY Y C. hybridus
[Nk] 1998-09-08, 1 Jl#i# OG; 1998-11-04/05 OG; 1999-08-08, K55
1 3 0OG; 2000-09-19/20 OG [Ti] 2004-05-22, 7K , B&SS 13 CR

F A7 VY Thalasseus bergii
(Nk] 2004-06-27, #4% 500 miE & Oifg_ 7% fvE /7 i RAT , BB R
WESF DR 13 CR

INVT N7 UH Y Gelochelidon nilotica
[Ak] 2004-09-16/22, &IOS , ZBMEK 13 TG

7 V% Sterna hirundo
[Kc] 2007-05-20, #F |k TG [Ti] 2006-05-20, Bl Hy 7kt SK

=7 IY ¥ 8. dougallii
(Ti] 2004-10 BIE2DFH T , IM

) a7 Yy S sumatrana
[Tk] 1996-08-21 OG

a7 IV S fuscata
(AK] 2010-06-23, /NE & - TBABM O OEA B AEERT O L, 1
Tty , R&UWEL /K UE

Photo 2. &4 =V 2 /1€ X Catharacta maccormicki
(2002-05-12, Sw, UE)

et al.

717 AN+ Columba janthina

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK [Gj] 2007-07-28, {3t
D L, 3 F NK, OG; 2010-07-13, kN THEL SK, MZ, TZ, TG [Nk]
1997-04-02/06 OG, TZ, KR; 1996-07-20 OG; 1997-02-23 OG; 1997-
05-25 OG; 1998-04-16/28 OG; 1998-05-13/20 OG; 1998-06-11/18
OG; 1998-07-14/18 OG; 1998-08-06/16 OG; 1998-09-12/16 OG;
1998-10-12/24 OG; 1999-03-09 OG; 1999-05-05 OG; 1999-05-28 OG;
1999-08-10 OG; 1999-09-18 OG; 1999-10-25 OG; 1999-11, & 1 3HI{R
# . 2000-04-12 S OG; 1999/2008 fiF4E 4 ~ 8 HIc# H — I, 17
ST RTCOREBETHEDH S SK; 2000-08-23 OG; 2002-06-29,
TR, #HUWINE, R 29mm DL E SK; 2002-09-22 TK; 2003-12-
01/03 OG; 2005-03-19/23 TG; 2005-05-07, 12 3} CR; 2009-07-18/24
SK; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE;
2010-05-30/06-02 SK; 2010-07-14/17 SK [Ti] 1998-06-08/11 OG;
2001-05-10/18 OG; 2001-05-23/24 OG; 2001-07-08/10 OG; 2004-04
IM; 2004-05-14/15 SK; 2004-05-23, 7 3} CR; 2004-12 IM; 2005-04-
23, 3 3} CR; 2006-06-13/14 SK; 2007-03-31 ( B D & ) TG; 2007-09-
25 MY; 2009-10-09/12, Bl 7 d & TG; 2010-05-29/30 SK; 2010-
07-14 SK; TG [Sw] 1998-06-04/08 OG; 2004-01-31, fHl{#% , 2 3} CR;
2004-06-13/14 SK; 2004-06-26, #lE 2 P Hic Wiz By B2 Pz
& 1 HIT 16 PzEi%e CR [Ak] 1998-05-31/06-04 OG; 2002-08-24
SK; 2003-05-13, R 17H) % Bl %¢ SK; 2004-09-16/22 TG; 2005-06-
21/22 SK [Kd] 2007-07-26, /N& T/ NK, OG [Tk] 1997-05-16/18,
2 3] UE; 1996-08-22 OG; 1998-05-23/28 OG; 2005-05-04 OG; 2005-
08-07 SK; 2005-11-02, 7 3} CR [Km] 2007-07-27, 5 FLL ED# NK,
OG [Yk] 2007-07-28, 1 3] NK, OG

NN b Streptopelia tranquebarica
[Nk] 2000-05-30, )2 SK, OG [Ti] 2007-09-25 MY; 2009-10-09/10,
M ONY R— M, #5518 TG [Kd] 1998-05-28/31 OG

F N S. orientalis

[Nk] 1997-12-16 SK; 1998-10-21 OG; 1998-12-01 OG; 2000-10-
27/11-03 OG; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-07-14/17
SK; 2010-12-21/22, SK [Ti] 2001-05-10/18 OG; 2003-11-08, 5 ]
CR; 2004-05-14/16 SK; 2004-11-06, 25 >} CR; 2005-11-04, 2 >} CR;
2005-11-08, 16 3} CR; 2005-11-12, 2 3] CR; 2007-11-10/11, 4 3} TG;
2008-04-20, 1 3} TG; 2009-10-09/12 TG; 2010-05-29/30 SK; 2010-
07-14, BEfi{k SK, MZ, TZ, TG [Sw] 1998-06-04/08 OG; 2004-06-
13/14 SK; 2004-06-26, $h 5 1 HZ &L 40, 1B OHEIE A THE
HEO P REME X B B D EF Tl 7 CR; 2005-04-23/24, 5 1 SK [Ak]
1998-05-31/06-04 OG; 2004-05-08, 1 *}] CR [Kd] 1996-03-27, 1 3}
AN; 1996-06-18, 1 F] AN; 2010-07-17, 1 ] SK [Tk] 1997-05-16/18
UE; 2005-11-02, 10 3} CR [Yk] 2007-07-28, 1 3}l NK, OG

7 AN & Sphenurus sieboldii
[Nk] 2003-11-24, l§Z 7 OG

AT AT AN S. formosae

[Kc] 2004-05-09/10 SK; 2005-05-29/30 SK [Gj] 2007-07-30, 7 NK,
0G; 2010-07-13 SK, MZ, TZ, TG [Nk] 1997-04-02/06 OG, TZ, KR;
1997-05-25 OG; 1997-12-16 SK; 1998-04-01/30 OG; 1998-05-01/22
OG; 1998-06-11/18 OG; 1998-07-14/18 OG; 1998-08-06/16 OG;
1998-09-16 OG; 1998-11-09 OG; 1998-11-26 OG; 1999-01-25 OG;
1999-05-05&28 OG; 1999-08-10 OG; 1999-09-18 OG; 1999/2008 34
4~ 8 HIKEH—RIU LT TZilEDIF L AL Talihd % SK; 2000-
08-23 OG; 2003-12-01/03 OG; 2004-04-17, W§Z 7 8 3} CR; 2004-05-
07, 53 CR; 2005-03-19/23 TG; 2005-07-04, %15 SK; 2008-06-05,
w2, fuBN SK; 2009-07-29, fASFIAMiE ik o 2 {73 , SK; 2010-
04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-07-
14/17 SK [Ti] 1998-06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24
OG; 2003-11-08, H &N D/ 8L, 4 T CR; 2004-04/05 TM; 2004-
05-14/16 SK; 2005-04-23, #3 Z 7 4 ) CR; 2007-03-31 TG; 2007-09-
25 MY; 2009-10-09/11, H (11 TG; 2010-04-13/14 TZ, UE; 2010-05-
29/30 SK; 2010-07-14 SK [Sw] 1998-06-04/08 OG; 2004-06-13/14
SK [Ak] 1998-05-31/06-04 OG; 2002-08-24 SK; 2003-05-10/15 SK;
2004-05-08, 5 *F] CR; 2004-09-16/22 TG; 2005-06-21/22 SK [Tk]
1996-08-21 OG; 1998-05-23/28 OG; 2005-05-04 OG; 2005-08-07 SK;
1997-05-16/18 UE; 2004-08-16/22 TG; 2007-08-21/22 TG

Y2V AF Cuculus fugax
[Nk] 2002-06-13 SK [Ti] 2005-05-03, & RHIONY K— b, 1
3 TG; 2010-05-29/30 SK

Yt akw av C. micropterus
[Nk] 1999-05-30, 1 3}] OG; 2000-05-05, 7 7 > l&, 13 @ & SK;
2002-04-29, 7 7 iR, 1P DR SK; 2004-05-30 OG

TR BB M 55 10 % 4 =, 2011]
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F1v 3% C. canorus

[Kc] 1998-06-18/24 OG [Nk] 1998-06-21 SK; 1999-05-29 OG [Ti]
2001-05-16/18 OG; 2004-05-22, NV 79I 1 FHH R XN % CR;
2004-05-23, 1} CR; 2005-04-23, 1} CR; 2007-05-19, $#%& W, 13}
TG; 2008-04-20, £ 23 9 DH TG; 2008-05-03/04, TG

W RY C. saturatus

[Nk] 1998-04-15/23 OG; 1998-10-12 OG; 1999-05-28/29 OG; 2000-
05-04/05 SK; 2001-05-01 SK; 2003-04-25 SK; 2005-04-27 SK; 2006-
05-16 SK; 2007-04-22/25 SK; 2008-04-15, 7 7 i, 1 FIHi % SK;
2009-05-30 SK [Ti] 2004-04 IM; 2004-05-22, 2 FIHHE < CR; 2006-
05-07, £ N O, K ER 1] TG; 2008-05-03/06, K 15! TG;
2010-05-29/30 SK

KR MFX C. poliocephalus

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK; 2005-05-29/30 SK [Gj]
2007-07-30, 1 F] NK, OG; 2010-07-13 SK, MZ, TZ, TG [Nk] 1996-
07-20 OG; 1997-05-25 OG; 1998-05-22 OG; 1998-06-11/18 OG;
1998-07-14/18 OG; 1998-07-18 OG; 1998-08-06/16, % & & ¢ OG;
1999-05-28 OG; 1999-08-10 OG; 1999/2008 fH#4- 5 ~ 8 HIZ&H —[nl
P EfFo 29 RTCOFE TN D S SK; 2004-07-11, HIFI DA Z i
¥ OG; 2010-05-30/06-02 SK; 2010-07-14/17, F=ta% 2 P& ¢ SK [Ti)
1998-06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24 OG; 2001-07-
08/10 OG; 2004-05-14/15 SK; 2006-05-21 SK; 2006-06-13/14 SK;
2008-04-19, HEHEFM O R— b, REE TG; 2009-10-09/12,
EENDOAEMH, 13 TG; 2010-05-29/30 SK; 2010-07-14 SK [Sw]
1998-06-04/08 OG [Ak] 1998-05-31/06-04 OG; 2003-05-10/15 SK
[Kd] 1998-05-28/31 OG [Tk] 1997-05-16/18, 7Rt 1 3} UE

3/ INXY Otus scops

[Nk] 2000-10-25, 1 FIH#¥# OG; 2002-11-06 & 13, Wi HICZHhZFN 1
P OG [Ti] 2005-04, 4 AL TH IM; 2008-05-04, B|1|
MHERDH TG

VavFava/NAY 0. elegans

[Kc] 2005-05-29/30 SK [Nk] 1997-04-02/06 OG, TZ, KR; 1998-
04-01/30 OG; 1998-05-01/22 OG; 1998-06-11/18 OG; 1998-08-
06/07 OG; 1999-05-05 OG; 1999-05-28 OG; 1999-07-16, #f 1 IR,
1999-07-18 IZ /& OG; 1999/2008 f34FE 4 ~ 8 HIZ#&%H — I E17-
72T RTOMETiLERDDH % SK; 2000-06-30 OG; 2002-03, 3 HH¥®
0G; 2002-09-20, FidDH TK; 2003-01-08, B E R OG; 2005-03-19/23
TG; 2005-05-07, TZRICHEE 7 10 3] CR; 2010-04-20/25 SK; 2010-05-
01/02 TZ, UE; 2010-05-30/06-02 SK [Ti] 2004-05-22, 1 3] CR; 2006-
05-04, 7 @ & TG [Sw] 2005-04-23/24 SK [Ak] 1977-06-08, 1977-
06-28, & DR SN; 1998-05-31/06-04 OG; 2003-05-10/15 SK;
2004-09-16/22, D H TG

A3/ N O. lempiji
(Nk] 2005-03-19/23, 7D H TG [Ak] 2004-09-16/22, iEAEDI, 1
H TG

7 A INA Y Ninox scutulata

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-04-01/30 OG; 1998-05-
01/22 OG; 1998-06-11/18 OG; 1998-08-06/13 OG; 1998-10-25 OG;
1998-11-09 OG; 1998-12-01 OG; 1999-05-05 OG; 1999/2008 i 4F 4
~8HIKEH R EfTo eHEDIZ & A ETHERMNDH % SK; 2000-
07-22/23, %5 133 SK; 2002-07-18, fva , 415 2 3+ SK; 2003-01-08
0G; 2004-04-17 SK; 2004-04-17, it , 1 3} CR; 2005-03-19/23, =D
# TG; 2005-05-07, % MICHE E 7 4 3] CR; 2007-04-14/25 SK; 2007-
08-09 SK; 2010-04-20/25 SK; 2010-05-30/06-02 SK [Sw] 1998-06-
04/08 OG; 2004-06-26, 1 F] CR

3 X 71 Caprimulgus indicus
(Nk] 1998-09-04, & &%, 1 P4 & OG [Ti] 2001-05-10/18 OG;
2004-04 IM; 2004-05-22, i 1 3 CR; 2008-04-19, it < 1 3

v Iv 7 YN A Collocalia brevirostris

(Ti] 2008-04-21, WL DMKl F22 T 2w RYYIANA - £ TN
R EATIYNRALRE S TRAL TV EDZHTG . 7V ISAR
DENRMZED , BIIERVERET, L TEe b ety Emigx
DODINMCODBEVEMRTE D, eXTYTFIYNRNRAE LK. [
FHCE 95 1T PIEFIC XS UTOZDENHSMCHWEREIRE S H,
C.germani DA[REVEN D B & & Z 517z TZ, UE

NUF 7YV INRA Hirundapus caudacutus

[Nk] 1998-04-11 OG; 1998-05-06 & 17 OG; 2005-05-07, 1 3} CR;
2009-04-22, 2 SK; 2009-05-29, &2 SK [Ti] 2001-05-10/18 OG;
2005-05-02, NU KR — i, 139 TG; 2006-05-07, Bili, 1 3 TG;
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2008-04-19/20 TG; 2010-05-29/30 SK [Tk] 1997-05-16/18, 3 FILL
UE; 2005-05-04 OG

X7 WIS Apus affinis

[Nk] 1998-05-19 OG; 1998-08-31 OG; 2004-05-08, 5 3} D 1z [ 1
CR; 2009-05-29, & & SK; 2010-05-01/02, 1 3} TZ, UE [Ti] 1998-
06-08/11 OG; 2004-05-04/05 TG; 2004-05-22, 4 ] CR; 2005-05-
02/04 TG; 2007-09-25 MY; 2009-04-18 TG [Sw] 1998-06-04/08 OG
[Ak] 2004-05-08, 4 ] CR [Kd] 1998-05-28/31 OG; 1998-06-20, 1
) AN [Tk] 1997-05-16/18, 10 FILLE UE; 1998-05-23/28 OG; 2005-
05-04 OG

7RV INRK A. pacificus

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK [Gj] 2007-07-30, 10
3 NK, OG; 2010-07-13 SK, MZ, TZ, TG [Nk] 1996-07-20/23 OG;
1998-04-01/15 OG; 1998-05-01/20 OG; 1998-06-11/18 OG; 1998-07-
20 OG; 1998-08-06/07 OG; 1998-08-31 OG; 1999-05-28 OG; 2000-
06-30 OG; 2005-03-19/23 TG; 2005-04-23, 1 3} CR; 2005-05-07, #J
140 3} CR; 2009-05-29, # 2 SK; 2009-07-18/24 SK; 2010-04-13/14
TZ, UE; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-07-14/17
SK [Ti] 1998-06-08/11 OG; 2001-05-10/18 OG; 2004-04 IM; 2004-
05-22, #J 70 1 CR; 2008-04-19/20 TG; 2009-10-11, Bl F2¢, 13
TG [Sw] 1998-06-04/08 OG [Ak] 1998-05-31/06-04 OG; 2003-05-
10/15 SK; 2004-05-08, 10 3} CR; 2004-09-16/22 TG [Kd] 1996-03-
26 AN; 1998-05-28/31 OG [Tk] 1997-05-16/18, 30 3HLL | UE; 1998-
05-23/28 OG; 2005-05-04 OG

Y~ a v ¥ Halcyon pileata

[Nk] 2000-05-14/15, % 7 >i&, 13 SK; 2001-05-01/03, 7 7 i ,
23 SK; 2001-05-19, it ,1 3 SK; 2005-05-12, 77 ik, 13 SK;
2005-05-16/18 SK; 2007-04-18 SK; 2007-05-20, ¥V &, 1 3] SK [Ti]
2001-05-01, 1 JIHi¥ OG; 2004-05 IM; 2006-05-04, FEIZND/NHZER
iz, 13 TG

7 H>av ey H coromanda

[Kc] 1998-06-18/24 OG [Nk] 1996-07-20 OG; 1997-05-25 OG;
1998-05-01, #] &3 SK; 1998-05-08/21 OG; 1998-06-11/18 OG; 1998-
07-14/18 OG; 1998-08-06/16 OG; 1999-08-10 OG; 1999-09-18 OG;
1999/2008 #34E 5 ~ 8 HIC K H — L LT > 729 X T OFHE TRk
&% SK; 2000-06-30 OG; 2000-08-23 OG; 2000-09-20 OG; 2002-04-
29, 77 ViR, #iflH. c. bangsi 1 M SK; 2002-07-28, & , ¥
55 130 SK; 2004-07-06, #y@&, HfE H. c. bangsi f ¥l (550 ) SK;
2004-08-08, #7151 SK; 2010-05-01/02 TZ, UE; 2010-05-30/06-02
SK; 2010-07-14/17 SK [Ti] 1998-06-08/11 OG; 2001-05-10/18 OG;
2001-05-23/24 OG; 2001-07-08/10 OG; 2005-04 1IM; 2006-05-21 SK;
2009-10-12, &N O/NF2RHE, 1 TG; 2010-05-29/30 SK; 2010-
07-14 SK [Sw] 1998-06-04/08 OG; 2004-06-26, i ff H. c. bangsi 6
B, 25 1 FNEHEBHE CR [AK] 1998-05-31/06-04 OG; 2002-08-24
SK; 2003-05-10/15 SK; 2004-05-08, #iffi H. c. major 13} CR; 2005-
06-21/22 SK [Tk] 1997-05-16/18 UE; 1996-08-21 OG; 1998-05-
23/28 OG; 2005-05-04 OG; 2004-08-16/22, 7 @ # TG; 2005-08-07
SK; 2007-07-27, $3 B8 2 B2 5T 7 3 NK, OG; 2007-08-21/24, dfi
ffi H. c. bangsi TG; 2009-08-22, #7% A , #iffi H. c. bangsil ] TG

719 % X Alcedo atthis

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-04-11, 1 3} OG; 1998-08-
17/09-01 OG; 1998-10-12 OG; 1998-11-26/12-01 OG; 1999-03-16
0G; 1999-09-06 OG; 2000-09-02 & 24 OG; 2009-12-15/17, it , %)
P32 13 SK; 2010-04-14 TZ, UE; 2010-05-01/02 TZ, UE [Ti]
2007-09-25 MY; 2007-11-10, BLdlykitt, 1 TG; 2010-04-14 TZ,
UE [Ak] 2004-05-08, % 13 CR; 2004-09-16/22 TG [Tk] 2005-11-
02,13 CR

7w RV Eurystomus orientalis

[Nk] 2001-05-19, &, 1 SK; 2001-06-03, 1 3} SK; 2002-05-
28, 7 ik, 1) SK; 2003-05-26, 13 SK; 2005-05-07, 13} CR;
2005-05-16 SK [Ti] 2001-05-12/13 OG; 2004-05-22/23, 2 LI E CR;
2007-05-19, 84111, 13} TG; 2008-05-04, 1, 13 TG

Y HZ Upupa epops

[Nk] 1996-07-24 OG; 1997-04-02/06 OG, TZ, KR; 1998-12-25, fit& ,
1 P OG; 2001-03-09 OG; 2001-09-08 OG; 2002-03-06, 7 i,
13} SK; 2003-03-17/19, fitA&, 23k SK; 2003-08-15, mEDOEHE , 1
0OG; 2004-04-29, 77 7 ik, 1R SK; 2005-04-18, fit&, 13F SK;
2007-03-05 SK; 2007-04-17/18, ¥V & , 13 SK; 2009-05-24, &, 1
3F) SK [Ti] 2005-02 IM; 2005-03/04, 3 A% F-h 5 4 A EANCH 10 3
IM; 2005-05-04/05, 1 3} TG; 2007-03-31, 1] TG; 2007-04-21, 1 3} TG;
2008-04-19/20, #7834 , 1 3 TG; 2010-04-13 TZ, UE [Ak] 2004-09-
16/22, FHEHEEHIORE , 13 TG
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v X7 ¥ Calandrella cinerea
[Nk] 2002-04-27 OG [Ti] 2005-04 IM

v N Alauda arvensis

[Nk] 2007-05-03/04 TG [Ti] 2003-11-08, 1} CR; 2004-11-06, 4 3}
CR; 2005-03, #iffi 4. a. lonnbergi, EIEFHMDNY R—1+ , 1 ~3]
B9« % IM; 2005-11-04/07, 1 ] CR; 2005-11-09, 1 3} CR [Tk]
2005-11-03, #iffi A. a. lonnbergi 1 3} CR

> av FY YN Riparia riparia

[Nk] 1998-05-19, 6 FILLE OG; 1998-11-04/05 OG; 2000-04-20 OG;
2000-11-03 OG; 2005-05-07 TG; 2010-05-01/02 TZ, UE [Ti] 2001-
05-10/18 OG; 2004-11-06, 10 ] CR; 2005-10 IM; 2005-11-04, 2 3
CR; 2007-10-13 TG; 2009-04-18, #3& N D/ NH2ERALEE EZ% TG [Ak)
2004-05-08, 13 CR; 2004-09-16/22 TG [Tk] 1997-05-16/18, 5 FILL
| UE; 1998-05-23/28 OG; 2005-11-02, 6 3] CR

W INRA Hirundo rustica

(Kc] 1998-06-18/24 OG; 2007-10-13 TG; 2009-04-18, 4 #& 1 0 /)
g g R g %€ TG [Gj] 2007-07-30, 1 3] NK, OG [Nk] 1997-04-
02/06 OG, TZ, KR; 1997-05-25 OG; 1998-04-01/30 OG; 1998-05-
01/21 OG; 1998-06-11/18 OG; 1998-08-07/16 OG; 1998-09-12/16
0G; 1998-10-12/25 OG; 1998-11-04/05 OG; 1999-03-08/10, 100 FILL
F 0G; 1999-08-10 OG; 1999-10-25 OG; 2000-06-30 OG; 2000-08-
23 0G; 2002-09-19 TK; 2004-04-17, #J 1500 3 CR; 2005-05-07, #J
100 3] CR; 2009-10-09 TG; 2010-04-20/25 SK; 2010-05-01/02, 6 114
I TZ, UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK [Ti] 1998-06-
08/11 OG; 2001-05-10/18 OG; 2001-05-23/24 OG; 2003-11-08, 1 3
CR; 2004-03/04 IM; 2004-05-14/16 SK; 2004-11-06, 5 3] CR; 2004-
12 IM; 2005-02 IM; 2005-04-24, 4 ] CR; 2005-11-07, 1 3 CR; 2005-
11-08, 2 3 CR; 2005-11-10, 1 3] CR; 2007-03-31 TG; 2007-09-25
MY; 2009-08-23, # E22 | 9 3] TG; 2009-10-09/12 TG; 2010-04-13/14
TZ, UE; 2010-05-29/30 SK [Sw] 1998-06-04/08 OG [Ak] 1996-08-
02/05, 3 3 AN; 1998-05-31/06-04 OG; 2003-05-10/15 SK; 2004-05-
08, #7150 1 CR; 2004-09-16/22 TG [Kd] 1998-05-28/31 OG; 1998-
06-18/20, 3 3} AN; 2009-09-12/13 TG [Tk] 1997-05-16/18 UE; 1996-
08-20 OG; 1998-05-23/28 OG; 2004-08-16/22 TG; 2005-05-03/04
0G; 2005-08-07 SK; 2005-11-02, 2 3] CR; 2007-08-21/24 TG; 2009-
08-22/23, #J&30 TG [Yk] 2007-07-28, 4 1 NK, OG

Y aYF a7 YINK H. tahitica

[Kc] 1998-06-18/24 OG [Nk] 1997-04-02/06 OG, TZ, KR; 1997-05-
25, 2 3] OG; 1998-04-03/30 SK, OG; 1998-05-03/22, HAMIHIC AT H
BENOREHITHI 7 R OG; 1998-07-14 OG; 1998-09-12 OG; 1998-11-
05 OG; 1999-01-23 OG; 1999-02-06, 2 ] OG; 1999-05-30, %15 OG;
2004-05-01, mRDHERE , 1 3 TG

a7 1V INA H. daurica

[Nk] 1996-07-22 OG; 1998-04-11/15, 4 ] LA £ OG; 1998-05-03/19,
2 3 L E OG; 1998-06-11/18 OG; 1998-11-04 OG; 2003-05-05 OG;
2005-05-07, 1 FJ CR; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE [Ti]
2003-11-08, 7 °F] CR; 2004-04/05 IM; 2005-11-04, 18 ] CR; 2008-04-
19 5 2008-05-04 TG; 2009-04-18, LN D/N2ERARE EZE TG [Sw]
1998-06-04/08 OG [Tk] 1997-05-16/18, 3 Fliiit% UE; 1998-05-23/28
0G; 2005-05-03 OG; 2005-11-02, 14 F] CR

A 7Y INA Delichon urbica

[Nk] 1999-03-08 OG; 2007-05-03 TG; 2004-04-17, 4 ] CR; 2005-
05-07, #7 50 ¥ CR; 2009-05-05 #I{#%J&34 TG; 2010-04-20/25 SK [Til
2001-05-10/18 OG; 2004-03-20, 4 °}] CR; 2004-04 IM; 2004-11-06, 5
3] CR; 2005-04-24, 4 ] CR; 2005-11-07/10, 1 ~ 2 ] CR; 2007-10-
13/14 TG; 2008-04-19/20 TG; 2009-04-18, 74N D/INR2ERHRE |22
TG [Ak] 2004-05-08, 1 ] CR [Tk] 1997-05-16/18, 1 ] UE; 1998-
05-23/28 OG

Y AF A F LA Motacilla flava

[Nk] 1998-04-03/08, 2 ¥ OG; 1999-09-01/06 OG; 2000-09-05/25
0OG; 2001-09-08 OG; 2002-09-19/25, #ifEAHH , #ifE M. £ macronyx
TK; 2005-05-07, Hiffi M. f. taivana & 1, Tl M. f. simillima ) 20
B, #ifE M. £ macronyx & 1} CR; 2010-04-20/25, #iffi M. f. taivana,
i fE M. £ simillima SK; 2010-05-01/02, i % M. f. taivana, W & M.
S simillima, Hiff M. f. macronyx 7% &% TZ, UE [Ti] 2001-05-10/18
OG; 2004-04-27, i f& M. . macronyx IM; 2005-05 IM; 2005-11-12,
Wi ff M. f. simillima 1] CR; 2007-10-13/14, #ifd M. f. taivana 2 3}
TG; 2009-04-18/19, i < A0 > TGS, difE M. £, simillima, HifE M.
f. macronyx % 13 TG; 2009-10-09/12, NV R— b FOFER , 4
J5 130 TG: 2010-04-13/14, Wifd M. f. simillima, H5E M. f. macronyx
TZ, UE [Ak] 2004-05-08, #iff M. f. taivana 1 ] CR; 2004-09-16/22,

WA URRMZE, #ifE M [ taivana TG [Kd] 2009-09-12/13 TG
[Tk] 1997-05-16/18, Hiffi M. f. taivana, #iff M. f. simillima, HifE M.
f- macronyx % & & UE; 2005-05-03/04 OG; 2005-11-03, i f& M. f.
macronyx 2 3] CR

FHYIEF LA M. citreola
[Nk] 2000-04-19, ¥ &%, 1 P Hi¥ OG; 2000-05-03, ¥V &, 13}
SK [Ti] 2008-04-19, #iitkir < O/KH, ¢ 133 TG

FYF VLA M. cinerea

[Kc] 1998-06-18/24 OG; 2004-05-09, i ET7 = U —IciRHK, 13
CR; 2004-05-09/10 SK; 2005-04-23, 1 ) CR [Nk] 1996-07-22 OG;
1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-12-15 SK; 1998-
04-01/29 OG; 1998-05-02/18 OG; 1998-06-11/18 OG; 1998-07-18
& 28 OG; 1998-08-06/16 OG; 1998-08-07 OG; 1998-09-12/16 OG;
1998-10-12/25 OG; 1998-11-04/05 OG; 1998-11-26/12-01 OG; 1999-
01-25/29 OG; 1999-03-08 OG; 1999-04-04 OG; 1999-05-05 OG;
2000-04-18 SK; 2002-08-4 OG; 2002-09-19, fii/& &34 TK; 2003-12-
01/03 OG; 2004-01-14/18 OG; 2004-04-17, 2 3F] CR; 2005-05-07, 7 3
CR; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE;
2010-12-21/22 SK [Ti] 2001-05-16 OG; 2003-11-08, 12 3] CR; 2004-
03-20, 3 2} CR; 2004-04 IM; 2004-05-14/16 SK; 2004-11-07, 3 *}J
CR; 2004-12 IM; 2005-11-04/08, 3 ~ 5} CR; 2007-03-31 TG; 2007-
09-25 MY; 2007-11-10/11 TG; 2009-08-22, # , B FA TG; 2009-10-
09/12 TG; 2010-04-13/14 TZ, UE [Sw] 2004-01-31, 6 ] CR [Ak]
1977-03/1978-12 DA T 6 ~ 7 H L MEHHELERH O SN; 2002-08-
25 SK; 2004-05-08, 4 3] CR; 2004-09-16/22 TG [Kd] 1996-03-26/28,
1 ] AN; 2009-09-12/13 TG [Tk] 1997-05-16/18 UE; 1996-08-20
0G; 2005-05-03/04 OG; 2004-08-16/22 TG; 2005-08-07 SK; 2005-11-
02, 6 3} CR; 2007-08-21/24 TG; 2009-08-22 TG [Yk] 2007-07-28, 1
3 NK, OG

INTEF LA M. alba

[Nk] 1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-12-16 SK;
1998-04-01/29, i f M. a. lugens 7 & ¥ OG; 1998-10-21/25 OG;
1998-11-04/09 OG; 1998-11-26/12-01 OG; 1999-01-23/29 OG; 1999-
03-08 OG; 1999-10-25 OG; 2000-04-18/20, Hi fE M. a. ocularis, Hi
ffi M. a. leucopsis % 7 T OG; 2000-09-29 OG; 2001-03-09, i ff M.
a. leucopsis OG; 2002-04-15, ¥ X, #fifE M. a. personata 1 F it
i (Photo 3) SK; 2002-09-19, fiy& 4 TK; 2003-12-01/03 OG; 2004-
04-18, diffi M. a. lugens 13} CR; 2004-11-07, (2B & OO L,
2 3} CR; 2010-04-20/25 SK; 2010-05-01/02, #fi ff M. a. lugens, Hfi fii
M. a. ocularis % %3 TZ, UE; 2010-12-22, Hiffi M. a. lugens 1] SK
[Ti] 2003-11-08, #iffi M. a. lugens %9 50 3] CR; 2004-03-20, #fiff M.
a. lugens 3 ¥, Wi M. a. leucopsis 2 F1 CR; 2004-04/05 #fifE M. a.
lugens, #iff M. a. ocularis, T M. a. leucopsis IM; 2004-04-23, ifi
M. a. ocularis 1 3], Hiff M. a. leucopsis 2 ), dif M. a. ocularis 1
31 CR; 2004-12 IM; 2005-01/03 IM; 2005-11-04/10, #iff M. a. lugens
4 ~ 30} CR; 2007-03-31, #fi ff M. a. leucopsis 7z & & TG ; 2007-
11-10/11 TG; 2007-09-25 MY; 2008-05-03, %13 h o2&, difd
M. a. ocularis 13 TG ; 2007-05-04, #iffi M. a. lugens TG; 2009-10-
09/12, #ifEi M. a. lugens D & TG; 2010-04-13/14, #iff M. a. lugens,
#fiffi M. a. ocularis, #iff M. a. leucopsis TZ, UE [Sw] 2004-01-31, dfi
ffi M. a. lugens 5 F] CR; 2005-11-04, ¥ &, #iffi M. a. lugens 1} CR
[Ak] 1976-03/1978-01 OMHEIT 9 ~% 4 HidHFEkH D SN; 1978-
05 SN; 2004-05-08, Hiiffi M. a. ocularis 4 >F] CR; 2004-09-16/22, dfiff
M. a. lugens, Wil M. a. leucopsis TG; 2005-11-04, iff |, #ifE M. a.
leucopsis 2 *F1 CR [Kd] 2005-11-02, #iff M. a. lugens 15 3] CR

Photo 3. /N7 3 LA OHfiifdi Motacilla alba personata DR
AEkIE D 1 FIDATH B
This is the only record of Motacilla alba personata in
the Tokara Islands.
(2002-04-15, Nk, SK)
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trutF LA M grandis
(Ti] 2007-09-25 MY

< IV XN\ Anthus novaeseelandiae

[Nk] 2005-05-08, 6 3] CR [Ti] 2003-11-08, 1 3} CR; 2004-04 IM;
2004-11-07, 1 3} CR; 2005-05-03, HF D% TG; 2005-11-05/12, 1 3]
LLE CR; 2008-04-19, #i#5% TG; 2008-05-04 = D& TG; 2010-04-13/14
TZ, UE; 2009-10-10, fi#k3r < OR#HH , 133 TG [Ak] 2004-05-08, 2
] CR [Tk] 2005-05-04 OG; 2005-11-02/03, 1 ~ 3 3}] CR

I—a v VXA A. trivialis

(Nk] 2005-05-07, &2 B B i O Bidth & SkSefd (50, 3 SHIFREIC i
BBV AA EEUT 2D L REEOTEIROETTTELT,
BRI TEELSHBHEED D - 7z . BBRHIEH L , B LA
D EINIZ > 2 D LTz CR

© Y XA A. hodgsoni

[Nk] 1998-04-03/26 OG; 1998-11-04/09 OG; 1998-11-26/12-01 OG;
1999-01-26 OG; 1999-11-06 OG; 2000-04-12/20 SK, OG; 2000-10-
31/11-06 OG; 2003-12-01/03 OG; 2005-05-07, 2 ] CR; 2009-12-
15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-12-21/22,
5 ML E SK [Ti] 2001-05-10/18 OG; 2003-11-08, #7950 3}, #fHic b
227 2 AR DIE & B Nz CR; 2004-03-21, 3 33 CR; 2004-04
IM; 2004-11-07, 4 3} CR; 2004-12 IM; 2005-02 IM; 2005-04-23, 3 3}
CR; 2005-11-05/12, 5 ~ 16 J] CR; 2007-03-31 TG, 1 3] ; 2007-11-10
TG; 2010-04-13/14 TZ, UE [Ak] 1976/1977 ORI T 10 ~ 12 Hic &
i ARcEkdH O SN; 2004-05-08, 3 3F] CR [Tk] 1997-05-16/18, 1 ] UE;
2005-05-03 OG; 2005-11-02, 2 ] CR

LT RN A cervinus

[Nk] 1998-04-16, 2 1L | OG; 2000-04-20 OG; 2010-04-20/25 SK;
2010-05-01/02, 6 3 LA F TZ, UE [Ti] 2003-11-08, 1 3} CR; 2004-04
IM; 2004-11-06, 2 F] CR; 2005-04-23, 1 3F] CR; 2005-11-05/08, 3 ~
73 CR; 2008-04-19, #fitkir < D4l , 3 3 TG; 2010-04-13/14 TZ, UE;
2009-10-10/11, FiZ s , B—mI%PEA 13 TG [Tk] 2005-11-
02/03,1 ~ 2P CR

Z &3 A. spinoletta

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-04-02/15 OG; 1998-11-26
0G; 1999-01-25/02-05 OG; 1999-03-08 OG; 2000-04-20 OG; 2004-
04-17, 1 3 CR; 2010-04-20/25 SK [Ti] 2004-03-20, 1 3 CR; 2004-
05-14/16 SK; 2004-11-07, 3 3] CR; 2005-11-04/08, 1 ~ 3 | CR;
2008-04-19, 1 3} TG [Tk] 2005-11-02, 2 3] CR

7Y IY a7 A Coracina melaschistos
[Nk] 1998-10-04, ¥ ZD/NH2EkE | 1] OG

B> a v A Pericrocotus divaricatus

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK [Nk] 1996-07-20 OG;
1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-05-25 OG; 1997-
12-15 SK; 1998-04-01/30 OG; 1998-05-01/22 OG; 1998-06-11/18
0G; 1998-07-14/18 OG; 1998-08-06/16 OG; 1998-09-15/16 OG;
1998-10-12 OG; 1998-10-24/25 OG; 1998-11-09 OG; 1998-11-26/12-
01 OG; 1999-01-26/27 OG; 1999-03-08 & 16 OG; 1999-05-05 & 28
0G; 1999-10-25 OG; 1999/2008 f34F 4 ~ 8 HIC& H — R B> 72
AEDIFEA L TRHEND S SK; 2000-06-30 OG; 2000-08-23 OG;
2001-06-02, % EICHEH SK; 2002-03-03 SK; 2002-09-19/25, HifEA
1 TK; 2003-07-06 SK; 2003-12-01/03 OG; 2004-01-14/18 OG; 2004-
04-17, Wiffi P. d. tegimae 5 CR; 2004-07-18/28 SK; 2005-05-07, dfi
T P d. divaricatus 4 ¥, #iff P. d. tegimae 15 ] CR; 2008-07-02 SK;
2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-
05-30/06-02 SK; 2010-07-14/17 SK [Ti] 1999-05-02 TZ; 2001-05-
10/18 OG; 2001-05-23/24 OG; 2004-11-06, H#i f& P. d. tegimae 8 3]
CR; 2005-04-23, #iffi P. d. tegimae 17}, #iffi P. d. divaricatus 8 3]
CR; 2005-04-30, HifE P. d. divaricatus DH* TG; 2005-05-07, difE P. d.
divaricatus & 1 P , S EfER CR; 2007-04-01, #iffi P. d. tegimae
13 TG; 2007-09-25 MY; 2008-04-19/20, #ifE P. d. divaricatus @
TG; 2008-09-23, BLDO /KD H Y 2 <)V TZ; 2009-04-18, HifE P,
d. tegimae, Wiff P. d. divaricatus TG; 2009-10-10, $E#& F2¢, 13, &
S Hifl P d tegmiae & N3 TG; 2010-04-13/14 TZ, UE [Sw]
2004-06-26/27 12 1% 1 H & Bl & 119" CR [Ak] 2003-05-10/15 SK;
2004-05-08/09, diffi P. d. tegimae 1 1, #iffi P. d. divaricatus 6 3} CR;
2004-09-16/22 iffi P. d. tegimae DF TG; 2005-06-21/22 SK

v 3 RV Hypsipetes amaurotis

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK; 2005-05-29/30 SK;
2009-05-22 SK [Gj] 2007-07-30, 1 3} NK, OG; 2010-07-13 SK, MZ,
TZ, TG [Nk] 1996-07-20/21 OG; 1997-02-23 OG; 1997-04-02/06
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OG, TZ, KR; 1997-05-25 OG; 1997-12-15 SK; 1998-04-01/30 OG;
1998-05-01/22 OG; 1998-06-11/18 OG; 1998-07-14/18 OG; 1998-08-
06/16 OG; 1998-09-12/16 OG; 1998-10-12/25, 1998-10-12 I (& 500
SHLLEDO#EN OG; 1998-11-04/09 OG; 1998-11-26/12-01 OG; 1999-
01-25/29 OG; 1999-03-08/16 OG; 1999-08-10 OG; 1999-09-18 OG;
1999/2008 fE4F 4 ~ 8 HIZ & H—m L EAT - 729 N T DA TRlidd
&% SK; 1999-04-21, 77 ik, W OHRE 25 PILLE SK; 2000-06, Bz
LHEDHE OG; 2002-06-26, 7 7 IR, # LR SK; 2002-07-18,
s, W15 13 SK; 2002-09-19/22 TK; 2003-06-13, %55 SK; 2003-
12-01/03 OG; 2004-01-14/18 OG; 2004-04-17, #] 70 3} CR; 2004-05-
12, %15 13 SK; 2004-07-11, SOk 1 FiH OG; 2005-05-07,
#130 DA CR; 2008-08-3, %)% SK; 2009-05-23, %55 SK; 2009-
12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-05-
30/06-02, 15T SK; 2010-07-14/17, H15ET SK; 2010-12-21/22,
HEFIE TR S0 OB, MiAD I 71 M TH 30 TR N 2 Bl%E SK;
WEIARIAZE DN Z DM L7c LHE S N B 8L (5 T ) DB SK [Ti)
1998-06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24 OG; 2001-07-
08/10 OG; 2003-11-08, #J 50 } CR; 2004-03/04 IM; 2004-05-14/16
SK; 2004-05-22, #lS & % BAL B 82 815¢ CR; 2004-11-06, #7 60 7
CR; 2004-12 IM; 2005-04-23, 12 DA CR; 2005-11-04/12, 10 ~ 30
T, o TEREHEME NS REOMAEDRIENE L CR; 2006-06-13/14
SK; 2007-03-31 TG; 2007-10-13/14 TG; 2007-11-10/11 TG; 2007-09-
25 MY; 2009-04-11/12, ¥ 3 FY DK EZ&#Endt | TZ, UE; 2009-10-
09/12 TG; 2010-04-13/14 TZ, UE; 2010-05-29/30 SK; 2010-07-14 SK
[Sw] 1998-06-04/08 OG; 2004-06-13/14 SK; 2004-06-26, #l & & »
% Y37 B i 2 Bl%¢ CR; 2005-04-23/24 SK [Ak] 1976-04-24, BUE P
DRENIL E SN; 1976-10-18, #(E P F SN; 1977-03/1978-01 113 H
A8k O SN; 1998-05-31/06-04 OG; 2002-08-24 SK; 2003-05-10/14
SK; 2004-05-08, #J 75 3F CR; 2004-09-16/22 TG; 2005-06-21/22 SK;
2007-07-29, 2 3} NK, OG; 2009-09-12, 7D TG [Tk] 2005-11-02,
1 1 CR; 1997-05-16/18, 5 LA UE; 2005-08-07 SK

FdE X Lanius tigrinus
[Ti] 2010-04-26, #i%iDH ST

E X L. bucephalus

[Kc] 1998-06-18/24 OG [Nk] 1996-07-23 OG; 1997-02-23 OG;
1997-04-02/06 OG, TZ, KR; 1997-05-25 OG; 1998-04-01/30 OG;
1998-05-01/21 OG; 1998-06-11/18 OG; 1998-07-14 OG; 1998-08-13
OG; 1998-09-16 OG; 1998-10-12/25 OG; 1998-11-04/09 OG; 1998-
11-26/12-01 OG; 1999-01-25 OG; 1999-03-08 OG; 2000-05-31, %3}
DR 3 P OG; 1999/2008 fE4F 4 ~ 8 HIiZ & H—RI Ef7 > 72
MEDIFZ L AL TRERAH S SK; 2001-06-14, FHE, %513 SK;
2002-09-19/20 TK; 2003-12-01/03 OG; 2004-01-14/18 OG; 2004-
04-17, 3 3} CR; 2004-06, H37 5§D flifE OG; 2005-05-07, 4 7 CR;
2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-
05-30/06-02 SK; 2010-07-14/17, #1553 SK; 2010-12-21/22 SK [Ti)
1998-06-08/11 OG; 2001-05-10/18 OG; 2001-07-08/10 OG; 2003-
11-08, 45 A4 2 3 : 2004-03-20, " 4 3} CR; 2004-04 IM; 2004-05-
14/16 SK; 2004-05-22, & 2 3[H 7 U + U —Fif{78) CR; 2004-12 IM;
2005-01 IM; 2005-11-04, 1 3} CR; 2009-10-09, % 1 3 TG; 2010-04-
13/14 TZ, UE [Sw] 2004-01-31, 3 3 CR [Ak] 1976-03/1978-01 o
Wi 6 ~8 Az T HdEkd D SN; 1978-08-29 SN; 2010-09-
23/29 SN

7 H1EX L. cristatus

[Nk] 2000-04-18 SK; 2005-05-07, & 10 3] CR; 2010-05-01, i ff L.
c. lucionensis TZ, UE [Ti] 2004-04 IM; 2004-11-06, 4% {& /4 1 :
2005-11-08/11, *4 % o 1 ] CR; 2004-12 IM; 2007-09-25 MY; 2009-
04-19, BIEHMDO NV R— b, #iffi L. c. lucionensis 1 ¥ TG; 2009-
10-12, #ehir < OB, il L. c. lucionensis 55— [[14FMEA 1 3]
TG; 2010-04-13 #fi ff L. c. lucionensis TZ, UE [Ak] 2004-09-16/22,
EER PRI SRR T, il L. . cristatus &£ BONSEK 1P
TG

Z 7Y IEX L. schach
[Ti] 2004-09, 1 Rz IM; 2004-11-06, B 3 ¥ CR

v L > x 7 Bombycilla japonica
[NKk] 2001-12-24, 1 3} OG [Ti] 2009-04-11/12, #£ % W, 2 3 TZ;
2010-04-13 TZ, UE

VY YA Troglodytes troglodytes
[Nk] 1998-11-26/12-01 OG; 1999-01-25 OG; 1999-03-09 & 16 OG;
2003-12-01/03 OG [Ti] 2005-11-09/12, 2 3] CR

ax RV Erithacus akahige
(Nk] 1997-11, @i, o 1 PO EREGETHER OG; 1998-04-10, 1
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0G; 1998-05-14 OG; 1999-04-09, 1 L% OG; 2009-04-10, 7 7 i ,
1 P AL SK [Ti] 1999-05-03 TZ; 2004-03 IM; 2006-05-04, 4N
DINHFEERRETIER , TG

7 he’s E. komadori

(Kc] 1998-06-18/24 OG; 2004-05-09/10 [ oD 14 P4 ¥4 & K 1 J& 54 ¢ 4
# SK; 2005-05-29/30 SK [Gj] 2007-07-30, & 29" H NK, OG; 2010-
07-13, HEDSITENOHMN « Va2 U F a2 F 7R TEE , TEERETH
MEHDHE SK, MZ, TZ, TG [Nk] 1996-07-20/21 OG; 1997-04-02/06
0G, TZ, KR; 1997-05-25 OG; 1998-04-01/30 OG; 1998-05-01/22 OG;
1998-06-11/18 OG; 1998-07-14/20 OG; 1998-08-06/16 OG; 1998-09-
15/16 OG; 1998-10-12 OG; 1999-03-27 SK; 1999-04-04 OG; 1999-05-
05/30 OG; 1999-08-10 OG; 1999-09-18 OG; 1999/2008 54 4 ~ 8 H
KB H B 7> e IR TOME TEIlE RS T 3 aliwh H % SK;
2000-03-18, & 1 I SK; 2000-08-23 OG; 2000-09-16/30 OG; 2002-
03-06, 2 3] SK; 2002-09-19/22 TK; 2004-04-17, EsOFEETE 29" D
%9 200 3 CR; 2005-05-07, 4:7% - £IE R ORI - #1FE - iz LT
E 290 AR 160 P 2R CR; 2009-03-07 SK; 2010-04-20/25 SK;
2010-05-01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-07-14/17, % &
& & SK [Ti] 1998-06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24
0G; 2001-07-08/10 OG; 2004-04 IM; 2004-05-14/16, ¥(l1, ¥ugErho
Bz iR, % - IRIERM & 2 0 I 4 SK; 2004-05-22, #4920 3P
CR; 2005-04-23, & 29" 0 {44 30 3] CR; 2006-06-13/14, Bl , $1 5
13 SK; 2007-03-31 TG; 2007-09-25 MY; 2009-10-11/12, &%/
EREOKHAAEL , DM TG 2010-04-13/14 TZ, UE; 2010-05-29/30
SK; 2010-07-14 SK [Sw] 1998-06-04/08 OG; 2004-06-13/14 {4
FHDOFHRMICZ W, EE L OMIERFL - V 2T F oI F I RICE AR
SK; 2004-06-26, & %30 EAK 60 3, 17 B8R 2 [H#%¢ CR; 2005-
04-23/24 SK [Ak] 1998-05-31/06-04 OG; 2002-08-24 SK; 2003-05-
10/15 iRRA SHTAT T T ORI & MR OB TR IR0, 2003-
O5-11 IcfiE S Nz L HEM T N B IR Z BT O € 1 U M CHERR SK;
2004-05-08, & % 9" v {# &%) 20 3] CR; 2004-09-16/22 TG; 2005-06-
21/22 SK [Tk] 1997-05-16/18, #5207 1 3 UE [Km] 2007-07-27,
B DOE 29D NK, OG [Yk] 2007-07-28, #HEDE 24 b NK, OG

X A Luscinia sibilans
(Ti] 2008-04-20, H% & H a2 I SEy&ILEBO#EH THREY , 2 FI@%e -
##% TG, TZ, UE

/ d= L. calliope

[Nk] 1998-11-09 & 26 OG; 2002-11-02 OG; 2004-04-17, 1 3} CR;
2005-05-07, 1 3} CR; 2005-05-13, 7 if, 1 % SK; 2007-04-
16, 77 7 >k, 1 334l 1% SK [Ti] 2003-11-08, 3 3} CR; 2004-04 IM;
2004-05-23, 29 D 13 CR; 2004-11-06, 8 | CR; 2005-04-23, 2
3} CR; 2005-11-04/12, 1 ~ 13 3} CR; 2010-04-13 TZ, UE [Tk] 2005-
11-02, 6 3} CR

FHTax RV L. svecica
[Ti] 2010-04-14, ¥k < DBIHOED L, EPNOHEHEED o 13
TZ, UE

a)vY L. cyane

(Kc] 2004-05-09/10 SK [Nk] 1998-04-23, 'S 1 3 OG; 2000-05-
04, 77 IR, 1M4% SK; 2001-05-02/05, /7 7 ik, 6 FIHi# SK;
2001-08-31, 1 H##i% OG; 2002-08-28, 1 Fffif OG; 2004-04-28, 7
TR, 1P SK; 2004-05-11, 777 T, 134 SK; 2006-04-
23/25, 7 ik, 7 P SK; 2007-04-19, 77 Uk, 1 P SK;
2008-04-20/21, 7 7 W, 5 4l SK; 2010-04-20/25 SK; 2010-05-
01 TZ, UE [Ti] 2004-05 IM; 2005-04-23, 2 3] CR; 2005-11-10, " 1
T CR; 2007-05-20, Bil1, ' E—FIE T TG; 2008-04-19/20 TG; 2008-
05-03/04 TG; 2010-04-13/14 TZ, UE

VU ¥ & F Tarsiger cyanurus

[Nk] 1998-04-25, 1 3} OG; 2004-11-06, 5 3} CR; 1997-12-15 SK;
2000-03-05 SK; 2000-03-18 SK; 2004-01-14/18 OG; 2005-03-09 SK;
2005-04-23, 11 3} CR; 2005-11-07, 5 3} CR; 2006-04-19/25, /5 7 /I,
4 4% SK; 2008-04-15/20, 7 7 ik, 5 FIHi%# SK; 2009-12-15/17
SK; 2010-12-21/22 SK [Ti] 2001-05-16 OG; 2004-04/05 IM; 2004-12
IM; 2007-03-31, % %4 72 TG; 2008-05-04, HFHE, ¢ #1471
P TG; 2010-04-13/14 TZ, UE [Kd] 1996-03-27/28, & 13} AN

71y 3w RF Phoenicurus ochruros
[Ti] 2010-04-26, @D I , FEMIAH ST

¥ a v EXZF Ph. auroreus

[Nk] 1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-12-15 SK;
1998-04-01/06 OG; 1998-10-21/25 OG; 1998-11-04/09 OG; 1998-
11-26/12-01 OG; 1999-01-25 OG; 1999-03-08 OG; 1999-05-05 OG;

1999-10-25 OG; 2000-10-22 OG; 2003-11-09, 1 ] CR; 2003-12-01/03
0OG; 2004-01-14/18 OG; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-
05-30/06-02 SK; 2010-12-21/22 SK [Ti] 2003-11-08, 7 3} CR; 2004-
03-20, 3 >} CR; 2004-04 IM; 2004-11-06, 12 3} CR; 2004-12 IM;
2005-02 IM; 2005-11-04/12, 5 ~ 12 3} CR; 2007-03-31/04-01 TG;
2007-10-13/14 TG; 2007-11-10/11 TG; 2008-04-19, ¢ 1} TG; 2009-
04-18/19 TG; 2009-10-10/12 TG; 2010-04-13 TZ, UE [Sw] 2004-01-
31,4 3 CR [Tk] 2005-11-02, 53 CR

/¥ 2 F Saxicola torquata

[Nk] 1998-04-10/20, & 23H ¢ 1 FEH OG; 1998-10-25 OG; 1998-
11-09 OG; 2000-04-12 & 20 OG; 2006-04-18, 77 7 > Wi, 1 3 SK;
2009-04-15/23 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE [Til
2001-05-16/18 OG; 2008-04-19/20 TG; 2004-04 IM; 2004-11-06, 1
3 CR; 2005-11-04/08, 1 ~ 4 3 CR; 2008-05-05, #itlA/KH , o 13
TG; 2009-04-19 TG; 2010-04-13/14 TZ, UE [Kd] 2009-09-12, # 3K
< O¥YE , o 13 TG [Tk] 2005-11-02, 18 3} CR

7N v X3 Oenanthe pleschanka
[Ti] 2004-04-12, B DO A TEEREZ L , sHHAH IM

At 3 RV Monticola solitarius

[Kc] 1998-06-18/24 OG; 2005-05-29/30 SK; 2008-05-07 TG; 2009-
08-23, # TG; 2009-09-12, # TG; 2009-10-12, # TG [Gj] 2007-07-
30, 1] NK, OG; 2010-07-13 SK, MZ, TZ, TG [Nk] 1996-07-20 OG;
1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-12-15 SK; 1998-
04-01/30 OG; 1998-05-01/21 OG; 1998-06-11/18 OG; 1998-07-14/18
OG; 1998-08-06/14 OG; 1998-09-12 OG; 1998-10-12/25 OG; 1998-
11-04/09 OG; 1998-11-26/12-01 OG; 1999-01-25/29 OG; 1999/2008
HE4~8 HICEH B LT REDIF L AL TilikhH % SK;
2001-06-23, 77 7 >k, %5 1P SK; 2002-07-02, 415 1 34
¥ SK; 2002-09-19, & TK; 2003-12-01/03 OG; 2004-01-14/18
0G; 2004-04-17, 1 ] CR; 2005-05-07, #,1 D A \» CR; 2009-07-
18/24, 41 & 2 ) SK; 2009-08-22, #t TG; 2009-09-12, # TG; 2009-
10-09 TG; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ,
UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK; 2010-12-21/22 SK [Ti]
1998-06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24 OG; 2001-07-
08/10 OG; 2003-11-09, 7 *}J CR; 2004-01-31, 1 3}] CR; 2004-03/04 IM;
2004-05-14/16 SK; 2004-05-22, 3 D AW AV E B CR; 2004-11-06, 10
3 CR; 2004-12 IM; 2005-01/02 IM; 2005-04-23, 2 ] CR; 2006-06-
13/14 SK; 2007-03-31 TG; 2007-09-25 MY; 2007-11-11 TG; 2009-10-
09/12 TG; 2010-04-13/14 TZ, UE; 2010-05-29/30 SK; 2010-07-14 SK
[Sw] 1998-06-04/08 OG; 2004-06-13/14 SK; 2006-06-26, 337 H #f
EONiz 3 DM CR; 2009-08-22, # TG; 2009-09-12, # TG [Ak]
1998-05-31/06-04 OG; 2002-08-24 SK; 2003-05-10/15 SK; 2004-09-
16/22 TG; 2005-06-21/22 SK [Kd] 1998-05-28/31 OG; 1998-06-
19/20, 3 3} AN; 2007-07-26, /&, 1 NK, OG; 2009-09-12/13 TG;
2010-07-17/18 SK [Tk] 1996-08-20 OG; 1998-05-23/28 OG; 2005-
05-03 OG; 2004-08-16/22 TG; 2005-08-07 SK; 2005-11-02, 18 ] CR;
2007-07-28 NK, OG; 2007-08-21/24 TG; 2009-08-22/23 TG [Km]
2007-07-27, 1 3} NK, OG [Yk] 2007-07-28, 1 3}] NK, OG

b XAV I M gularis
[Nk] 2007-10-17, mROMIHDOREA , 13 UE

kS5 2 Zoothera dauma

[Nk] 1997-02-23 OG; 1999-01-29 OG; 1999-05-03, 7 7 ¥ &, 1
3P 4l % SK; 2001-06-01 SK; 2001-07-20, filt & SK; 2002-06-13 SK;
2002-07-17, fit & SK; 2005-03-19/23 TG; 2006-04-25, 7 7 >k, 1
T # SK; 2007-04-17, 7 7 W&, 1 3 SK; 2007-05-04 TG;
2008-04-18/19, 7 7R, 2 Bl , 2 BOfERAKB LI TE 29D
S NTHiFE Z. d. aurea T, BERBICHGY 20 Z. d. major DW]
REMED & B BIEFHIZ 2 < % b o 7z SK; 2009-05-23/29 SK; 2010-04-
20/25 SK; 2010-05-01/02 TZ, UE [Ti] 2004-04 IM; 2004-05-05, %
AN, 1) TG; 2004-12 IM; 2005-04-23, 1 3] CR; 2005-11-09, 1 ] CR;
2008-05-03 TG; 2010-04-13/14 TZ, UE [Sw] 2004-01-31, 1 *}] CR
[Tk] 2005-11-02, 1 3] CR

~ 220 Turdus sibiricus

[Nk] 2004-04-27, =7 >, 13 SK; 2009-05-06, & 1 ] TG; 2009-
05-06, 77>k, 1 FIEE#R SK [Ti] 2001-05-10/18 OG; 2006-05-
05/07, %11, & 13 TG; 2007-04-22, £ 29 H TG; 2008-05-03/07, &
Z9 DDA TG; 2009-10-12, Bili, & 1 TG

157 73NT T, hortulorum

[Nk] 2009-04-28, 7 7 > , 1 HEEHRE SK; 2010-04-23 Ri4FEEEN
D 1 P SK; 2010-05-01/02 TZ, UE [Ti] 2004-05-05, %N, 1
3 TG; 2005-04-23, wifFEAFEND T 2 ) CR; 2005-05 IM; 2006-05-04
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TG; 2008-05-06, H7& N O/NHERAEE , 1°F] TG; 2009-04-11/12 TZ,
UE; 2009-04-18/19 TG; 2010-04-13/14, #i< 0%, & 1 3] TZ, UE

a7 3 T cardis

[Nk] 1999-04-18, 77 7R, 1 P SK; 2002-11-11, 1 P OG;
2004-04-25, 4 7 I, 1 P4#% SK; 2005-05-08, " 1 CR; 2006-
04-19/25, 7r 7 &, 5 PH##E SK; 2007-04-16/19, 77 7 ik, 3 P
SK; 2007-05-03 TG; 2008-04-17/18, % 7 i, 5 i SK; 2010-
04-20/25 SK; 2010-05-01/02 TZ, UE [Ti] 2004-04/05 IM; 2005-04-
23, 6 F] CR; 2005-05-01/02, ¥ 1lj, ¢ TG; 2005-11-08/09, 2 ~ 4 3}
CR; 2008-04-19/20 TG; 2008-05-03/07 TG; 2009-04-18/19 TG; 2010-
04-13/14 TZ, UE

a2 R T merula
[Nk] 1999-04-18, 7 7 Iff, 1 3 SK [Ti)] 2009-04-11/12 TZ, UE [Ak]
2010-04-28 AR

7" 717NF T. chrysolaus

[(Nk] 1998-04-01/23 OG; 1998-11-09 OG; 1998-11-26/12-01 OG;
1999-05-03 SK; 2000-04-12 & 20 OG; 2003-04-13, 7 7 i@, 13
¥ SK; 2003-12-01/03 OG; 2005-05-08, 1 3] CR; 2006-04-23, 77
VIR, 5 P SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE; 2010-
12-21/22, 1 ] SK [Ti] 2001-05-10/18 OG; 2003-11-08, 1 3 CR;
2004-03-20, 1 3 CR; 2004-04 IM; 2004-11-06, 1 3 CR; 2004-12 IM;
2005-04-23, 12 F] CR; 2009-10-11, B(l;, ¢ 1 TG; 2010-04-13/14
TZ, UE [Ak] 2004-05-08, 53 CR

77713y A T. celaenops

(Kc] 2004-05-09/10, 4 < #1%¢ T € 9" SK; 2005-05-29/30 SK [Gj]
2007-07-30, 7 NK, OG; 2010-07-13, BRIEERFR « ) 2 F 27 F 7 Hf
T¥i@ SK, MZ, TZ, TG [Nk] 1996-07-20/25 OG; 1997-04-02/06 OG,
TZ, KR; 1997-05-25 OG; 1997-12-15 SK; 1998-04-01/30 OG; 1998-
05-01/22 OG; 1998-06-11/18 OG; 1998-07-14/18 OG; 1998-08-06/16
0G; 1998-10-24 OG; 1999-01-26 OG; 1999-03-27 SK; 1999-05-28
0G; 1999-08-10 OG; 1999/2008 f54E 4 ~ 8 HIC % H—EILL L{7o 729
NTCOFETHED D B , BEOBEEGM LT, FEMEDOHERIGHT
122> SK; 2000-08-23 OG; 2004-07-11, 41F Oz ## OG; 2001-
06-14, %E 13 SK; 2001-11/2002-01 % H 1 HLL O OG; 2002-
03-04 SK; 2002-05-28, 7 7 W, HPANHE2 P SK; 2002-06-13, 7 7
VIR, W1E 1P SK; 2002-07-18, W, %15 13 SK; 2002-11, 2 JIHH
¥ OG; 2003-01, 3 Pl # OG; 2003-06-12, %15 SK; 2003-11, 53
¥ OG; 2004-04-17, 8 3] CR; 2004-06-24, %15 13 SK; 2005-03-
19/23 TG; 2005-05-07/08, #:% « &5 O R HE - #E - @iz &
TEH 15 D& 2§ v k%2 fEEE CR; 2008-08-02/03, %5 SK; 2009-
05-29, FARMEL , LI (3 59) SK; 2009-12-15/17 SK; 2010-04-
20/25 SK; 2010-05-01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-07-
14/17 SK [Ti] 1998-06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24
0G; 2001-07-08/10 OG; 2004-03/04 IM; 2004-05-14/16 SK; 2006-
06-13/14 SK; 2010-04-13 TZ, UE; 2010-05-29/30 SK; 2010-07-14 SK
(Sw] 1998-06-04/08 OG; 2004-01-31, 1 3] CR; 2004-06-13/14 H7% &
DY) 2T F 2T F IRTEZU, 1 NER O BT £ 558 SK;
2004-06-26/27, T FATI OO T OEHIC 27 AFTTE AT O &M
W7z CR; 2005-04-23/24 SK [Ak] 1977-06-04/06 ¥ % 9" D D% SN;
1998-05-31/06-04 OG; 2003-05-10/15 HEBH DY 27 F 27 F 7 #k
3 AFTCH , %< 137\ SK; 2005-06-21/22 SK; 2007-07-29, 2 ] NK,
OG [Yk] 2007-07-28, 2, 5 BN BEHZOE R 1 HZ EE NK,
oG

NI T pallidus

[Nk] 1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-12-15/16
SK; 1998-04-01/16 OG; 1998-11-04/09 OG; 1998-11-26/12-01 OG;
1999-01-25/29 OG; 1999-03-08 OG; 1999-05-05 OG; 2000-04-20 OG;
2000-11-07 OG; 2003-12-01/03 OG; 2004-01-14/18 OG; 2004-04-17,
4 3] CR; 2005-05-07, 1 3} CR; 2007-05-03/04, 7 D F TG; 2009-05-
02/04 TG; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ,
UE; 2010-12-21/22 SK [Ti] 2003-11-08, 5 3} CR; 2004-03-20, 7 3
CR; 2004-04 IM; 2004-11-06, #J 50 3 CR; 2004-12 IM; 2005-01/02
IM; 2005-04-23, #J 60 3} CR; 2005-11-05/07, 5 ~ 7 3} CR; 2007-03-
31 TG; 2007-11-10/11 TG; 2010-04-13/14 TZ, UE [Sw] 2004-01-31,
#4160 ~ 70 3} CR; 2005-04-23/24 SK [Ak]) 1976-03/1978-01 ® A [if]
T 11 ~%3 HicldmHR D O SN; 2004-05-08, 1 CR [Tk] 2005-
05-04 OG; 2005-11-02, 2 ] CR

R IF v A T obscurus

[Nk] 1998-04-10, % 1 FiEH OG; 2000-04-12 OG; 2009-05-02, 77
IFOANY K— MBI, 13 TG; 2010-04-20/25 SK; 2010-05-01/02 TZ,
UE [Ti] 2004-04 IM; 2004-05-22, FiEAE NOfE{A 1 ] CR; 2004-10,
1 PR IM; 2005-11-05/09, 13 CR; 2009-04-18, #itkir< | miEAEE
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N 13 TG; 2010-04-13/14 TZ, UE [Ak] 2004-05-08, 1 CR

J K70y 73 T ruficollis
[Ti] 2004-03-20/21, #iffi T. r. ruficollis DFH—MIZH{E A 1 3 CR

Y 57 2 T. naumanni

[Nk] 1997-03-27 SK; 1997-04-02/06 OG, TZ, KR; 1998-04-01/25,
1998-04-11 I X 8 fE T n. naumanni 1 7% & & OG; 1998-11-26/12-
01 OG; 1999-01-25/29 OG; 1999-03-08 OG; 1999-11-11 OG; 2000-
04-20 OG; 2001-12-23, #iifEi T n. naumanni 2 ¥} OG; 2002-10-31 OG;
2007-05-05, 7 7 > OEEOB LI, #ifE T n. naumani L #ifE T n.
eunomus O 1 TG; 2010-04-20/25 #iFE T, n. eunomus 5 P, E
SK; 2010-05-01/02 TZ, UE; 2010-12-21/22 SK [Ti] 2004-03-20, #if#
T. n. naumanni 1 3], 2004-04 _EA] & THATE IM; 2004-04 IM; 2004-11-
06, i f 7. n. eunomus 3 ) CR; 2004-12 IM; 2005-01/02 IM; 2005-
11-08/10, #iff T. n. eunomus 1 ~ 6 ¥, #iffi T. n. naumanni A8 1
3] CR; 2007-03-31 TG; 2010-04-13/14 TZ, UE [Sw] 2004-01-31, #f
i T. n. eunomus 4 *F) CR [Ak] 1976-03/1978-01 DM T 11 ~¥ 5 A
FCTHHRERD D , 1976 i 10 HICHIEE SN

Y 7Y X Urosphena squameiceps

[Nk] 1997-02-24 OG; 1998-11-04/09 OG; 1998-11-26/12-01 OG;
1999-01-25/27 OG; 1999-03-08/16 OG; 1999-04-04 OG; 1999-10-25
0G; 1999-03-25 SK; 1999-04-19 SK; 2000-05-03, 7 7 >/Ig, 1 4
¥ SK; 2002-03-03 SK; 2003-12-01/03 OG; 2004-01-14/18 OG; 2005-
05-07, i, T 2370 13 CR; 2006-02-24 SK; 2008-03-05 SK; 2008-
04-17/22 /- 76, 11 ¥ SK; 2010-05-01/02 TZ, UE [Ti] 2003-
11-09, 2 3} CR; 2004-03-20, 1 3} CR; 2004-11-06, 1 >F] CR; 2005-04-
23, 8 3}J CR; 2005-11-04/12, 2 ~ 3 3 CR; 2007-10-13/14 TG; 2008-
05-03/07 TG; 2009-10-11/12, %% TG; 2010-04-13/14 TZ, UE [Tk]
2005-11-02, 1 }] CR

' 4 X Cettia diphone

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK; 2005-05-29/30 SK;
2009-05-22 SK [Gj] 2010-07-13 SK, MZ, TZ, TG [Nk] 1996-07-
20 OG; 1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-05-25
0G; 1997-12-15 SK; 1998-04-01/30 OG; 1998-05-01/22 OG; 1998-
06-11/18 OG; 1998-07-14/18 OG; 1998-08-06/16 OG; 1998-09-12/16
0G; 1998-10-12/25 OG; 1998-11-04/09 OG; 1998-11-26/12-01 OG;
1999-01-25 OG; 1999-08-10 OG; 1999-09-18 OG; 1999/2008 #F 4 4
~8 HIZHEH R EfTo 723 RTOME Tid#kndH % SK; 2000-08-
23 OG; 2000-11-06, #iff C. d. canturians ¥ 123 #ifE C. d. borealis
1 7% Hi % OG; 2000-11-18, #iffi C. d. canturians £ 1= 3 HifE C. d.
borealis 1 PIfii¥ OG; 2001-11-12, #iff C. d. borealis 1 i ¥ OG;
2002-07-18, @R, %5 2 3 SK; 2002-09-22, 7 d & TK; 2003-12-
01/03 OG; 2004-01-14/18 OG; 2004-04-17, 75 1 0 ) A3 U §5 gk
O THBRIBRAEOTEIZATOORENEE > b A TFEDOHE
RN K K RSN 2 PEMEMZ R OMEE (LUF, IR v A o8I
%) 17 3L E CR; 2004-06-24, %15 SK; 2004-07-11, 1O {A 1 35
% OG; 2005-05-07, F A F8HA%L L R 5N% CR; 2005-06-01, %)
5 SK; 2007-05-22, fHifE, B H#%OH SK; 2008-05-29, %15 SK;
2008-06-05, % & SK; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-
05-01/02, 1 TZ, UE; 2010-05-30/06-02, £ 3%, $ &5 1 P 5
SK; 2010-07-14/17 SK; 2010-12-21/22 SK [Ti] 1998-06-08/11 OG;
2001-05-10/18 OG; 2001-05-23/24 OG; 2001-07-08/10 OG; 2003-11-
08, #iffi C. d. cantans \CHHIIRIERE L X 29 0 ZFEOMMAK 531,
k71 58] 40 3 CR; 2004-03-20, k58I 290 #{A%) 20 ] CR;
2004-04 IM; 2004-05-14/16 SK; 2004-05-22, b+ H1 7 BU{E{A & 337 B 8

R S NTe VA A (HifE Cettia

diphone borealis DR T 201K )

Cettia diphone photographed during spring mi%ration
eri0(li, with morphological characteristics of C. d.
oreals.

(2010-04-13, Ti, TZ)
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CR; 2004-11-06, Hiff C. d. cantans 5 , S5 TEE L itk & JERED
B9 28 C. d borealis L[FEIEENDMEMA 2, 5% 133 CR;
2004-12 IM; 2005-01/02 IM; 2005-04-23, F A SH DT 23D 7§
50 3 CR; 2005-11-05, b 41 BUE K 40 3] CR; 2006-06-13/14 SK;
2007-03-31/04-01 TG; 2007-09-25 MY; 2007-11-10/11, & @ & TG;
2009-04-12, #iiffi C. d. borealis 1], SEHEICRIHIKIBED A Y 2=
VO RTHIEE, Hiffi C. d. cantans XD & h7E 0 KEL KR ENSBD
ELTRAE . FCHIIAS TEL,, BEASTEY . EmAAEVHE
K7z 8152 TZ, UE; 2009-10-09/12 TG; 2010-04-13/14, HE&ILEHB O
W CADHR DT HEN R R DM C. d. borealis 2 P& TR, 5 BEEIRH
KO Z O A 1 2% (Photo 4), A M ISV EA 1
PO A TZ, UE; 2010-05-29/30 SK; 2010-07-14 SK [Sw] 1998-
06-04/08, H17 B HEDFHE OG; 2004-01-31, HifE C. d. cantans 5,
FASRIT L ERRFRERZEET 2T D CR; 2004-06-13/14 SK; 2005-
04-23/24 SK [Ak] 1998-05-31/06-04 OG; 2002-08-24 SK; 2003-05-
10/15 SK; 2004-05-08, kA FHIX %9 0 {H{K#) 25 2} CR; 2004-09-
16/22 TG; 2005-06-21/22 SK [Tk] 2005-08-07 SK; 2005-11-02, ~ 7
Z%11 % CR

IV =2V Locustella fasciolata
[Ti] 2001-05-23/24 OG [Kd] 1998-05-28/31 OG [Tk] 1998-05-
23/28 OG

2R T =Y L. certhiola
[Nk] 2000-10-27, 1 P OG

XY= a7 L. ochotensis

(Nk] 1998-09-15, ¥ X D/hhaEgEo I V5, 1 Pi% 0G; 1998-
10-01/02, 3 X O/NE s I VR, i I Z hZh 1 4% OG [Til
2003-11-08, 1 3 CR; 2007-05-19, &N O/ 22EEKH |, 123 TG

RF*F /X2 =aY L lanceolata
[Nk] 1999-11-05, 1 JI4#%# OG [Ti] 2005-04-12/13, 1 F] CR

a3 F Y Acrocephalus bistrigiceps
[Nk] 2001-05-19 SK; 2009-05-30, 4 &, 1 SK [Ti] 2003-11-
08, 1 3} CR; 2005-04-23, 2 3] CR; 2005-11-04/05, 1 ~ 2 ] CR

FA 3T FV A arundinaceus

[Nk] 1997-05-25 OG; 1998-05-10/19 OG; 1999-05-05 & 28 OG;
2000-09-24 OG; 2000-11-06 OG; 2001-05-19, fit &, 1 3 SK; 2005-
05-07, 2 3} CR; 2009-05-29/30, ¥V &, 1] SK; 2010-04-20/25 SK;
2010-05-01/02, 1 ] TZ, UE [Ti] 1998-06-08/11 OG; 2004-11-06, 1
3 CR; 2005-04-23, 2 3} CR; 2005-10 IM; 2005-11-05/08, 1 *} CR;
2007-05-19, £ 23 b DFH TG; 2007-09-25 MY; 2008-04-20, £ 23D
D TG; 2008-05-06/07, Hi& N D/INPZRFLEEH I TG; 2010-04-14
TZ, UE [Sw] 1998-06-04/08 OG [Ak] 1998-05-31/06-04 OG; 2004-
05-08, 4 ] CR [Kd] 1998-05-28/31 OG

LY J1 Phylloscopus fuscatus

(Nk] 1999-03-07/04-08, [Fl—1{k 1 F7% HH DR & &% OG
[(Ti] 2003-11-08, 1 }] CR; 2005-04 IM; 2005-04-23, 290D Sz &
& 3 % CR; 2005-11-08/10, 1 ~ 3 ] CR; 2008-04-19 TG; 2008-05-06,
FDH TG; 2008-09-24, WDk TZ; 2010-10-09/10, fitkrEo 4
&L WEOW , 3L TZ [Tk] 2005-11-02, 3 ] CR

FIALT T A Ph. inornatus

(NKk] 1997-12-12, 1 FOFiEk% G H TR OG; 1998-04-01/15, 2 LA
- 0G; 2003-12-01/03 OG; 2004-01-14/18 OG; 2005-03-19/23, D
TG; 2005-05-08, FRDERER TG; 2010-05-01/02, 2 FILL L TZ, UE
[Ti] 2001-05-10/18 OG; 2001-05-23/24 OG; 2003-11-08, 23 | CR;
2004-03-20, 1 3 CR; 2004-04 IM; 2004-05-04/05 TG; 2004-05-22, 1
¥ CR; 2005-05-03, D TG; 2005-11-05/10, 4 ~ 6 ] CR; 2006-05-
04/07 TG; 2007-03-31/04-01, 7 ® H& TG; 2007-05-19/20 TG; 2007-
10-14, 1 1 TG; 2008-04-19/20, 1 3 TG; 2008-05-03/07 TG; 2009-04-
18/19, #h #£ 4%, 1 3 TG; 2009-10-09/12 TG; 2010-04-13/14 TZ, UE
(Sw] 2004-01-31, #IE#HA , 10 37 CR [Ak] 2004-05-08, 2T H
8 1% & &5 12 P CR [Kd] 2009-09-13, # & o F TG [Tk] 2005-
11-02, 1 3 CR

7157 b7 A Ph. proregulus

(Ti] 2005-11-10/12, HHEOH Y 2 =)L, 1 BB - #&F, KOIFHR
MREWE LT 2 RS EBWVERDIH T, ROl ay
P A bZEL, KNEORF I HEaHRDE L KL, Ph. (proregulus)
yunnanensis ¥ 13¥7% > Tz CR; 2007-03-31/04-01, $EIZ N D/
ke, 13 TG

ARV N> A Ph. borealis

[Nk] 1997-05-25 OG [Ti] 2003-11-08, dfi f& Ph. b. xanthodryas 4
3 CR; 2004-04 IM; 2004-05-22, dfi f& Ph. b. xanthodryas 2 3} CR;
2005-11-02/10, #fi f& Ph. b. xanthodryas 4 ~ 6 ] CR; 2007-09-25
MY; 2007-10-13/14 TG; 2009-10-09/10 TG; 2010-05-29/30 SK [Sw]
1998-06-04/08 OG [Ak] 1998-05-31/06-04 OG [Kd] 1998-05-28/31
0G; 2009-09-12/13 TG [Tk] 1998-05-23/28 OG; 2005-11-02, #fi f#
Ph. b. xanthodryas 1 }] CR

IVLY A/ TR — LYY A FBE Ph. borealoides | tenellipes
complex

[Nk] 2001-05-03, ¥V &, Ph. borealoides ® X %3 » SK; 2001-06-
04, Ph. borealoides ® & 23" D SK; 2003-06-01, Ph. borealoides D &
Z 9 0 SK; 2004-04-25, % 7 Vi, Ph. borealoides ® X 23 » SK;
2005-04-27, Ph. borealoides ® X %23 b SK; 2006-04-22, 7 7 I,
Ph. borealoides DX %23 Y SK; 2007-04-19, Ph. borealoides DE %3
b SK; 2007-05-04, Ph. borealoides D& 23 D TG; 2008-04-20/21, 7
T VIR, Ph. borealoides DE 230 , 3r< T 3 Ui SK; 2009-05-02,
Ph. borealoides DE 23 TG [Ti] 2001-05-13, Ph. borealoides OG;
2003-11-09, #i#t T Ph. tenellipes D R[REMEMEED N 2 K 1 3, FEH
AHH CR; 2004-04/05 IM; 2005-04-23, SHTED 5 SEHMA—kRIC K T A
ok £8 71 D {f 4 7 ] CR; 2005-05-04, Ph. borealoides ® & 724D TG;
2005-11-09, #i#tC Ph. tenellipes DAIREMEN GED N (1A 3 172 B,
55 1 Pz, tOBER & k2O SEMoa > M5 X M
T, SEENRETH o 72, BELLT B Ph. borealoides & DHEFRIziA
MEESNDEZTDIRMERTETVARY CR; 2007-04-21, &N, 135
TG; 2008-04-19/20 TG; 2008-05-03/05 TG; 2010-04-13, Ph. tenellipes
DuREENEEDNZ A 2, 55 1 Fehsg , HilEA ) — T a0y
KO, FIERHC R A TV HIFRYNE 6 B TZEA/NE W TZ, UE

Y B A LYY A Ph. coronatus

[Kc] 2004-05-09/10 SK [Nk] 2000-04-12 SK; 2000-05-04 SK; 2010-
05-01/02, 2 3} Lk TZ, UE [Ti] 2004-04/05 IM; 2005-04-23, 16 3}
CR; 2005-05-01 TG; 2008-05-03/06 TG; 2010-04-13 TZ, UE [Ak]
2004-05-09, 5} CR

AAYRLY YA Ph. ijimae

[Kc] 1998-06-18/24 OG; 2004-05-09/10, i « fiiE & 0% £ THH
D E %29 b SK; 2005-05-29/30 SK [Nk] 1996-07-20 OG; 1997-04-
02/06 OG, TZ, KR; 1997-05-25 OG; 1997-12-16 SK; 1998-04-01/30
OG; 1998-05-01/22 OG; 1998-06-11/18 OG; 1998-07-14/18 OG;
1998-08-06/13 OG; 1999-04-04 OG; 1999-05-05 OG; 1999-08-10 OG;
1999/2008 54 4 ~ 8 HICEH — ML 17> 72§ N TOFE TilRh d
D, r7axYME ETEE SK; 2000-06-30 OG; 2001-06-1, %15 SK;
2001-06-15, &2 , %155 2 3 SK; 2002-03-04 SK; 2004-05-17/18, &Fd
PR TEZT O TK 135 P CR; 2005-03-19/23 TG; 2005-05-07, &
S B R TR 30 SFo R Z vz CR; 2010-04-20/25 SK; 2010-05-
01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK [Ti] 2004-
04 IM; 2005-04-23, 1 ], T 29 > TV CR; 2008-09-24, B LD
ftr7kith TZ; 2009-04-18, #htA%, 135 ; 2010-04-13 TZ, UE; 2010-05-
29/30 SK [Sw] 2004-06-13/14 fil & N T MDD E 29D SK;
2004-06-26, fFERE , 230D 5 5% CR [Ak] 1976-06 SN; 1977-
05 SN; 1977-06-04/06 & Z 3 © @ % & SN; 1998-05-31/06-04 OG;
2003-05-10/15 BEORMFE THHDOE 29D SK

F U A 2 X F Regulus regulus
[Ti] 2003-11-08, 2 3} CR; 2004-03-20, T 23 9 & 1} CR; 2005-05
IM; 2005-11-07/10, 6 3] CR

2w 71 Cisticola juncidis

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK; 2005-05-29/30 SK
[Nk] 1996-07-20 OG; 1997-04-02/06 OG, TZ, KR; 1997-05-25 OG;
1998-04-01/30 OG; 1998-05-01/22 OG; 1998-06-11/18 OG; 1998-07-
14 OG; 1998-08-06/13 OG; 1998-10-12/25 OG; 1998-11-04/09 OG;
1998-11-26/12-01 OG; 1999-01-25 OG; 1999-03-08 OG; 1999-05-
05 & 28 OG; 1999-08-10 OG; 1999/2008 f54F 4 ~ 8 HIZ £ H —[alLL
T REDIZEAETREND D |, WD L THE SK; 2002-
09-19 TK; 2004-04-17, 3 3} CR; 2005-03-19/23 TG; 2005-05-07, &
Z 3 0k 6 3 CR; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-
01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK [Ti] 1998-
06-08/11 OG; 2001-05-10/18 OG; 2001-05-23/24 OG; 2001-07-08/10
0G; 2003-11-08, 4 3 CR; 2004-05-04/05 TG; 2004-05-22, & 2§ D
' 5 CR; 2004-11-06, 15 3} CR; 2005-04-23, & 29 0 & 4 3] CR;
2005-04-30/05-04 TG; 2005-05 IM; 2005-11-12, 1 3} CR; 2006-05-
04/05 TG; 2006-06-13/14 SK; 2007-04-21/22 TG; 2007-05-19/20, 7
DH TG; 2007-09-25 MY; 2007-10-13 TG; 2008-04-19/20 TG; 2008-
05-04 TG; 2009-04-18/19 TG; 2009-10-09/12 TG; 2010-04-13/14 TZ,
UE; 2010-05-29/30 SK; 2010-07-14 SK [Sw] 1998-06-04/08 OG;
2004-06-13/14 SK; 2005-04-23/24 SK [Ak] 1998-05-31/06-04 OG;
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2003-05-10/15 SK; 2004-09-16/22 TG; 2007-07-29, 23] NK, OG [Tk]
2005-11-02, 1 3} CR

¥ 2 YuF X F Ficedula zanthopygia
[Ti] 2004-05 IM

FE X2+ F narcissina
[Kc] 1998-06-18/24 OG; 2004-05-09/10 BiEALAE D 2 A CHifdE F
n. owstoni DE %23 D SK; 2005-05-29/30 #ifE F n. owstoni DE 29
D SK [Gj] 2010-07-13, #iffi £ n. owstoni DE 23 0 , LH SK, MZ,
TG [Nk] 1996-07-20 OG; 1998-04-23/24 OG; 1998-05-02/22 OG;
1998-06-11/18 OG; 1998-07-14/31, 1998-07-31 (Z (X Hiff F. n. owstoni
DEFIOEA 1 T OG; 1998-08-06/07 OG; 1998-11-09 OG; 1999-
05-05 & 28 OG; 1999-07-07&30, " FH—[al EPIEMA 1 P & S 2 3
R, 2 1 PNCIZRENESH H OG; 1999-08-10 OG; 2000-06-30 OG;
1999/2008 4845 ~ 6 HICEH — I Ef7o e fiEDIZ & A L THliff
F n. owstoni DEZTOEENH 2, 2T 0 OEHNBLTIRE
) SK; 1999-04-20 SK; 2003-07-06 SK; 2004-07-29 #iffi F. n. owstoni
DX 29 D SK; 2005-05-07, Hifd £ n. owstoni 72 TE3 CR; 2005-
07-02/06 SK; 2006-04-16/21, 7r 7 i, #fiff F. n. narcissina 14 Il
¥ SK; 2006-04-22, #iffi F n. owstoni DE 23 D SK; 2007-04-19/25,
r 7 v, #ifE F n. narcissina 5 P % SK; 2010-04-25, #fifE F n.
narcissina 1 3 #§ 7 SK; 2010-05-01/02 TZ, UE; 2010-05-30/06-02,
HiFE F. n. owstoni 1 P, 5PILLEE 297D SK; 2010-07-14/17, #
T FE n. owstoni ¥ 23 » SK [Ti] 2003-11-08, #iff F. n. narcissina
4 ] CR; 2004-04 IM; 2004-11-06, #i FE F n. narcissina 2 ] CR;
2005-04-23, #fiffi F. n. narcissina 12 3] CR; 2005-11-05/12, #fiff F. n.
narcissina 1 ~ 2 3] CR; 2009-10-09/10, % ¥ N TG; 2010-04-13/14,
Hif# F n. narcissina 3 X CHifE F n. owstoni ( F2E DO AL RV
5? 1 P& EE ) TZ, UE [Sw] 2004-06-26/27, H#iff F n. owstoni
T ET CR; 2005-04-23/24, #iffi F. n. owstoni £ 23 D SK [Ak]
2003-05-10/15 #ifd F. n. owstoni DX 23 0 L4 SK; 2004-05-08, 2
F] CR; 2005-06-21/22 SK [Tk] 2005-05-05 OG

LF<F F mugimaki

[Nk] 2008-04-20 SK [Ti] 2005-05, 10 L EO#EHN IM; 2008-05-03,
VN O/ N 2RHRE , 13 TG [Sw] 2005-04-23/24 SK [Ak] 2004-
05-09, #iFEEEN DS 1 H CR

AT RE F parva

[Ti] 2005-04-23, HfE F p. parva L RESNZREEENDOS 1 %
i IM, CR; 2005-05 IM; 2007-03-31/04-01, $¥& N O/ 2EIARE |
01430 13 TG; 2008-04-19, Byly, &—E4F 13 TG; 2010-04-
13/14 TZ, UE [Kd] 1996-03-28, ¢ %1 7 1} AN

# AV Cyanoptila cyanomelana
[Nk] 2000-05-02, % 7 > I&, 1B SK; 2000-04-12, 7 7 i,
' 1P SK; 2001-05-01, i % SK; 2003-04-13, 7 7 >, 1} SK;
2007-04-20, 77U, 3 P, 5 b 1 REEFRAROG T NIV B
7V =i EK%@%T&EH (2003) IcRib E N7z HifE C. c. cumatilis
DR E —H L T AR EHEME N5 (Photo 5), ZNLIS OFHIE(H
RIZHifE C. c. cyanomelana SK; 2008-04-21, 77 i, 2 Bl SK;
2010-05-01/02 TZ, UE [Ti] 2004-04 IM; 2005-04-23, oZ 3%, 956
1 P D E A& CR; 2005-11-05/10, S EA 1 ~ 23, SRS 130
CR; 2009-10-09, &N, o 7% 1 3 TG; 2010-04- 13/14 TZ, UE [Ak]
2004-09-16/22 TG

B A XF Muscicapa sibirica
[Nk] 1999-05-28 OG; 2009-05-24 SK [Ti] 2004-04/05 IM; 2004-

Photo 5. '—I—'Z%Tﬁﬁé‘éfhtﬂ‘ﬂ‘}b‘} BHHIMRETIIIV E
) — i O T A {IﬁVC fi A Cyanopttla cyanomelana
cumatilis & HEJZ
This bird with cobalt greenish upper part plumage is
thought to refer to Cyanoptila cyanomelana cumatilis.
(a, b: 2007-04-20, Nk, SK)
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05-22, 8 3 CR; 2004-11-07, 2 I CR; 2005-11-05/10, 1 ~ 2 | CR;
2007-05-20, #iitk | 13 2007-10-14, £ 1, 13 TG; 2007-09-25 MY;
2010-05-29/30 SK [Kd] 2009-09-13, B0t DHE TG

IV RF M. griseisticta

[Nk] 1998-09-12/17 OG; 1998-10-12 OG; 1999-09-18 OG; 2000-09-
20/25 OG; 2000-11-06 OG; 2001-09-16 OG; 2002-09-19, fin & & 34
TK; 2009-05-24 SK [Ti] 2004-05 IM; 2004-05-22, 5} CR; 2005-05-
03 TG; 2007-05-19, %N, 1 3 TG; 2007-09-25 MY; 2007-10-13/14
TG; 2008-05-06, &N D/NARALE , 13 TG; 2009-10-09/12 TG
[Ak] 2004-05-08, 1 3] CR; 2004-09-16/22 TG [Kd] 2009-09-12/13
TG [Tk] 1997-05-16/18, 1 3} UE

IV A ZF M. dauurica

[Nk] 1998-05-14, 1 ] OG; 2008-04-21, 7= 7 > i&, 1 3 i ¥ SK;
2009-05-24 SK; 2010-05-01/02 TZ, UE [Ti] 2001-05-10/18 OG;
2004-04/05 IM; 2004-05-22, 7 3} CR; 2005-04-23, 4 3] CR; 2005-04-
30 TG; 2007-09-25 MY; 2007-10-13/14 TG; 2008-04-19/20 TG; 2009-
04-18 TG; 2009-10-09/12 TG; 2010-04-13/14 TZ, UE; 2010-05-29/30
SK [Sw] 1998-06-04/08 OG [Kd] 2004-05-08, 1 3] CR [Tk] 1997-
05-16/18, 5 LA L UE

IV XF M. ferruginea

[Ti] 2008-05-05, B (L, §—[EE 3 1 P TG; 2010-04-13 TZ, UE
V>3 F a7y Terpsiphone atrocaudata

[Kc] 1998-06-18/24 OG; 2004-05-09/10, 5 A il ETE 29 b SK
[Gj] 2010-07-13, ##k LB T 2 % MZ, TG [Nk] 1996-07-20 OG;
1997-05-25 OG; 1998-04-24/29 OG; 1998-05-03/22 OG; 1998-06-
11/18 OG; 1998-07-14/18 OG; 1998-08-06/16 OG; 1999-09-18 OG;
1999/2008 1345 ~ 8 HIC&H —mILL 14T 5 72§ X T DA Tic&H
% SK; 2001-05-23, 4155 4 3] SK; 2001-06-2, %515 2 33 SK; 2002-
04-29 SK; 2002-07-01, 77 7 /I, 415 1 FH SK; 2004-04-26 SK;
2005-05-07, T2 H I 5P E 1 DML CR; 2008-05-29, %15 SK;
2010-04-20/25 SK; 2010-05-30/06-02 SK; 2010-07-14/17, % & &
s SK [Ti] 1998-06-04/08 OG; 2001-05-10/18 OG; 2001-05-23/24
0OG; 2004-05-23, 3 ] CR; 2005-04-23, <" 1 ¥ CR; 2006-06-13/14
SK; 2008-04-19, T 29 H D TG; 2009-10-12, Bl , $15 1} TG;
2010-05-29/30 SK; 2010-07-14 SK [Sw] 1998-06-04/08 OG; 2004-
06-13/14 SK; 2004-06-26, Hilgx 6 P& 8 1 A/ CR [Ak] 1998-05-
31/06-04 OG; 2002-08-24 SK; 2003-05-10/15 SK; 2004-05-08, & 1 3]
CR; 2004-09-16/22 TG; 2005-06-21/22 SK [Kd] 1998-05-28/31 OG;
2009-09-13, #£9%%, & 13 TG [Tk] 1997-05-16/18, 3 FLL L, Tz ¢
D UE; 1998-05-23/28 OG; 2004-08-16/22, A @D # TG; 2005-05-04
0G; 2007-08-21, FDH TG

W) AHT Remiz pendulinus
[Ti] 2003-11-08, 6 3}, 5 % 2 PiE E X RSk CR; 2005-11-07, 13
CR

Y= 4Z Parus varius

[Kc] 1998-06-18/24 OG; 2004-05-09/10, i &5 5 JE 3 THiERE SK
2005-05-29/30 SK [Gj] 2010-07-13, #HAMk LT % MZ, TG [Nk]
1996-07-20/23 OG; 1997-04-02/06 OG, TZ, KR; 1997-05-25 OG;
1997-12-15 SK; 1998-04-01/30 OG; 1998-05-01/22 OG; 1998-06-
11/18 OG; 1998-07-14/18 OG; 1998-08-06/16 OG; 1998-09-12/16
0G; 1998-10-12/25 OG; 1998-11-04/09 OG; 1998-11-26/12-01 OG;
1999-01-25/29 OG; 1999-03-09/16 OG; 1999-05-05 & 28 OG; 1999-
09-18 OG; 1999-10-25 OG; 1999/2008 fF4FE 4 ~ 8 A& H —H L |
FoleTNTORETHERDPDH D ,3 ~7 HICHBTEHE, T2V
SK; 2000-06-30 OG; 2002-09-20 TK; 2003-12-01/03 OG; 2004-01-
14/18 OG; 2004-04-17, 12 DH\, 53 B2 DAV EHP L EbNS
fif 72 38 178 CR; 2005-05-07, £\ CR; 2007-05-21, 415, 2008-08-
3, ¥ SK; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ,
UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK; 2010-12-21/22 SK [Ti]
2004-11-07, 1 3 CR; 2006-05-20, 1 3 & SK [Sw] 1998-06-04/08
OG; 2004-06-13/14 SK; 2005-04-23/24 SK; 2005-05-08, ffl{& T HA7
L#EE &5 DDOFEERE CR [Ak] 1998-05-31/06-04 OG; 2003-05-
10/15 PERUIRNE T8 SK; 2004-05-08, 2 DWW, 95 1 DHBNIGEHE
41 CR; 2004-09-16/22 TG; 2005-06-21/22 SK

¥¥ a9 hT P major
[Ti] 2005-11-07/12, ££¥% , 2 FBIEE - e,
Mg < e - 7z CR

T H B HRRDHII O

AW Zosterops japonicus
[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK; 2005-05-29/30 SK [Gj]
2010-07-13, £ <37\, 455 1 PIEI%E SK, MZ, TZ, TG [Nk] 1996-
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07-20/21 OG; 1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-
05-25 OG; 1997-12-15 SK; 1998-04-01/30 OG; 1998-05-01/22 OG;
1998-06-11/18 OG; 1998-07-14/18 OG; 1998-08-06/16 OG; 1998-09-
12/16 OG; 1998-10-12/25 OG; 1998-11-04/09 OG; 1998-11-26/12-
01 OG; 1999-01-25/29 OG; 1999-03-08/09 OG; 1999-05-29, % &
fE 1A 1 Pl OG; 1999-08-21, 4TI DA 1 4% OG; 1999-09-18
0G; 1999-12-09 OG; 1999/2008 54 4 ~ 8 HIC#H —EIL L7729
NTOME TN H % SK; 2002-09-19/22 TK; 2003-12-01/03 OG;
2004-01-14/18 OG; 2004-07-11, % 3 o i /& 1 3 #f # 0G;2005-06-
01, %% SK; 2006-05-17, 7 7 ik, HiibBH%OME SK; 2007-05-21,
% B SK; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ,
UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK; 2010-12-21/22, X 4
2 &6 30 FLLEDORENEE SK [Ti] 1998-06-08/11 OG; 2001-
05-10/18 OG; 2001-05-23/24 OG; 2001-07-08/10 OG; 2003-11-08, 4
EIRBR OB aEKEE T, AR EWV A THBOEHER T XL
RENBIEN AR ZEDMEE (LT, RICHASHESTS) TH
CR; 2004-03-20, k7755110 3 CR; 2004-04 IM; 2004-05-14/16 SK;
2004-05-22, k715 %12 3 CR; 2004-11-06/07, Hiff Z. j. japonicus %
170 31, 995 TV 2 EEKDIET T 2 AWz, A TROMEEKIEED
M B M5 7z CR; 2004-12 IM; 2005-04-23, kA5 12 3 CR; 2005-
11-04/09, Hiifd Z. j. japonicus 2 ~ 10, k458 6} CR; 2006-06-
13/14 SK; 2007-03-31 TG; 2007-09-25 MY; 2007-11-10/11 TG; 2009-
10-09/12 TG; 2010-04-13/14 TZ, UE; 2010-05-29/30 SK; 2010-07-
14 SK [Sw] 1998-06-04/08 OG; 2004-01-31, R A S22, 5 b &
%90 & 2 3 CR; 2004-06-13/14 SK; 2004-06-26, ¥i37 b 8% T LK
30 ¥ CR; 2005-04-23/24 SK [Ak] 1998-05-31/06-04 OG; 2002-08-
24 SK; 2004-05-08, k#1556 ] ; 2004-09-16/22 TG; 2005-06-21/22
SK [Tk] 1997-05-16/18, 2 3] UE; 1996-08-21, {fiff& D H & iz OG;
1998-05-23/28 OG; 2005-05-03/04 OG; 2004-08-16/22 TG; 2005-08-
07 SK; 2005-11-02, ~ 5% 1 3 ; 2007-08-21/22 TG; 2009-08-22, 4
%MW TG [Km] 2007-07-27, 4 3} NK, OG [Yk] 2007-07-28, 1 3} NK,
oG

> ZJRA T a Emberiza leucocephala
[Nk] 1998-10-25, 5" 2 3] OG; 2008-04-17, fr& M 5 i R DE IR D
Va2 v FavF IO, HITI0HS 7 13 SK

KR40 E. cioides

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-11-28, 7 ] A | OG; 1998-
12-05, 4 FIffi% ; 2000-11-23, 1 ¥ OG [Til 2004-11-06, 2 3 CR;
2005-05-03, T 29 D DI TG; 2007-03-31, HilGE DA TG

TUANTRA YA E. tristrami

(Nk] 2000-05-04, % 7 ki, 13 ifi # SK; 2004-04-17, 1 3 CR;
2006-04-25, 7 7 i, 1R SK; 2007-04-24, 4 7 i, 1314
¥ SK; 2008-04-20, 7 7 ik, 1 JIH¥E SK; 2010-04-20/25 SK; 2010-
05-01/02 TZ, UE [Ti] 2003-11-08, 1 ¥ CR; 2004-05 IM; 2004-12 IM;
2005-04-23, & 2 3] CR; 2008-04-19, & 1 F TG; 2008-05,3/07, H7& N
D/INZEBHREE , & 13 TG; 2009-04-19, $E¥ENO/NERHREE , o 1
3 TG; 2010-04-13/14 TZ, UE

KA T 1 E. fucata

[Nk] 1998-04-01/06 OG; 2001-12-27, 1 3 #li # OG; 2005-03-19/23
TG; 2007-04-17, Hv &, 13 SK; 2007-05-05, ¥ X D/ 2
A4 EH, & 1] TG; 2010-04-20/25 SK [Ti] 2005-04-23, #, 1] CR;
2008-04-19 TG; 2010-04-14 TZ, UE [Tk] 2005-11-02, 1 3} CR

O5R-A 7 4 E. pusilla

[Nk] 1998-04-06/25, 5 ~ 7 OG; 1998-11-09 OG; 2000-04-20 OG;
2001-12-15 OG; 2005-05-07, i 4 4 £ 1L O fil & 1 3 CR; 2009-05-
24, ¥ &, 1P SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE [Ti)
2004-05-04/05 TG; 2005-04/05 IM; 2005-04-15, &* 1 3} IM; 2007-03-
31 TG; 2007-04-21, &N O/ AR ER , 1] TG; 2007-09-25
MY; 2008-04-19/20 TG; 2009-10-09/12 TG; 2010-04-13/14 TZ, UE
(Tk] 2005-05-05 OG

F KA T\ E. chrysophrys

(Nk] 2007-05-03, ¥V X O/NH2EALEE , o 13 TG; 2010-04-20/25
SK; 2010-05-01/02 TZ, UE [Ti] 2004-04 IM; 2008-04-20, £ N D/
HEARARERRA , £ 13 TG; 2010-04-14 TZ, UE [Ak] 2004-05-09. &
1} CR; 2005-04-23, 3 ~ 4 3} CR [Tk] 2005-11-02, M5k 1 P
i CR

N1 XA E. rustica

[Nk] 1998-10-22, 1 Pl OG; 1999-03-25 SK; 2002-11-05 OG [Ti]
2002-05-04/05 EM; 2004-03/04 IM; 2004-11-06, 4 *F] CR; 2005-02 IM

IY<RA T E. elegans

[Nk] 1997-04-02/06 OG, TZ, KR; 1997-12-15 SK; 1998-04-0116
0G; 1998-10-26 OG; 1998-11-09 OG; 1998-11-26/12-01 OG; 1999-
03-08 OG; 2003-12-01/03 OG; 2004-01-14/18 OG; 2009-12-15/17
SK; 2010-12-21/22 SK [Ti] 2003-11-08, 11 3] CR; 2004-03-20, 11
>} CR; 2004-04 IM; 2004-11-06, 7 >} CR; 2004-12 IM; 2005-02 IM;
2005-04-23, 1 3} CR; 2005-11-08/12, 6/39 P CR; 2007-03-31/04-01,
BN, £ 23 TG; 2007-11-11 TG; 2008-04-19/20 TG; 2008-05-05
TG; 2009-04-18/19, H &N O/ 2K EE, ¢ 1 3] TG; 2010-04-13
TZ, UE [Sw] 2004-01-31, 73} CR [Tk] 2005-11-02, 12 3} CR

VX7 XY E. aureola

[Nk] 1998-10-25, 1 FJHi%# OG; 2005-05-07/08, #ithiiz & & 241
CR; 2010-04-20/25 SK [Ti] 2005-04/05 IM; 2010-04-13 TZ, UE [Tk]
2005-05-03 OG

< /YA E. rutila

[Nk] 1999-05-20, fift &, 1 3 SK; 2005-05-07, 1 3} CR; 2009-05-
24, fiA, 1 SK; 2010-04-20/25 SK [Ti] 2004-05-04/05 TG; 2005-
04/05 IM; 2005-11-12, 2 3} CR; 2007-05-19/20, "5 —[EIE ] 1 ] TG;
2008-04-19, HM SEEADER , & 1 £ 1 TG; 2009-10-10, & HNK
M, ¢ 13 TG; 2010-04-13/14 TZ, UE [Ak]2004-05-09, 3 3} CR [Tk]
1997-05-16/18, & 2 1% 1 3 UE; 2005-05-04/05 OG

A7 vF ¥ F>F a7 E. melanocephala

[Nk] 1999-11-07, 1 3}##¥€ OG [Til 2001-04-30, 1 Pl OG; 2005-
11-04/07, SI&FEMDONY K— T, BS 130, 4k 1 3 CR; 2008-
04-19, %N, & 1 TG

/Y3 E. sulphurata

[Nk] 1998-04-15/19, & 13 » OG; 2000-10-31 OG; 2001-05-19
SK; 2002-05-28, 1 3] SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE
[Ti] 2001-05-13 OG; 2004-04 IM; 2005-04-17, ¢ 1 3 CR; 2005-05-
05, o 13 IM; 2005-11-09, & 13} CR; 2007-04-21/22, & N D /)
R FERT , o 12 TG; 2008-04-19/20 TG; 2008-05-03/07 TG;
2010-04-13/14 TZ, UE [Tk] 2005-11-02, 2 3] CR

7 A E. spodocephala

[Nk] 1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-12-15 SK;
1998-04-01/28, iiffi E. 5. spodocephala % 1 ¥z &L OG; 1998-05-05
0G; 1998-11-09 OG; 1998-11-26/12-01 OG; 1999-01-25 OG; 2003-
12-01/03 OG; 2004-01-14/18 OG; 2004-04-17, i & E. s. personata
2} CR; 2005-05-07, ¢ TG; 2005-05-07, #i ff E. s. spodocephala
g2, #ifE E. s. personata ¥ 1 F CR; 2009-05-02/04, #ifE E. s.
spodocephala & L TG; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-
05-01/02 TZ, UE; 2010-12-21/22 SK [Ti] 2004-03-20, i f& E. s.
personata 4 ] CR; 2004-04 IM; 2004-05-04, ffigkix < DOsKMA , #ifd E.
s. spodocephala TG; 2004-11-06, Hifdi E. 5. personata 2 3} CR; 2004-
12 IM; 2005-01/02 IM; 2005-04-23, d#iffi E. 5. spodocephala 3 3}, i
ffi E. 5. personata 7} CR; 2006-05-06 TG; 2007-03-31 TG; 2007-05-
03/06, thttftlr , #iffi E. s. spodocephala $ 1 TG; 2010-04-13/14
TZ, UE [Sw] 2004-01-31, #iiffi E. s. personata 15 CR [Tk] 2005-
11-02, #iff E. 5. personata 1 3} CR

v E. variabilis

[Nk] 1997-12-16 SK; 1999-03-16, 3 3} OG; 2001-03-18 SK; 2002-
03-03 SK; 2003-04-13, % 7 >if, 1 FHi% SK; 2005-05-07, o 1]
CR; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-12-21/22 SK [Ti]
2005-02 IM; 2005-04-23, #J 20 3] CR; 2005-11-12, 1 3}] CR

%YV E. schoeniclus
[Ti] 2004-11-06, 1 3} CR; 2005-03 IM

W AFHRA DT Calcarius lapponicus
[Ti] 2009-10-10, #: < OWFE , 1M TG

7 bV Fringilla montifringilla

[Nk] 1998-04-02/20, 9 3 LA I OG; 1998-10-21/26 OG; 1998-11-04
& 26 OG; 1999-10-25 OG; 2000-03-3, 12 P SK; 2000-04-12&25,
25 3} SK, OG; 2000-10-27 OG; 2000-11-03 OG; 2003-04-13, 42 ]
SK; 2003-12-01/03 OG; 2004-11-06, ifE I, 5} CR; 2005-03-19/23
TG; 2009-12-15/17 SK; 2010-04-20/25 SK [Ti] 2003-11-08, 3 3} CR;
2004-04 IM; 2004-11-06, 24 ] CR; 2005-11-07/10, 4 ~ 10 ] CR;
2007-03-31, 3 3} TG; 2007-04-21 TG; 2007-10-13, 8 ] TG; 2007-11-
10/11, 10 FHit% TG; 2009-10-09/12 TG; 2010-04-13/14 TZ, UE [Tk]
2005-11-02, 33 ] CR

71T Z Y Carduelis sinica
[Nk] 1997-02-23 OG; 1997-04-02/06 OG, TZ, KR; 1997-05-25 OG;
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1997-12-16 SK; 1998-04-01/30 OG; 1998-05-01/22 OG; 1998-06-
11/18 OG; 1998-07-14 OG; 1998-08-06/07 OG; 1998-09-12 OG;
1998-10-21/26 OG; 1998-11-04/09 OG; 1998-11-26 OG; 1998-12-
26, 2P, 5 B 1MIEHiFE C. s. kawarahiba O 35— 0] %P O &
0G; 1999-01-25 OG; 1999-02-05, 9 }] OG; 1999-05-05 & 28 OG;
1999/2008 54 4 ~ 8 HICHH — I BT > ZefE DI & A L TRl
MNH B EER T OV MO T I SK; 2000-06-24, 41D
1Ak 1 PH# OG; 2000-11-03 OG; 2001-06-02, %15 4 3JJ SK; 2003-
12-01/03 OG; 2004-01-14/18 OG; 2004-04-17, 3 DM\, JDE X T
D CR; 2005-05-07, $E¥&E50 , 110 DA, Hilg = CR; 2008-05-29,
5 SK; 2009-05-29/30, ¥V &, $E 3 PL LEEET 20 PO N
SK; 2009-07-18/24 SK; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-
05-01/02 TZ, UE; 2010-05-30/06-02 SK; 2010-07-14/17 SK; 2010-12-
21/22 SK [Ti] 1998-06-08/11 OG; 2001-05-10/18 OG; 2004-11-06,
11 3 CR; 2005-11-04/07, 1 FLLE CR; 2009-10-10, & FEHIONY R
— F R4, 13 TG; 2010-05-29/30 SK [Ak]) 2002-08-24 SK; 2003-
05-10/15 SK [Tk] 1998-05-23/28 OG

e C. spinus

[Nk] 1997-04-02/06 OG, TZ, KR; 2010-04-20/25 SK; 2010-12-21/22
SK [Ti] 2004-04 IM; 2005-11-05/10, 2/11 3} CR; 2007-04-21/22, 10
i1 % TG; 2008-04-19/20 TG; 2008-05-03 TG [Ak] 2004-05-08, 11
7 CR [Kd] 2004-11-04, if§ I, 9 3 CR [Tk] 2004-04-29, 100 FILL |,
& CR; 2005-11-02/03, 16 ~ 60 ] CR

N=Zt Y C. flammea
[Ak] 1977-12-05, & 1 ] SN

77133 Carpodacus erythrinus
[Ti] 2005-11-07, 1) CR [Tk] 2005-11-02, 3 PE%2, 5 5 1 Pl
CR

A~ C. roseus
[Ti] 2010-04-27, ' #tifE A 1 P2 ST

1 1)V Eophona migratoria

[Nk] 2000-09-19/25 OG; 2000-09-25 OG [Ti] 2004-05-04, £ N,
' 13 TG; 2007-05-19, &N, o' 13 TG; 2008-09-24, H£iEHN, ¢ 1
FTZ

A 71)V E. personata
[Ti] 2004-11-06, 37 3} CR; 2005-05 IM; 2005-05-01/04 TG; 2005-11-
09, 272 13, #ilgE CR [Tk] 1997-05-16/18, 7 HFitk UE

> A Coccothraustes coccothraustes

(Nk] 1999-01-20/02-05, 3 3L |- OG; 2009-05-03/04, ¥V X D/N g
R A€M, 23 TG [Ti] 2005-05 IM; 2005-11-08/09, 1 ~ 3 3] CR;
2007-09-25 MY

Z a2 A XX R Passer rutilans
[Nk] 2000-11-04/08, 2 ] L, E OG; 2001-12-08, 2 3] i # OG [Ti]
2005-01/02 IM; 2007-09-25 MY [Sw] 2004-01-31, 1 3}] CR

A A A P.montanus

[Nk] 1998-08-16, ¥V & /i ze E i, 13 OG; 1999-11-
07/09, 15 4% OG; 2000-04-18 OG [Ti] 2005-03, E&IC 2 3 IM;
2007-03-31/04-01, Hi#&H SEADER |, 1 7] TG; 2008-04-19/20, #h
SHEEADIER , 1 TG

F LY R Sturnus sericeus

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-04-11/16, 41 &1 %= & &
0G; 1998-11-26 OG; 2001-12-23, 4 3}] OG; 2002-01-23 OG; 2005-03-
19/23, &R OE R AEET, o 3 F] TG; 2008-04-20 SK; 2009-05-02/03,
T ZDO/NRERE | 7 1 TG; 2010-04-20/25, 9 ZOKEK, 1]
SK [Ti] 2003-11-06/07, 1 ] CR; 2003-11-08, 3 3] CR; 2004-04 IM;
2005-02/03 IM; 2005-04-30/05-01, & TG; 2005-11-09/13, 1 P CR;
2007-03-31/04-01, &M OF5& , 7 232 2 P TG

a7 R S. philippensis

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-04-06/30, 18 3} L E OG;
1998-05-01/19, 9 L E OG; 1998-09-16 OG; 1999-05-05 & 28 OG;
2000-04-12 & 20 OG; 2000-09-24 OG; 2002-09-19/20 TK; 2004-04-
18, #7250 3} CR; 2010-05-01/02 TZ, UE [Ti] 2005-04-23, 9 3} CR;
2005-11-07, 1 3} CR; 2007-09-25 MY; 2007-10-13/14, < 1 3} TG;
2009-10-09, %N, o 13 TG; 2010-04-13/14 TZ, UE [Sw] 1998-
06-04/08 OG; 2005-04-23/24 SK [Kd] 2009-09-13, £t DRk
<, % 13 TG [Tk] 1997-05-16/18, 3 FILL E UE
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BT L7 RV S sinensis

[Nk] 2002-05-02/04, = R D b 4 5 HE¥ G EM, OG; 2002-09-19/20
TK [Ti] 2007-05-20, &M ONY R— , 1] TG; 2010-04-13/14
TZ, UE [Tk] 2004-04-29, 1 3}, {ZR1E#:E CR

KLY RV S vulgaris

[Nk] 2000-10-31/08, 2 3} LL £ OG; 2001-03-09 OG [Ti] 2005-11-
04/06, 1} CR; 2007-10-13, & mMlloy& , 1 3 TG [Tk] 2005-11-
02,1 CR

L7 RV S cineraceus

[Nk] 1997-04-02/06 OG, TZ, KR; 1998-04-01/20, 8 }] L F OG;
1998-11-26 OG; 1998-12-01 OG; 1999-01-22/02-04, 14 31 L F OG;
1999-03-08 OG; 2000-04-20 OG; 2000-10-31/11-06 OG; 2001-04-30,
35 ] Lk SK; 2002-06-25/28 EM; 2004-04-17, #J 10 ] CR; 2005-
05-07, %7 10 3} CR; 2010-04-20/25 SK [Ti] 2007-03-31/04-01 TG;
2004-03-20, 1 3F] CR; 2004-04 IM; 2004-11-06, 1 3 CR; 2004-12 IM;
2005-01/02 IM; 2005-11-04/07, 1 ~ 3 3}] CR; 2007-10-13/14, 1 3} TG;
2007-11-10, 1 3 TG; 2009-04-19 TG; 2009-10-09/10, £ & N, 1 ]
TG; 2010-04-13/14 TZ, UE [Ak] 2004-05-08, 3 >} CR [Tk] 2005-
11-02, 3 3} CR

a5 A7 A R Oriolus chinensis

[Ti] 2001-05-13/15 OG; 2004-05-23, 1 3] CR; 2005-05-02, ## £f 3T
CEHIAT , #5130 TG; 2005-05-04, o 13, {=E 1% # CR; 2005-
05-06, MiIFEEFTNO 2 1P, HEEH CR; 2007-10-14, Mtk , 4151
3B TG; 2009-10-10, HEFEHIDONY K— MFE, O TG; 2010-05-
29/30, & HMlEE, 13 SK

A F 2 Dicrurus macrocercus

[Nk] 1998-04-25/28, 2 I L4 F OG; 2000-05-31/06-03, ¥ &, 1
SK, OG; 2003-05-05 OG; 2005-05-08, 2Pl DN fzpk S 1 3 CR [Ti)
2004-03/04 IM; 2005-05-03, & MM O~V K — M 3L, 4 F TG;
2005-05-05, 4 ) IM; 2006-05-04/06, % (11, 1 3 TG; 2006-06-13/14
SK [Ak] 2010-05-11 AR [Tk] 2004-04-29, 13}, {z#E1&# CR; 2005-
05-03 OG

INAATXTF 2T D. leucophaeus

[Ti] 2006-05-06/07, B /11, 1}, BEML TG (2006-04-29 Iy SN
FefEk (FEAHR , 2006) & DEREENEFEDND T2, SLERBFEDET
IZEEFSHR)

B YLV FTF 29 D. hottentottus
[Ti] 2006-05-06/07, ¥, 1], BEML TG

a7V T A Corvus dauuricus
[Nk] 2000-11-06, 2 31 OG

IYNHT R C. frugilegus

[Nk] 2000-11-03/06 OG [Ti] 2004-11-06, 24 % {i# £k 1 3} CR; 2005-
11-04/10, 4 ~ 6 3] CR; 2008-05-07, $E¥#& M ONY R—NE4 , H—
BE 13 TG [Tk] 2005-11-02, 3 3 CR

YRV H T A C. corone
[Nk] 2002-09-19/25 TK [Tk] 2005-11-03, JbD/NEE NS | Y4
A 138 CR

NV T S HT A C. macrorhynchos

[Kc] 1998-06-18/24 OG; 2004-05-09/10 SK; 2005-05-29/30 SK;
2009-05-22 SK; 2009-08-23, #if < DEJEIE , 2 P TG; 2009-09-12,
%, 13 TG [Gj] 2007-07-30, 3 F, 55 1 F4S NK, OG; 2010-07-
13 SK, MZ, TZ, TG [Nk] 1996-07-20 OG; 1997-02-23 OG; 1997-
04-02/06 OG, TZ, KR; 1997-05-25 OG; 1997-12-16 SK; 1998-04-
01/30, 16 3} LL | OG; 1998-05-01/22 OG; 1998-06-11/18 OG; 1998-
07-14/18 OG; 1998-08-06/14 OG; 1998-09-12/16 OG; 1998-10-12/25
OG; 1998-11-04/09 OG; 1998-11-26/12-01 OG; 1999-01-25/29 OG;
1999-03-08/09 OG; 1999-05-05 & 28 OG; 1999-08-10 OG; 1999-10-
25 OG; 2000-08-23 OG; 1999/2008 54 4 ~ 8 A& H—RILL 17>
72T RCOFE TN D 5 SK; 2002-09-19/25 TK; 2003-11-08, 66
3 CR; 2003-12-01/03 OG; 2004-01-14/18 OG; 2004-01-31, # , 151
3 CR; 2004-03-20, #, #7403 ; 2004-11-06, #7 30 3 CR; 2005-05-
07, 3%, 15 Dh\ CR; 2008-08-02/03, 415 SK; 2009-07-18/24
SK; 2009-12-15/17 SK; 2010-04-20/25 SK; 2010-05-01/02 TZ, UE;
2010-05-30/06-02 SK; 2010-12-21/22 SK [Ti] 1998-06-08/11 OG;
2001-05-10/18 OG; 2001-05-23/24 OG; 2001-07-08/10 OG; 2003-11-
08, #7203} CR; 2004-03-20, #J 30 3} CR; 2004-04 IM; 2004-11-06,
#7 40 3} CR; 2004-12 IM; 2005-01 IM; 2005-04-23, 3 3} CR; 2005-
11-09/10, 57 ~ 73 3} CR; 2006-06-13/14 SK; 2007-03-31 TG; 2007-
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09-25 MY; 2007-11-10/11 TG; 2009-08-22, # , 4 I TG; 2009-10-
09/12 TG; 2010-04-13/14 TZ, UE; 2010-05-29/30 SK; 2010-07-14 SK
[Sw] 1998-06-04/08 OG; 2004-01-31, #J 30 | CR; 2004-06-26, 5 D
W, BB R 5T CR; 2005-04-23/24 SK; 2009-09-13 # TG [Ak]
1973-03/1978-03, #k#EiICBi1%¢ SN; 1998-05-31/06-04 OG; 2002-08-
24 SK; 2003-05-10/15 SK; 2004-09-16/22 TG; 2005-06-21/22 SK;
2009-08-23, #, 10 3} TG; 2009-09-13, # TG [Kd] 1998-05-28/31
0G; 1998-06-18/20, 3 ] AN; 2007-07-26, /)&, 4 3 NK, OG; 2009-
09-12/13 TG; 2010-07-17/18, #5534 T SK [Tk] 1997-05-16/18
UE; 1998-05-23/28 OG; 2004-08-16/22 TG; 2005-05-03 OG; 2005-
11-02, 6 3} CR; 2007-08-21/24 TG; 2009-08-22/23, # &34, 13 TG
(Km] 2007-07-27, 4 3} NK, OG [Yk] 2007-07-28, 2 3} NK, OG

HTZ8k ( KINL ) Columba livia

(Kc] 2009-08-23, #%, 1 3] TG [Nk] 1998-11-10, L — X & 1 3] OG;
2000-05-04, fiv&, BlDDOWL— AN Rbn s A 1P SK [Ti)
2005-01 IM; 2005-03, 1 3 IM; 2005-04-30/05-04 TG; 2008-04-19
TG; 2008-05-03/06 TG; 2009-04-18/19 TG; 2010-04-13/14 TZ, UE

(2) BH XU HMOREIRD

BihaR A, MEmO A, BXOCBFOH - 7—
AR—ZADRENSENENTEHEDZAICBIT %5
BRI % Table 2 1CR9, AlxMEIE 318 M TH > 7z,
ST OB, 25 127 F, B\ 42 #,
W2 k257 fl. RS 231 ML ARRAZ RS 122 L A
173 M, NEE 89 M, EE 162 f, /R 9 fE,
Y 5 37 # & 75 o 7z (Online Appendix 1 ~ 10 &IR),
iU, TIN5 ORBITHETOHRERBDOMHED K
BEZITTEDTH B,

AEENE38 DI B, AAIXFFRY, AV
ARV, dAYF, yuyF, I¥d, bE, FU,
YunsgA4F, vuaF I HTAN AT AT
FNb, RMMFR, VavFava/ NIXo, 7TF
AT, THhHYavey JavFayynNx, v
vavsA, 3 Ry, X, TAHeS, 4Ve3IR
U, 7Ahava, UIALA AAIRLYTA, Y
A, FEEAF FravFavu, YIAI, AVH,
ATIeT, NI MHTAD 3 FTIEERDHEN
Bt EOMERGTEWHREHRNB LN, TDEM, B
FHICTEBBGR T 2 BI5GB E S Nah > 20, HAI
DFLHHET — 20 5. KON Z BB H -
54~THOEDODHIKEVWITNADE THEHEREIR T
NBHRORREN N D 5 LI E Nz FED 13 id > 7z,
T, BHWHOMREMEEREINGEN TN M IHE
BT ~2 D04y AMZEBL Cl&knd v .
BEDOWEENDOH 2 LT N/ fEIX 37 TH - /2,
O D237 M. B EMBICOAGRENZHED,
WENDOFHIC LA IFF DR VETH > T,

Table 2 NDER L HFH 2T ICH D, HFERZEHT
BRI FOEY THo Tz, BIEMTIE, TV LY
IA /DR — LY ARG 2 2 & I T HE
Wb, £z, eIV T FIYNAZZLT FIUN
AMMBICE T YT T FYNAEZOAREEND % D,
FThEN1HFEE L TH|->TWB, F£7z, Clark (1911)
IZiE 1906 - 8 HHANCH Z EBLIED 715 5 B ifg 5
THRINFEE LT, 7RV, A4 IXFFER

V., aryuaw I VINA Oceanodroma leucorhoa, 7
HFA xw 2 A F av Phaethon rubricauda, ¥ T F *
v 2 A F 3 Phaethon lepturus. 7Y A KU, 7F Y
F. a7 Y Sterna albifrons DFLiRH, Seebohm
(1893) 1Cid 1892 £ 5 A 24 HIc&BFE K E DL 70km
DAY S TR OM ETHREI N A AT
VFVOEAICET BN H D, WINE 1900 4F
MBEORRERTEHDVDEVERTREA2D, EOE
W T & o T DM IV 728 Table 2 OHEF
BIXUHRERICIEIED D > Tz, Cassin (1852) I
iE. PZ2EDOPEHK 350km DiE E (JbkE 29°47 | R
126°13° 30" ) THR&ESNZY 2T F 2T/ N\XD
DA TERICHET 2B NH 20, M ATFEND
BhabBiniztmThsDNERLiAah o, &
il (1990) Tl&., € Y Y 2\ X Artamus leucorhynchus
(1989-07-01, Ak ) DA HEPED H % BIEHHIIT DOV
TIRAFDOEYYNALEDONEE 1 PZeBigtliz]
ERTEAL TEO, HEDBULIERDOMEEMSEN A
HTHo Tzl dNER L ah > T, Fz. &R (1990) i
FEIRABARHORER®. VA E TRIEIAHO £
F [BZSEOEEMN K] LDOREBRDBZHN, ZN5D
LRI KB U7 o Tz 1997 £ 9 HICH Z B TIR#E
ENENYTHOIHE 1IN DN TIE, Hifd Falco
peregrinus furuitii TH o1z DB NH 5D (FHHA
W, 1998), FEBRICZDMAEDFEEICH Tz > o XHE
e (UFSSEEMZL) 25 THM F p. japonensis O
SRR R R & HXTEHIME S A ERICEENRD SN
e, D& Ak Z M E p. furuitii & [F7E
TAHRMWE V] EONBEOMEZBRZDOT, 2T
WA Fop. furuitii & U T b a2, 8 (1991)
TREHOBEZ I CKISUBRZNEL TWE 2D, i
DXHREBEL LR NZ VL, T b OEELRICD
WX, Table 2 DOk TIEEISIL D 7z8E (1991)
DHZBIEMICH LT, WES (1984) , HARES D
=W SElE 85 (1987), FriR 5 (1988), AflE (1990),
e « R (1989) OFEIERIC DWW TIE, 3 (1991) Ic &
NP ENT W z7z8, Table 2 O 5| XHIMHIC
FERLHE L TR, (1991) IR E Nc a5
B2y ZA LY 7 A4A0RRIT . HIREORE LR
EREBICLED  AAIRLY A EFTIELTINGR L 12
(HABRSOZERE , #TEE—, fAE ).

Coft, JEFICH GRORRZFHIC BT 5 CHkE
BT, 7 2NV Anthropoides virgo (Fil% , 1977;
#E, 1978) . a7 1w Nyctea scandiaca ( KLl ,
1975; # &2 , 1978) . A4 € X Lanius excubitor (HiE ,
2010b). 419 H T A Cinclus pallasii( ¥ , 1977; ¥
2, 1978) M2 H, T T TalikD RS ISR
PICDODWTOMEMD Z17o7% LT, HEORED
FENE Uz, 7ENYIVIZ19764FE 6 A8 HEET
2B, FESCHELTWIREENE D, W

KR ORI FRRIZE S 55 10 % 4 55, 2011]
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(1977) I FEE DB DOV T DRBIEH L. HEFH
BER (EMRET AR ER) MS O EHLD Tl Mk
SV ILVEOETH -z L IXBEWVERL, WESR
DEBEITICKED A T A N ERHXhSRELIZE
AELTWVS, AEORME LEFHMICOWTETO
AEEEV] LOERSELNT, — /. YrT Y
0wk 1975410 H31 H~ 11 A 6 HOHEOWI N
M HCEGETEHEI SN, Bl (1975 T
d TCEEEDNSEANT SRR D) EIGOTTHRD S
2R PEZNTORUTH Uz, B, Bidh<, Az
B EEICEZ 72D 150mIE ERomiceEofzk
ADOLERD E, KESFTOBEKENLRICH - Tz,
FRMU, SEE2HO O T ) HTARKEEH
HbicEdh, ZoFEEFRF 0oz, ZOK, TOR
BAHTALDDLRENSLBWVWTHD, Yuryruy
ERE LTz ERdiBEdNTWVa, ¥i2 (1978) Tlk#E
RHZF N ATH-EIN, FEE—K (HAHE
K@%%)«®%%beﬁfﬁmL%®HMﬁm
[REGELIA, KB KEE, PEazirl Bl
Bo. HEICEEMIEZ RN E R bmto%@%\%W%
BLIEAERERIITET, EREEHZELTVEL, ]
ELTWVW3, A4 EXIE20104£9 H 25 HICEGET
BRINzeIN, HEHSERDIKEG THREAE G
DRBOEXTH > Feh, FRE L ORI D %5
OHHRPMEDORt, BOEI R EDRMITMHRELTH
59, EAHEEZBNICAA T LHES N (AL
WRORERE, MEE—, fE). SIS EE
ﬁ%%%?%&\ii%x&ﬂ%?%kd@%ﬁ%<\
A 515 E X L. sphenocercus T > Iz REME S &
TEBRWVD, TT TR TORBIC Lz > TAA
EXELTCWNERE LTz, 2. AT HT AXBIBEET
DBV VETH S D, H% (1977) Tld 1976 4
12 A 16 HICH#H 2 WS T/ M2 RO LD B L Tz
LX . FE (1978) TIX 19754 6 AL 1976 49 A
ICHEABTE I HBERINEENTVEDAT, M
TWOFAETEZNU LOFMBHRETET, VAT
FBTEUEZ I EERBREINTOVEY, TDIEN X
BRIC K > TR AGFEORRIC I 2 FIE ORMWH 157
WKRENTVEVWEDEEFEENLET LS, M TF
5 TOREEMNEHILLT U R WEO RIS 8RNI
BT 3208ENH 5,

3
(1) A FHEIC I B B S HRE
BERRICK D PATHETEIMLTWD T LM
FEHEENTZDWE 31T, ZhZThOERRI®
FIRMEA A DL ENREIEL T O LB D TH - T,

FAAIXFFRY BRSNS -
oz ENERRE N TV S

E/RETHHE -
o MR ZWISTHLHE
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BLTWBEEN3H (K, 1938a), HiihH
BT OIEREEAIEENC X 2 A LT D7z
MEDRNIAHTH S, MUETEEHEL
TWVWBEINTWED (kH, 1938a) . Tobai
and Hanawa (1994) 5 & UL B 5 92AT (ED
BIFR ) o EREE CRE A D BN DR
NTWERV, kI (1938a) A EEY B2 Hih &
LTl 2BICHEMDFAREZ LS
M, T3 L IREE T E R S
WML TWIRBEMEN D 5, A (1954) Tl
NENIE B S HEIR T B & DRI B B DY, *E%
ERABRGARIIERTETTEST. £k,
D% ERERE S EiE S N TWVERW, ;?&ﬁ@ﬁ
RBHIFTH %,

AV A R BAESALE O E SR AL v O ARG & |
HZ BT THEE - BN RN
(Photo 6), 7k (1938b) (& EAfe & b i D ifi )+
RAG AT, 17T (1997) T, K
HAZHEZRL TV D, NMEFHEEREDEE
T 1989 SIS S Nz R BN 2 B P &
DEL, BEHELTWB DN 1999 IR TN
BN D 2 (LBE R, 1999). &1F 1
EREL T ETHREEI NS, b
ZITH T TEBIE - R E D750,

dA9F:hzE - ¥ BAE - EETE~MIIC
BNV, MZBTIRELBEBE R 0D
KRZWHRLTEL, BHLTWVWB T &I3ESE

THaAH, aa—EZFHEINTWEY, £
(1990) Ic W EE AR LDEHEDND B, &L

DERHNITTH %,

oy F . FETIEHE - KE(1984) 12 3 HDE MR
(fagp) BNHo, s FE - /NEBTEHE
~BHOBREF N DR TV, BE - NEE
TRHBRORRMEHL O, h2ETEAA
A DOBRER N —Hld > Tz, WEDHLEDH S
M. OB XK,

YOS h2E - FE - BB TOEEDHE
REINTFEh, DZ%T%%%@Eﬁﬁ&D(
FEVLEIR , 1987). RETEBRERNZ O,
ERME U TN H % H, W;ﬁci@amﬁfgm&
AR

M 2B TEFELRNH D, FETEHEHTHE
NE, FETIREEDW S HH R E NI HH
MNH O, BHIDER NI,

FU L HhE BRI ZWETYHEOREND O (&M,
1990), H2Z2EBTRIZIFBEFELHEND S, b
FYETIEBART, IEBICIE 1970 B &
T 1971 42, HZBITE 1971 ~ 1975 4£, #Ef
ZHBICIE 1970 B X T 1975 FFICE TN
fzeEN5 (HH, 1995), Bk E TIELED

]l
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Photo 6. H1.2 507174 1 1) M (a) & Z DR UKL (b),
BEC, BN ESOE BN # () &ARSG A (d)
Breeding colony of Sula leucogaster on Tairase islet
adjacent to Nakano-shima (a, b) and those at Caf)e
Tachigami of Gaj?(-jj)ima (¢) and on Kobatachigami islet

nearby Gaja-jima
(a: 2010-07-15; b: 1997-03, Nk, SK; c: 2010-07-13; d:
2010-07-13, Gj, SK)

EREoAYA AN

uns oA F  BEHORERE DT TVH, B
BHREE->TWD, HHEAIEKE 1988 £ D 1 4
DHAT (H, 1991). Ehiz BT 5EFEDR
4@ AN

yaF Ry FETREEFEEEOLHEND O, HH -
FEON - BEOBSEFINRME SN T VD (i,
2008)s

AT AN 2 - G2 CHEEDRERN D D |
PE-EBOL - FETLRHERENZL, Z
OO ETEEMICOBOEERMNH % (Photo
7o HZE TR E BANBED, MHahZHET
Wy BHEN, BEORETRRREBITHIBEHEIN
Teo HZETIE 6 AICH LWINENE DN ST
W5 T, 11 HICHRIBHTOHENRES N
THEBIND D BHEHNT R E OFHNCIZ R E &
Nz, BEICEY 2T F 2T F ITHROMIKT
AR N E NIz L DM ERD EERNH %

2 Lo ¥ o

Photo 7. 27"/ FOFEFRAD NTHET BT AN (a) BLT
FAIE S RIS S Nz 7 5 ANk (b)
Columba janthina feeding under the fruiting Machilus
thunbergii tree (a) and another individual that was
observed on Gaja-jima.
(a2009-05-30, Nk, SK; b: 2010-07-13, Gj, TG)

(2 B1EE, /IREE) . &R (1990). HA
B2 (2000) & & C o hiis o BhELE M & i R
Columba janthina janthina & L T D, Seki
et al. (2007b) T & AN & A 5 BREKF S HhEp
T T OEMM T HIL - 78 B biER
EnTwizneE L TWns,

AT AT ANE 2 P RS - Ba
B EETCTHEHENS L, HzBTRESE
RLERD® % (Photo 8), M1z K T I3 H kI T At
MEAROH & 2m 7 DOFIC D % BT DHugp
TFEITDERR S NIz Z . BB BEN (R E
SNREFIND O, Ll (2008) TIEFERTOD
HEMREEN TS, &Kl (1990) TIET D
sk C#H 9 B D i3 i Sphenurus formosae
permagnus & XN, HARKHE2 (2000) Tl b
NIHNEDFRRITEVHBAEB X UCREKRS
THEEIMIERBEENTWVS, — /4T, #HM
(1990) & ~ 4 555 TH¥E U 7z A O FHHIE
NREBHEDOEADE D LENRNT LRI
LTHBH, £7z. Seki (2006) i b A 5 ED
kL EBHEEDOMADBMTEI Y FY T
DNA IV b a— )V OB E RS DO E RN
<HObIhUhRODMSEhsTC e EZRELT
B, HERIBDO X7 A7 AN QX I
DWTRFEMADRBEND B,

AEFFRHZENSELETIES ~7 HOMIE
BHEEHNZ L, HZETRSEDNHEIN
Teo HIZE; - BAIEE - 5 - G ZBETE 7
A OBIEEHDERD > 7o BERIPREIHO
Ik FEON DRl 2152 C LId TEah o T2
MW, HZETIRY A ADRTHZ Rz DG
WP, THETORICELINL 2FHBIND B &
DHEEWO BN H 2 (BISEAN ; h2 5
T, /IR ) o

VavFava/ NA7 HhzE - EBABT3I~11H
KT THEGEICREERD D D, RZBICBNT
BT BN I N, £HORRIEIINET
DETHIFEAERLENTLERL,

| oy : %

Photo 8. X7 /17 ANk Sphenurus formosae (2004-04-25, Nk, SK)
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TANXY 2B TIREEFEORLBRND O, Wb
BN - BRI N TWV3, BERETH I
EnE <, WiFiZEETIE 6 ADRENEHSD
%o HHEINC T Z B THBISE N B R IZEE D
5HEEICH T TOREDNBNEAKRDZ VDN, B
REOFEMGHEHIITDN TRV, HARYES
(2000) Tld T D Hiksk D BHE 4L [ o i fi 7z BR 5E
LTz,

THh¥avey: HZETOER - iy« B b HN

AN, G (2008) ICTFE THMEOIED
BB, VE-WehzilE - BEOaETeE~EM
KT TRl d o, EHEL TV S AREEN H
%, MAEICIT, OZBDEFKEL TEHHEICAS
Nt OMEm|MO HRY (DZ2BEME, HEe—
), NEETEEMHL TV & DEHERD
b5 (BMBALEM, WiRE, G, HZET
. @EH 1L5m O EFOHFRRICH S Nz BT
TOII®, BE8miZLorv oy 0w
IR S NT B BT DR & IRV SRR
ENTVD, M ATHETOEIPDORERIZE,
ZHHNICA SN2 AR EmHOEERADBEIL
IRDEFE T, BOFHOORENKE S THEW]
Td v, #ifE Halcyon coromanda bangsi & &
Z 5N % (Photo 9) , #& (1990) . HAEZ
2 (2000) £ & FATHEOBIEEN 2 A H.
c. bangsi ELTW5%, 772U, 8 AT AICE®
JEEIR> B O EFIA TRWVAUR OB HEH S &
. Hiff H c. major DIED OBHICHISZE N
et DLHRENS,

YauFaoynNA: FAIHETHEGTEN DTV
HTHDH, H.2ETid 1998 I AL B
DTN BIR T N THEEN R T Nz EH)
WHBEH, 1997 ~ 1999 F DM D E DG
HEFIEMEEIN TS,

YroavrA4: Z2ETEEEEOTEELHO. B
BICHEEIN TV AR BHNHEZEE N, &
i (1990) I &2 BIC BT 2 REHHARHO R
HHHPWMEEN TS, hoETD6~8H

Photo 9. 77 /1% 3 U ¥ > O & O (a) 35 & UEm R
HCORRHER (6) , ,
Halcyon coromanda typical breeding forms in the Tokara
Islands with conspicuous white patch on its rump (a) and
a nest hole excavated on the roadside bank (b).
(a: 2008-06-11; b: 2007-07-06, Nk, SK)
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¥

Photo 10. Y>> a w7 A4 OEHES (a) BXTHM (b),
Breast (a) and upper part (b) coloration of Pericrocotus
divaricatus typical breeding forms in the Tokara
Islands.
(a, b: 2001-04-29, Nk, SK)

DHEEHEP I DD, OZ8 - AL - W
ZWETE6 HDERNDEH 5, AT
INER U 7Bl TR ARICBE T 23tk 2 L T
WEWEDNZW, hiz B TEENZE LT
BRINZ2AKES & EFHOHMEMMNPEL,
BHPEATRHDMIKE®RZHTTEHD, fifE
Pericrocotus divaricatus tegimae DR & —
9 % (Photo 10), #kk (1990) Tid s 4 4 &
OEBGHEM % HE P d. tegimae £ LTWVW5H |
HAR%2: (2000) Tl T il o BhE 4L I
BEd 35 A 7R 0,

LI RV 2B TIREFERERND D IR - %O
W BT BHNEREIN, FE - BEZEET
BHEAB#NEREINIED), BARTIREE
BRI, OZETLEHOREN DR K
<V BHEL TR AN SV, ERTIE 4~
8 HDBZERFMNDE BV, ThETO6H
KR EEEAENNEL, BIL T3 ONE
I MEERIDE S, NEETREREHH 5 EHOR
BmUMEV, PZETHRBEHICEREI NS K
FERICHE T, WEoEEN DR, MR
MBDENSEADHENDH O, i Hypsipetes
amaurotis amaurotis X O 3 H. a. ogawae
DRI B I % 52 W (Photo 11), Rl
(1990) . HARY2 (2000) & & N A SHED
BHEE M 2 Wil H a. ogawae £ LTV 5, FF

Photo 11. & 3 R U OO EDH (a) &5iHDPI (b)
Breast with narrow brown band (a) and upper part
coloration (b) of Hypsipetes amaurotis.

(a: 010-04-23; b: 2008-06-06, Nk, SK)
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ZHEHNCIE PR Mk E 2 L H BN, HY
ERINCIE 100 P2 B BN AN ifg 72 18 2 BT
MBRENZE LD B,

X EFEBSEN, RUIBEMERE SN TV DI

MZEDHTH BN, T TOBEHE LKL
B FRhA (1990) THLZ SIS BT % B
DEBRFADREEN TV D,

TACT B - P2 TR - AR 2 - B

ETCIEER - 00 - S MRS, BHEL T
Wh, 28« BAETIHREICIEEREL T
HEL TV OMEWMO EHRLDH S (1125
e, HEm—t; BaOEEE, vbsHE ), /1)
B HUETIR7TARKIZATOIEEINET

ENH BN, NEE - EETORLBRIIFEAL
T, HHEREIIZERT, h2ZETEY 2vF
U F 7 ORI, HRILESORSE, Eavo
L BHR. Sl CICEMESNTED, B
HzZIILoHEIr2HENIMICER TS L
& 075 < 7% (Photo 12¢-f) HEOE & &M | 1
~2m DT EMLZVH, ) 5m OFE SICH B8
FICHEBE LR H D, EMITEICHNEL
T %5, WMEDEIHBFEHFNCDONTIEZ DM
E£HH B (Table 2) o ZHHICIZ M ATHIEDN
ThOETEELI T, LEEERE THL

Photo 12. JiJE’To”BE%(a) fRES (b), BRU, By (o) -
1

FaF 7 (d) - BHRCOBRE (o) LIS

Erithacus komadori adult male (a) and female (b),

nests on Livistona chinensis (c), Pleioblastus lmearls

%d)d and also in nestbox (e), and a juvenile soon after
edgin,

(a: 200% 04- 15; b: 2007-05-23; ¢: 2009-05-30; d: 2006-

04-18; e: 2005- 05- 28; f: 2007- 07- 09)

LTW5 &#EZ 5N % (Seki and Ogura, 2007),
FASVE TR Z NI TN, ZFDEDEH
ICEREE CTHEINT-EMMNH S (Seki and
Ogura, 2007), b AZHE T, &m - BHO
HRENIAS <, I T%Hﬁ@ﬁfﬂb‘ﬁﬁﬁﬁﬁﬁﬁ
Erithacus komadori komadori D F N BHE X
TW3 (Photo 12a, b)s X F T FU 7 DNA
DY ba—)VEB O S - AT 50
JHEEM & BERKEDOBIALEH O TldH ik
MEBLEMTENED SN TS (Seki et al.,
2007a)

AVEI R OZENSESX TIRIFHEEDREDN

HO, W2 P EAZBSTEREZIE
WA BN I N, BEETE R BHEORIS
%W?’J“?Eié’ﬂ“(b\% (4HiW , 2008)s kH S
VS TEHEPAZEL THEINZDIE., 70D
W& ER AN R 48 €1 C b % dif# Monticola solitarius
philippensis DR 72 R SAAKTEN, 2B,
FTETIRESOE Il M. s. pandoo D &L
BOK1HlH S (L, 1989; Birder fi ££58 ,
2000c¢),

THAya P2 ETHEMERE N (Photo 13),

WS - RSB THLHEIBDEMERVYED
BRI NIz, Kawaji et al. (1989) iIc&E 2B
TOEREHORELN DS, FE - BABTE
ZHHI 2 L CRlER D D, N2 - BARET
& D7E IR nh, B RS B BN )
Fxwv, MZETBZRUEGIORIZ. wWIn
) avFavFr/otbE 1l ~3mEEDOL
TAHICKNERR, R ETELN TV, H

Photo 13. 7 A2 v ASKE (a, b) BLUTREDLEE (c) &
BLHG

Adult male (a, b) and female (¢) Turdus celaenops and
its nest (d).

(a: 2010-04-23 ; b:2009-04-19; c: 2009-04-15; d: 2009-
05-29, Nk, SK)
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ZETEEAMICEHREINTVS , FATFE
HHOMEEDEMGIE, REESHL TWEHREHE
BEAOMEALD EBOTHEEEINBED (R
B4, 2002), E£EMMOFEMELLKIZITDNT
WEW,

TIARX: HZENLBHEXETORETRIFEFEDL
wNHO, W2E - WEIZBETHE - JBirb
MRS N TV D, OZETHEEHOEE
HEIWN D7 7m0, H2ZEOBHEEEO R &I
Lo EENE T, BidoPE< (Photo
14), 290 Nk—krFa] LEBEENGE
STHZZ2BENEVRMENS S, B
D—HBTIE T DB FER 2RI S H ST
R UhH, oI DOER & IAMEICFKR T
EZNEIMDICOVTRSEDRADPLETH
%, Fxhd (1990) B X T HA G %2 (2000) Tld
M IYEOBREEM 2 W C. d. riukiuensis
E LTV, USRS (2000) Tl bisk
VIS OBIHERM & HFE L CRlik S Nz difd C.
d. riukivensis DML T O BEHEEMATH %
HifE C. d. sakhalinensis HEDEEAADE D
E—BL., FASIENSEERETEML
TVHEEIEZENE X 20, HEMICH
i C. d ‘riukivensis £ 3% LT3, iz,
BREKY| B TS 20 U A ADOWFIC DOV TH
BET U7e R S (2002) 13, MERE S CTEAE L
TWVWAEMMNHM C. d restricta K7 EEI NS
EDOFERRLTEO., M AIHEOBEGEER
DB OV TEHRA T 2 0EDDH D, JEE
FEHEAIC E. BHEEMICE T Ak & 3T RER
KR %, Wil C d cantans B X UM C. d
borealis DR 7% 63 2 (A DB HH & Wi
TNTW3, Hifl C. d. sakhalinensis OFF %
FOMEKOMEEGNEH S &SNS (HEET
NEED Bty 2 — A, FAME ).

AATIRLY A M2 ETIEEMAZEL THRE
N, HEREME SN TS (Higuchi & Kawaji,
1989), #iFf2E - BAaETIE6~7HICE
BREOBSEEBEN DD, OZE - FETLE

Photo 14. 7 7' A A S BUS DAL (a) LIS (b) DFIE LTERE
Body (a) and head coloration and shape (b) of Cettia
diphone adult male.

(a: 2008-04-19; b: 2009-05-18, Nk, SK)
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Photo 16. T Y XF IS (a) L ZNZNHDPI T ELPIDFKD

Photo 15. £ A < L 7 A EDF®E

Adult bird body coloration of Phylloscopus ijimae.
(2009-04-21, Nk, SK)

HETOEDOHEEND BH, BIZRET 5
HEMAERIE RV, P2ETEEAHICE D
SAEOBEERND 2 (ERERZE B
7, 1996; B, 2001), zEoftkE. FAS
VSR & IR T 2P EHEEERD =%
BOMALETIEETZATODRMEE TV KRICE
WD B LENBED (RES, 2002), JBREIC
DVWTEMBEOFELWIEREITDRATVAEY
(Photo 15),

Ly A B2 RS TTIRIRIEEE, 12815

BHSTHEHAZE L TN, W
THALBHOBIRFFHINRE SN TS (FI,
1990), E& T OGERNH 5 M, HE
EE <,

FEXF P ZETIE 4~ T HICHEFIVICE SRS N,

A& BTV b U =R E) P B E BT E)
MBS ENTED, 7T HICHERHIRDH %
FDHEEINT VD, [TZE - BRI - P& -
BOBTLOHXTZRTHICDBOREND %,
O DR ZFRS & AR BIR T N5 R

JIINRTE B S ik (b—d)o

Adult male Ficedula narcissina (a) and individulas
with some juvenile featers and different size of breast
yellow patch (b—d).

(Sz},(l)x 1999-06-05; c: 2007-05-19; d: 2010-05-31, Nk,
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Photo 17. %> Y F a3 v WS & 21 TOffk

SEKI, S. et al.

Adult male (a) and bird with female molt (female or
young male; b) of Terpsiphone atrocaudata
{a: 2008-05-28: b: 1999-06, Nk, SK)

AZIADBEETZ LK THBRICERES N
5, W2 B TR ZE L TRON KIS
HWA Y — 7 B TEEO BN RN R EA T
i Ficedula narcissina owstoni DRz 5D
(Photo 16), o FFEAF R DI 1T 13 Bl 10D 45 HL
MREVD, BHICKZERTHZDOh, kD
HIRIC X ZERTH SO0, FHMEAHTH %,
HifE F. n. owstoni DRSO PEANDOHPNE, H
T F n. narcissina DFE X DL 3 HELL LA
MmBEEN (LB SEVIZE, 2009), £ 5O
— iR i & RIS K 2 HOPIRIA D ¥ 2 it L
T30 LNEV, HEOHED ORI
M RO OH M F n narcissina DHFEH 72 /HD
Ak s 2 BEREINS, LHHORRIEE,

VravFav: ezl - BB TEIHEEE

BRI BHORRLAD D, FE - BELHE - =
ET®WMMoORENZ L, O2E - IS T
WEHORESRNH S (Photo 17) HZE -
BOMETEEREEND S (1995 FREHIA
B, +EN R ZE/N2R, EBRA, A

ul : T RS

Photo 18. Y~ AT WSO (a), HHEB (b), Hifi (b) DM, B
KU, BEEH ()
Body (a), head (b), and F(Bper part coloration (¢) of

Parus varius and its nest

(a, b, c: 2010-04-21; d: 2008-05-29, Nk, SK)

A

3). ZWORFRITE V. #&M (1990) TldifdE
Terpsiphone atrocaudata illex & TN %M, H
AR (2000) TRz RAE L TWEW,

YIAT  PZETIREET S HBICHEEEIN, 3~

7 AT ER - 90 - B, 8 HITHh T TR AT
HBENEREEIN T WS, H@ifizlE. BAET
W EBEPHET M B BT B8N D
D.OZE-BIEE-F5ETEEEHRMND 20,
WINE P ZBICHARTEEHEE XKV, hZ
BT 2B EAOHROITE - RE & IEEH
R, BEOEMB L EHBDO 7Y — L@
DBEE B S NE L, ik Parus varius amamii
DB & —BF % miAZ W (Photo 18) o Al
(1990) (3 &5k A P v. amamii £ L TWBH
HARY2: (2000) TEHFEZRE L TRV,
HZE - BEETIREFREINERLETS
MO END D, BAIEE - A2 S TIEHEN
BN ENT WS, H2E - TE - Bh
B EETHBHEAORES VR BVMN, I
EETREHP OGN TV, M A TS THE
SEM R U TR SN HETIE, e
REERZHTTIKABT, IR TE
{ T (Photo 19), BAE - T BICHHT 5
ff Zosterops japonicus insularis & & ®WIKE
D 4id 5k Z j. loochooensis DT
NORFME LRI —HET., ThETOL
CAHAMMO DI DWW TR E N TV
Vo BIEREIERD — T T DI REM 7 1 7 X
i T A R LD, oD%
M EBHIEICK D TEZNE I MICDNTRS
%, METOREND S, M (1990) (T Z.

Photo 19. >§°/“C11:®é% (a), HHEB (b). M (o). BRUHEMERD

Body (a), head (b), and under part coloration (¢) of
Zosteropus japonicus and its used nest (d).
(a2009-04-2(f7b:2010-04-24; c: 2007-05-22; d:2006-
05-17, Nk, SK)
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j. insularis & LTV 2D, HAREZEZ (2000)
TRHEZETE L TWARY, XH (2008) Tlk.
YA LERRNE WD Z. j. stejnegeri 1AL
TWVW3ELTW3, BN SBEOEITMT
T Ot IR A difE Z. j. japonicus @
Rtz 59 2 AN BICBHEIN TV S, JE
BHAHAIC I AR IC TR Z. /. insularis DR &
—HTBMEOMERME D2 LENB (FEE
ENEWE O B 22— hES, fME ).

AT ST iz ETIHEERRZ I N (Photo 20), H
Vb BURIETHNHEEINTE D, BHEL
TV EEZBND, TETIE3~7HICalE
MHO, WHHZWE - FETIE 6 HDlERN%
1EH %, BERETIEEHEBORLENT L (
HEHSOR, 2009). HiEKYETIE A5
ERFEBEOEMEFRTH 2, LWICIHMEC
s. kawarahiba DR Z F DK O HIEHEH &
H%5,

INGT RATRA RS - P2 BEHES - EBT
FHAMERE N, O25 - B T8 BEAZE
LTt d %, NEETEHEDPBEINT
BO, BHEOWEEND B, EAETEEH
KHEBIRENT VWS, BHBICEZRI NS M
g, SUNAR L DOEKICEEXR TN TH B
R BN, FMERFRETbhATVLARL
(Photo 21) o &l (1990) (X #5E M fE % Corvus
macrorhynchos japonensis £ UL CWAMNHALS
22 (2000) TIRRHEREZEE L TORW,

COEh, BHICERBERT 2BELREEONE
Mo, 4~THDODEDHIKEWVWTNADE THEE
EFEEE N0, ERTHMABEINGTE, AT
VETEHELTWAAREEND S EXR DI NMITT
RYF, XAYF, FauyF ., avF, TAYF
NV TH N AVTF FINE, TIYNA,
VUNA, FEFLA, bIVITIO 3B, &
72U, CTTREEMCESEMEDHREEICIORD L
feizd, BMEMFEICE T 2 EREEOLRN G &
75 E DORRERIE SR 5 X HERICEIEL TV 5 ATHEMED

Photo 20. 17 I U il
Adult male Carduelis sinica.
(a: 2005-04-08; b: 2008-04-08, Nk, SK)

[Bulletin of FFPRI, Vol.10, No.4, 2011

Photo 21. N7 N 45 A
Adult Corvus macrorhynchos.
(2010-07-17, Kd, SK)

BlRVWEEZLDNZTFHERIYNALZLEOEL T E
NTVWEZLICHEEIRETH S, £/, ThEidx
RS, RFFETHOWZBSGERICHLTEE - SHOD
PHEZ N RELT LEEE TR VD, T TEH
OTHEMEN R I NEh -, HHVWIEETE. ¥
FEOMBEMENEEENE DI TlEAEY, 7V F, X
AYF, FavudF | avF TAHFEEMEL,
PEIZEHCHI THRENICRESh, X480 F, 74
YFRIEWEFTD TREOEBRL D2, ThHD
OB MM A a0 = — OMEREMIZ TV, Y
THEEMICEZL, PEIIEMICERS NS D, Hi
BRERHRIN TRV, NVEEH - B2 <.
HHEZERZHERINTVEWVY, 8§ AZREEDR
BNH B, AVIVFRIIPZETFEFBRBEHREIN T
M. TNETOL IABWZRET 5 BRI H
BHELNTVAEV, FUNNMIEHEHIHICIZDIEL
RV, BEICBEE T B I G 2 S TRV
WKEIN—F (HiFFEMOELE,N %<, HaHEET
BN o lkiZ DN ES I ARH) DA TH B, FhT
B THRENSF UM, TEDRETHERES. o
orientalis DR 7z Fi DA N Z WA (Photo 22). #f
MAEREHIITTDNTWVERY, 7YX ZETIE
HIICBIRENE L8 HED, TNETDODETAH
FEIZFERR SN T VRV, YN RITEIIC S DED L iR
TNTEO., &K (1990) TEHZETHRED BB
ENTZERERELTVEN, ZOBRDEINCE-S
DO ESHEERBIIARHATH S, FEFLAEH2
BTIRIFMERRINTVEN, ThETOLT A

Photo 22. /3 F DalEkE A 7E RV, iR AR R0,
Streptopelia orientalis is thought to be a common
visitor in the Tokara Islands, presently without reliable
breeding records.

(2007-04-15, Nk, SK)
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AR T B ERIELENTVEY, NFY T I iEH#
WAL BHICHIT TORENZ L, BLICIENRT S
ENZNEHRENED, HZ2ETIE6~7HICE
EHROLBNEND 2 DO RO H B I K
nENTz,

COEI R MASHBEOENMEX, JLICEEET %=
ANERHEANCHEET 2B/BERESLEIERZ>TWVS, F
AIHETEWMERINZI0FE (BRAEOF VR
FR<) Z. @A (2009) AR LTz BAE O EhifE 32 ff
BXUBEKRBOEG M 34 F & LLigS % &, 3 Higic
HETZEDOH 13, 3HEOHFTIE N ATHEICD
HEIET HEOMN 10, EASLAIC LA Lk
WEDOMN 11, BEKREXZEZENLMEICULITA
LaWVWEOMN 10, Zofidvwd b 2 #isicom
B THoTce PATHNRBICDOIHNMGT HHEE D%
NOETEEL, £, MICK > T N AT 5B OB
LD EAHIBOER L ZEENICEMEL TV
HEMENEZSENS T &5 (Seki ef al. 2007a). tH T
SO SHEHEOEKIFHICEOHBECES,
DERELERD S Z2ENSDHER EICXDHIKE N
TWVBREFTE R, MEGHMENEROMELZZT
TR ENTAREZTRBT S EEZON, EHIC,
TNZFNOEFEBICIONWTHL E, FATHEDHRT
L EHEHORBBEICIIBTEDOERMRKEL, BE
DOESEFEE, D2V L DEHEEIIKEL B
STV EHNENT, BAE - FAIFE - BEK
BV RERZEBMAT—IVE, PASHENDRE
EWVINTHREMAT =)V ET, EOX S REREERK
MEFEESHHEOBEWVICHEEL TV SO0 ZIHS MIC
THILRSBORETH 2, L/RE - HiHEEL
EODITERNDEVEAEEZH T, K0 FMEE
BEBHEL TWIRENH S,

Q) bAFHEICET B ML

AW TEIEN R I N> 274 D2 1,
BB X OCMIHOWE O ORHHOREFENE <. ED
ORBEELTHNASHEREAT BN, 2—F27
KBERHEE 7 27 B E B0 0 O DR D S Fl5
MICKITLIRTH S LHEME Nz, LML, LFOD
37HETCRAMICEREBBENE. BE LTV 5 AHE
WhH B LEZ SN,

NAY TV EHZEOHMTOXHOIEIZ L,
BAORREENRBEI N, VISR ZETRAN
ZHELTEDHEEBDOEEND Tz HEHTIEA
YRY, RAE, AIVHE, aHE, E RUHETE
HORSBRH o7z, wIhe M TH ST 1 4l
ULHEEOZVADNS D, BEAEKIHTHI LEZ
SNz, T« ZBAFETENAZT, /AU, TN
Fav TR TEXPOHBELAH L, H2ETIENT
NOARBERDEERYI D>z F - FRUHDE

KIGHEW - AL T, DETE LWz U TRl
DHHBIETV, YIVF, RVFOHTH BN,
AZALFRY, LFrm, FauvdayF, nvyvF
TWE M ATHNEOHTH N min D% & TOLH O
DI RV, YRUF LB T, BiETSEEK
BICEBEERT BT IV VF Scolopax mira Dt
B3, HifAEcLBEOREBRTEINETDEC A
ELERTE R ol EFLAEHEEM - DR
BN Z VD, NTEFLA, AL RGEWEELT
FETHEIN, FichZzZBETEVIhOHICBEI
DILFHH O, LERTAHRENY, Ze Ny LM%
MLUTCRESNH D, e XF -V ITIFHETR, VY
A, /JdR, VUV ERF, VavExRF TANT,
YUNT, VT, YTV A FRALYIA, FU
A ZREFTEKPORBRN Doz RAYVOEHTIERA
o, AVSAH, IVvRAVa, TEY. rad,
7RUVEHTT MY, YA, LV RVETF LI KU,
L7 BV DVWTEAHOREENE SN, ThHDM
DH5B, JIREFRALY I AE, BEKRETIIE
XF2LEINZH (REHEDOE, 2009, EIEERO
NMALTEEICEREMIAICEEES N (FrE - Lt
, 1999), XM DORBRIEDVPENETH S, £/, YN
FEABMSBIXUCETETLHLTELINED (
HIE D, 1995; B E, 2008), AWZEICED M55
5T HZ OGN ARl kD iR & Nz,

F B, TNTNOMEED 35km® A D Lt
NS R B RIES 2 i TdH O (Table 1; Fig. 1),
BREED—E U AR L Cofid 2 b Tldik
Vo —HEBDSER T, JUNA TIT AR THERS 7%
E D El THAABDELH N REWFINISNT
O (Seki, 2005 ; H , 2008), /INaiFE D AE B A E
BT d 5 M A TFETE, AR MEAEDE
ZENE MR LITHERTRENVETFEEINS, £z,
M SYIET CEOKIRIGEREHRICIENS & E7Y
KR T34CHEWD, —/7T. AERBLILKRT 5L
BHOHFHKIEMZIEHFE L VDI L TEHO A
BAIREELS, R L THEFHAET 1L4CTER VA
M & 72> TV A (BH, 1991), ZLHAD GRS,
HieEW iz & OmEMt e Z DR EEZT EEFORE
BRITBEMR U (Seki et al. 2007a). Bh¥'&E o £H 7% F]
THMEBEOMEBCMABIC L EET S LHNE NG,
COXKD HEBHMDON DTSR 75 E DB w2
T, FATHEITBT 5 SO BAREC R
MWAFICHRTEZWERV—/T, WMNALETEE
HoGBMFEE I —HIcETENTzONE LNV,
fzizU, b XS I M ASHBICBIFBZINETOD
LMD BBEREFIEFHICRENTE D, BEHE LT
DT OHIBDOMESIFICTDONTHLEMNMTT BITIE, B
SHFE DS L FAERIC, SBDOE S EZ2 MM ETH
rEZBNT,
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EE

NEZERICRFEREEZLEODELDZICHIEDEELE
MEBWREEREOEEFW:e, PHSHIBICBITSE
OB OIIEIC B 12 > T LEE BB, HREE—.
SFERAES, WG, KA E, hREE. SHEZ.
WG BB, RN BHEIR. JOKBERR,
KEF—BR, fepke, ANRIRL MBOETS. A O
BRICIEEEREHR, BROREEZWZZ W, 2%
AET —ZX—=ZXDOFCH Tz > T IR S EE 92 AT
i, EZZ UYL 1000 ERED T —ZFH
CHT> TIBRBEEEM BN > 2 —Ic, HKEOE
H2K > Twiziiwic (FIHEFA LR R 25 22-41
5, BRAEZFE 110301001 5 ), HHMAEICHz-T
ANKRE L Inig=Ea], ANHUKEERE, kA —2. md
B, SR ILHEE =, FR K, LS E.
. K. BRHL MREE. Hm—
P, APz RECHTENSERRD S 4
&Lz BN T EMNRIBIC iV nie,
2HDEXLDEFHFICIIZ OERETHERMEWE
Wiz, TOEEEBO TELAL LIP3, TOMED—
ol () BRMRES A B ZE AT — M PE B B K O R 25t
T4 (GRER S 14760108, 17780130, 21370039,
22780153) e k> Tirbniz,

Web %k
BEOFEY A FEILLTD web YA F 25 ATF-AlHE
Td % (Online Appendix 1 ~ 10),
Avian check-list of each island is available from the
web site cited below (Online Appendix 1 ~ 10) .
http://sites.google.com/site/tokara2011/
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Table 2. b7 7 5 Ctd & i i FH & 2 0 BRIGUEHIE 6 & RSO R L. SUBHE O X 5313, 1 RILF OREEA, 225 5 A OREEO, 5 R EoflikizO, i 25tz @, &L
Teo WEMDO TV 7 7Ry b ERETH 2 ST B SRO F AR R O & JGE TR S 2 ildasiliR S n7SCikE R Ly SIHSCIROTSIZADI% T Oilsk %, BBDO9IIEGKALR T — ¥ R— 2 Otk m §, 5
WHEIMN D 717 7 Ry MR BT 230828 L, MIZACISITED, BN, CIEHINHE, FIRELBHE, NIZE, NUGHIE D 3HERE L 22 05008 R, U, & L7,

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara Islands. Each symbol indicates following class or type of records ; A = 1 record; 1 < O < 5 records: © = 5 records; @: breeding
records. In the "references and notes" section, the two alphabets followed by two figures are identical with those shown at the end of each reference in the reference list, TS indicates the records in this study, and BDD09 means the records
from bird banding records database of Japan; in represent the following breeding records; M: mating behavior; E: egg laying or i ion; C: lings; F: i N: nesting; N: nest building without later
conformation of egg laying or chick rearing; U: details undescribed.
it 2N 4H 8H 2H 5% Gk &)
Species Island\Month Al References and notes
1 A4 Y7 Tachybaptus ruficollis Kc KU9%6
Nk Sa91; KU96; BBD09; TS
Ti TS
Tk An08
2 ~vang vy Podiceps nigricollis Nk IH B B B ] TS
3IIAAYTY Podiceps auritus A N . | ] Sa91
4NN HAYTY Podiceps cristatus Ke Sa91
Nk KU96; TS
Tk Ym00
5 sa7>7HRY Y  Diomedea nigripes Ke
6 NCUIXFFFY  Prerodroma solandri Sw IH B B B ]
TS UNT S AFRF Y Prerodroma hypolenca Kce - - - - -
8 7+ FVY Bulweria bulwerii Kc A
Gj
Nk
Ti @)
Sw A
Ak A
Kd O
Km
Yk
9 AXIRXFFFY Calonectris leucomelas Ke A A
Gj Tt54(U); Sa91; YI11; TS
Nk (@] (@] o Sa91; KU96; BBD09; TS
Ti @) A KUS8; Sa91; KU96; TS
Sw O Ng38a(U); Th94; KU96; TS
Ak O A Ng38a(U); Sa91: KU96; Sn05; Sn10b; YIT1(N); TS
Kd ° Ng38a(N) ; Mr95; YI11(EN); TS
Tk A O Mr82; Sa91; Tr03; An08; TS
Km YI11 (NE); TS
Yk Ng38a(U); Th94
10 AFHIAFXERY Puffinus pacificus Nk
1 7A7>IXFXFY  Puffinus carneipes Nk
H B BB REN
12 N RY TAFFX Y Puffinus tenuirostris Gj
Nk
Ti
13 AYAFY Sula leucogaster Ke A A A KU96; TS
Gj [ ] Ng38b(C); Mr95; KU96; YI11(NC); TS(NC)
Nk (@) (@) (@) @) Sa91; KU96; Ym97; Ym98(N); BBDOI(NC); TS(NC)
Ti O A A O Kw88; Sa91; KU96; TS
Sw O O Kr77; Sa91; Tb94; KU96; TS
Ak O A A Sa91; KU96; Sn10a; TS
Kd A Mr95; KU96; TS
Tk Sa91; KU96
14 74V 7AY%FY Sula dactylatra Gj
Ti
Kd
IS 7AT7SAY AR Sula sula Ke
Nk
Sw
16 A7 Phalacrocorax carbo Nk
Ti
Tk
17 739 Phalacrocorax capillatus Ke Sa91
Nk @] Sa91; KU96; Kr96; Ym98; TS
Ti
Sw
Ak
Kd
Tk O Sa91; KU96; YmO00; An99; An08
Yk TS
18 X Phalacrocorax pelagicus Kce Sn78; KU96
A E B REEER
19 v Ah /34 Botaurus stellaris Nk
4 B EBERENR
20 2> a4 Ixobrychus sinensis Ke VAN
Nk @] Sa91; KU96; Bd00d; BBD09; TS
Ti
Sw A
Ak A
Tk

#

KR O, 7 7515 CER B S 02 Ao fifTIC > W TElR D & 2 3R, & > 7 A TIHiffiAnser fabalis middendorffii, 7 713 a7 € ¥ TldififliHalcyon coromanda major$s X OH. c. bangsi, 775X TlEii
fliHirundo rustica saturata®s X OH. r. gutturalis, ) X F 7% % L A T3 HfifiMotacilla flava simillima, M.f. taivana % % O M. f. macronyx, 2»7 % % L A TIZHlifl M. alba ocularis. M.a.lugens. M.aleucopsis ¥ X O¥
M.a.personata, 7 7€ X Cl&liifliLanius cristatus cristatus ¥ X OL. c. lucionensis, ¥ > ¥ a7 7 4 TldiifliPericrocotus divaricatus divaricatus # % OP. d. tegimae, £ & 3 F) T fiifliMonticola solitarius
philippensist X OM. s. pandoo, 7 7" 3 TV il Turdus i BLUTn. iv 7 74 ATIZHRIC. diphone sakhalinensis, Cettia d. cantans, C.d.riukiuensis, # %O C.d. borealis, ¥ £% ¥ Tl&
WiffiFicedula narcissina narcissina¥ % OF. n. owstoni, 7 # V) TIZHliffiCyanoptila ¢ I BLK C.e ilis, A nCififfiZosterops japonicus japonicus, Z.j.insularis, Z.j.loochooensis,
7 7 ¥ Tl fiffiEmberiza spodocephala spodocephala # % U\ E. 5. p . 17 7 &7 TIHlifliCarduelis sinica kawarahiba® X ¥ C.s. minor® LA % % ,

multiple ies or recoded rare pecies in the Tokara Islands: subspecies noted in those articles are middendorffii for Anser fabalis; major and bangsi for Halcyon coromanda; saturata and gutturalis,

for Hirundo rusticas si
divaricatus; philippensis and pandoo for Monticola solitarius; eunomus and naumanni for Turdus naumanni; cantans, riukivensis and borealis for Cettia diphone;, narcissina and owstoni for Ficedula narcissina; cyanomelana and

cumatilis for C: c and pi for Emberiza spodocephala; kawarahiba and minor for Carduelis sinica.

taivana, and for illa flava; ocularis, lugens, leucopsis and personata for M. alba; cristatus and lucionensis for Lanius cristatus; divaricatus and tegimae for Pericrocotus
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

it FA 21 4H 6H 8H 121 5% Gk &)
Species Island\Month Feb Jun Dec References and notes
21 Va7 ¥ 23> a4 Ixobrychus cinnamomeus Nk BBD09; TS
Ti Sa91; KU96; TS
Ak Sa91
2 ¥HhHITruy¥ Ixobrychus flavicollis Nk KU96; Bd00d; TS
Ti
Tk
23 2vaAq Gorsachius goisagi Kc aN Sa91; KU96
Nk (@] Sa91; KU96; Sk01; Sk10a; TS
Ti (@] Kw88; Sa91; KU96; Bd99; TS
Ak O Sa91; KU96; Sn05; Sn10a; TS
Kd Mr95
Tk (@) Sa91; KU96
24 IAHX Nycticorax nycticorax Ke A A Sa91; KU96; TS
Gj TS
Nk (@) (@) Sa91; KU96; BBD09; TS(F)
Ti © @) Kw88; Sa91; KU96; TS
Sw A Kr77; KU96; TS
Ak O [ ) MKI0(F); Sa91; KU96; Sn05; Sn10a, b; TS
Kd A TS
Tk O O Sa91; KU96; An99; An08; TS
Yk Tbo4
25 Yo Butorides striatus Kc AN AN Sa91; KU96; TS
Nk O O Sa91; KU96; BBD09; TS
Ti O Sa91; KU96; TS
Sw KU%
Ak A Sa91; KU96; TS
Kd JAN KU9%6; TS
Tk O Sagl; An08
Yk Tb94
26 TANY 7HX Ardeola bacchus Ke TS
Nk (@} Sa91; KU96; Bd0Oc; BBD09; TS
Ti O Sa91; KU96; Bd99; Bd00d; TS
Sw Mz05
Ak @] Sa91; Sn05; Sn10a; TS
Tk A Sa91; An99; An08
27 7eH¥ Bubulcus ibis Ke A Sa91; KU96; TS
Nk (@] Sa91; KU96; BBD09; TS
Ti (@] Kw88; Sa91; KU96; BBD09; TS
Sw AN Kr77; Sa91; Tb94; KU96; TS
Ak (@] Sa91; KU96; Sn05; Sn10a; TS
Kd A Mr95; KU96; TS
Tk © Sa91; KU96; An99; An08; TS
Km
Yk
28 44X Egretta alba Ke A KU96; TS
Gj TS
Nk (@] Sa91; KU96; BBD0Y; TS
Ti (@] Sa91; KU96; TS
Sw Sa91; TS
Ak O Sa91; KU96; Sn05; Sn10a; TS
Kd TS
Tk O Sa91; KU96; An99; An08; TS
29 Fav¥ [Egretta intermedia Ke O Sa91; KU96; TS
Gj TS
Nk (@) Sa91; KU96; TS
Ti (@) Sa91; KU96; TS
Sw O Sa91; Kr77; KU96; TS
Ak O Sa91; KU96; Sn05; Snl0a, b; TS
Kd A Mr95; KU96; TS
Tk O Sa91; KU96; An99; Sm99; Tr03; An08; TS
30 aH¥ Egretta garzetta Kc A Sa91; KU96; TS
Gj TS
Nk (@] Sa91; Kr96; KU96; BBD09; TS
Ti (@] Sa91; KU96; TS
Sw A Kr77; Sa91; KU96; TS
Ak O Sa91; KU96; Sn05; Sn10a, b; TS
Kd AN Mr95; KU96; TS
Tk © Sa91; KU96; An99; An08; TS
Yk Tbo4
31 A5 59X Egretta eulophotes Nk KU96; TS
Tk . ! . . Sa91; An99; An08
32 sug¥ Egretta sacra Ke A A KP87; Sa91; KU96; TS
Nk (@) Sa91; KU96; Ym97; TS
Ti O Mk90; Sa91; KU96; TS
Sw O KP87; Sa91; KU96; TS
Ak A Sa91; Mk90
Kd A Mk90; M195; KU96; TS
Tk O O Sa86(NEC); KP87; Sa91; KU96; An99; Sm99; YmO00; An08; TS
Yk Tb94
33 TAYF Ardea cinerea Ke O KU96; TS
Nk (@] Sa91; Kr96; KU96; Ym98; BBD09; TS
Ti O Sa91; KU96; TS
Sw TS
Ak O Sa91; Sn05; Sn10a, b; TS
Kd AN KU9%6
Tk O Sa91; KU96; An99; Ym00: Tr03; An08; TS
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

Avifauna of the Tokara Islands, northern Ryukyu Archipelago.

it A
Species Island\Month
34 AV FHX Ardea purpurea Kc
Nk
Ti
35 av/ by Ciconia boyciana Nk
36 FRawvy Ciconia nigra Nk
37 yav s~ HX Platalea minor Ti
38 N4 HY Anser anser Nk
39 2y Anser albifrons Kc
Ak
40 ey o4 Anser fabalis Nk
41 A FY Aix galericulata Nk
Ti
Tk
2 =T ‘Anas platyrhynchos Ke
Nk
Ti
Ak
Tk
43 ANTE ‘Anas poecilorhyncha Ke
Nk
Ti
Sw
Ak
Tk
4 ane Anas crecca Ke
Nk
Ti
Ak
Tk
45 FErAE ‘Anas formosa Nk
46 a2 AE Anas falcata Nk
Ti
L EDE ‘Anas strepera NK
Ak
Tk
8 EFVAE ‘Anas penelope Nk
Tk
49 X FAAE Anas acuta Kce
Nk
Ti
Tk
50 ve7Y Anas querquedula Nk
Ti
51 n"yEusE Anas clypeata Nk
Tk
52 Aenvm Aythya ferina Nk
Tk
53 ¥vsonvn Aythya fuligula NK
54 ZAHE Aythya marila Nk
55 AAYusE Bucephala clangula Nk
56 7 I7AY Mergus serrator Nk
571 A T7A Y Mergus merganser Nk
58 I Pandion haliaetus Ke
Gj
Nk
Ti
Sw
Ak
Kd
Tk
Yk
59 NF o= Pernis apivorus Kc
Nk
Ti
Ak
Tk
60 FE Milvus migrans Ke
Nk
Ti
Sw
Ak
Tk
6l A¥nvyy Haliaeetus albicilla Gj
62 AKX N Accipiter gentilis Nk
Ti
Sw
Kd
Tk
63 THNT I Accipiter soloensis Kc
Nk
Ti
Sw
Ak
Tk
64 Vs ‘Accipiter gularis Ke
Nk
Ti
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fili% k7 &)

References and notes

Sa91
Sa91; KU96
Sa91; KU96; TS

KU96

Sa91; Kr96; KU96; YmI8; TS
Sa91; KU96; TS

Sa91

Sa91; KU96; TS

KP87; Sa91; KU96
Sa91; Kr96; KU96; Ym98; TS

Kr77
Sa91; KU96; Sn05
Sa91; Ym00; An99; TS

KU9%6; TS
Sa91; KU96; Ym98; TS

Sad1
Sn78; KU96; An99; An08; TS

KU79

Sa91; KU96; Bd97d; TS

Sa91; KU96; Ym98: TS
KU9%6; TS
KU96; TS

Sa91; KU96; TS

Sa91; KP87(N); KU96; TS
TS(N)

Kw88; Sa91; KU96; TS(NC)
Sa91; KU96; Ym02; TS

Mk90; Sa91; KU96; Sn05; TS(N)
KU96; TS

Tb94; TS

Sa91; Kr96; KU96; Ym97; Ym98; TS(N)

Sa86; KP87; Sa91; KU96; Ym00; An99; An08; TS

TS

Sa91; KU96; Bd98d; TS
Sa91; KU96; Bd0Od; TS
TS

Sa91; An08; TS

Sa91; KU96; TS

Sa91; KU96; TS(NC)
Kr77
Sa91; KU96; Sn05; TS

Sa91; Kr96; KU96; Ym97; Ym98; Sk01; TS

Sa91; KU96; Ym00; An99; An08; TS

KU9%

KU96; Ym97; TS
Sa91; KU96; TS

Sa91; KU96; Bd00d; TS

KU9%
Sn10b; TS
An99; An08; TS

Sa91; KU96; Bd97b; BA00d; Tz05; TS

Sa91; KU96; TS
Sa91; KU96; BBD09; TS
KP87; Sa91; KU96; BBD09; TS
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

it 2N 8H 0H 12H fili% k7 &)
Species Island\Month Apl Al Oct Dec References and notes
64 2 Accipiter gularis Sw KU96
Ak Sn78; Sn05; Sn10a, b; TS
Tk Sa91; KU96; TS
Yk Mr95
65 NAZH Accipiter nisus Kc Sa91
Nk O Sa91; Kr96; KU96; Ym97; Ym98; BBD09; TS
Ti @] Sa91; KU96; TS
Ak O
Kd AN KU96
Tk Sa91; KU96; Ym00; TS
66/ AY Buteo buteo Ke AN Sa91; KP87
Nk O Sa91; Kr96; KU96; Ym97; TS
Ti Sa91; KU96; TS
Sw A Sa91; KU96; Ym02; TS
Ak
Kd A
Tk A Mr82; Sa91; KU96; An99; Ym00; An08; TS
67 HN Butastur indicus Kce A A Sa91; KU96; TS
Gj
Nk O O Sa91; KU96; Sk10a; BBD09; TS
Ti O O Sa91; KU96; TS
Sw AN AN Kr77; KU96
Ak O O A Sa91; KU96; Sn05; Sn10a; TS
Kd AN AN Mr95; KU96
Tk O O @] Sa91; KU96; An99; Mt87; Hg00; YmO0; An08; TS
Yk A
68 Hynys Aquila heliaca Nk PNl B B B e
69 nffoFayt Circus cyaneus Nk . . . . . .
Ti
0 28552k Circus melanoleucos Kd PN BB B B B
71 Favk Circus spilonotus Nk
A B EEENEDR
72 NY T Falco peregrinus Gj
Nk o o A Sa91; KU96; Ym97; MN98; TS
Ti ) o A Sa91; KU96; TS
Sw A YmO02; TS
Ak A O Sa91; KU96; TS
Kd YN Mr95; KU96; TS
Tk YN O A Sn78; KU96; An99; YmO00; Tr03; An08; TS
Yk AN Tb94
73 FINY T Falco subbuteo Nk O Sa91; KU96; BBD09; TS
Ti O Sa91; Bd99; TS
Sw Sad1; Tb94
Ak Sa91; TS
Tk (@] KU96; An08; TS
Yk AN
74 aFavsvRy Falco columbarius Nk
A BB EEENR
75 7 AT F aw v R Falco amurensis Nk
S BB EENEDR
76 Favir Ry Falco tinnunculus Kc A aN Sa91; KU96; TS
Nk [©) [©) o Sa91; Kr96; KU96; Ym97; Ym98; TS
Ti @) (@] A Sa91; KU96; TS
Sw A O Sa91; KU96; Ym02
Ak A @) A Sa91; KU96; Sn10a, b; TS
Kd AN Mr95; KU96; TS
Tk O O O Sa91; KU96; An99; Ym00; An08; TS
Yk AN Tb94
77 IR Coturnix japonica Ak Sa91
LCEEERE AN
78 ¥ Phasianus colchicus Gj
Nk [©] [©] o Sa91; KU96; Ym97; Ym98; TS(F)
Sw [®] O A MK9O(F); Sa91; Th94; KU96; Ym02; TS
79 FRVN Grus monacha Nk
4 BB BN EDR
80 7F AV Anthropoides virgo Sw IH B N B B B
81 74 F Rallus aquaticus Nk
S B AREERNEDR
82 X744 F Porzana pusilla Nk KU96; Bd0Oc; TS
3 B RE B B B s
83 /A Porzana fusca Nk Sa91; KU96; BBD09; TS
Ti Sa91; Bd0Oc; TS
Sw Kr77; TS
84 vunsrzA) Amaurornis phoenicurus Nk o Mk90; Sa91(F); KU96; Bd97b; Bd00c; BBD09; TS
Ti O Sa91; KU96; Bd99; Bd0Oc; TS
Sw TS
Ak O KU96; Sn05; Sn10a
Tk O KU96; An08
85 NV Gallinula chloropus Nk o Sa91; KU96; Ym97; Ym98; BBD09; TS
Ti O KU9%6; TS
Sw Ym02
Ak VAN Sn78; Sa91; TS
Tk O Sa91; KU9%6
86 Y74 ) Gallicrex cinerea Nk Sa91; KU96; TS
Ti Sagl
Sw Mk90
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

Avifauna of the Tokara Islands, northern Ryukyu Archipelago.

it

Species

A
Island\Month

YNVIAF

Gallicrex cinerea

FAANY

Fulica atra

Lvyhy

Hydrophasianus chirurgus

yer ¥

Rostratula benghalensis

aFFY

Charadrius dubius

9

AANVFFY

Charadrius placidus

92

SEFEY

Charadrius alexandrinus

93

AFAFEY

Charadrius mongolus

%

AFRXETLFRY

Charadrius leschenaultii

95

AAFFY

Charadrius asiaticus

96

L sm

Pluvialis fulva

97

L

Pluvialis squatarola

98

7Y

Vanellus cinereus

87

Vanellus vanellus

¥aydar¥

Arenaria interpres

101

CEY

Calidris ruficollis

102

AV ES

Calidris subminuta

103

E AR 4

Calidris temminckii

104

TAVAIRFTLF

Calidris melanotos

105

TRTTX

Calidris acuminata

106

NeT¥

Calidris alpina

107

G F

Calidris ferruginea

108

AN ¥

Calidris tenuirostris

109

TaEy¥

Crocethia alba

110

TYRET ¥

Philomachus pugnax

111

ANy F

Limnodromus scolopaceus

112

VLY F

Tringa erythropus

113

ATV

Tringa totanus

114

aA7ATITX

Tringa stagnatilis
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fili% k7 &)

References and notes

Sagl

Sa91; TS

Sagl

TS

KP87; Sa91; KU96

Sa91; KU96; BBD09; TS
Sa91; KU96; TS

KU96

Sa91; KU96; Snl10a

K95, TS

Sa91; KU96; An99; An08; TS

Sagl

Sn78; KP87

Sa91; KU96; Ym97; TS
KP87; Sa91; KU96; TS
KU96

Sad1

Sa91; KU96; YmO00; An99; AnO8(NF); TS

Sa91; KU96; TS

Sa91; KU96; TS

Sa91; KU96; TS

Sa91; KU96; Sn05; Sn10a
KU9%

Sa91; KU96; An99; Ym00; An08; TS

Sa91; KU96
Sa91; KU96; TS
Sa91; KU96
KU9%

Sa91; KU96; TS

Sa91; 0s95; KU96; YmO00; An99; An08; TS

Sa91; KU96; BBD09; TS
Sa91; KU96; TS

Sa91; KU96; BBD09; TS
Sa91; KU96; TS

TS

KU96; TS

Sa91; KU96; TS
KU96
KU96; Ym00; An99; TS

Sa91; KU96; TS

KU9%6

Sn78; KP87; KU96

KU96; TS

YI98; BBD09; TS

Sa91; KU96; BBD09; TS
TS
Sn78

Sa91; KU96; Bd97b; BBD09; TS
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

it H 4H fili% k7 &)
Species Island\Month Apl References and notes
us 747y % Tringa nebularia Kc A KU96
Nk (@] Sa91; KU96; BBD09; TS
Ti O Sa91; KU96; Tz06; TS
Sw Sa91
Tk A
16 74 x Tringa ochropus Ke A
Nk (@] KU96; BBD09; TS
Ti O Sa91; KU96; Tz06; TS
Sw Tb94
Ak AN Sa91; Sn05; TS
Kd A KU96
Tk O Sa91; KU96; An99; An08
"1 457+ ¥ Tringa glareola Ke A KU9%6
Nk © Sa91; KU96; BBD09; TS
Ti (@) Sa91; KU96; Tz06; TS
Sw Tb94; KU96
Ak @] Sa91; Sn05; Sn10a; TS
Tk O Sa91; KU96; An99; An08
Km TS
18 ¥7vv¥ Heteroscelus brevipes Nk (@) Sa91; KU96; BBD09; TS
Ti A Sa91; KU96; TS
Sw Sa91; KU96
Kd A KU96; TS
Tk O Sa91; KU96; An99; An08; TS
Yk Tb94
19 4y ¥ Actitis hypoleucos Ke A KP87; Sa91; KU96
Nk O Sa91; KU96; BBD09; TS
Ti O Sa91; KU96; TS
Sw Sa91; Tb94; KU96; TS
Ak O Sa91; KU96; Sn05; Sn10a; TS
Kd A KU9%6; TS
Tk O Mr82; Sa91; KU96; An99; Ym00; An08; TS
Yk Tb94
120 yYny v ¥ Xenus cinereus Ke TS
Nk Sa91; KU96; TS
Ti
Ak
Tk
21 A7as¥ Limosa limosa Nk N Sa91; KU96; TS
122 AA Y Y v ey Limosa lapponica Nk KU96; TS
4 0 B
123 4> v 7o X Numenius arquata Ti
Ak
Tk
124 Aymre ¥ Numenius madagascariensis Ti
4 0 B
125 Favvy 7o ¥ Numenius phaeopus Ke A
Nk A Sa91; KU96; TS
Ti @] Sa91; KU96; TS
Ak A Sa91; KU96; Sn10a; TS
Tk @] Sa91; KU96; An08; TS
126 av v 7o ¥ Numenius minutus Nk
3 0 B
127 Y=o ¥ Scolopax rusticola Ke
Gj
Nk @] @] Sa91; Ue94; KU96; Ym97; Ym98; BBD09; TS
Ti A (€] Sa91; KU96; TS
Sw O Kr77; Sa91; KU96; Ym02; TS
Ak A O Sa91; KU96; TS
Kd Mr95; Kr95; TS
Tk A Sa91; KU96; An99; YmO0; An08; TS
128 ¥ % Gallinago gallinago Ke A Sa91; KU96
Nk (@) Sa91; KU96; BBD09; TS
Ti (@} Sa91; KU96; Tz06; TS
Sw KU96
Ak A Sn78; Sa91; Snl10a
Tk A Sa91; KU96; An99; TS
129 NYF ¥ Gallinago stenura Nk Tz99; BBD09; TS
3 0 B Ts
130 F299v% Gallinago megala Nk BBD09
Ti . ! Tz99; BBD09; TS
1Bl AAY ¥ Gallinago hardwickii Ke Sa91
Nk Sa91; KU96; Bd97b; BBD09; TS
Ti Sa91; KU96
Kd KU96
132 742 ¥ Gallinago solitaria Kc Sa91
~ N
133 4% Hhs ¥ Himantopus himantopus Nk O Sa91; KU96; TS
Ti @] KU96; Tz06; TS
Ak aN Snl0a, b; TS
Tk O Sa91; KU96; An08
134 7AHTY L 7> X Phalaropus lobatus Kc KU96; TS
~ N
135 N2 FFY Glareola maldivarum Nk (@) Sa91; KU96; Bd97b; TS
Ti A Sa91; KU96; Bd97b; TS
Sw Sa91
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Avifauna of the Tokara Islands, northern Ryukyu Archipelago.

Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

221

fili% k7 &)

References and notes

Sn05
Sa91; KU96; An99; TS

Tz05; TS

Sa91; KU96

Sa91; KU96

KU96; TS
Bd0Ob

KU96; TS
TS
Sa91; KU96

An99

KU96; Bd97c; YI98; Bd98d; BBD09; TS

KU9%6
TS
KU9%6

TS

Sa91; An99

2 S I I N R AN

KU96; TS

TS

MKk90; Sa91; KU96; Ym97; Ym98; Sk01; Sk10a; BBDO9; TS(EF)
MKk90; Sa91; KU96; Kw88Bd00c; TS

Kr77; Mk90; Sa91; Tb94; KU96; Ym02; Mz05; TS(F)

Sn78; Mk90; Sa91; KU96; Sn05; Sn10a, b; TS(M)

TS

Sag1; 0s95; KU96; An99; Sm99; YmO0O0; Tr03; An08; TS

TS

Tb94; TS

Sa91; Bd00d; TS
Sa91; Bd97c; TS

KP87; Sa91; KU96

KU9%

Sa91; KU96; Ym97; TS

Sa91; KU96; TS

Kr77; Sa91; Tb94; KU96; Ym02; TS
Sn78; Sa91; KU96; Sn10a; TS

Mr95; TS

Sa91; KU96; Sm99*; Ym00; An08; TS

Sa91; TS

TS

Sa91; KU96; Ym97; SkO1; Sk10a; Sk10b; BBD09; TS(NF)
KP87; Kw88; Sa91; KU96; TS

Kr77; KP87; Mk90*; Sa91; Tb94; KU96; Mz05; TS

Sn78; KU96; Sn0S; Sn10a; TS

KU%

KP87; Sa91; 0s95; KU96; An99; Sm99; Tr03; An08(N); TS

Sa91; KU96; TS
Sa91; KU96; TS

Sa91; KU96; BBD09; Sk10a; TS
Sa91; KU96; TS

Sagl

Sa91; KU96

it A
Species Island\Month
135 Y SXFFY Glareola maldivarum Ak
Tk
136 A4 b2 hER Catharacta maccormicki Sw
137 b HER Stercorarius pomarinus Kc
138 > @7 k77 A€ R Stercorarius longicaudus Kc
139 2 hER Larus ridibundus Nk
140 27 ahEX Larus argentatus Nk
Sw
Tk
141 A sahERr Larus schistisagus Nk
Tk
142 HER Larus canus Nk
Yk
143 7242 Larus crassirostris Ke
Nk
Sw
Tk
144 /Ny u 7 asNF 7 24 Chlidonias leucopterus Nk
Tk
45 7ans 7oy Chlidonias hybridus Nk
Ti
146 A4 7S Thalasseus bergii Nk
W N T 72y Gelochelidon nilotica Nk
Ak
148 724> Sterna hirundo Kc
Ti
149 R=7 Y4 Sterna dougallii Ti
150 =) Zarpoyy Sterna sumatrana Nk
Tk
Ti
151 £ 7a7o4s Sterna fuscata Ak
152 a7y4y Sterna albifrons Tk
153 A5 AN b Columba janthina Kc
Gj
Nk
Ti
Sw
Ak
Kd
Tk
Km
Yk
154 R=\F Streptopelia tranquebarica Nk
Ti
155 ¥k Streptopelia orientalis Ke
Gj
Nk
Ti
Sw
Ak
Kd
Tk
Yk
156 7 AN b+ Sphenurus sieboldii Nk
Ti
Sw
Ak
157 X7 AT ANE Sphenurus formosae Ke
Gj
Nk
Ti
Sw
Ak
Kd
Tk
158 2w A+ Cuculus fugax Nk
Ti
Ak
159 2 Z7ahvyay Cuculus micropterus Nk
Ti
160 /v a7y Cuculus canorus Ke
Nk
Ti
Sw
Ak
161 vy Py Cuculus saturatus Ke
Nk
Ti
Sw
Ak
162 A+ FX A Cuculus poliocephalus Ke
Gj
Nk
Ti
Sw
Ak

Sa91; KU96; TS

TS

Sa91; KU96; Sk01; Sk10b; BBD09; TS(F)
KP87; Kw88; Sa91; KU96; TS

Kr77; Sa91; Tb94; KU96; TS

Sa91; KU96; TS
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

[LES A 8H 12H % (k7 L)
Species Island\Month Al D References and notes
162 Ak F¥2 Cuculus poliocephalus Kd TS
Tk . . . Sa91; An99; An08; TS
163 Av Ay ay Clamator coromandus Tk Sa91
164 o770y Nyctea scandiaca Ak || A ] YK75
165 233322 Asio flammeus Sw || B [3
166 2/ NZ2 Otus scops Nk BBD09; TS
Ti Sa91; TS
Ak Sa91
167 Y 2% 273/ \R7 Otus elegans Kce TS
Nk (@) (@) (@) MK90; Sa91; KU96; Mz98; Sk01; BBD0Y; Sk10a, b; TS(F)
Ti KU96; TS
Sw A KU96; TS
Ak O @) A Sn78; KU96; Sn05; TS
Tk An08
168 AAa /) NRY Otus lempiji Nk
. HEERNEN
169 7 AN Ninox scutulata Nk O O O Sa91; KU96; Ym98; BBD09; Sk10a; Sk10b; TS(F)
Ti A Sa91; KU96
Sw KU96; TS
Ak @) @) O Sa91; Sn05; Snl0a, b
Tk A Sn78; Mt87
170 3% % Caprimulgus indicus Nk KU96; BBD0Y; TS
Ti Sa91; KU96; TS
Ak Sa9l
171 £ 5% 7F YA Collocalia brevirostris Ti A EEE B
172 AN F 72 YRR Hirundapus caudacutus Nk Sa91; KU96; TS
Ti Sa91; KU96; Bd97b; TS
Tk Sn78; An99; TS
173 A 7= YRR Apus affinis Ke Sa9l
Nk Sa91; KU96; TS
Ti Sa91; KU96; Bd97c; TS
Sw TS
Ak KU96; TS
Kd TS
Tk An99; TS
174 7=V R Apus pacificus Ke aN aN Sa91; KU96:; TS
Gj TS
Nk ©] O Sa91; KU96; TS
Ti O KP87; Kw88: Sa91: KU96; TS
Sw Tb94; KU96; TS
Ak [©] @] Sn78; KU96; Sn0S; Sn10a, b; TS
Kd A KU96; TS
Tk O A Sa91; KU96; An99; TS
175 Y=vavey Halcyon pileata Nk Sa91; KU96; TS
Ti H . . . KU96; Bd97b; YI01; BBD0Y; TS
176 7hvavEy Halcyon coromanda Ke Sn78; KU96; TS
Nk A [J A Sa91; KU96; Sk01; Sk10b; BBD09; TS(NEF)
Ti O A Sa91; KU96; TS
Sw Kr77; Mk90; Sa91; Th94; KU96; TS(F)
Ak @] e] A Sn78; Mk90; KU96; Sn05; TS*
Tk A (@] KP87; Sa91; 0s95; KU96: An99; Sm99; Tr03; An08(NEC); BBD09; TS
Yk A Tb94
177 e Alcedo atthis Nk o Sa91; KU96; Ym97; Mz98; BBDO9; TS
Ti A TS
Ak A Sa91; KU96; TS
Tk
178 7y Ky Eurystomus orientalis Nk
Ti
Sw
Ak
179 Yy Upupa epops Ke
Nk o Sa91; KU96; Bd98c; BBD09; TS
Ti o Sa91; KU96; TS
Sw KU96
Ak o KP87; Sa91; KU96; Sn10a; TS
Kd WB97
Tk O Sa91; KU96; An99; An08
180 7Y 24 Jynx torquilla Kc Sag1
Nk Bd98c
Ti Sa91
181 ¥fufay Pitta brachyura Ak || A ]
182 EXavFyy Calandrella cinerea Nk KU96; BBD09; TS
EERNEN
183 2~y Calandrella cheleensis Nk || Al ]
184 £\ Alauda arvensis Kc
Nk
Ti
Sw
Ak Sa91; KU96
Kd KU96
Tk Sa91; KU96; An99; Ym00; TS
185 ~eENY Eremophila alpestris Nk | O] B 3
186 > a7 K wynx Riparia riparia Nk Sa91; KU96; Bd98d; BBD09; TS
Ti Sa91; KU96; TS
Ak TS
Tk An99; TS
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Avifauna of the Tokara Islands, northern Ryukyu Archipelago.

Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

it

Species

A
Island\Month

223

fili% k7 &)

References and notes

an

o3
Q

187

VINA

Hirundo rustica

Kc
Gj

Nk
Ti

Sw
Ak
Kd
Tk

Sa91; KU96; TS

TS

Mk9O(N'"); Sa91*; KU96; Sk01; BBD09; TS
Kw88; Sa91*; KU96; TS

Sa91; Tb94; KU96; TS

Sa91; KU96; Sn05; Sn10a, b; TS

KU96; TS

Mr82; Sa91*; KU96; An99; ATr03; n08; TS
Tb94; TS

188

Vay¥ayyng

Hirundo tahitica

SR

TS

Bd97d; MNIT(N'); Ym97; Mz98; YmO98; TS(F)
Sn78; KU96

KU96; Tr03

189

AT TAYNRR

Hirundo daurica

Sa91

Sa91; KU96; BBD09; TS
Kw88; Sa91; KU96; TS
Kr77; Sn78; KU96; TS
Sa91

Sa91; KU96; TS

190

A7 VNR

Delichon urbica

Sa91; KU96

Sa91; KU96; BBD09; TS
Sa91; KU96; TS

Kr77; KU96

KP87; Sa91; KU96; TS

Sa91; KU96; An99; An08; TS

19

A73e¥LA

Dendronanthus indicus

19!

N1

VAXFARFLA

Motacilla flava

Sa91*; KU96; Bd97b*; Bd97d; BBD0Y; TS*
Sa91*; KU96; Bd97b*; TS*

Sa91%; Sn05*; Sn10a, b; TS*

KU9%6; TS

Sa9l; TS*

Tb94

193

NI eFLA

Motacilla citreola

KU96; Y100; BBD09; TS
Sa91; KU96; TS
Snl10b

194

XexiA

Motacilla cinerea

Sa91; KU96; TS

KP87; Sa91; KU96; BBD09; TS

Kr77; KP87; Sa91; KU96; Ym02; TS
Sa91; KP87; KU96; Sn05; Sn10a, b; TS
Mr95; KU96; TS

Tb94; TS

195

N7eFLA

Motacilla alba

Sa91; Kr96; KU96; Ym97; Ym98; Sk01; BBD09; Sk10a; TS

Mr82; Sa91; 0s95; KU96; An99; Sm99; An08; TS

KP87; Sa91*; KU96

Sa91; KU96; TS*

Kr77*; KU96; Ym02; TS

KP87; Sa91; KU96; Sn05*; Sn10a, b; TS*
Mr95; Kr95; KU96; TS

KP87; Sa91; KU96; An99; Ym00; An08
Tb94

196

Lrae¥ LA

Motacilla grandis

Sa91*; KU96; Kr96; Ym97; Ym98; Bd97a*; BBD09; TS*

TS
Sagl

197

vIiynyesy

Anthus novaeseelandiae

Sagl

Sa91; KU96; Bd97d; Mz98; TS
KU96; TS

TS

KU96

Sa91; KU96; Bd0Ob; Ym00; TS

198

awiyryeny

Anthus godlewskii

KU96

199

ER: Pt

Anthus trivialis

TS

200

vy 24

Anthus hodgsoni

Sa91; KU96

Sa91; KU96; Ym97; Ym98; BBDO09; Sk10a; TS
Sa91; KU96; BBD09; TS

KU9%

Sa91; KU96; Sn05; Snl10a; TS

KU9%

Sa91; KU96; An99; Ym00; An08; TS

201

yay ey

Anthus gustavi

Bd97d; Mz98
KU96; Bd0Oc

202

LATHEENY

Anthus cervinus

KU96

Sa91; KU96; Bd97b; TS
Sa91; KU96; Bd99; TS
Snl0a, b

Sa91; An99; Ym00; An08; TS

203

EA=AY)

Anthus spinoletta

Sn78; KU96

Sa91; Kr96; KU96; Ym97; Ym98; TS
Sa91; KU96; TS

Sa91; KU96; Ym02

KP87; Sa91; KU96; Sn05; Sn10b
KU9%

Sa91; KU96; Ym00; TS

204

T2 5% v a7 4 Coracina melaschistos

TS
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

it BH 8H 104 12H fiii# (k7 &)
Species Island\Month A D References and notes
204 742 54~ ¥ a % 7 4 Coracina melaschistos Ti H BB ] MN10
205 YyrvavsA Pericrocotus divaricatus Kce Sa91; KU96; TS
Gj KU9%
Nk o o o MK9IO(N)*; Sa91%; KU96; Ym98; Sk01; BBD09; Sk10a; TS(F)*
Ti €] Sa91; KU96; BBD0Y; TS*
Sw Mk90; KU96
Ak O Mk90; Sa91*; KU96; Sn10a; TS*
Kd AN KU96
Tk © Sa91; KU96; An08
Yk Tb94
206 3 FY Hypsipetes amaurotis Kc AN Sa91; KU96; TS
Gj KU96; TS
Nk (@) O MKk90; Sa91; Kr96; KU96; Ym97*; Ym98; Sk01; Sk10a; Sk10b; BBD09; TS(EF)
Ti O A Kw88; Mk90; Sa91; KU96; BBD09; TS(F)
Sw O A Mk90; Sa91; Th94; KU96; YmO02; TS(F)
Ak O O O Sn78; Mk90; Sa91; KU96; Sn05; BBD09; Sn10a, b; TS
Kd A A Mr95; KU96; Kr95
Tk @] @] O Mr82; Mk90; Sa91; KU96; An99; Sm99; YmO00; Tr03; An08; TS
207 FTER Lanius tigrinus Ti N BEH B B B
208 £X Lanius bucephalus Kce Sa91; KU96; TS
Nk O (@] O MKIO(N); Sa91; KU96; Kr96; Ym97; Ym98; Sk01; BBD09; Sk10b; TS(F)
Ti (@] A KP87; Sa91; KU96; BBD09; TS
Sw O Kr77; Sa91; KU96; Ym02; TS
Ak O (@] Sn78; KU96; Sn10b; TS
Kd A Kr95
Tk A O KU96; An99; Ym00; An08
209 7HAER Lanius cristatus Ke Sagl
Nk Sa91*; KU96; TS
Ti KP87; Kw88; Sa91*; KU96; Bd97c*; Bd00d*; BBD09; TS*
Ak
210 ¥ Ay TEX Lanius schach Ti I B ]
211 A AEX Lanius excubitor Ak
202 ¥LoY vy Bombycilla garrulus Nk
» B
203 LYY Bombycilla japonica Kc
Nk
Ti
Ak
Tk KP87; Sa91; KU96; Ym00; An99
214 AIHTA Cinclus pallasii Sw
. B
215 TV FIA Troglodytes troglodytes Kc
Gj
Nk
Ti
Sw
Ak
216 a< R Erithacus akahige Nk KU96; BBD09; Sk10a; TS
Ti KU96; TS
Ak Sa91; KU96
217 7hey Erithacus komadori Ke Sa91; KU96; TS
Gj TS(N)
Nk KW89a(NEC); Hg90(NEC); Sa91; KU96; Sk01; BBDO9(CF); Sk10a, b; TS(NECF)
Ti Mk90(F)*; Kw88; Sa91; KU96; BBD09; TS(NEF)
Sw Kr77; Mk90*; Sa91; Tb94; KU96; Mz05; TS(F)
Ak Sn78; KU96; Sn05; BBD09; Sn10a, b; TS(E)
Tk An08; TS
Km
Yk
218 vvaw Luscinia sibilans Ti ||
219 7 o= Luscinia calliope Ke Sa91
Nk Sa91; KU96; Ym97; BBD09; TS
Ti Sa91; KU96; TS
Sw
Ak
Kd
Tk Sa91; Ym00; TS
220 A4 73w FY Luscinia svecica Ti || TS
221 any Luscinia cyane Kc Sn78; TS
Nk Sk10a; BBD09; TS
Ti Sa91; KU96; BBD09; TS
Ak
Kd
22 LVES ¥ Tarsiger cyanurus Ke Sn78; KU96
Gj KU96
Nk Sa91; KU96; Ym97; Ym98; BBDO09; Sk10a; TS
Ti Sa91; KU96; BBD0Y; TS
Sw Kr77; Sadl
Ak Sn78; Sa91; KU96
Kd KU96; TS
Tk Sn78; An08
23 yuvavEsx Phoenicurus ochruros Ti || TS
224 YagEYX Phoenicurus auroreus Kce KP87; Sa91; KU96
Gj KU96
Nk Sa91; KU96; Kr96; Ym97; Ym98; Sk01; BBD09; TS
Ti Sa91; KU96; TS
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Avifauna of the Tokara Islands, northern Ryukyu Archipelago.
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

it

Species

A
Island\Month

224 YavEs ¥

Phoenicurus auroreus

Sw

25 /S ¥

Saxicola torquata

226 /By RIS X

Oenanthe pleschanka

227 £YyEe3aFY

Monticola solitarius

228 EXfYVE3

Monticola gularis

229 bFVIE

Zoothera dauma

230 »3Ivm

Turdus sibiricus

281 A7 T7hNT

Turdus hortulorum

232 ymy/s

Turdus cardis

233 yau g FY

Turdus merula

234 AN

Turdus chrysolaus

235 7Ahava

Turdus celaenops

236 v mng

Turdus pallidus

27 v FrvIIA

Turdus obscurus

238 /) Fymvss

Turdus ruficollis

239 V73

Turdus naumanni

240 ¥ 79X

Urosphena squameiceps
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fili% k7 &)

References and notes

KU96; Ym02; TS

Sn78; Sa91; KU96; Sn10a

Mr95; Kr95; KU96

KP87; Sa91; KU96; An99; Ym00; An08; TS
Sa91; KU96; TS

Sa91; KU96; Ym98; BBD09; TS

Sa91; KU96; BBD0Y; TS

Sa91; KU96; Sn05; Sn10a

KU96; TS

Sa91; KU96; An08; TS

Tbh94

TS

KP87; Sa91; KU96; TS

Mr95; TS

Ab89*;BBD09; Sa91; KU96; Kr96; Ym97; Ym98; Sk01; Sk10a; TS(F)
KP87; Sa91; KU96; Bd0Oc*; TS(N)
Kr77; Mk90; Sa91; KU96; YmO02; TS(F)
Sn78; KU96; Sn05; Snl0a, b; TS

Mr95; KU96; Kr95; TS

Mr82; Sa91; KU96; An99; Sm99; YmO0; Tr03; An08(F); TS
TS

Tb94; TS

TS

Sagl

Sa91; KU96; BBD09; Sk10a, b; TS
Sa91; KU96; TS

TS

Sa91; Sn10a

Sn78; An99; TS

KU9%

KU96; Sk10a; TS

KU96; Tz05; TS

Sn78

TS

Sa91; KU96; Bd99; Bd0Oc; BBD09; TS
Sn10a

Sa91; KU96; BBD09; Sk10a; TS

Sa91; KU96; Tz05; TS

I

bl ooo0o00s)

op>poP>oOo

Sa91; KU96; BBD0Y; Sk10a; TS

Sa91; KU96; BBD09; TS

Kr77; Sa91

Sn78; Sa91; Sn05; Sn10a; TS

Kr95

Sa91; KU96; An08

Sa91; KU96; TS

TS

Sa91; Kw89b (N); Mk90; KU96; Ym98; Sk01; Bd00d; BBDOY; Sk10a, b; TS(NEC!
Mk90(F); Sa91; KU96; Bd97b; TS

Mk90(F); Th94; KU96; Mz05; TS

Mk90; Sa91; KU96; Sn05; Sn10a; TS

Sa91; KU96

TS(F)

KP87; Sa91; KU96

KU96

Sa91; Kr96; KU96; Ym97; Ym98; Sk01; BBD09; Sk10a; TS
Sa91; KU96; BBD09; TS

>0

>

Sa91; KU96; Sn;

Kr95

Sa86; Sa91; KU96; An99; YmO00; An08; TS
Sa91; KU96; BBD09; TS

Sa91; KU96; Bd0Oc; TS

KU96; Sn10a; TS

KU96; Ym97*; Ym98; BBD09; TS*
Sa91*; KU96; TS*

Kr77%; Sa91; KU96; TS

Sa91%; KU96; Sn10a; TS

Kr95

Sa91; KU96; An99; Ym00; An08
Mr95

KU9%

KU96; Sk01; BBD09; Sk10a; TS
Sa91; KU96; TS
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

it

Species

Island\Month

FH

241 974 A

Cettia diphone

Kc
Gj

Nk
Ti

Sw
Ak
Kd
Tk

242 Tk v=ay

Locustella fasciolata

Kce

243 ¥ RY TRV

Locustella certhiola

244 yekv=avy

Locustella ochotensis

245 »¥%/)kv=a7

Locustella lanceolata

Z|2 z|g|RzH %

246 aav ¥

Acrocephalus bistrigiceps

247 AAx3avxY

Acrocephalus arundinaceus

248 EATIAL LT IA

Hippolais caligata

249 KTy A

Phylloscopus fuscatus

250 ¥vrLhv o4

Phylloscopus inornatus

251 A7 FAvIA

Phylloscopus proregulus

252 ARV L 74

Phylloscopus borealis

253 VLY /4
/A — b A R

Phylloscopus borealoides

/ llipes complex

254 LV HL LY T4

Phylloscopus coronatus

255 A 4YRAT T4

Phylloscopus ijimae

256 ¥ 745 5%

Regulus regulus

257 v A

Cisticola juncidis

258 vIym¥Es ¥

Ficedula zanthopygia

259 Ly *

Ficedula narcissina

260 A¥ v ¥

Ficedula mugimaki

261 AvuEyx

Ficedula parva

262 AANY

Cyanoptila cyanomelana

O TN
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fili% k7 &)

References and notes

KP87; Sa91; KU96; TS

KU96; TS

Sa91; Kr96; KU96; Ym97*; Ym98; Sk01; Sk10a; Sk10b; BBD09; TS(NF)*
Kw88; Sa91; KU96; BBD09; TS*

Mk90(F); Sa91; Th94; KU96; Ym02; BBD09; TS(F)

Sn78; KU96; Sn05; BBD09; Sn10a, b; TS

Kr95; KU96

Sa86; Sa91; KU96; An99; Ym00; An08; TS

Sa91
Sa91; Bd97c; BBD09
Sa91; KU96; TS

BBD09; TS

Bd97d; Mz98; BBD09; TS
Sa91; KU96; TS

Bd00a; BBD0Y; TS
TS

KU96; BBD09; TS
KU96; TS

Sa91; KU96; Mz98; BBD09; TS
KU96; BBD09; TS

‘Ym98; Bd98b; BBD09; TS
Sa91; KU96; Bd99; Tz05; TS
TS

KU96; Sn05; Sn10b; TS

TS

'Ym00; Bd0Ob; TS

TS

Sa91; KU96; BBD09; TS
Sa91; KU96; TS

Sa91; KU96; BBD09; Sk10a; TS
Sa91; KU96; BBD09; TS

Hg89(N); Sa91; KU96; Sk01; Bd00d; BBD09; Sk10a, b; TS
TS

KU96; Mz05; TS

Sn78; KU96; Sn05; TS

Sa91; KU96

Sa91; KU96; TS

Sa91; Kr96; KU96; Ym97; Ym98; Sk01; BBD09; TS
Kw88; Sa91; KU96; TS

Kr77; MK9O(F); Sa91; Tb94; KU96; Ym02; TS
Sn78; KU96; Sn05; Sn10a, b; TS

KU96; Sm99; An08; Ym00; Tr03; TS

Sa91; BBD09
Sa91; KU96; TS

Sa91; KU96; TS

TS

Sa91; KU96; SkO1; Sk10a; Sk10b; BBD09; TS(EF)*
Kw88; Mk90*; Sa91; KU96; BBD09; TS*

Ki77; TS

Sa91; KU96; Sn05; Sn10a; TS

KU%

KP87; An08*; TS

Sa91; TS

Sa91; KU96; TS
TS

Sa91; TS

Sa91; KU96; Bd99; TS
TS
Sadl

Sa91; KU96; Mz98; BBD09; Sk10a; TS*
Sa91; KU96; BBD09; TS
Sa91; TS

Sn78; An08
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Avifauna of the Tokara Islands, northern Ryukyu Archipelago.

Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

it

Species

A
Island\Month
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fili% k7 &)

References and notes

S
an

o
8

262 A ALY

Cyanoptila cyanomelana

Tb94

263 AL F

Muscicapa sibirica

Sa91

Sa91; KU96; TS
Sa91; KU96; TS
Sa91; Sn10b

264 T/EY X

Muscicapa griseisticta

Sa91

Sa91; KU96; BBD09; TS
KP87; Sa91; KU96; TS

Kr77; KU96

Sa91; KU96; Sn05; Sn10b; TS
TS

Sn78; KU96; An99; An08; TS
Tb94

265 aYRAEY X

Muscicapa dauurica

Sa91; KU96; BBD09; Sk10a; TS
Sa91; KU96; BBD09; TS

Kr77; KU96; TS

KP87; Sa91; Sn05; Sn10b

TS

Sn78; KU96; An08; TS

Tbo4

206 YLy F

Muscicapa ferruginea

KP87; Kw87b; Sa91; Tz00; TS

267 yvavFav

Terpsiphone atrocaudata

MKI9O(F)*; Sa91; KU96; SkO1; BBDO09; Sk10a, b; TS(NF)
Kw88; KP87; Mk90*; Sa91; KU96; BBD09; TS

Kr77; Sa91; Tb94; KU96; BBD09; TS(N)

Mk90; Sn78; KU96; Sn05; BBD09; TS

TS

Sa91; An99; Sm99; Tr03; An08; BBD09; TS

268 xF 7

Aegithalos caudatus

T I R R
b oo | po ovo o ovoorh ooo

269 YYRAF

°

Remiz pendulinus

270 Y= 7

Parus varius

Sa91; KU96; TS
TS

KU9%6; TS
Tb94; KU96; TS(F)
KU96; TS(N)

2711 >¥avh7

Parus major

MKIO(F)*; Sa91; KU96; Ym97*; Ym98; Sk01; BBD09; Sk10a, b; TS(NECF)

TS

272 x¥n

Zosterops japonicus

KP87; Sa91; KU96; TS
KU9%6; TS

Kw88; Sa91; KU96; BBD09; TS *

Kr77; Sa91; MK90(F)*; Tb94; KU96; Ym02; TS(F)
KP87*; Sn78; Mk90*; KU96; Sn05; BBD09; Sn10b; TS
Mr95; KU96

TS
Tb94; TS

273 I N FA Y

Emberiza leucocephala

Sa91; KU96; An99; Sm99; Ym00; Tr03; An08; BBD09; TS(N)

Mk9O(F)*; Sa91; Kr96; KU96; Ym97+; Ym98; Sk01; BBD09; Sk10a, b; TS(NF)*

Tz99; TS

274 FAYnm

Emberiza cioides

Sn78; KP87; Sa91
KU96; Ym98; BBD09; TS

Sa91; KU96; YmO00; An08

275 vk

Emberiza tristrami

KU96

Sa91; KU96; Bd97b; Bd0Oc; BBD0Y; Sk10a; TS
KU96; Bd97b; Bd0Oc; BBD09; TS

Sn05

276 RATH

Emberiza fucata

Sa91; KU96; Ym98; BBD09; TS
Sa91; KU96; TS

Ym02

Snl0a,b

Sn78; KU96; TS

277 aXxATAH

Emberiza pusilla

Sa91; KU96; Mz98; Bd97d; BBD09; TS
Sa91; KU96; BBD09; TS

KU96; Sn05; Sn10a, b

Sa91; Sn78; KU96; TS

278 ¥~akAtvn

Emberiza chrysophrys

KU9%

Sa91; KU96; Bd97b; Bd0Oc; BBD09; TS
Sa91; KU96; BBD09; TS

Sn05; TS

Sa91; TS

2719 ¥ 75

Emberiza rustica

Sa91; KU96
KP87; KU96; BBD09; TS
Sa91; KU96; TS

KU9%
KU96; An99; An08

280 T¥whATR

Emberiza elegans

KP87; Sa91; KU96
KU%
Sa91; KU96; Ym97; Ym98; Sk01; BBD09; TS
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Table 2. b7 7 51 TRlbk S 7 BB & 2 0 ByMGIEEIE 3 X OVBAILER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

Bt EH H oH % (ks &)
Species Island\Month . Oct References and notes
280 ¥ whAYR Emberiza elegans Ti Sa91; KU96; BBD0Y; TS
Sw Kr77; KU96; Ym02; TS
Ak O Sa91; KU96; Sn10a
Kd Kr95; KU96
Tk O Sa91; KU96; An99; Bd0Ob; An08; TS
281 ¥ T7AY Emberiza aureola Nk (@) Sa91; KU96; BBD0Y; TS
Ti O Sa91; KU96; Bd0Oc; TS
Ak aN Sag1; Sn05
Kd
Tk A
282 yv/¥a Emberiza rutila Ke
Nk Sa91; KU96; BBD0Y; TS
Ti Sa91; KU96; Bd0Oc; BBD09; TS
Ak Sa91; TS
Kd KU9%
Tk An99; TS
283 X/ aF v ¥ F a7 Emberiza melanocephala Nk Y199; BBD09; TS
Ti u . . . KU96; YIO1; BBD09; TS
284 /v Emberiza sulphurata Kce A KU9%
Nk @] Sa91; KU96; BBD09; TS
Ti (@) Sa91; KU96; BBD09; TS
Sw Sa91
Ak O Sa91; KU96; Sn05
Kd KU9%
Tk A Sa86; TS
285 7AY Emberiza spodocephala Kce AN Sa91; KU96
Gj KU9%
Nk (©] Sa91*; KU96; Ym97; Ym98; Sk01; BBDO09; Sk10a; TS *
Ti (€] Sa91%; KU96; BBD0Y; TS *
Sw Kr77; KU96; Ym02; TS
Ak (@} Sa91; KU96; Sn05; Sn10a, b; TS
Kd KU9%
Tk O Sa91; KU96; An99; Ym00; An08; TS
286 sy Emberiza variabilis Nk (@) KU96; Sk01; BBD0Y; Sk10a; TS
Ti O Sa91; KU96; TS
Ak Sa91
287 XY 7YY Y Emberiza pallasi Ak [ Sn78
288 A4 T2y v Emberiza schoeniclus Nk KP87; KU96
EE RN
289 YA FAKAT T Calcarius lapponicus Nk
Ti
Tk
290 ¥HT I K Zonotrichia atricapilla Ak - - - -
291 7+Y Fringilla montifringilla Kc A A Sa91; KU96
Gj KU96
Nk (@) O Sa91; KU96; Ym97; BBD09; TS
Ti (€] @) Sa91; KU96; TS
Ak @] O Sa91; KU96; Sn05; Sn10a
Kd A KU9%
Tk @] Sa91; KU96; An08; TS
292 A7 77 Carduelis sinica Kce A A Sa91; KU96
Nk (@) (@) o Sa91; KU96; Kr96; Ym97*; Ym98; Sk01; BBD09; Sk10a; TS*(F)
Ti o (@) Kw88; Sa91; KU96; TS
Sw A Sa91; Th94; KU96
Ak O A O Sa91; YK75%; TS
Tk Mr82; An08; TS
293 =L 7 Carduelis spinus Nk O Sa91; KU96; BBD09; TS
Ti O Kw87a; Sa91; KU96; TS
Sw
Ak A
Kd
Tk A
294 R=tv Carduelis flammea Ti
. ERRN
295 PAwa Carpodacus erythrinus Nk
Ti Kw87a; Kw87b; Tz99; BBD09; TS
Tk
296 A A= a Carpodacus roseus Ti
. ERRN
297 £ A A Loxia curvirostra Nk
. BN
298 aA AL Eophona migratoria Nk
Ti
Ak
299 4 AN Eophona personata Nk
Ti KP87; Sa91; KU96; TS
Sw
Ak
Tk KP87; An99; Mt87; TS
300 > % Coccothraustes coccothraustes Nk Sa91; KU96; BBD09; TS
Ti Sa91; KU96; Bd97b, ¢; TS
Ak
Kd
301 =27 A4 ARXA Passer rutilans Nk
Ti
Sw
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Table 2. b7 7 5 TRtk S 7 BB E 2 O REMIGIEREIE 3 X OVBAIELER O AL (e %)

Seasonal change in the number of avian occurrences or breeding records on each island in the Tokara chain (cont.).

Avifauna of the Tokara Islands, northern Ryukyu Archipelago.

it

Species

A
Island\Month

302

AR R

Passer montanus

303

FYLoFY

Sturnus sericeus

304

SV TLIFY

Sturnus sturninus

305

anszry

Sturnus philippensis

Nk
Ti

Sw
Tk
Nk
Ti

Sw
Ak
Tk
Ti

Nk

Ti

Sw
Ak
Kd
Tk

306

HIL7 R

Sturnus sinensis

Nk
Ti

307

RNIAULIFY

Sturnus roseus

30

=3

A

Sturnus vulgaris

309

LT FY

Sturnus cineraceus

310

AV Env A

Acridotheres tristis

311

AV IAIILR

Oriolus chinensis

312

A F a2y

Dicrurus macrocercus

313

NAA4aAxYFay

Dicrurus leucophaeus

314

AYHVATF a2y

Dicrurus hottentottus

315

AVRNH T A

Corvus dauuricus

316

SYeATA

Corvus frugilegus

317

N RYATA

Corvus corone

318

N T AT A

Corvus macrorhynchos

0

A7 78k (K3 E)

Columba livia
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fili% k7 &)

References and notes

Sa91; Bd00a; BBD09; TS
Sa91; KU96; TS

Sa91; Sn05
Sa91; KU96; An08

MNO02

Sa91; KU96; BBD09; TS

Sa91; KU96; Bd0Oc; BBD09; TS
KU96; TS

Sa91; KU96; Sn05; Sn10a, b

TS

Sa91; KU96; An08; TS

KU96; TS

KP87; Sa91; KU96

KU9%

Sa91; KU96; Ym98; TS

Sa91; KU96; TS

Sa91; KU96

Sa91; KU96; Sn05; Sn10a; TS
KU9%

Sa91; KU96; An99; An08; TS

KU9%

Kw88; Sa91; KU96; Bd97c; TS

KU96; Bd00d; BBD09; TS
KU96; Tz05; TS

Sa91; An99; TS

KP87; Sa91; KU96; TS

Mr95; KU96; TS(F)

Mk90(U); Sa91; Kr96; KU96; Ym97; Ym98; Sk01; Sk10b; TS(F)
KP87; Sa91; KU96; Kw88; TS

Sa91; Tb94; KU96; Ym02; TS(F)

Sn78; Mk90; KU96; Sn05; Sn10a, b; TS

Kr95; KU96; TS

Mt87; Sa91; 0s95; KU96; An99(F); Mr99; YmO00; Tr03; An08; TS
TS

Tb94; TS

KU96; An99; An08
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History and future perspective of monitoring of forest biodiversity

Kimiko OKABE"" and Mifuyu OGAWA?

Abstract

The importance of biodiversity monitoring has increased because of processes and initiatives for sustainable
forest management and the Convention on Biological Diversity (CBD) after the United Nations Conference on
Environment and Development, in 1992. Forest ecosystem monitoring has been remarkably developed in terms
of methods and scale in Japan through the Montreal Process and CBD, although several long term monitoring
projects had been conducted since before the 1940s. For biodiversity monitoring, 1) explicit objectives and goals,
2) a relevant institution to organize the monitoring, and 3) a source of funding are generally decided upon first.
Next, 4) selection of indicators, 5) development of monitoring methods using the indicators, and 6) analysis
and practical use of monitoring results should be conducted based on 1)~3). Thus, collaboration between policy
makers and scientists is necessary to select and develop both indicators and monitoring methods for adaptive forest
management. With the monitoring data, scientists should work to find thresholds of ecosystem resilience for the
conservation of forest biodiversity. CBD post-2010 targets require that not only checking on achievement of the
numerical goals, but also validation monitoring for adaptive forest management for biodiversity and sustainable
use of ecosystem goods and services. For this, we need to develop monitoring methods for ecosystem services. We
also have to analyze relationship between biodiversity and mitigation of climate change to enable development of
relevant monitoring methods for associated forest degradation.

Key words : adaptive management, ecosystem diversity, ecosystem service, genetic diversity, indicator, species
diversity, sustainable forest management

wE

1992 £ DEET LTI BT 5 EERE D%, Fhir e GMERO O DT —F 2 T 7))V —7
PEMZREEAN DO ENE LIk, EMEREOE=2Y) Y T ORERELEME L2, HAT
1940 R S EFBIMEEmE N TV, £V MU A=) 7 at AniE X CEWZEk
PSRRI DRSS I D, BARERBROE= 2V V3B, FERICKREIRBLE, EWZEEED
EZRXY T LTIE, £9 1) MAEHNE HE, 2) EirTREaHM. 3) Mkkizlaelcd
BEEBWMREEIND, TNHICHETE, 4) FEOER, 5) HEZHOIMETEORMIAE, 6)
T2 VTREROMHT EFAMTO NS, o TIHISHRMEBFLEO DI, TR EMREEDN
HEEL, IR E_X ) VT FHEOBEBROHAEZITEINETH S, COXIBREZZY VITHIR
ZHMMLT, MIABRZEMZREREO DO DERROMEE I OBIMEZ L T S REND 5,
Y ZRRMESRAI DR A B 2010 FEHEICH LTI, BIEEMEOEKIZ T THLI, EMZSHREORE
EAERRRY — E XA DRI O 72D O NS E RIS § 2 MAEE =2V Y I RO 5N B, TD
TEHICIZERRRY —CADEZRY) VI FEORENRBRETH B, TT5REBMALOE=RZY
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1. ZCHIC

18 ~ 19 Ml DO FEEHE LUk, RIS THMN, B%
MICTREMEREERETZN, ZTO—HTIEER
RERMENE L LT, ZOROFETRTIGHRPKE
HRZE, ALEWEHIC K 3B RIKNOFENTTON S
KT, ZOBRBEE= 2V VT LUTHEL T,
20 AR OB FEMICIZ, #BR Fo&icausic -
M Z DT Lz (WRI, 2005), ZOHTHMDH
ZDEEIXIRT DR T v TRBME E T 70% %
BBZ2IED, BEKRLY Y RS REZRL & EDHEMK
Z2ATER20~T70% EVIIEHICHEVEDRE S /-
(WRI, 2005), HEZREEERE (FAO) DEXIC
KB/, AP TH 40 {2 ha i< DIF b 2FEHIOK
30% Z 5% (FAO, 2005), 1990 A 5 2000 4 %
T 10 FMICHE 850 5 ha DFEMM Kbz (MifE
KICH D CETEMERE ; FAO, 2005), TD X5 K&K
DELIZHEMRDE= XY Y TIC K> THLMNCE S 2
EDTHDMN, TRV VT EKFEH T EEkzE
WHNCEERR T 2 T LICDEMN D, RN AHT 47
AR U THISNTREIC & %, T2 & Z1F 2000 4
DI & B D PRI FE DTV B D, FHELIEHE- 520
JThallALDoDH b, T LICH % & bk
ML TV 2 S H 2% (FAO, 2010) T LId &M
BWADDOEBERIEOHNE WA BT7EAS,

LW Z Rk (biodiversity) &5 5. 1986 4
WWKERZT AT I—DEMTET7+—F LITELT
EoENEHETH S (Takacs, 1996), TDH T DHEE
BAEBERZ T THRABHEDHBZIEE EZTTRLWL
DETRZITIANONTD, EYWEZEREL VS FENE
SNBLHTH SFmAHEMARCREREE E OB
LTED, TNEEDEWVHHIEIC LIS o T,
DEDZFNTNOHEMRICENFNOEENDH B LV
bzl BRAESETH- Tz, BHETEEYZH
ik, REOZHEED VLD Z KT (BERD
R . VOO ZHRE (MOZM). Th T
NOENICHT 2 KO ZREECELE L)V TH
EENB 2 BENZHEE) 205 3Dl
DEHENSE5 & EN35 (Noss, 1990; WRI, IUCN
& UNEP, 19927z &), Iab b EMZ R AEER
DERED —DTId <. A ZKREZEMtT 5 EER
DRED—DTH %, £l=Z DMk, R0 ME,
BE~FREER E U TORBIHE, Wik En
5 NIz F % R IEEENZliEZ EN S, LD
XL ZRRT ZHENT AT 0 & LTOMEE T
LRI TR#HEENDDH S (Costanza et al., 1997 ;
Takacs, 1996; WRI, 2005 ; Kumar & Muradian,
2009), UL ULAEMZEEORBO—DONEMNE (8
BOEMDELOEREZR > TWVW5E) THEHI LMD
(Walker, 1992; Luck et al., 2003). E¥Z MDA
PP DOEBMEEITR AL, e AR EE

BHREMEHOTHICED XS ICARERRZH TN
XD LW S FEMADEZIZE DM > TR,

EYZREMEICET B9, WICEYDERETD
PhEiidd s b e, HEEYILREED D & fiEIE
TEH5TELZHLCHADNEDSNTE T, LB
DRBEEZZY Y TICHAEOHEMDLEZ T LI
W ENTNZE DD, I TRAAIBEOS X 2
BRT B5HFEDREMOBBNNE L ZZENDD %
el ORI EANGMRENNETH S Lk
ES, BT LERFEOWMERREIPFIATES., BR
AT —=IVOEMWE= 2 > T ORI EER Z
Bl TNHOMERZRIRT B2, 7 A UA
TIEHBE (USDA) & R¥AHEHE L RIIERR 2R
BFIFE B (US - Long Term Ecological Research)
(AR - Hil, 2006), F7zHATEKFZHB MR EN
o & 7% > T JaLTER (Japan Long Term Ecological
Research) &MEXN 2 EMAEREEMEY A FOXy b
U— It EHDDH B (KRR - Hil, 2006 ; #Fril
5, 2007), TD &S G EMAEREWIE TIEHRMAERE
ROZCEHZELEHSMCTEBE T EME, HIGED
et & EICHMNZGm COMANAGTENS (Peters,
2010), BTEHAMICHBEE N TV 2 HFMROMREMN K
TRV YT VAT L (Fuv A0 - {5EICED
REZZVY VT, BMERE=Z XV TKE) TEH
BAREREMOIDICEZR Y VR TR LITH
Rzaoml, ZHREHICEITCEIEEINTL
5, EZ XY VT THONERZ RN LATERT %
T2 DI T EREZN AN AR R TH D (Schulte et al.,
2006), SERITBHYF LR ZEOHINKL O EHEEL
BB EIEAD,

FRTRER ARMEIIC T 2 T u v AR B2
FRNCHEHD LS HERDOE= 2 > 7 Ed LE BT - 3l
EZETEOTEEL, BFEOT—2h b2k ZDt
DA DOENZR AT EEZEZL —HOIFXD S
Wi, BEZOLDOEZLXIICE>TE, 22T
AP TIFERRDELH Z/RT TN TESZEMNZ
T—=ZWEICDOVTIE, E=2Y Y To—HERRRL
TENRTBLE Uz, AR TR TRER RO
FHOEDICSBEDOX S AWM HREOE= 2 &~
THRETHD, TRV IHERZED XS ICHEH
TERNEDZERENEHRDNOHMEICT ST 2 H
MNed s, TORDICETEMZHREDOE=2D VT
DELREBBIT R LIcKk> T, HEMhoE=22V 7
MEDXITHE, HRVIEFHIEINTE I ZHSL
ML, EZ XY Y TICBI BRES (H 5 WK
X)) BT B, FLEDXY VT TERT — X @
FZ FICEERZNGHEAD SR L, KEFIDHEMK
DEMZHFBEDOE= 2V T ICB) 3 IEERRETIE
REBLUMAREO—IEES T 2T %,
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2. EWstT—_%Y v OKEHR
2—1. BABEOBSLUCEBHNGEHRMEZ=2) T
DHEE

1972 FEIC A b v 27 3RV L TR & a7z [E5E A BB BE
DRRIVERAL D F & 5 o - E RS (UNEP) Tl
EH OB 2 PO E L4 R EBEEEOE= 21
VIS AR E =2 VY AT LR
EN, BEZ XV VINFHEOBEERBLZ HD TV
(Sors & Wiersma, 1981), L L 1970 ~ 80 EHLIZ
KERKDIERICHTZEZRY VI ERHE LD T
Wiz, o & Z13 1980 4 1C A il & 717z Environmental
Monitoring and Assessment & U 5 f 22356 o fl 11 5
R ENZEE, TR THMEEEOE= X))~
JICETEEDIEo7, 1980 FERICEI—m v IR T
BRHROEENLTENDALL TWVDE T ENDBEEIMIA
Mo, ELEBNFERZ B2 (UNECE) I X% B
BT KR IE Y4 (CLTAP) Ic}RD &, 1985 41c 3
— 0w\ SRS RO BN 2 B s HIN
ELTEHMEZ R VTV AT IO Lz (Vries et
al., 2003), TOE=ZZRY VT VAT LIZ 1990 Fh 5
FfE & N T B BWUNBFMIRE B =58 (MCPFE) O
FRARERAMER &Y 7 L, HETRIRE{ED
WEREYZHERERNOTE= 2 TR EICH N
IETEB XSk >TWS (Vries et al., 2003; Linser,
2004), HHIHh SBERIEE 721 Tl S RGO M
Ak I ANz AN R Y X7 LT 10 £ DL R
NEARELEZEZZ2Y Y INTbhTER, ZTO8K
R, WEBRE AR ERROFRME L OGN L &K
WHREDO T X )VF—FIHICET 2 HENE SN
L. RRBEERRPGRBELEFHO R LV REBADOKER Y
/By —DORFREE, REZICHNT S KIGICD
WL RILBR RV E R R E Nz (Vanguelova
et al., 2007), X7z FAO (% 1946 ELUK, R AR ME
BRI EPEEND T A A Y BT TWVWS, TOT
T AR Y METT A A S K% O RM &R O
RS Z2BENSHEE -T2 DEDN, EFMNRERD
ERENTVWBZ EICA, FHTEAKOMEEMER
EMERREE TIM L TH O, Fifinl e E T
EORFICEL > THELGZERZREMHL T3 (FAO,
2005), WEBMEBRET =2V v JIIEETITDNT
WaBMN, FNH OfERITER] L R— k% Global Forest
Resource Assessment & LT FAO S HREN TV 3
(Holmgren & Marklund, 2007)

1992 EICV 4 TV ¥ 2 A BT b NIz BB L BAFEIC
B9 2 EE S (g MY Iy b, YA IV )
TU&. Fifi T aE 7z BRI 1AL 7z M BRFAR © D7 72 75X
— =Yy TOMENTERT TR, 2O
RICED TV R 21, BN, KUREH)
FHHZEKI DWW IS BV T H RO EEME A58 < 2%
&N’z (Montreal Process, 2010), Z D% 41T
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AT RE IR RO E ROz HIC, T L H 2
WRBME A T CEATT—F T TIN—T (T
OV REREAZTT T4 7T EENS) BMESNT,
INSDT—F 2T TI—=TREENENHHEMKRO XM
MIRSREICH S T 2 UL T2 ) VT Ic BT B HE
HHTH2EEZREL. BMEBELERIC X5 0E
BEERTZRYILTVDS, HIEE TR IV—TH
R BTV T L EHEBE L O BRI N
FREOMFERE= 2 VT FHEICHET 2 BHHRRHEN
ThbnTHH, JEHIGHE M (adaptive management :
Stankey et al., 2005 7% E &) FiLoOMFE LN Lz
HfsL T3 (il Montreal Process, 2010), HifE 9
DERMAZINGDT—=FU T T)IV—=T3., ThEh
DEMEZ DR ED D DR L FEIERE R E LTV
% (Table 1: FAO, 2011), 7Ot ZXD—>TdhH % H
BXEVE R MBS ATTO) &, HBERY 2w Mg D
1991 EICWV B §L BT RIRM D R e i BE 7 8 B IC B 9
% HAME LR OHE 21T 7z ATTO, 1993a), & HIC
1993 FFiCid. ERIRFEXEL (TPA) &\ 5 LREMIX D
RENHE R T EMZ R ETIEITH T 5 BEDILF
520D%ZF T, BHAEEKRICBT 2 EMZEMERED
HARITAZ2HKE L ATTO, 1993b), TDHTHE
FEMRD A Z BRAIEICEE T B M5O Rz & L. NEIS
HEROEDORABERE=2Y VT OEEMEZIERH L
oo TOXIBREZRY VT OMERAERICHE D F
2RSS OERD 5. ITTO & FHEEH KR
HA (IUCN) & R 2009 FFic T 2 G L 7= (ITTO,
2009), KETRROHPTENELHNERICE > TEZ XY
VMR RN ENMEREN TV,
EMERUEHREDOLDOE=2Y VT OEEENS
HiZEHEESNZ LA . BNEY ORI R
SETHENLEIhADBZADNTER, AR
British Trust for Ornithology IC X5 HDE= XY V5
& 70 FELL Bk S N, BREERRICE > TEAEREAIC
EOoTHEELRT—2ZREL T3 (BTO, 2011),
EOREBEDO - DEBREIEARARETITDNTED,
HATE 1924 0 5 FLKE A o ol 72 58 TRk e &
NTWa QUSRS RT, 20110, X 7W9e&
RHTE A& T EY O MRREE R ZIE U, swsefed
BESICTNZRNET D, TOXS AR LOELT
EYEREzENLETFT—2kd s ick->T. —
BN T 2 E= 2V VT F— 2 LAMICHITT %
TEMHRRIC o TeHIE BB (Bl A F VU RERREE
MAEARHERAEAEIET — 2 X—X), 2O X
2 & RN 7R AV G BIE CBD 25179 % Global
Biodiversity Outlook 7 £ T, “EME MO L Z R
THELERELUTFHEN TS (Loh et al., 2005;
CBD, 2006), AWMkt ez HIE LIcE= XY &~
&, HERY 2w B DIBEGEICHEE Lz, 1992 4EICfE
ENEMEZRENSS (CBD) Tk, ZOMIKEN S
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Table 1. FMDLEMZRMEE =2V > F DI DHEHE - FHEZRIF TO B FRITREEHRNE MDD T —F > 5 7)—7 (FAO, 2011)
Working groups on sustainable forest management that have criteria and indicators for monitoring of forest biodiversity (FAO, 2011)
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THML, FERE
Hikk
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F 7t R)

SEAR, AR, P
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B4, BMAEERICET
BEMBRRIL DR, e
R Ui ) 7 b e

—fRARIRAE AR O
HIx L), KA O THESS 7%
ERER, MR, REMIC R
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AR WAl 7 &
LEETIHN £
bl Q) IR 4

77V AR (ATO)

13 A1

JRAl 2. SEHE3 — 2. )
ZHMENDO A DB R/
1td2%

TRAEHIKDERL, DR
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ERRITAE =X
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EYMUA—LTHER
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ERRROZHNE BRhx 7Tl
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DRI BES 2 AEMREUR £),
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HEMEHMICE
—R2Y VT EAT
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HHE 4 Bk E B2
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DifEE E
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FCEELHTVDS

W7 7V AT R 27 1 BHE 2. BMAERRRICK T AR GHEZA T T Lokl Fifen] AR ARME
MR Em &), H (RMEREMOK L2t B 2EERSF
), Bay (HHaEOTFEE EHET7) OfREE
%E) WCE=X) VTD
FENFENS
R T a2 A 30 A1 BHE2 . HMAERRRICEY EER WETE, AL/ KK =2y v J0%k

ZIEMZ RO

WL DMmfEE L), M GRIEK
FREOHE L), diny (vt
FAORIPTE E)

e DU T BRI
ICEM L TR,

LST U=y XU 7
VA=

Hk 7 A E

JEHE 5. BMAERER DY)
ZHE (H LAV OEHE)

RIEHIIC B D /A T L
O, MR - EEHZ L
ORIEE

EZAXY VI DE
L7 it

W7 A= T4

T—=&2r, WEZERH
5]

B YRR S
(HEZEICHRET S, TTT
FHEOF)D

EREROZHNE (N LHOEIG 7
&) MOZHME (RMREFE—ED
¥z &), MENZRE (A
WU EORIZ E) D 1045

15

L WILEE
LNVDEZZRY
VY AT LB
VLTV

Eo XY VITOEBEEMNERE N, AXEEN TV
(CBD, 1992), ¥Fic 2002 £ CBD/COP6 (5 6 [al fit
HEEE) T2010 FEHENMRIRENTHBE., T 5
WKEZZY VT DOFEAFENEATE, CBD OF 2R
B EfliBhBEES (SBSTTA) & 2010 4 HELFEAM D 7z
HIELZ & Oz 2003 FICRE LTz, & z2id
AMICEUTIE TEHRE 1. ERERDBHEZ LD
DEZEELTEATTEOHRMEREE, THE4. &
BHioEEPEiic k5 (AWt 3) &
O] OEEEE U THRMREDERRT LDtk
ZOmMZIREZEL TW5S (CBD, 2003), £7ZFICHE
RHECX>TEZ R VIO E U THYEREYRE
OFEED, BN A EOE =) VI D3y FT—
Jb DA TZ (Pereira & Cooper, 2006), €2 b U A
— )7t Rix E& T at ROREMEICIZEMZ T
RENFTENTEO., £EROMH, BENEZZHIED
ZibZMB D DERICE IS T XY VIR TbN
T3 (Table 1 : 5] Montreal Process, 2010),

AL RSP EEICE SO TAABEANS &
BEEEZREL TS (EMEHEENELEE DK

I,

. 98D BLUATL D BHEHERZELEL LWV IN
—RATAVORENZINTNE) OICHRHLT, Fiki
AJRER AR E D 72 D5 7 1 X3 W & B R E
BMEICED S EZ 2 Y T 2 ROTWEV, LHLA
MHEEHTE=2Y U JIC K> TEBEARTREICKES XS
T sl (=) ZMIAdT S ENER LY, BN
Wi TF—2DE/IPE SN EH B8R KER
ZEZRATEHENTE, FENEEFLEOMAEN
TIRE & HfF T B, FAO O #R MK E TR LA I 1% 2 B2 43
LTWVABREDOHBMERE= 2D 7E, FEAED
METEHREVWTHBEENTH D, BEMHECRMEOR
EREAZHMBEZEHNE LTVAY, LA LEHNZ
TEHMOEBER & Z DRI K DS E ORI AN ATEEIC 7%
52 LT, FTREGHAMERTEOMIE & mELA
DR TE %, EMEHRMERED D DIESH
ERTFLEOMIEICIE. B2 ERENRAIRTD
D (Lindenmayer et al., 2000 ; Gardner, 2010), 77 X
VAGRESH S Xin & TCRIEGHWEE T EZRRET
57bDOEMMET A FRFREE N (Bl T AUA
£4¢ [ : Hobbie et al., 2003 ; 77 & : Vaughan et al.,
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2001),

HEEFIRIT D RV FE BRI & Jk ] B8 7 &
HEBZIT> TWBMNE S D723 UGRAES % FR KGR
AETIE. EZ R T L ZOMRBICK S HBHREHOFT
A RETH S (Rametsteiner & Simula, 2003), 7
WEHZS (FSC) BE_ XUV F LMV S JH
Al (A 8) Z&kiT. MMDIRRE, MPEY DA,
AL - RESERME, EHEEERXTZENS D
EVRICE A 50827 Md 272D, FHREHO
HEEENEIKIG Uy aeE=_2) 7 2ito 2 %
RDHTWS (FSC, 2010), FSCREFETIE TEAI6. R
BAOHE | THEMERICBI2EYMOLHEREOMRE
MBEFSIFOENTED, FHROER LEBOBILTF.
AR, ERRROZERME. RMERROEEMICHE
ERETHRY A I NVELEICDNT, EZXY VI
FORBEUEMNRINT VS, EZXZY) Y IDOHINHE
HIEHREEIC K> THEICRENTWVWE T D, X
TOHRMKICHEBT 3B ENZBEBREEIZNEDOD,
T RZY VITRERNHEMROEH L ERERICHENE
Wk, BnT - M- EBRROSHEEMERIATYL
5 ERERMNCRT T ENH[FINTVS,

EWRERRRODE XY VIR HBRY 2 v M EERIC
BICREEAIC o 1220 TR, HIAKELS AL LT,
HRMROEYZ MR R EOMEELERICH L TITS
EZZV VT RERAOMIIC K > THEEE N, (i
D) KHCRIL. #hRIREE (= BEICHT 5 BEE)
MGE (=HEENR O D3 DD XA FIcHnEE
7z (Stem et al., 2005; Gardner, 2010), iR D E
ZRY VT MEMNETEE D It N e E S
W BHEDT, FRERENAMAIIRICREL ENEW,
BB IREEDTEZ 2 Y 7k, i3RI X - TIREDIF
LT ES haEEE > TEKRMIRT T & ZH
HWEdT 3, Mo TEMRNDE=ZZVY VT L8R IR
BROE=ZY VT, MESPEENIAMIAGST
WBENE S HhDIMEZRICE AR TH % (Gardner, 2010),
LALIE=ZZY T s ZFDIREICE > ZEBFZ R
TLEMNHMNTEEVDT, T LELEDX S R
WEY N ERT T EIETERY, SHEEELEZ LN
TVBIEIGHEH D X 5 EREICHET 5 oHicid,
R ZR/ELERIEDOET= XY VI ZITIREND S
(Stem et al., 2005; Thompson, 2006 ; Gardner, 2010),
MEAEDE= 2V TR MT 5BE. R REDOE
ZRAYV VT EERELZFEMRERC L (KL AE,
B 2EEPHREONMEF L L) IKEELRTFNE
72 572> (Thompson, 2006), ¥T4FE, KRl HiEkY 2 v
PLABRIE, M2 D B W0 IE T NICBE D B BUER O Rl <0 JIE
ISNE R EORIEDETE=RY VI DEENEL Ko
TET, MALDOEZ= 2V 2 F TR ORZ AT D
MR TH 27D, FIEEEORIERIRENLFEICTIT
> TET,
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2—2.
2T
HARDBMICH D2 EMHABEDS BEVWELZ
EDELDOD—DFINEABMEE T, 1934 FICIHEF
D, 1959 FiT TR O —EE L L FE (BHEE 2
220 #i5) MHfrbhn s L ICHBETEOHK—DE SN
T, BEETHESIN TV S, IHEGERIO H i
KA INEROREGRZ MR LINEXRZENT S L
T. NLHOMEERE /& Z EDOREMTbNIzC
e, HEAODANTHOERZOERBROL(LZE
EHBTENTES (REDL, 1998), Kb HRKE#HR
MARRRORAA L LTI 1972 £ THARREI R 21
DFIEIC WV, BEICEREEIC X 2 HRRE R 2
HE GROEZRE) HEMI N, TORBERAEIC
Ko TE2EMICHMEY O HAHL MR-z &
5. 1995 fFICRE I N8 — RAEW L KR R SRERNE O
T, KFHEPREIREE 2 VT EMEDT
b, TOEMHARREZHNE LT 1919 FicHl
B B KRG S M RTFEDHIE T . KRR ED
BTNz, THICHER 1915 HIC T E A KO IR #
MAIEDIRE > T (KT, 201D, £RHAR
BAREICH D < AIRBRBI IR a0 B IR BR R R 42 Ak
RE O R ZZ ) TREMMBIE R ENEES N
M, TNSDOHRETNEMEICH U TIEERE= 2D
VINEFEOTENTWEMN- T,

1992 FEDHERY 2 v b 2521 THifi nl e /5 AR AR E 2L
DiHOEY VA=) RicsE Lizc b, 4
MEZ RSP RBEL RGN ICmBE L &k E
Mo, BELXNVOBFMKOE=ZY V3L EEMES
WUz AATREEND S BMEFHENMTONTH
D, BHEICHET 2HEIEREHZEER > Tz, L
MLEY MU A=)V at A CHFiARE R ELYE - 51T
MESN. ChETHEI N LDHEVWlEEE (5
B maEnctnicc e, AFRZICEL TEEHEMNE
BRENTEDODH KT EHREICES T, Filciaifis
FRICEDILCEZZY V7P REICEZ D, 1999 41
FIEHOBRMERE= 2 IR Tbhiz (K,
1999), BMBERE= XV A TIE. i B,
FL, R, LERE. EED) S OMEED . AT
MR (FEf. AR, REER. Ba, ME. 208,
5 A), IR HEIARDIRAE, M4, HFOKREZED
8 (APEHEBE) &% 0., B2 4km RO
FABIMTEORTFAICHE Ty AR EENE
BT EDIBHRTEVEEECAER, chb2E
15700 o7 ay D3> BEHZDO—DOREH S Z 14
MTRTIEE, SEMT-KIZHFTHS (FKE,
1999 ; FH, 2008), 2010 FIcHFFidcDE= XY
VIR ERRRES N RBERE R UL, U
0y FARAEEOBRKICHHT ST L0, WPIofEL 1
B EVSEMDRENITDNT VBT R END,

HEDHEMERRRRARAT —2ELUE=
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NAFRART THRLIEMEBREDILBZE= 2
YT UTSEBMBIICERNEAT 2T ENAHER S S,
COEMITEYREMZREOREZIHMERENE L
TefMoE=21) 7k, MBITPEEMEXE L
TEMBTHRDOMEE=R2Y VTR EM®RE= XY
TR ERDH D, (REMIE 1991 £ D HIE IS E
TN, ZNFNOREHNICE DY THRMAERRRIRE
s, RAREYBIZERRTR. MARELEERRFEMR,
YIS REEM, REE B A SR FEM, e
REEM, WLOHRD 7THEICHHEEIN TS, LHL
BWNBEZZY Y TORIEIHELLTWEh-7zT b
B, 2007 fElc, EROBELEPIARFIC Z 72 A BRI
CHREEEMEHEST 20 0BREEEZHN E L
REMRET= 2V VITRAESZ 27 IVHDMEREI Nz, C
DIZaT7WVIL-> T, 2EZ55FET—KTEHE=X
VYT MMibhTwad (KRBT, 2007), FrO E &
JFAER R RSP BB R AWM OLE L - EFMHE
R -EHITLREZHAMNE L, REKEER LY
EEY OB IR T S 72012, 2000 Fic2EIC
JeBR U TR TRE T Nz (B, 2008), 2008
FEETICEET24 HATICERE S Nz [E Tl
AR B R OB B FLREO RIS & D RIS BIR S 2 2
BT a7zdic, EZZVVINTbNTWVS, Mok
Ee U THY OFERBECREE. BiodEie LT
WM. RiZEARZR EDMARDIRTL, #EL ORI 7R £ DS
FHEBOEME LTRENTWV S (HREFFT, 2003),
INSDEZRY VT DFERDAE RN DR D4
RICOVTIE, HFETEHEICIA TR,

TRV VTP A B 1000 (EEERREHMEES
2 THEEESE) 5B EY 2 R E R G
L2 BRI EREENG) 25 I, MRA R 2 A T D4 HE
RICE=ZRZV VI A ZREL. ROVEOHKRDH
HENEEZRIHICHRTZCEEHNE L THES
7= (HR, 2007), E=% Y 25 1000 D 5 B FHFi4E
BBROEZZVU VTY A NI, RERDHEMRB G
THhBIRE 217 > TR T A Z dhoic 55 ik h 5
B CRIRMEM S0, ATHS), TS DFHFERSIC
BEET—XANEEZTS> ATV A e, BB S4E
W1 EF—2WEZT QT T A AT E N, BA,
WMERMER R, BEM M EEE L THVYLONT WS,
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—Z (BARET—%) OB X, 2010 FichEIN
= CHE, 2010), WFZEEIC X B MMDmMIBICH S T
EhS, BRIV IRBREA RS EEMIE N
RNET =2 LTRNEEIND, EVZHERES TN
WiEH EMZ MR AT EZE A, 2010) T,
AR Z R ENICTHE T 2 720 DEER T —IL D
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&L, #RZET L CHEYIREROEKICHBT X
ETH5, COEIMVREDEYMDOEMN RS AE(LD
B, 7Fa2 TR VT4 7 HEDENICES
THEMICFEEL TS, INEDO—EIEEFDOL v R
YA FOERICHE DN BREA(LE BN moOM
REBEHICHIHE N %72 L, miifEza92 (Fl
HE, 2009), 7z Yamaura et al. (2009) 1Ll « KE
(2010) (&, HARERSEBHEDORPIEAFOE
— 2T TF—% (1970 F4R E 1990 F4R) ZHWT,
HEERRBE N ZED S 72 5§ HBMFIH O ZL B EY O
DHICHBEEZ TR eEZHLOMC Lz, 2EE
AN—FBHEHRNELTE, ZHSATAEOH RN S &
W OZLEMZRHT 25 DA BITDNTVS
(Ogawa et al., 2011), K¥FDEHEME EDE I &
S TEHEMENTEMAEREMAT A b2y FI—2
LB ZEET 200 A (JaTER) &irbh
TWaZ et (AR - HiFl, 2006 #ils, 2007).
S%F TSI EYESHEOEBERNOMRIANEL C &
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B XY ZIEBET ) WIEZENSEE. 2)
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DRETH D, FEEDELTL) TEFHPTHL
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TR & 7I3IEBUFREBI . 3) IHATIRAT i
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BHEIC 4) FREBORE. 5) fFHEORE FIEDORED
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LTWaZenb, 6) EZXY VIHREROME &
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A, R, BFICEEI N, hOEREICR
T B GEES S N RERE Y X7 LRZFDMDR)
RO ZR—A T35 FEZBECTHRE2EIN (B
)1 DX 5 HE i H A A TR/ TH % (CBD,
2010a), LML T T TRE NI Rt o B EHE I F|
EITNEEMEZHENEZERNICHERTES L VIR
PG RENTVARY, REmEEZT T& <. £
EHBORETER TN T NOEBEUENEETH S &
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MAES 272D DWW ZITI RENSHZ7125 5, £id8
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OHE. ThEMEZHEEORE). 1.1 THOZ M
REe) DX THRHRICkET 2 O ZH. 2o
M ZRET 2 LIFBURRIETH %, > TH
ElE W< D OREN T EY 2 BN KT E LTl
FLTWBEMN, ZORHICYTE> TRERETRT LS
WCHETFEMELL TWEHE S o, ZOREBEN
JAXAMCHBI DR ELRFTI2LEND 5, £74E
Bz 8 E T BRSNS T REAR B T — 2 MR 5N B
. EERISB NI HmAEECEN L LD
THE2NZMETTHNET, TODITITIRIERFEIC
REEEZOPEHRHEEL (Niemi & McDonald,
2004 ; Gardner, 2010), 5 H. &0t A ich¥
T2 EA DI MIEBUFHER. EEL EOEBEKRE. EU
BREOHEERENZTNZNOHMPERE GRUESD A
RELMENG e H D) KHEDE, H¥HRES
BYEEOMEZBTEZ XY VIO DIREZRE
LTW3,

3—2. EZARYVITDIEE

BRI EMBPIRE SN TH S EBRICHIAT N
2ETOMORE BEEZPTHEIR, 2O
D7 BAEIC S % % 0O (Hammond et al., 1995). 37
BIEETH ST ENMBELSHL NI R -T2, THFEIX
ZlbEHMbE2b0THBcehb, E2XY VT
B VI HEEEIBREE=EEB N, AERS
RETICOMORT ML LIz D (2L 2 XYl
DK HEH) NEEETREINS L d D, AR
FTETZHROMEE WeHE LT %) &% (Z
CTWEFHEDDICHEMZM T LI BEE T2) &
DTS %, E1EIE 1) BEDZERZ MM
3. 2) BN EREZRED GUEMEDMNT A A EET
H3). 3) AAFCAREGI LR ETH D, Th
FRCEoTEDKSIBAT—)V GBEEIZE=XZ)
TRERMT BHE) TEZXY V72T 5ME. {5
ZHROZ L TCEBELGZRETHS, LLFT, 1), 2).
MEEE 3). AT — )b, Fibi Al e 7% R E B O FEAT
DENTZTNEIEEE OBRICDOWT., HICHFT %,

MEDHERDOE=2Y VT EMIEOE=_2) > T
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BATVB D, B2 ESBICIESHE B 2
HiED—D& L., BMEHOMRZFMTEZNE S
MEBRHLTHELONLEE LV (Gardner, 2010), #&
MEHZDOLEDZ—DDEBMELER., BIEZEET S
WD B725 5 (Noss, 1990; Thompson, 2006), L
MUCHE TR ENHEEHT U M2 MEET
220 I T AN, KEZEEY NV A=V
Tt ADEMZ MR EDIEED S BAERERDOZH
HRHELFETOTRT VD, FELBINESREEON
ERREHERIEZEEL VY, TNETOEZZY
Y UIREETRALD TERWVIERKIIEZ, RENEYI TRV
GE LM FEN T DICHZELTOWAVEAD 2D
Mh-olzbEZBEN5B,
BMROEMZ MR EOMIEE =2 Y > 7 TldR2
(REdrEs) LFBEOESRLMENEZTEREL
T, IEEMRRAER (B =3y —Y XLADOX %
E) K0 EYIEED B VI RN EOF A
F LW (Noss, 1999; Gardner, 2010), TN FTELIE
LidH (B0 ZHIET2E=2) I MTbh ¥/
(Spellerberg, 2005), L/ L3 XTOEYEZFIND
KT LI ARFRETH D, HIZEFYD X 5 IS KR
MG OMEE H 2 & TREIN TV B IR T,
EZ RO R 2 IS KEREFET BT LR ER
5 (Lawton et al., 1998), Z D7z kM & %
T 511 (surrogate) & LT, {BHEEOHERMNEAI
Thohic, REZRBT7 VYT Lo ERICKER T
MR Z VDT, BRI K o THRFFCZ OEEN
DELDEEZMRETERLEZILNDHE) X, 757
Ty TR (VAR OX S ICHIEICEE G AEY
Thbb X LMEEOEWEYE—ELE LTHHE N
52bHo1M. FOVTNHEFIEhTZLE LT
BT LEEMEREZRETEZ LIEVATVT LN
b o T &7z (Simberloff, 1998; Ozaki et al., 2006;
Sergio et al., 2008), KA D7 < LLUR AR 75 e 13
KEDERERTULIMRONZVO TEMME L TIXN,
e LCirlE s BB R, ZREEED VS
TEDEEICIES LIRS %Y (Pearman & Weber,
2007), EHEMOKBIE L LML OMHBIZEL, &
LARBMMDIH DR L ERMMREKDEYZRRMED IR
2lid, PL—=FATNELSHE H o7 (Juutinen
& Monkkonen, 2004), EHWREBREICMNET 2R
Fix LARRROBE LTS F— X b R LRI
NEVD, HEIEERICBNWTEF—A N EERHT
5 EHEHBEPHELNE WS MEDND S (Simberloff,
1998), RWVVREERE (TARbbBAEER) IKNET S
EEEERBEINTOEIPHEMROEELHERIRE
DFZ0bw3 7y rTF—y g VIR, ZENRARE
ROMRFICHEG T2 VI EEUENSE= XY VT D
MEELUTHEYETHMMREDH S (Ellison et al.,
2005), 77 VT —vaviETHBARMITLFEICK
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TELLBAD L, FERICKEAEZIA-—IZEZTY
T lhbhote, EELZ7yTF—ya YEORMMA
KBTI, TR U FIBLTHEERERET %
DOhHBVIEMEEROKX > BEREEZNET 20, 5
CHREZRZOMDELEZONEE, SHBBFHOLEND
5, BEEEfozE= 2 VT BERBY Y SIVT
bhoFTVnT e, 1FBREIZHARZDEE—RICZHE
ERARZEIORTHZ R EDORHZRD, LML
—HT. RRFOBELROIEEIZ E@EYIZIE6 &0
FRTE3L00D04EL, EVEHEDOEILZIART %
E DI iE 7% v I < W (Lindenmayer et al., 2000), H
—DHETRELEHOEEZL I IV—TE LT, fHD
ISR EOBFICH T 5 ER, HEROML R EN
FUIL, BENTRUC XS RHificdh 2 EWE (Fib
R) Z7)V—T e LTRSS C e REI N
(Johnson, 1981), LA LFE—F )V FickE T 547k
SIXERERDOIEEYNZLICH T EKIBETXTRHRL
EVIDIFTRENTENE, DL TARDHERESZ
N TV (Lindenmayer et al., 2000), (EH I IdIEHE
EEEDOTENEDOY A N 2ED (AR FUD
ER) VI HiEEEZEZSNTEH, HHOENTIRE S
EDOMD ol FNEFNOOE D ARHT
Hotev, VA FOMOZELOEKNRHETH S
GZEMBERDPZL, EMEHREOE= 21U V7L LT
BHEIZEAEEITINTWLARLY (Slobodkin, 1980 ;
Lindenmayer et al., 2000 ; Failing & Gregory, 2003),
COXS KK EDOHZEREMLE L TAEMZHEOE=
2V Y TICHATBBAIE. TNETROKI Liah
ofce LML, B #HEREYOERMICEREIN
fer—2ZMHELET IV ZITolc LT A, Thb
ODEME—HTOTRERMUZRTIEHNTERL
W IR E LTRHHATES 2 b o7 (Mac
Nally & Fleishman, 2002), K& D REfEDWFZEHE R 2
FIH LI A ZRITIC K > TREBEZHETHATE.
MY, B, BABEERAENLLTL, BTEAELI TNV
—7 (=508 LU THRARERERTEMZHLZ
KT LICHMTHEZ &Hhbh oz (Lewandowski
et al., 2010), C DIEHHxfEZ B =@M Z .o
fRAT LIRS, @B DL I N EHhOEED
Ef o2 HET S5 Ehbhol (Pearman &
Weber, 2007), 97D BdZDEYDND « WiKWLH
BT 2 ECAEDODhRICL WA, EENDIET O
MHEHEICHERRINE D EIIE, ZHEEOREZEICKRD
I3%DTHD5, LA UEBERICHIET SR LCXS &
HHER (e 2B EHROEM) TEBOEYRZ HAN
THhae, RTLELEOEMRERC XS HZEH ZR
ThFTREn bbb o7z (Suetal,2004), D
FOEOMEMNZVEFET, #3F LEKOMEHL 2 <
ToTWBERESENo Tz, UL LEDOREHEBRN
TVBEFERATIFEOMEKOBELE L Gh-Tc &

Mo, COARBRTREFHOFNMZ I 21, &
BT MEKOBELUEZ B LI AN LV ERE
ENtz, DL e SiAES—FBoAhZiREE T
TR EWMEREOT =R VFICBATLLES
BTN bbb, £z, MBI DRI TR
<, MHROZLZFAMT S b EER T EHRE
TNz,

LV 2 15 2 VIFTEN S & T 25 A I 3R,
B, BIARGZEDLSITEBEINEEDN., L4
HZERVE MM O EmH,ISE, EZXY
VI DHMBENOHHOEMN S & BHELMBETH 5,
Pearson (1994) X E=X VU VI RREYELLTI1)
RFEWNMMERD 5. 2) EEOMT 5, 3) EHhD%E
ViIttOIREEZ KM %, 4) RV KS D> TS,
5) Y7 rILRT, 6) AELRT L 2
MICEZELTWDE (BEOEEZ EN DRV, 7)
ARSI EL TV AR EDEEEZETF TS, T2k
ZIEBIEARR TV Fric Fid 4, 5, 61l & »
SHHTT—ANEBMEINTEREHMEINZ D, B
RGN EREROBEERME R EICKIET BT D
Huwzdhn (3, 7S, EMAMICE BERDH
BIEEEMRETHE T LD o7z (Kremen, 1992),
F e BT ARROFERATREREIIC L > T TEHE
THsBTehb, HEPhOEMEZREEDOE=ZY VY
MEEHEN (1,5, 7R EICHY). FEBERELED
feiRBAMThbNTWS (Parisi et al., 2005; Ritz et al.,
2009), R ULMIREZBEZNETNHEN R ET B4
YiBt O EfZEdid 2 EmMNd 0. M. WY, %
EHEEIY), BHEEM VI NEEZE L TOFH» M
B E N T3 (Hill et al, 2005 ; Spellerberg, 2005 ;
Table 2), —MRICIEEAEMICHRELINDHERZE &
. MIRBICK > TEMERLE L TR ST en
B2 100 P HEFOB MBI & 32 n BEEO IB T
KOWTHERROEEEOREEEE U THM U 7 i 5.
EEAEETRTOEWRHIERERERNALTE LTV TR
BELTHFENZEETAARERZRERN LD
b o7z (Hilty & Merenlender, 2000), #4247 ¥
HEHIKIC K-> THESZ THAI T kICE, HELE
TN 5700 Y2 BRE O 2 b B IR S H e i B
Wt U CHMR Bzt T E 2 B2 ENT 20
. BEOERLZ O TIIRENZ N & 2R L,
EZ XV VT FUHERREO - TEY - EREEMTR T #E
HTEHTENEETH D,

EYHEERIEEE LTHY S A, ThETONRES
RS ZNZFNOEMIC K > Tl Y AHEEI N REE
NTW3 (Table 2) DTINEFHATE S, —HT/h
ROAY T4 RETFIEDHL L TORWAEDRED
ZWAFIET %o DNAN—T—F ¢ > (DNA DL
MR E A S C & TRLANVOEEZITES &
TB5FL) R KXBEYERNEREZICID ANDS
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Table 2 FHMOEMZHIEE =2V > F DR L U TR RERAEWIRE & iR

Indicator taxa and survey methods for forest biodiversity monitoring

e LT F I Efr Y i BER
E&R] f ZHe D FE REEARRER LEERZATTE 7—2Icd K& Scholes and Biggs
ehEERHE (D 5, (EHENARLE, (2005)
EZ5 e
B e TEAM 7027 5 L 100 FLL FOFHE, &3 A b, #Z BB - Martins et al (2007),
(TZ2V), PHR NZBZEOTRN A FHDSREN, EEDO K - fH (2009),
KILERRETE AL foiri. ko
5 FSA VYA European Bird JAHiPHZMMETE 2, #WET A VERICED Noss (1990), Bibby
Census Council Hg 0, et al. (2000)
ARy bY R European Bird WREFEDBIC X%, # FHAEFHDIREM, Noss (1990), £ ¥
Census Council, TR D T EZ 3 A oY
TRV TYA (2009)
k 1000,
[ E TR TIPS RIS S JLEEREL TR, Bl ERERICKT. Noss (1990), ik
H WP DR, AT (201 1)
ICLa—%& RENE= X1 Y #Eh, HEENDE EaX b, EEOHIK, Noss (1990), Bibby
THRAE CAINEH v, PEREICHAZ et al. (2000)
B )]

TRAME B POV T (RL— BEHREZ 2V 2 {UREEOMKE, BN SRMENKT L E MM Kremen et al. (1993),
Abow 7 HER THE (GIEK KRB TE2.M8E8, SNk, RBHITIC B - FIE (2000)
rFw ) By ) XBHEDREV, ik,

ﬁ’)‘ﬁ’@ﬁéfﬂuﬂ%?ﬁ
EiiiE1 ] HRBREE (R AL IR, fiERZIRE PAASOREICE %,  Kremen etal. (1993),
I GERE) T&%, B - FiIg (2000)
TVEEEL) V—treyYR (T HATEMEES2S EMZRETE S, #AEHEOEEICK S, Kremen etal. (1993),
AV ST ) EOofE JEE AN AT RE, %21&?‘5%% mu (GERlE JBYG - 2FIE (2000)
DA o
AMEZFLERR A5l hS T ABMEZMETE %, BROEE, Mk, B Kremenetal (1993),
BRI ZRE TE kﬁﬁﬁ%%?ﬁ%’é‘%ﬁ 555 - Tl (2000)
%5 etk
i EPEETERE Ew bR—V Sy REKEZZV 2 E - RIOFENA R OZE %22 ) %, Kremen et al. (1993),
JHAE (GNEMK fE BEA. T — ETFLARVWERNH S, B - Fi5 (2000)
¥, ToX ARBV, i B DS 7 il
U > 7H Ak 1000 i,

s aryYyrIIUG I — na v R 4 LEOREREYEN VIV L EENEE Gradi et al. (2009)

VI L VEESE = v v T o« T ICRETRE. FEMNE S0END D, Mg
ENVASSO FHNI LTS (bl B0 RZ KIS B,
AlRE B O TS

IRAE,

e Y arygrrI I, FENHELL TV Bongers and Ferris

N— )b~ v kiE% (LLHETTHE) (1999), Rombke et
al. (2006)
B (X0T) SV EIYEs b EOHEE S Y XIS BIXA S 5O THIED  Hill et al. (2005)
FAETE %, FAE N, FRERN
AN
IR — hAE SFEDLFTOMEIHE BXIAH %O THFED Hill et al. (2005)
T RE, ELECANTAY -
HEE SR aRI— hAE TR TV A FHESHEILTVS 2HEMEETERVDY HHE (1978)
k 1000 (LLHETTHE) & LNV,
D BRT R O FICIREAEIC DV TIRAY k Uik, BERIZREERET T, BB REMROER, EiNcOVnTsa X

YELTWBEDEEAL,

239

NZTET, TOXIBIVLYIO—HHHENS
ME LNZw (Valentini et al, 2008), A HAERHEAE DI
FHREEBICTON, WEHO XS ICEEEOB KIS
THEMERE= 2V VT FLEOMRBEMAR S NS LR
& % % (O Donnell et al., 1994; Hawksworth, 1997;
Bongers & Ferris, 1999), —ATINETLLfibhn
TERDEREE_ 2V TT B Licid, 2L
NVOZEALDMEIZRH Lz b, il I & D iirgtic
FMHALZZDTZEBZLWVWSHRDDH B, FoHikirlRER
HRMER 2 2 I3 BRI ETELENW EAEX
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LWOT, AYHELEORIEOEZIIKE VD, RS
MICHEL T2 2B HEVIEGEH 5, EWMHHIC K > T
PERHOWRE L HEITOLEND 5, Tt AFF
i ED AR EHESL 1 FETR, O EEEIH
BREHAZET EHATERVDS, 2O EICXDER
LAWELTLESHREEMENAD S, NAT—ILDOEZ
2 VT TREZEEOEYE 2 AT 52 L
AIEETED, ERLARXNVDX S RKATr—)V T4 1 [
LIFOREWCIZONBETHZDT, TDXKD &M
LEZZV VI REMHEZRDI B 2GRN L
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HBEAD, EZRZVYITDAT—IVIIKREL BB E
EHICaXMHENEE LTS, VIR D i H I B
LTHEMFENGEEZEOARZBRLTNTIE, =&Y
VTR EDES T EHNERHEICR S (Gardner et al.,
2008), BHXMEIROEHWIREOERNITE= X)) T
DB E > TIEHWICEETH Y, FREANT IR
RIS B OIS Y o TX. Y TIVIRER MR
HiChZBHE SO IR M tERT CEE—D
ODHERNZMIGTHS Bl HES, 2005, UE—
FerT U IRENOHKEEENBEOND T — X
EMEREEORE2UNDOHMICEREEINE T VL
, BEZ AV VI HEOYDOTF—RZINEAX N EMZ S
TEMTEZDT, MRMICE=ZY Y FaX 2K
TERBH T EMNATREILE S,

JEEMRICE > TEEYDLHEEIHEMLDTWVEE
DEEIZFARZE=Z 2V VJIE. HOMAOVWEZX
1) > % (fine-filter monitoring) & FEIEN %, T Nic
W UT, MOoREOEHES ., Moo, 5 FX
F—=T LNV TORMEEROBREANL R EDERESR
DR EHARNZHOHWE=Z %21 5 (coarse-filter
monitoring) &, FEITLTE DM 5 & AMiE &
(Noss, 1987), HOMHWE=ZZ VU VF7 Tld. HFHizIZHl
ET2REN L BHFEOMEH AR IR & Tk R IC 5 R
MAFAREEZEDED S (e ZRXBHREFEE E),
UL LARBROREL 2RI L £V OO Z bR E
BNZREEOBEMER ST LE IEOHBEND % & IR
S5BWVD T HERDOMBPRICERNLETH S (Redford,
1992; Failing & Gregory, 2003), ¥ 7z ERERDKF
MOZALDNRERLBE LN Z RIS LT, BEMICED
KOLCHELTVWBEDNNAHT, S%IFKICE->T
fREAS % 3D H % (Lindenmayer et al., 2000), VT4,
ELNUVLEDEZZY YT TYVE—-— YTV TH
MMFIHE NS X514k > TE (Turner et al., 2003;
Pereira & Cooper, 2006; Duro et al., 2007), U E—k
LUV TEERROZENZE XY VT T BHDIC
EWEFET, ezl ~vryru—T7 Mok 3 icHf
HEHMODENERBROMB ZHE LB, 9FILL
ENVE— MYV TDOERIHKFEL Tz (FAO,
2007),

HMEHTEIHOL UDEHHEE WV X T —)LH
RESTVED, BT LEEFHRATF—)LEE=RY Y
TR —=IVEE LT ARV, & A RXEMERERE
KIEEBOERRMEFTENSD TV RA T —T L)L
Y & XN BB (Lindenmayer & Franklin, 2002 7% £) |
WHEOBRMEMIEMIIE T CEREHMN TIREE
N, ZiEN T3, o THIELHND % VTR
BHEEZNZTNORT — )V SR 2R T DI #
WYhEshbk, EZZUYILEIELTVE R —
W5 HTEIRL IR EY) N E S D2 ME Ll
NiE 7% 5 7% (Gardner, 2010), MO LX) 5 T v

RATr—=TLN)V T, BMHEZERLETZ2L0E
EWREOFHAMNEE L (Noss, 1990), LH LY
BE P EE R EOERERORMEEEE LT
FIAT B Lid. ThHEMNEMRICK > THERNASIC
ZEARER 2D, BMEHOE LD 5 IEFHEDOH DK/
KOEFHLRTWVEWVWZ S, & ZITHADRME
ERTHEHRME A TR L > THRMKICERT B8
Moz EicidZ lenH N &5 (Makino et
al., 2006, 2007; Yoshimura, 2007; Taki et al., 2010c) .
FYRRT=TVURNIVHNICER S 2 A T O %Il E
TBRENEMERMEREDDICEN R ERSIET
HBTENDONB, TOXIICKELIZZA T DIBMD
BETZREEZ TSV RATr—TNIcBT % 2E M
(heterogeneity) MEWV ] &WVWS, TV RATF—7H
DERROBBAEOMRRE. EREMAEM LT 5L
ZTNEFNOEWVICIS U TRENGEMMNERTESC
EMS XK OFEDZRIENREE S LWV S RO BZEAS R
s —9 % (Tews et al., 2004; Gardner, 2010), 7=
ELURBNZE®DZ T EICHENT S EE2ATO0H
{ERHEDOM/NC DR B DD, DM MR
T52O0R/NEEREL T ERENLETH S
(Debinski & Holt, 2000; Perault & Lomolino, 2000;
Pardini et al., 2005), X 7=BEEDENEYIE AN T
DR EDOBRMOBZICEBICKIET ST LB,
M BALDMEEDN ENZRRMEIC K E BB 2L A Tt X
SICHZZTENH B (Taki et al., 2010a), HIKIC &K
ST TERNIHAOZERICIE, FHOAEERICER
THEMMIBILPT %S, TOD_IMZEEL
RKIEMBEZENZBREMENE VTV R A7 —7 Tk,
W EMBEDNR AT ZAREMED G X O € DR
ZEBIODEFEIFMUTCLE S AJREELH S T LIC
FEILETH S,

3—-3. TROBIEEZZ2) VIRBROFIA
EZRY VT = ZIEEMRIC K o TREARIC AT
ENBTENEX LW, fRHr D HBYIE R 9 E HF
ORI UTEELE, B2 VT REHEDH B
WITHEENDHRERE TH S, 5 H DPSIR(Driver-
Pressure-State-Impact-Response) D fE #1 & W\ 5 F £
MALELIEHWS N, KkiAlREGHFED DI H N
ThHs T ENRINTWVS (Pirrone et al., 2005 ;
Harrington et al., 2010), T #1iZ OECD A EREI{RIL &
U THZEL % PSR (PEREAD AR, S ERE IR,
RHEDKIS) ETIIWVEHICRETETZEDTH 5 M,
KO EOEMZ R AFE A EICLICHENT VS
(RESEMZ MR GFMMREEZEE S, 20100, O
K2 HEM U DN ZRE U, BERZHEIC L Tx
WIMENDZ XS REZ XV VIR EITEN TN,
JE RS Y & BEAN D E Y 75 DR T & %,
HWD—DTHZINEED 3 WVITMBIENDRE .
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TRV VTOMEOVWTREZZY YT DOHNDZE
HEHLEDI-DICEHETH % (Gardner et al., 2008),
CNE THRAGIREDHFEENTE /2 (Table 3), &
JEIC AL & N R EUE LI UK & 0 R iR S fE B iR
ZHETZ L0 MHNH BN (Fl: 7z & 21X GNP
WKZRDLBIZRD, BELEMNEELDNL—FA T %
FRIiLTLES L), =/ THELRT T &0 Eflr
MRENT DS FIAZET 5 XETidE (Failing
& Gregory, 2003), LHEH TR O LY Z IR
NHEFEIN, FIHENh TV, Bl EZNZTNO™D
R 2 AT O 2R 2R 3R 8 . — AR R
DBEILEME (=HOHMMPFELCTE, TNETNOD
AN ENT S e ZREERERICES) MoERk
T2M (a. B. yERE., VTV VOZRERE
Yy /- F—HlBEE, 2R DS, 1980,
ISH 5, 2005). ZNZNICREND 2D THMICH
DY THERT Z2LEND S (Magurran, 2004), W5
FHUHZE DD DT WVIERE LT, EWE RSN
@ Global Biodiversity Outlook (tHFDEYZ YD
BURZ IS UREROEIRIC OV TR L TWB T &h
HEMICBW TR EEGIHEMEENS) TE. VY
CY TSRy b ALYy Ty 7 A (LPD &IN5 TE
BRI N, FHHCHVY S5z (CBD, 2006) ,
DIFEUTEM Z REVESRI D 2010 4E H AZ 0 32 1K 7 7] i
b9 % BT XN (Loh et al., 2005; Collen et
al., 2008), E7=AEMEZHEDORE L L T biodiversity
intactness index (Scholes & Biggs, 2005) °L v RV
A +A T w2 A (Butchart et al., 2005) = ENH %,
L LTINS OEBICIE. O A R D itk
WCENZFZEDA NI N2 HEZZ20DNAHTHS
&L M & M ZRIE DO HE ORI AHIRTH 5 C
Rl EMERMEOMREBIC L > THEY L E S hEER
W%, WWF DEE T AHIEKLK— F Tk, AM
WHNC X > THET N2 EFRZB T a0 ATy

Table 3 "W ARIERTAIC (D NI FEEL DB

Examples of indices used for biodiversity assessment

k7Y >~ b (Wackernagel and Ress, 1996) &\ 5
BHARWEN, BEICHT 2AMOERILLRAA LN
7z (WWF et al., 2010), $5£07%2 H W T Z AR 72 3
HI 2RI, ZOEMT B L ADRA (e zxid
LPTEZ L ERHZ /R L TWAERW) ICDVWTHELTH
LT ENEETHS (Failing & Gregory, 2003), E/z
AFwTyay b LTOEYMEBREEZE RIER (i
BOZREIERR L) &, a2 bz Bl DIl
L7z LPI 2V 7209 5 7% 8. @Yl F w22
ThHb,

JE S B R E FIC B W T X R ER SV
b, T2 ) VIR UCTCEMFEZE SR
TEBIEISHEZFZZTINE R S57% " (Bunnell &
Dunsworth, 2009), E= &% U V7 OEREMET L T
BMEHD I MR EIC X 2EMEEZTNT 2ET
WWAERR T 5 T & Ty B2 MR I Y 75 5 B
PF VA ZENT B EMNTES (Nelson & Daily,
2010 ; RAHES, 2010). €TV DK I EY 2 BT
DORSEICHRIZET DT, T &) VT OBICHRTITH
HLTBLLWRETH D, B XY VTICK
5T, ERERZRICH T 2 AW E1E )10 % E DR
RAERTHRENFEIHENE T ENEE LV, MEOM
PHICBE U CAEREMICIE, 1) FEERDIRED Y 7 b
DOfEl] CEREZNEIE O, 2) RAAafs GF
ARG RMORETE) OfRIH. 3) EERZAL
XEBEEENKE (RTA48N=) LZOMMEDHEHO
3007 T —FEITINEMND S (Groffman et al.,
2006), EVHEARECERRICERIENDNH D, Tk
ERERRRIGHEELICH UL THEIREIII NS 5 & &
ZH5N T3 (Thompson et al., 2009), ERERD AN
> M LT OIREBIC R 2 VI BR Y 7% (B 16 72 T2 ()
6% 77 (engineering resilience) & MEUF, EREZR DIR
RRZDOLDONT 7 M LUIIOLERERE LTERERT S
ez AR E )1 (ecological resilience) &

izt e GAEE) HRIESES 7 —RIE B - i SE R
1970 =LA ARER T L DOIFRI Loh et al. (2005),

Living Planet Index FEEL, (A, fEKEE HHBIWY
(EETVBHIBRIE &2, NAAT A, B

%0 DR, I

Biodiversity ML EE (R f, A, A, R

Intactness Index AR B, AR LSBT B K

Red List Index R MEAREY 7 X, B, WA 1980~2004
paxiitC

City Biodiversity ERER O, fE. M TE= XY ¥ T 2010 LI

Index AR A X T4

Z@hEm D #{t, © Collen et al. (2008)
BB O H, T —
ZDITVHIEDZ 0,

2000 FF DRz B ki Ltz 5@ ER Scholes and Biggs

FEROZZ T, (2005)
FRAE T Z 720,

HOZRMEZ{LD (— Butchart et al.
wix) AtRft. @ 4% (2005)
WENT— 5, #HE
HJREZRAEMIICIR 5 1

%,

BT EF R4 F] CBD (2010b)
FIRTRE, @ ARfEH D
HAH
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SH, FNEFNOT TN Ty PIR{ BAELZDOT, M
KX 2 MEZ RIS RENBH L TCBDLEND S
(Gunderson, 2000), HEHMICIZAERR R DL FETTH &
WADREIEIDNRE L, ZEND > THESPMICHIE
35 LEN3 (Stone et al., 1996), T DIy I0E T
NICKRELBIRT 2OV IENT., BrEHICBIT2HE
BUMR COUEM) MHETELIC X B> EEEEOHE K
o EEZS5N5 (Naecem, 1998; Yachi & Loreau,
1999), HRERZE(ND KT A N— (HR) ZHET 3
Bk, —RAELEROEILENAT— IV ERRAT—
IWAH A — RIROHEHZRIEE T2 20, L
M URBRICENA T —IVE KA —)VTid, SN ER
ANDR IS B B A EEME D E Vv (Peters et al., 2004;
Peters et al., 2007), 7z & Z X [E/KE & WS SN ER D
Zleox A rzunte gy b (N ERSEFD HEL
L. MAEDEMT 5 ERET S, LML, £TLE
TORAT7ONE Ry bG8 T Y RAT—724/kD
EWOLREEDPENT 2 ERBREEVNDTH S, £
KEICHEBY TIE. BIMEEREROD OME L
LCHERHmEER EDBENHLMTEZ>TWVEED
D, TOXIEHMETEOBELABEOEMTEAE
B34 EBRICELIZBEBVDIRDTRKENVT EHhDDLS
TW% (Andren, 1994; Bissonette, 1997 ; Betts et al.,
2010), TOEXIICEMEZREDOHILICET 5 HMHEIZ
AT —)VRRBERICKEIKET S ETRINS C
ES, BMEGMERODIIE e — )V R BEED
BRI ETH 5,

B AR RO TIREZ S /2D DI
MO >TERLONH D, [ELEHICE VTN
DTHMEDEDN, BEI TV ERIZH > T A
D THE LU WERRDIEFHNICZVODBIRTH %
(Scheffer & Carpenter, 2003), E= X VU >~ 7 9 Hf %%
DOERD b HRMOEIE DI BRI, KEREDOZ
Bk, LEREROSHEMEARELOBEENRETVT DD
Mo T &7 (Hooper et al., 2005; Miiller-Starck et al.,
2005; Thompson et al., 2009), > TIN5 DLEEM:
ZIEEE LTHES % T ik, Rl ol BE 7 IE S i AR #k
EHORODORMEERHT 2DICERTH S, HHE
HB2NFIBENDOEL BB HEEES (T VT RA
V) ERATBICE. ThEORIERREH VT
MEFIVOERNEEFEEEZ 5N % (Groffman
et al., 2006; Thompson et al., 2009),

4. BEZRVVTD5%

2010 4F 10 A TN T8 10 [BI2E Y 2 Bk S0 i
#IE2# (CBD/COP10) T 2020 ¥ X U 2050 4
I THEHEN BRI N, Fkinl G B 2 bk
e EERY—EADOFHZHETZEMBERE LTI
NZTEFITEOHRTE, §IZHEE=ZY VT OH
EWHENEH SN T3 (2010 Biodiversity Indicators

Partnership, 2010), #77z 7% HAZ O HI 13 Bl H AR ER
EENTWVED, EMBRMEEKNOBIIE. Fiinl g
ARV —ECRADHATH S (CBD, 1992), #E-
THBHEEEOZERZT TR, BEBEDENRICEKS
EYZRREORERN EERBRRY —EADE=ZZY ~
TEATINETH %, 2000 FICEHBEI LT LT X
AV EDRERINTLERE, LRV —EXOHEEED
KOIESE#EINB LS EoTz, BRI —ER L
FERBRDAMBICEABEEZEL, Y—EX 2T
LAV DOBESRZHM T 2EBRBEELD D
BICEENEAEEZAND XY v FAREN S (Daily,
1997, SHEHBHRDERERY—ECRDE=_ XY VT
MWHEHEGHELZ21259, TORDHICITERRY —
EADERDBETH 5, EMEZHREEEERY —
C 2 OBBRIEEZMNICIEERE N TS D (Dobson
et al., 2006). EMAEZEDOMHELETH S, £
TeRMAERERITZOMORkE LA RER, FFICEEARER
BENEMI—ER (BRAEICKXBERDIZDDR
F1) SRR — A ZRM L T 5 (Kagawa &
Maeto, 2009; Taki et al., 2009, 2010b; Okabe, 2010;
Tylianakis, 2010; Schellhorn & Bianchi, 2010), %%
Bomnz Nt UTHEMBIDE/KEOEMZRIEICKE

WHETBHZT LMD, BHEBRANDOT—ERAE R
ENTVWS (UF - @1, 2008 5 (idk, 2010, 4:RE
RY—UCADOTE=ZXZY VFIZE, TOXSEEERM
ZRESE 2V IR ETHZ (M, 2010), 4
BRY—EADEZXZY VJICLTE, MK i
HREEN 3, H2VEEENLERY—EAOHELEN R
BBECZERERLEINE RS RV, e ZIXEEY
T EDIEMEN TR b ERY —E X T, #usic &
STHEMEENEL FEMMNRZS L. BYE L TH
AEN3E0 % EOMEYIIHIEIC K > TG
TEITETHD, o THEERT—EXDHWFZIF
BELTEZRZY VT T 558, DM RIEHRIN
B ETH 5,

CBD/COP10 TWBEBEEFEAND T 7 R L FZEE 55
(ABS) BT 5&MICEVRHIAELEIN, 4R
mEEMIEHE Nz (CBD, 2011, 5. HMHicH
2B EIROBEEMICE T % EENERNMTDONS
72595, EMEHEICH T 2 ECHNZHIEEEERD
FERMEICBE L TZOHEEENREHEINTVEEDD,
BIEEROFHENF AL ELCNZRERED 2D DK
MEFICDWV TR, EEAEHADEATHERY,
EZAREYZ RSO 2010 FHEO 728 DIRE L
L C. 17 @ headline indicators (—f#Ric L > TH
IR LW &2 B L) MtEni
Y (BIP; Biodiversity Indicators Partnership, 2010) .
BIENZHREORELE LT THAEMEYER] > T
BREOBENZ M) NEIREINZGE, HEDE
NI K > THEHYIGIHENENZ W EHR S NS00 5H

KRB TRZEFTRIZE S 55 10 % 4 55, 2011]



History and future perspective of monitoring of forest biodiversity 243

%, HBHDOMHE (£ LzmE) C#EENZ
FRPEIESEZICBABR LTV EEZ 5NE D, Rl
BEM, 72/ 0V R ERAGERICE - THETE
WKZDRISEERZZ M TEEINS (Leding, 1992;
Hall et al., 1996), £ D X 5 ICAFEEHREME > Z
DEZZV YT RITIMICDVTIE., SHMFEDORLE
NdH 5,

RARA B ZENICBOWTRBENTVE K D1,
HMERFRINR E U CHEERAERBRY —E X2 1M
LTWa, ML 2R L RFBEIFEOXURLH &
DORFRIEBFEMRZ ETET IMEENDDHZH. 0E
TR S R & HEEZE MR+ T % (Ozanne
et al., 2003; Bunker et al., 2005; Nelson et al., 2009),
BHRO DL ZREEESE (HHIVWEIEDB) 2
% REDD (Reduced Emission from Deforestation and
forest Degradation) *® REDD+ & 5 #R % HY7x {HH &
MEZ X N (UN-REDD Programme, 2011), ZHh
5DV AT LNORENEDNRETH O HEMAHLD
EZRZY VT MDA RAIRIEN, MBI 5T
57D EEOR TR EROR DR ERT TR
<, B2ttt OMBRERHT 3OO0 E=2Y
T FAB R ENH S (Swingland, 2004), > T
HBMBIZ R T DICHE Y R, FTE M2 RO
ZHFETHIREND 21255, HBHEBALOXEE LT
BE KM MDD ED SN TV B EDDH S, DX
S IS RIS HARD N TR D K 5 I Biflifb & 7o &k
OFitE L. TNEOMNZEZL T RAT—7 LA
WOEREROFHEZIA S NS 272D 2 M
EZZV VTS LN ETHS (Lindenmayer,
1999; Brokerhoff et al., 2008),

HRRZHIIERIINGERZMFEOETERICK D E,
Y hIT—JtER->TER, BEHCLZIEHT—
X DIFITIC K > THERBERN DO HEE XS M ATREIC
o, HRDOAGZLTHFEMWICE, FEE L4t
- ATBHSZE L OM TERER2ICEHLTHT LESA
WREEFENIEZEINTWVS LIES 2% (Simberloff,
1999; Likens, 2010; Thompson et al., in press), {7
MEYETZ2E=2) 7T, MBEICHIGUMRT %
fedDY— )& UTHZNERMENRAIRTH S, &%
MWEBORIEDE= XY VT ERZMNT LIzR. &
HMFEEOREICEDRSICHHT 22, HEN
COHHLMNMCLTHELL T ENEE L (Stadt et al.,
2006), Flzuim TRz EHBD, EVEZHEL LU
BHROLBIEBPELWVWSHTRERTHETIVERHLT
EZXVYVIHERDOBMEEZMAT A L TR L
WA % (Mac Nally & Fleshman, 2004; Naidoo et al.,
2008; Thompson et al., 2009; [, 2010 ; Schmolke
etal, 2010), I FATr—TL X)W EDR T — )L
T. WEDNSBIEICE LML ERMEDZLDfiHTIC &
STHFLYRRBRPHSMICE->TERI END
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(Lindenmayer & Franklin, 2002; Ewers et al., 2009;
Koyanagi et al., 2009). N5 %W TRMHEZ iFIFHS
5T ERMRET B, RO EYZAME DR AT BE % F
Holzoic, F2g et X CITER O EHE A6l 7z i1
TAHIENEETH S,

5. &9

Ao BB RN E WL ZEEDMN, #E
I OARELDE = &) > 7 B X SR O ORI
THERFE, 1992 EDOHIERY I v b DAKEIC 20EITE A
2o LD LEDSEMZHMEDOE=2Y VTEZD T,
LRI OHEFF DA RER DR M2 B DT RIMED 2 W&
AYAME D R D N BRI R ZIHEIC AR > TV ARL,
FlE_RY) VTR RBICEDZEDX S ICHEMNERE
BIE - ZHLTOIHDEWVS TO =L LTWVWBEE
HEARE DRV, TR VT TFHEOMRBENMESH T,
COXK D EHIEICED 2 EHICDOWVWT, RGO M
HBORBETH 2, TOE., RHRERZFMT 272D
BN EETZ 278y FLTHEBL T EIE, HK
BHO®EICHEHTD 5, RHREIZ KD HNID S
HLARNVECOMLRAT—)VTFHET % T & RE
ThO, LRRFOBRELZHVIERATr—ILDE=X
U Ficid, DB —RAAXT o L LTEME
I LIEINAT—)VDEZZ ) VT PR T
LT, EMEREOR LK L)L (R, M, 8k
HLXIV) ORALZITZZ1259,

EMEREREICE., EMEREICET 2 EER,
i, BT OZHEOHTEE VS HNC, B2k
MDETOTHEERY - ADFEHENFIH WS HID
mbooo2H%, LhrLERRY—ELADERLEE
ZRV VI TFHEORRBEIREREE VDI Z 25K
Vo RIRZFPBMAHIIC KB EMEZ RO HE, W
1A 2 BR M O LR 4 N S 25 B % A0 R R 5 11 o i i
WCRIFTNRIZE, EMBHEOZ(LZE 5T HiT
IRERR LY Z MO BEDORIHNEARD DD %,
KIRZFP /ML 7E Eicxtis LIz ARME IR LT
&, EMEZHEEDNEYNICRETEZENESIMDEZX
V2T mITIREND B,

LRI ERROFRMEORBLEZD, TW
TIEAEHZORREZRIET 28D THS (Levin,
1992; Robinson, 1993; Daily, 1997), C OEEMICHE
H, WY EHRHREREZITO L BICEZRY VT EH
LUTEHICTZT =Ry 7L, W& ZNELKT S
REND B,

A
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Longicorn beetles from Mts. Bromo in East Java, Indonesia,
with descriptions of a new species and
a new subspecies (Coleoptera; Cerambycidae)

Hiroshi MAKIHARA"", SUGIARTO? and Woro A. NOERDJITO”

Abstract

One new species Prosoplus bromoensis sp. nov. and one new subspecies Rucentra ochreopunctata
silvicola subsp. nov. are described on the basis of the specimens collected from Mts. Bromo, East Java,
Indonesia. A total of four cerambycid taxa including an unidentified Sybra sp. were collected from two
study sites at 2,000-2,300m in altitude in Mts. Bromos in 2010.

Key words : Cerambycidae, new taxa, Mts. Bromo, Indonesia, Forest rehabilitation, natural forest.

Introduction Semeru National Park, in East Java, Indonesia, located

Mts. Bromo is a generic name of five volcanoes, between Malang and southeast of Surabaya, the

Mt. Bromo (alt. 2,392m), Mt. Batok (alt. 2,470m), Mt. capital of East Java (Fig. 1). These mountains form the

Kursi (alt. 2,581m), Mt. Watangan (alt. 2,661m) and big sand sea in the Tengger Caldera (Whitten et al.,
Mt. Widodaren (alt. 2,650m) in the Bromo Tengger 1996) (Fig. 2).

@ Surabaya
A Mts. Bromo

Java Island

Fig. 1. Location map of Mts. Bromo and research sites ( O ).
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Fig. 2. Mts Bromo and Tengger caldera which formed big
sand sea.

Fig. 3. Forest Rehabilitation site.

Only one cerambycid species was known from
Mts. Bromo to date. That is Rucentra ochreopunctata
Breuning (Breuning, 1938, 1960), an apterous species
collected from the Tengger Caldera.

Cerambycidae survey was conducted in two sites
in the outside of the contour of the Tengger Caldera
(Fig. 5) in the southern part of Mts. Bromo; one is the
forest rehabilitation site, FRS (alt. 2,300 m; Figs. 1, 3)
managed by Sumitomo Forestry Co., Ltd. and the other
is Ranupani natural forest, RF (alt. 2,000m; Figs. 1,
4), 20 km south east of the FRS. The FRS has a poor
vegetation cover with a few trees mainly of Casuarina
junghuhniana and Acacia decurrens. The RF is a
moss forest comprised of rich vegetation as Fagaceae,
Moraceae, Anacardiaceae and Rubiaceae.

Six Artocarpus traps (Fig. 6) were set up at the
FRS in January 20-21 and July 21-25, 2010, and at
the RF in July 20-24, 2010, respectively. Cerambycid
specimens were collected by H. Makihara, and
Sugiarto.

Fig. 6. Artocarpus trap.

Twenty two and twenty six cerambycid individuals
were sampled from the FRS and RF respectively, and
identified to species by authors. They were classified
into four taxa; Prosoplus bromoensis sp. nov.,
Rucentra ochreopunctata ochreopunctata, Rucentra
ochreopunctata silvicola subsp. nov. and Sybra sp.
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a new subspecies (Coleoptera; Cerambycidae)

Rucentra ochreopunctata shows geographical variation
between two localities as the FRS and the RF, and
a new subspecies R. o. silvicola subsp. nov. was
described from the RF.

The following company and institutions are
abbreviated: KTI, Kutai Timber Indonesia; LIPI,
Lembaga Ilmu Pengetahuan Indonesia (Indonesian
Institute of Science); MZB, Museum Zoologicum
Bogoriense.

Cerambycid beetles from Mts. Bromo collected in 2010
Tribe Apomecynini Lacordaire, 1872

Sybra sp.
(Fig. 7)

This unidentified species may be close to Sybra
fuscotriangularis Breuning described from Java.
Detailed description of the sampled specimen omitted
herein, since only the single female was available for
study and could not compare with other Sybra species
from Java which are known more than twenty species
and morphologically very similar to each other.

Specimen examined. 19, Ranupani Natural
Forest (alt. 2,000m), southern part of Mts. Bromo,
outside of contour of Tengger Caldera, 20-24. VII.
2010, collected by Artocarpus trap, H. Makihara and
Sugiarto leg.

Fig. 7. Sybra sp., 7 mm.
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Rucentra ochreopunctata ochreopunctata
(Breuning, 1938)
(Figs. 8A,A”)
Sybra ochreopunctata Breuning, 1938, Festschr.
Embrik Strand., 5: 276 (Mts. Tengger, Java).
Rucentra ochreopunctata, Breuning, 1960, Cat. Lam.
Mond., 3: 158 (Java).

Male (Fig. 8A).

Integument black to brown, tinged with brown
to reddish brown on antenna. Body almost or partly
covered with silver pubescence. Elytra decorated with
a pair of small oblong markings on apical 2/5 of sides.

Head narrower than prothorax, shallowly and
densely punctured; vertex shallowly concave; inferior
eye-lobes as broad as deep, as deep as genae below it.

Antenna rather long, about 1.2 times as long as
body, relative length of segments — 2.0: 0.6 : 3.1 : 3.4
225:23:22:2.1:19:1.7:2.0; scape fusiform;
scape and 2nd segment covered with short appressed
hairs; 3rd to 11th segments with rather short oblique
hairs arranging several lines, sparse erect or suberect
short hairs on dorsal side, and dense long suberect
hairs on ventral side (Fig. 9A).

Prothorax as long as broad or slightly broader
than long, slightly rounded at sides, narrowed to
apex, deeply and roughly punctured except for apical
and basal portions, which are shallowly and densely
corrugated punctured.

Scutellum semicircular, closely punctured.

Elytra about 2.5 times as long as broad, about
2.2 times as long as head and prothorax combined;
basal portion flat (Fig. 10A); apical projection long
and dully acuminated, provided with ten regular rows
on disc, provided with deep and large punctures, and
intermixed with small ones (Fig. 10A) the punctures
are smaller toward apices.

Ventral surfaces smooth, provided with two to
five punctures on mesepisternum, with about fifteen
punctures on metasternum; last abdominal sternite
provided with smooth, obtuse concavity .

Legs long, fore leg about 0.53, mid leg about 0.56
and hind leg about 0.72 times as long as body. Fore
femur slightly longer than tibia, mid femur as long as
tibia, and hind femur clearly longer than tibia. Tibiae
are clearly longer than tarsi. Oblique groove of each
fore-tibia long and not so deep on ventral side, oblique
groove of each mid-tibia very deep on dorsal side.
Tibiae provided with two short spines at apices on
ventral sides.
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B B’

Fig. 8. Rucentra ochreopunctata subsp. ochreopunctata (A, male; A’, female) and subsp.
silvocola nov. (B, male, B, female).
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B 1 mm

Fig. 9. Antennal segments 1-3 of Rucentra ochreopunctata
subsp. ochreopunctata (A) and subsp. silvicola nov.

(B).

Male genitalia (Figs. 11A, A’): — Median lobe
provided with small projection at the widest point of
sides; median struts short, 0.7 times as long as median
lobe; apical part sharply pointed. Tegmen provided
with long roof, which consist of weakly sclerotized
plate on basal half and membrane on apical half;
lateral lobes broad, weakly and obliquely truncated at
apices, apices provided with rather long hairs; ringed
part geniculated at the widest portion.

Body length 8.4—11.0 mm, width 2.3—3.0 mm.

Female (Fig. 8A”).

Antenna rather short, 1.02—1.09 times as long as
body, relative length of segments—1.8 : 0.5 : 3.0 : 3.2
:23:19:18:1.6:1.5:1.4:1.5.

Prothorax slightly broader than long.

Elytra about 2.3 times as long as broad, about 2.3
times as long as head and prothorax combined,

Legs rather long, fore leg about 0.5 times, mid leg
about 0.52 times and hind leg about 0.67 times as long
as body.

Middle of last abdominal sternite provided with a
dimple.

Body length: 7.4-11.0 mm, width 2.1-3.3 mm.

Specimens examined. 643, 1392, 20-21. 1. 2010,
northern part of contour of Mts. Bromo, alt. 2,300m,
East Java, Indonesia, Sugiarto leg.

Rucentra ochreopunctata silvicola subsp. nov.
(Figs. 8B, B’)
Male (Fig. 8B).
Integument black to blackish brown, tinged with
blackish brown to reddish brown antenna. Body almost
or partly covered with tawny pubescence. Elytra
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Fig. 10. Elytral punctures of Rucentra ochreopunctata
subsp. ochreopunctata (A) and subsp. silvicola
nov. (B).

decorated with small oblong marking on apical 2/5 of
side, sometimes with two small lineal markings, of
which one is on basal fifth and another one on basal
2/5.

Head considerably narrower than prothorax,
shallowly and minutely punctured; vertex rather
deeply concave. Antenna about 1.3 times as long as
body, relative length of segments—2.0 : 0.6 : 3.4 : 3.5
02.7:27:26:2.4:22:2.0:2.2; scape fusiform;
all segments covered with rather dense oblique hairs;
2nd to 11th segments with dense long suberect hairs
on ventral side (Fig. 9B).

Prothorax broader than long, parallel sided,
slightly narrowed to apex, more deeply and roughly
punctured as in that of the nominotypical subspecies,
except for apical and basal portions.

Scutellum semicircular.

Elytra about 2.3 times as long as broad, about 2.2
times as long as head and prothorax combined,

provided with ten regular rows on disc; provided
with deep and large punctures intermixed with small
ones, which are smaller toward apices, the punctuation
is more strong than in those of the nominotypical
subspecies; basal portion dimple; apical projection
well developed and dully acuminated.

Legs longer, fore leg about 0.58 times, mid leg
about 0.62 times and hind leg about 0.77 times as long
as body.

Male genitalia (Figs.11 B, B’): — Median lobe
without small projections at the widest portion of side.

Body length 8.4-11.0 mm, width 2.3-3.0 mm.
Female (Fig. 8B’).

Antenna rather short, about 1.1 times as long as



256 MAKIHARA, H. et al.

B B’

Fig. 11. Male genitalia of Rucentra ochreopunctata subsp. ochreopunctata (A, tegmen; A’, median lobe) and
subsp. silvicola nov. (B, tegmen; B’, median lobe). Left figures, ventral view; right ones, lateral view.

AR TR 55 10 % 4 5, 2011]



Longicorn beetles from Mts. Bromo in East Java, Indonesia, with descriptions of a new species and 257
a new subspecies (Coleoptera; Cerambycidae)

body, relative length of segments—2.0 : 0.6 : 3.0 : 3.3
:23:19:19:18:1.5:1.3:1.3.

Prothorax clearly broader than long.

Elytra about 2.35 times as long as broad, about 2.5
times as long as head and prothorax combined.

Legs longer, fore leg about 0.54 times, mid leg
about 0.56 times and hind leg about 0.73 times as long
as body.

Body length: 7.4-11.0 mm, width 2.1-3.3 mm.

Holotype & (MZB. Cole. 80031, LIPI), Ranupani
Natural Forest (alt. 2,000m), southern part of Mts.
Bromo, outside of Tengger Caldera, 20-24. VII.
2010, collected by Artocarpus trap, H. Makihara and
Sugiarto leg. Paratypes; 15 dd, 9 2@, same locality,
data and collector as the holotype, collected by
Artocarpus traps and dead branch of Ficus sp.

Two subspecies of Rucentra ochreopunctata are
distinguished by the following characteristics:

Subsp. ochreopunctata (Figs. 8A, A’): Elytra
provided with a pair of small oblong markings;
antenna short, about 1.2 times as long as body in male,
under 1.1 times in female; antenna poorly haired (Fig.
9A); elytra oblong and slender, about 2.5 times as long
as broad, with basal portion flat, provided with large
punctures (Fig. 10A); legs long, fore leg about 0.53,
mid leg about 0.56 and hind leg about 0.72 times as
long as body in male, fore leg about 0.5 times, mid leg
about 0.52 times and hind leg about 0.67 times as long
as body in female.

Subsp. silvicola (Figs. 8B, B’): Elytra provided
with a pair of rather large oblong marking and
sometimes with two small lineal markings; antenna
rather long, about 1.3 times as long as body in male,
about 1.1 times in female; antenna hairy (Fig. 9B);
elytra oblong, about 2.3 times as long as broad, basal
portion dimple with larger punctures than those of the
nominotypical subspecies (Fig. 10B); legs longer, fore
leg about 0.58 times, mid leg about 0.62 times and
hind leg about 0.77 times as long as body in male, fore
leg about 0.54 times, mid leg about 0.56 times and
hind leg about 0.73 times as long as body in female.

Two subspecies of R. ochreopunctata were found
on each isolated site showing the quite different
vegetation respectively. Rucentra o. ochreopunctata
lives in the Tengger Sand Sea (alt. 2,000-2,300m)
with poor vegetation cover surrounded by a contour
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of the Tengger Caldera. On the contrary, new subsp.
R. 0. silvicola lives in the Ranupani natural forest (alt.
approx. 2,000m) with rich flora in southern part of
outside of the contour of the Caldera.

Tribe Pteropliiini Thomson, 1860

Prosoplus (Prosoplus) bromoensis sp. nov.
(Figs. 12A, A”)
Male (Fig. 12A).

Integument black, tinged with reddish brown
to blackish brown except for antennal segments 1st
to 3rd. Body largely clothed with thick ochraceous
hairs and pubescences, and combined with thin pale
ones. Head clothed with thick prostrate ochraceous
pubescence; prothorax with variegated thick prostrate
ochraceous pubescence excepting at middle, and mixed
with sparse prostrate thin pale hairs; scutellum covered
with rather dense ochraceous pubescence at middle;
elytron with variegated thick ochraceous pubescence,
mixed with rather dense pale pubescence, and also
with dense pitchy black pubescence on middle of basal
fifth, decorated with a zigzag small white marking at
middle and a smaller white or ochraceous dull zigzag
marking at apical third, two zigzag bands are consist
of thick pubescence; ventral side with rather thin and
long pale hairs, with thick ochraceous pubescence on
base of abdominal sternites; legs covered with sparse
rather long prostrate pale hairs; femur with dense and
thick oblique blackish brown hairs on dorsal side.

Head narrower than prothorax; finely punctured,
with sparse rather large punctures on frons; vertex flat;
inferior eye-lobe deeper than broad and gena below it.
Antenna 1.3 - 1.4 times as long as body, relative length
of each segment as follows: 2.2 : 0.7 : 3.3 : 4.3 : 3.3
:29:2.6:23:22:2.1:2.4; scape fusiform. All
segments covered with sparse rather short appressed
hairs; segments 3rd to 11th with rather long oblique
hairs on ventral sides and mixed with very short
suberect pale hairs on dorsal sides, which are sparser
towards apical segments.

Prothorax 1.25 times as long as broad, irregularly
rugoso-punctured to feebly punctured, provided with a
slot on central portion of disc; anterior portion of side
with a large subacute tubercles.

Elytra about 1.7 times as long as broad, about
2.4 times as long as head and prothorax combined;
each apex subrounded apically; disc rather heavily
punctured, with a pair of low smooth swellings just
before the punctuation on basal parts.
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A

Fig. 12. Prosoplus (Prosoplus) bromoensis sp. nov., A, male; B, female.

Fig. 13. Male thorax of Prosoplus (Prosoplus) bromoensis
sp. nov., .A, fore coxal spine; B, prosternal
process; C, mesosternal process.

Ventral surfaces smooth, covered with dense
appressed pubescence; fore coxa provided with a
well developed spine (Fig. 13A); prosternal process
enlarged between coxae (Fig. 13B); tubercle of
mesosternal process weakly prominent and vertical
anteriorly (Fig. 13C).

Legs long, fore leg 0.73, mid leg 0.70 and 0.74
times as long as body. Fore femur as long as tibia, mid
femur slightly longer than or as long as tibia, and hind
femur clearly longer than tibia. Tibiae clearly longer
than tarsi.

Male genitalia (Fig. 14): — Median lobe with
median struts long, as long as apical lobe; apical part
sharply pointed (Figs. 14B, B’). Tegmen with roof
rather long, weakly sclerotized; lateral lobes broad,
provided with rather long hairs near apices; ringed part
strongly geniculated at the widest portion (Figs. 14A,
A).

Body length 9.6 — 12.5 mm, width 3.8 — 4.6 mm.
Female (Fig. 12B).

Antenna short, 1.1 times as long as body; relative
length of segments — 2.0 : 0.5 : 3.0 : 3.6 : 2.6 : 2.3 :
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A

1 mm

B B’

Fig. 14. Male genitalia of Prosoplus (Prosoplus) bromoensis sp. nov., tegmen in ventral (A) and lateral (A’) view;
median lobe in ventral (B) and lateral (B’) view.

20:20:14:13:1.6.

Prothorax 1.3 times as long as broad.

Elytra 2 times as long as broad, and 2.8 times as
long as head and prothorax combined.

Body length 9.7 mm, width 3.7 mm.

Distribution. Mts. Bromo, (alt. 2,300m), East Java,
Indonesia.

This new species is closely related to Prosoplus
(Prosoplus) javanicus Aurivillius, 1916 from Preanger
of East Java, but differs from it by the zigzag markings
on elytra.

Type series. Holotype & (MZB. Cole. 80030,
LIPI), west side of Mts. Bromo (alt. 2,300m), East
Java, Indonesia, 21-25. VII. 2010, Artocarpus trap, H.
Makihara and Sugiarto leg. Paratypes. 1J, same data
as the holotype; 19, same data as the holotype, 20- 21.
I. 2010, Sugiarto leg.

Approximately 150 members of the genus Prosoplus
have been recorded in the world and, almost all of
them are known to distribute in east of the Wallace’s
Line (Breuning, 1960). Only two exceptions
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have been recorded from west side of the line, of
which Prosoplus (Prosoplus) javanicus Aurivillius
(Aurivillius, 1916) from highland Preanger, north of
Bandung, west Java, and P. (Escharodes) sumatranus
Breuning & De Jong (Breuning & De Jong, 1941)
from Langkat, North Sumatra. Prosoplus species from
the east of the Wallace’s Line are almost always found
in low altitudes, while P. javanicus as the western
member was recorded from the highland as in the case

of P. javanicus.
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Symptoms of drought stress following rainfall interception
in sugi (Cryptomeria japonica) and hinoki (Chamaecyparis obtusa)
trees planted in lysimeters filled with soil of different textures

Junko NAGAKURA"", Hidetoshi SHIGENAGA? and Satoru MIURA"

Abstract

To examine the symptoms of drought stress and determine the number of non-rainy days before the
occurrence of such symptoms, we performed a drought experiment in which we intercepted rainfall to keep
it from reaching 24-year-old sugi (Cryptomeria japonica) and hinoki (Chamaecyparis obtusa) trees planted in
lysimeters filled with clay loam or sandy loam. Drought treatment started on 29 July 2004. Soil drying progressed
more rapidly in the sugi clay loam plot than in the sugi sandy loam plot. In the sugi clay loam drought plot, the
soil water potential reached -80 kPa after 30 days of drought treatment, whereas the sugi sandy loam drought
plot required 18 more days to reach this state. Among the treatments, drought symptoms were first observed in
the sugi tree planted in clay loam, with trunk shrinkage and needle discoloration confirmed 48 and 79 days after
the start of drought treatment, respectively. Needle discoloration started around the main shoot, although the tips
remained green initially. The discolored area spread gradually, and the tip of the main shoot turned brown 100
days after the start of drought treatment. Trunk shrinkage of the sugi tree planted in sandy loam was detected
110 days after the start of drought treatment, and the whole crown turned reddish-brown due to low temperature
before the needle discoloration caused by drought. The old needles of all hinoki trees became brown and defoliated
in mid-November regardless of rainfall conditions. The hinoki planted in sandy loam that was denied rainfall
exhibited far more brown needles, particularly on the lower branches, although the main shoot remained green.
This experiment demonstrates that symptoms of drought stress in sugi and hinoki trees progress differently, and
the number of non-rainy days before the occurrence of trunk shrinkage or needle discoloration varies depending
on soil texture.

Key words : clay loam, drought, needle discoloration, sandy loam, water stress
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HOFTHDS Y A—2%2HA L (Fig. 1) o WK
ADVES TV TERENE LI ARKR 1L FEhk
WHALZ1REEIER LA, AFIKDWNTIE,
WEEL L HEE T OR 1 RN Z NS % 0 21T
IWIRER /B L, HWHELTO 1 HICHEWNEN 21Tk
WX ZHRE Lz, &/ FICDOVTIE, BWEELTOD
| BICH IR ZFRE L, HE L0 1 AT RK 23R E
Lize TNHICHIA T, BARDNZWVIEE DIKIBL ZFF
i 57dic, MU AROWEE L LEE LR 1 HiCx
LRSI 217 5 2R 2 3%0E LTz, WfIRXIC DV T
. BIRICIKA B L ADFET S K5 R HhiE< iz
BEUTIRRBIC % C L 2P QTesd, BRI 55k
HD SHUKZIT7R > Tee ARG, AFHEEL
B & AT IR N 1A, b/ T8 S
Kk 2 AR, AFWRBXIE2A, v/ FHBXIZ3IAT
Holz,
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Fig. 1. LT AT A—ZDMIEN
Schematic diagram of the lysimeter

2004 457 BT, T4 ¥ A—ZNIC A B KR & W3 PR R K
B, EREKOM FE 15 —2micE=— VO E
Wz, fmiciz®sidzES Lz (Photo 1), [
FT7TH20HIIE, BEBICHWE THEDOS A A—% %
HIZDOWT, DR 7 DHKICkKREZ L THEHRA
ICHEK LU THRELEZ K, SRKE ST, HRFEEZ
BERNTHIK Uz, 7 H 27 HICHEX Y ZICKkzR
S, 28 HICFRA Y VIckzZRET EEBIC, 1HIcDE
# 600L Dk LEERmMMSLR—ATHIZ EITk-
THRELESAZFIKIERE, 29 HiIckERVTH
Pk E R, T RN 2R U Tz,

BRAREONE L BBORE

WARE ORI MR T B eshic, RRIHIIC B
DEZ L BBEEEONE T oo BEHHEER,
H#HEG TEHH LIS VRSO RERS Z® O Photo 1. FHIEIOH - (& / OO

drought ex;i‘)erlment via rainfall interception

WS EMSBHLMNMCT BT & . RBICH WA mmmmmommwmmm
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RHEHEN R EZ LTV AR TH 2 T & ZHER
22 LzHMNELTHIE L, BiEOBRBEXUER
WG, TSV A—ZNDAF 1 RICk 1 2FE L.
Z D L BEMMICIT R > T BT 5 TIRBIE -
W DR AR DV TR, AT R
N2 T —EnS, 74—V FAa—7 (Field scope
ED, Nikon) O#IEBICEMR LT VXA AT TH
G Ulc, B EMEE, Fio 12 XA — 28N
DFTANTDNANIICH EE 1.2m OFEALIC/NY KTV R
O A—RZZE LT, RRNICHIE Lz, WEX I8
He R AL 72 AR 9 B ITAE 0D 2003 4F 3 H 4 HICHAA L.
47— 9 ADREMCIE 1 — 28I 1 [, ZhLIsh
DOHMNCIE 2 — 43NS | BIOHE TIToTze AFN
BRED2AR, /FHEEXD 1 ARDT Y Fu A -2
2004 5 H 12 HICHHIE Uz 81K D g s £
TV REA—2THlE LM E& 1.2m O E FEE
MHERDTz, MEERDOEMEX 200343 H4HOD
i CHE) ICxd BMEE LTRB L (EEHE
s = (JEME— FIHAME ) / 9IEE X 100 (%) ).

KERE

TR OB S 1ERE L7 20054F 8 HIC,
HRHLESA Y RA—=RZNDILARETRTHEA - FIE L.
O REE, BL AR BRI, ROEBAIHNC /3 T2 1k,
RS CHERZNE U, M I RERICH &, T
EEZZHEL, BEABLERETHEEES ZHIEL
Tzo 23 EE Om & 1.2m TYID, LI 2m T &I
Yoo TAEEEERE Lz, XD AFICDONT
. YEEL HECST, HEMOVTWTEEEN
KR ORBMORNE DI ThE ), SFENZEAER
SNEWVEEORZ TR &Lk, AFDOHFEIELIH
TIH FE 102 — 142m I DWT Im ORI 77
Jize SRR OMEKIE, RSN Tz, HiZE
Mz T DI LTHIELR, BITHELE T
W EE R — A TKEDF TED RV, 8L DR
MO—HBIMREIcHFbR>TEERELAZJEL, 3 H
75 COE K THEIRBIcERZAEL, E&
HEDOEKREZEH Ule, BICDVTE&EIHNICYID
DITARKDOTFTHNSEE 10cm DHEZE D, 5H
M 75 COWRTHEIGRICERZIEL, &K
b (R B FMED BIKER) 2R Tz, FEBAL DRt E R I
REBRICTEFE( —BKE) ZFE L TRD, Tk,
Fblo EHARO—EZME L. B EHZDD
EEOHREZNC 7 FI7A49— (RAIFF 7 NC22F,
Fleotity 2—) ICKDHEE Lz, AFDEEXEH]
KRR LD, ERFHBIMEFHLTHEET D
BELTRLULE, B /FDOEEFBEH TR, SFEK
DIGFBHENS 1Y TV ERMUEETHERDIHTIC
L7z,

TEKPRT VY IVDRAEERRT — &

TR RTF vy VEEGRT YA A—% (K
FHE L T3) THME LR, oY — 3B Tk
fE 15, 35, 60cm, XIRX TIIHE 20cm IZFRE LTz,
HIEX 2004 /£ 4 H 13 A SRR LTz, LEHZ RN
BAGE D S TN HERR £ T T % £ TOHRMIE
1 EL, FAL DR 2-4 BRI 1 [E 05 THlE
Uleo TUTFA—RIGWEBDIKNHAET 5 L HEEL
WERGEE B2, HE 12 A 17 HIC/KZHF W THI
EZ WL, 200544 A 22 HICHEZHERM LU,

2003 FEA 5 2005 FFO A FHKBEB LU AR KE
ZDOWVWTIE, FRERBHICRE LWV T X X B
HMTH5 LA T—2%ZFHA LTz (http:/

www.jma.go.jp/)o

3. KR
RREFHEELIBKORT Vv IV

2004 FFi. FIZOELELT2 AL 7 HOKED
B —2ABKUT7 -8 HDORIKEIZ DR > Tzhi,
2DODOHEMAEPRICED 10 HOBKENZE L Zhok
(Fig. 2),

AT TR, RS 1 A TH - e hilio
R KIS LU T BT RO MET A R > 7z (Table 1),
BV & & T e E g 3 FIERE U T, LR R
BHEEAN L 30 IR L8 H27 HICWK, BFEEL L
TBKDKRT VX IR T A A—ZDORERAD
-80kPa ll#E L TW\A C &z L7 (Fig. 3a), AF
W 8 R, AT R TR K & R I R AR
1 ARTH-Teh, HEIGZEEOMEITIZFFICEENE 60cm
TEL, BHRED TEIKD KT > v )Uh -80kPa L,
Pl olz e 2R LIz NHEFEN S 48 HER
WLZ9H 14 HTH-7 (Fig. 3b), &/ FHhEET
W IRX CEBEAKDRT ¥ v VA -80kPa I L TV
BT MR LD GENS 36 HEZED 9 A 2
H7z-> 7 (Fig. 3¢),

M ARDOGHE, BB OETHEL, TiEY
B OBMMNS 1 FRBLTE LBk RT ¥
¥V -30kPa L NICK T 22 LidZah -z (Fig.
3d, 3e)o HENARDFIERX T, TEEEOMEITIEH
JE15em i BV THRE R, FEDENZEED S T2,
WX IZEIIZBUKET R lz, R LR
Td HHKGRT VY v IVid -40kPa ¢, g7 1
R B IC D R < Wi % T &3 o 7z (Fig.
30,

EDEE

TR BB A 5 50 HE#E U 72 2004 £ 9 H
16 HOBIZ T, BiEX Ol FTHN A Z IR
5N h - 7= (Photo 2a, 3a, 4a), TIEF RO EST
NEREED S L AFHEBEHHIRX T, 79 HBB L7
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Table 1.

FIERDEANCESE E N H GFEIAE R BR B s S ORfE H£0

First day that each of the symptoms was observed. (In parentheses, the number of non-rainy days until the occurrence of

symptoms of drought stress.)

fafE  EHOKSRT v

No.  JLA-80kPaFCIET P

I b O

T IE D%

T SHDZE & [BIEOBZEM  BHRAEROLE

2004/8/27(30H ) 2004/9/14 (48 H )

2004/9/14 (48 H)

AX fEEEL X

AR YRR HEEX 2004/11/15(110H)

2004/10/1(65F1)
2004/10/15(79H)

2004/9/2(36 H)

b/% WYEEE L R 1
i 2004/9/2 (36 H)

b/ WYRHEL X 2

2004/10/15(79 H)
3¥2005/4/22 (268 H)  3%2005/4/22 (268 H ) —

2004/11/5(100H ) — $62005/4/22 (268 H )

3%62005/4/22 (268 H)

32005/4/22 (268 H)  3%2005/4/22 (268 H)  2004/11/18 (113H)  3%2005/4/22 (268 A )
32005/4/22 (268 H)  3%2005/4/22 (268 H)  2004/11/18 (113 H)  3%2005/4/22 (268 H )

X ARRICEV AL L7 BEERRIE T OE T, FHRIC RO GBI TERY) T

600

7K E (mm)

1A 2R 3R 4A 5H 6R 7R 8H 9RH 10A 11H 12A
2003 — 2005 £ED F 7k & H TR

Fig. 2.

Monthly mean precipitation and temperature between 2003 and 2005

2004 £ 10 A 15 HOBZR T, M (Geifh» 58 lem
DOEAD) HEDERBIRICEBZEL TWB T EZ2MERL
7z (Photo 2b), ZEIIMIHEN BIHE > TzblF Tldix <,
86 HIEME L7210 A 22 Hic: Miic 3 kEaNbTH
ICH > Tz (Photo 2¢), 100 H#X#E L7z 11 A5 H
DEIERTIE., MiFE THRENZD 5Nz (Photo 2d),
—7. AFMEELTEEX TR, 41 HZEBLE 12 A
16 HIcZa > THRIFICEBOIMERBIER S NG Tk
(Photo 3b, 3¢, 3d), AFWEELIEXDORHEDE M
MRS N VWEE (Photo 3e), {KIRIC K D # R LL
NOAFHEEONLTARI LD L% 20054F 1 H
11 HOBZRTHERE L7z (Photo 2g, 3e), 2 AIZX, #2
BN OERICED 53T ITXTORXF THHBHE AN
FBEIcED, TBZIRBICXZEOEBEXTE R
{ 7 - % (Photo 2h, 3f),

b/ Fid, BRGNS 113 HiF#E L7z 11
HI18 HOBRT, ZRENLUHOERICEDS T TR
DEAKRTTR (BEOTF73) ZHOIICIHEDEEN
B E N7z (Photo 4b), b ./ FWHEE LW EX DM
ETE, WEERT A A—2NOfEikk D & BGIE
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ML BRI S NH, MinB X CHMETidkearz
> 7z (Photo 4b, 4¢), 141 HEEE L7z 12 A 16 HIT X,
FADOYE /) FIFEEEDRIBIDEEL, BEICTHK >
TV BEEZDEh >N, v/ THEE T BRK
TIRBRENDZIBEENEIL> % (Photo 4d), LH
L. 20051 Hickk> THMmIEEBLTWiEDh >
7z (Photo 4e), 2 HIC/x % &, KIRIC K O 212U D
FRICEDLTINRTOL )/ FTHRiE2AOBEN LT
HEEEICIZ o 7z (Photo 4f), b/ FHOEELWIREKX
OFETIE, TROBERIFZEAEEELZDS, D
HEIIEERTHEFEL TV (Photo 4g), 3 AlCE-> T
ERIEREDOEN L TA TV DI DBZE TR
BHRE 72 > 7= (Photo 4h),

AF, b/ FEHICTBEXOMEKICTT B BEe R
DFGZIE. 2005 F 4 A FANICE B O E KD E D A
BLTHhSHEIC/R > 7 (Photo 5a), AFIXWEEL
HEPEX . B LEEEX E I, GEEIEFTERITHIEL
THREEICERD, BEEE AP TARE FEARM
B L% h - 7= (Photo 5a, 5b, 5¢), b/ FWpEE L+
BEXIE TR N LAV D . MERICEDNE > TWize D
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Symptoms of drought stress following rainfall interception in sugi (Cryptomeria japonica)
and hinoki (Chamaecyparis obtusa) trees planted in lysimeters filled with soil of different textures
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270

Photo 2. AU LH MK DB \
a: FALCHHAZAURARERA, b, ¢ @ FRAUTHHAZHNC B> TS

Changes in the crown of the sugi tree in the clay loam drought plot.
a: The blue circle indicates the target tree; b, ¢: The main shoot tip remained green (red circle)
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2004.11.16

2004.10.15

Photo 3. AFRYEIZ LR OBIEHIOZAL  a @ HALTH A FEED B

Changes in the crown of the sugi tree in the sandy loam drought plot. a: The blue circle indicates the target tree
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Photo 4. b/ FRVEIE LR OBIEMOZ(E a, b @ HALTHAIZMEEIEEA

Changes in the crown of the hinoki tree in the sandy loam drought plot. a, b : The blue circle indicates the target tree
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Symptoms of drought stress following rainfall interception in sugi (Cryptomeria japonica)

273
and hinoki (Chamaecyparis obtusa) trees planted in lysimeters filled with soil of different textures

BEELGER
) > : ¢ :‘. 5}:

)

§

i

Ry
#@%ﬁi%

..y
%

Photo 5. 2005 44 F 22 HOF . a. @R, b AFWHEETRENK, o AFHEEHEEX, d v/ FREELEREX, e v /30
B EC BRI DR .

April 22, 2005. a. Distant view, b. sugi sandy loam drought plot, c. sugi clay loam drought plot, d. hinoki sandy loam drought
plot, e. the tip of the main shoot in the Ainoki sandy loam drought plot.
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D, FORRZICEBRICAZBLEXERELEZM T
(Photo 5d, 5e), 2005 4F 8 H DKEIRFICIE, MR D
AF, B/ FEMELTHED., AFDOERFREEICE
DRI DHRIRICHE S, &/ FORHE EEEICIERE
BDENE > TOIMN TFRICIFIZEEAEENE > T
Bhofee AFFARKOMEFTE FICIE BB OE KD
ZLRLNTEHD, AEBHREMEDNT <, B LI
IET % T 4+ — < EMIHE (Phoma cryptomeriae) 12
o7z GRMAEHT , BB &, FAE).

B O UNHa

TR OFE (2003 ) 1TiE, SA Y A—X
WHADHESNTVERVWAF, e /FD0ZIk4HE
ACEZRPEMLIE TS, 6 A THE TREMICHEML
7z (Fig. 4a, 4b, 4c, 4d), 7 A LIRIE KE#HE D REPH
WKk 5H 0D 12 A £ Mz Lk,

TEG IR E 1T o 72 2004 FEICAFDIERELE %
BMR LT DB L RIS 4 A FAIE 5Tz AF0R
KD2ADS>H1KRE6ATA, &5 1ARIE7H LA
FTCRBICEENEML, Z0®%IE 8 AMA—9 A K
AR REEMUZLIANE 10 A TA X TR
MWz (Fig. 4a)s FA Y A—ZNDAFD
Z<% 6 A FTHETRBMCERNMEINL T, Z0% 10
HTAETESMCEMLED 2 (F— 24818, %
X LIS O Z F1d 2005 4F 4 A EANCAEK AR Z BB
Ulco AFHBEX TIIREE L, HELLEIZ, 6 H
TAETERNRBICHEM L., ZOBRIEHMDRES,
&>t TIBRIRIEERIG (7 A 28 H) % & AFH
X ORKKERIN 1 7 A&, 8 APA—9 A LA
WIE IR & AR K E S EERMEmML 72 (Fig.
4b), AFIHBEHEIRX TIZ9H 14 H, AFmpEEt
HRIX T 11 A 15 HICEROBADHEZR SN, 2005
ERICEREDIEMT S T Lidx <. 2005 4 8 HIT(R
B9 % £ TERZIRD L7z (Fig. 4b),

2004 Flc e S FDIERKEZHBLIZDOE, AF L
Ffkic 4 H EAITE>Te, &/ FHBXR 3 ARDS BHE
TNTVE 1A GHEX 1) &, 2003 — 2005 FDfH,
EEALRARE LD >7h, o 2 KO KKE
310 A FAIE THWE (Fig. 40). b/ TRIEIE L
BEX D 2RO S B EmOEOEA (WEEL 1) &,
TR RNERE%E 9 AMEE TRESERELEL
GF. 10 A 1 AR EEORDPHRE N (Fig.
4d), RRWEE N T Wk (WEEL2) DK
REFXS A FATIEEEIELEN, I0HISHETHE
ZOBMmPIHEEES N AN o>z (Fig. 4d), b/ F00E
BT XTI 2005 ERICEZENMENT 2 2 Lk
<. 20054 8 HICIM I 2 F CHEHRIEWD LT
(Fig. 4d),

TR TR Q0058 H2—3H) &k
FBEDEARIE, KO AR 0.61 g g’ & 0.63

g g THolh, LEROALTIRHER L, i+
EBIC014gg' ERELBOL TV, B/ FOHE
DEIRFIIRIAKX TIX 048 — 0.66 g g' TH - 7z h,
WX TIR2ALEE022gg! EREDRKELHDL
TWiz (Fig. 5), # EmANCHE L7z gD &7k i,
AR DAFIX0.14 — 030 g g KO/ FiX
0.21 —0.30 g g' T, AFDRIIMIFICEVIE EFK
HMEWERA AR SNz (Fig. 6), WIRK OO S
KEE, AF1F052—066¢gg'. v/ F13032—
054gg' T AFXWEL /F XD EBOEKILNED
o7z (Fig. 6)o 3. MEEHREUREICIE. MK O+
HIE G E 20cm T LK KT 2 v LAY -10kPa &
FEE > Tz (Fig. 30,

fEET 1 X

WIRKOAFREE L e WERELICHKT 2. W
HERZEZFNZEN132cm & 13.1cm, BERZZNE
N 143m & 142m TEIFFE UM o7 (Table 2), B%
gL e WEE L THET S & BIZZNZN 215cm
& 175em, EEWEZN LN 110cm & 95cm, # & i
ZRZH 11.6kg & 9.5kg T (Table 2). WEHT LD
@+ Tt KRKkED > (Photo 6a), BT TIREE 50
— 80cm FFICHIAE N4 LTz (Photo 6¢), fHEEHE
+CIREE 40 — 70cm FEIC L T A E T AMEN K
Hahd2EODMBENEE LICHANT G e
(Photo 6b), AFXHEXEIEELTH D, FIHEKXD X
F L EMBICHRDIELE LT,

KO XF2AE. MEEREE2.0Icm &
12.6cm, ¥f&Ei& 14.1m & 13.9m T. #EKOFEEKIC
FERTRRNE N> 7z (Table 2), AKX D 1 ffH{kDH
7O DERIF, AFIF 44— 47 kg CHEEL[HED
BED. B/ F1309-19kgTHDH, AFDERIZ
L/ FD25-5HoTce AFOEERKITLHD D
WAEEDEGIZN 28 >z, &/ FHIBXD 3 AD
95 2003 — 2005 FIIF & AEIKKE Liah o 72
& (Fig. 4¢) & (B ED 26.1 kg T fthod 2 4 (37.2
ke BE U 51.6 kg) ICHRT/IhE o7, TR (Hi
Lt RO ER) X, AFES51—-56, &/
F1d 63 — 8.0 T, HIFHANDEMHEIFAFLOE
JFT/NE o7z (Table 2),

AFOEOERTRITYELET 128 — 14.0 mg g\
[H#EX 9.0 mg g' TUFEEIXIHEICXRTEESTH
EWEM oz (Table 3), b/ FOEOERGHEIX
107 — 128 mg g' 725 tzo

4. B
AMETIETA T A—Z LWV EOFENHIE T N
SEETABT LUIERZRHA LD, @Y okd. AR
KE., EOERTHEEZ XE L LR LD, Y
DRSNS KR EL BB M3 ah o7z, TR I, F
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Fig. 5. 2005 £ 8 H DIED E/KK ‘ ‘

Needle water content in August 2005. 0.0 0.5 1.0 15 2.0
&K (997

Fig. 6. 2005 /£ 8 H OO EIKLE
Water content of a tree disk in August 2005.

Table 2. AF. & /FDIUAY A XL ZENRIRER
Size and dry weight of each component of the sample trees.

fotd T B R DBH* i MRIE  ARORS  HEHE B R 53 R MR B Mk fE TR

No. cm m cm cm kg kg kg kg kg kg kg kg kg kg kg k!
AX R WX 1 12.1 14.1 163 140 0.9 35 03 1.4 0.17 0.03 342 73 406 478 56
AX hgEL AR 2 12.6 13.9 190 110 0.8 39 0.4 1.9 038 0.00 34.0 8.1 414 495 5.1
eo% i RHEK 1 9.3 13.1 140 70 0.9 - - 0.6 0.01 0.7 21.1 29 232 261 8.0
v/%  higiE 3 RK 2 9.6 142 130 120 1.9 - - 14 0.06 1.7 28.7 53 338 392 6.3
v/%  ffHil dHRX 3 12.1 14.2 140 80 15 - - 1.0 0.18 2.5 359 55 41.1 46.6 75
AX HiHEE R 132 143 215 110 - - - - - 52 4.1 1.6 493 609 42
AKX WEHEL WX 13.1 142 175 95 - - - - - 6.2 2.0 9.5 482 577 5.1
v/%  WEHEL WX 1 142 129 130 82 - - - - - 5.1 39.8 6.7 49 516 6.7
vk WYEHET WK 2 102 118 140 80 - - - - - 6.5 26.7 39 333 372 8.6

*DBHIE - SR 8RB B BT 002004457 H ORE AR, 113200548 A ORI EE THH7- 0, HLEBEK OERITFEIEL TVB,
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Table 3. RXEROEDOERTHE

Photo 6. a.
c.

! mmmum g

sugi tree in the sandy loam droug

NAGAKURA, J. et al.

IIIII'“II!IIIIIIIII||IIIIIIII'

Nitrogen content of needles in August 2005.

WiE ALER {4 WAL EEEAR
No. (mggh)
AX HEEEL RHHEX 1 WAELE 12.8
[EE:S 9.0
AX HEEEL RHEEK 2 WAEIE 14.0
IEES 9.0
v/%x ML MK 1 # 12.8
v/% L SRK 2 i3 10.7
v/% HEE SRK 3 s 12.8

WHEIE Lz (f5) LTI () OAFOMR, b, BEEHEERXOZAFOMR,
hﬁ%iﬁik%E@X# .
a. Roots of sugi trees in drought lots (left: sandy loam plot, right: clay loam plot), b. Roots of the
t plot, c. Roots of the sugi tree in the clay loam drought plot.

HEZ3Sem UL TOMOXF T35, v/ FT32
EHEINTVWSDICHL RIEO5,1983), T4 A
—ZHNDAFOTRIESE e /FiF6lEEmEm<
(Table 2). T4 ¥ A —ZHNOEKIGH NHNDEY)
B DR NREER D > Tz AF, B/ FOIEKKED
FHIZIE. RS TEATE M (R D <)
DAFBIUCTFREFABHOL / FITDONT 2 KEM
IKbleo TRMICHNEN TS (LTS, 2006),
CTOMHFICEINE, AFOFEMEERING 4 A EAICHA
0. 6 HFTHXETHREERENMKEL, 10— 11 A%
THMMKEE, ¢/ FORFEEMME 3 AKRICHED.
6 HFTAE THERENKE L, 11 H X THEMM
o AMIBICHWIEAF L /FE, HEINTVE
fE A Z BRI IE, 2003 — 2005 DR EKX, XU+
R BRAT O EX TR IF AR DAL KLE R Z— D
HbNTz (Fig. 4)o HRICE I B AT ERESHE
DOFHfEE 14.0 mg g' THBH (FEKD, 2008). T
AYVA—=RZHNDOZFTYEEDLELREHEIT 12.8 mg g
£ 14.0mgg' THH (Table 3). AFWMADYELE L

BKR BB ATBERS 55 10 % 4 5, 2011
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LCHEENEETH -2, B/ FOEDEESHEIR
10.7 — 12.8 mg g' T & » (Table 3). Inagaki et. al
(2010) 217 AFRDO ./ FHRTHNLEDERETHE
DFME 10.2 mg g' KO RREM o7z, LEh > T,
AMFTHNWET ATV A—ZNDORAF, b/ FiEH L
e NEANDIIAEINE T A ¥ A — RO EERZ S
TWViEDOD, PREEDNSZ—VUREDERTHE
DRICBO TR REEE TR AN >TZE VR B,
TBEROETICE RV, AF, v/ FELBICE
TEHOWNMMHERE TN, BN TEOLZOIVERI NG
(Table 1), BPEFF. ZEBOBAGLHPICHEH DL, ®
MICEET 2 HERET 20, KW RZT 3 LMl
DIERP AN HIENEIE LE< %5 (Abe et al,,
2003), HIERXOEAKTEHRINICBRERORHMNA
WAE. BARICK > THA LB ERDOBIED T8
BOEDAEINTHERIZEEZIONS, BFEEOE
bid, THEEZRICER T 2 EDLEAPHIE L W 7]
P FEDEBMDEIICHTZ > TEUZFHME VR S,
AFOEIERICB O TR, WEE LI THEE L
TEHEKDPRT Vv VDK TFHELIEITL, BOE
BRHDREOLEN R IR SN, TEKSRT
VR IVOMRTEEZ. LEMLOKpELE (T
BIKBEDOMET) I ThL. HEOILBRMERICHEKT
BIKDRFMHEIC K > TRE B, BEMRIER 217 > Foi g X
BT HHEEKEOMT T HRIKIE. OHIERmMD
50T, OBIARDZER. QEEMNS DRH., O 3D
THd, HELLWHELT OMI RTGIEX Tl
IKDRT Vv VORI -l eh b (Fig.
3d, 3e). TEBEMmMMD S OAFEPEILN S ORL R
Dol b HETE %, AKDID DEKREIZ, B
NEEHODOEBELMEARERELOBEE LTKRDS
N3, FI'F (1987) MIrEHORZ S 19 FEXF
MRICBOTEBERZNE LIER, FEBREO N
WEREBEMNELS, BAERDH D OFEEBRICIE T
HZMFIC KB REZBVD G-, LW -> T, H
MNIERHD OERNBIIERE L CWEELETRERE
Wit ol etEEI NS, EREREMEER L SWVHE
BBERICHZ ML NTED JFF5, 1990 ; &
A IR, 1995, WHEIBETHEX L HEEHIRK O
AFEMEEREMEIEFF LN o7 (Table 3), LA L.
ERENRMPEE L X 0 EE L TREL (Fig. 4b).
60cm ETO KD KT > ¥ v VO FEE & HE
TTRESTZT NS (Fig. 3a, b), AFDIEAC
KB THDLDOKSIBREIIWDEE T TZREX X0 HHEEE
THWRK TRENSTZEEZENS,
TEOEKBELIKSRT VY v )L & OBEKRIEALER
MW REZ EE(kTEZ o N, EELEW
BETICHRT, GKROEKFICHT 2 LHKky R
TUVYIVDETRREVEVWS FEZED (K2
¥ ,1997), Lizhi> T, AFMEEIGZEXRICEN
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TAFHEBELTZRKX T LEBKSRT VY v VDK FH
BOET LB, ZBEDOEVWRZIT TR, +
BOKDREOEZREBESGLTVEEEZLNS, H
BIOZAFRIWHEHBELOZAFLXOENFEL TVED
(Table 3. Photo 6a), THIKZART > v )VOK D
BWHETEBLEEDICKA L AZZIFRT L,
HWOWREMEET NI ENE LNEw (Gregory,
2006), b/ F T, WEXOTBEIMEELTH O,
WX O TBIEE T TH S, LiblizkHic, HHE
IR BRI AR THK R T V2 v VDMK F L
T VA, X T B e R i R AR < Fo kR
2T otz s (Fig 3, EIEEERE
HHEMCT BT ENHNTH B AMBOMERICIXIZ &
WEFLELah-TzEZABNS,
TR X S HEER. AFEHIRALDOED
25, b/ FETRZTLE LUIHEDEE M
MHEITT L, TNETIKERBICK>TAF, v/
FHARDNHEGHBDOENSHENTHZ T EHAMEEINT
WA (BRS. 1980). mUICE®ET % DA R T
BV LI ERLTWERY, AFHE LR,
AXFWEELGEX E SIS, MR ot EE 13.2m
TR UZZMBOEKENREMKL (Fig. 6a). AF
DO TIZAIH(L RN TZIREEZ T 2T L 2 KBk
LTWaEEZLNDS, b/ FIXEREDOBARIZN,
WHE10 ANS 12 BICEP L TEET % (Inagak i et.
al, 2010 ; =j#, 2000 ; Yamashita et. al, 2004), 7AWt
HTEE /FIE 1 ANSIHENMEE LIBRICTEREL
e, HIEX O/ FIFEFOMAKK D & HEDEE
NEL AbNT, HEKOL / FOBEHEICIE. FHi
PRCEB LIS, KA PLAICKDEELLEE
Nz DOhEENTVEEEZILONS, & /FAHK
DFEEEICOVTIE, RGO ENH > I ET
L. 1T 2 EMERZ T H 2 OIEBHE O 20448
BICEE LTz, L O NS , 1989) Bd 5 —F5 T,
RIS EN TR, BED M5 LA, KOHE
HhSREICTERPEITL T, EWVHIREEDH
% (AR, 1996), AWIFE TR/ T DR ENHE
DEEDEINA SET LD, BERPEELR ST
TEDNEHELTCVWSAEREHDD. T5EZHFDOE
BHEHEEAONS,
CNETOTREEORSE & LT, AP TRIERN
WERTIC & 0 HEREKIREEIC AR > TH S EOEOREE T
WKELEHENEN 2Tz, AF, b/ FOY i AEN
HICTHIRENFETZIHRZE, ZRELLTVILHITR
BT 30 HLLE, ZHITIE 40 HLLEOEREKH O
BIEEVLDN TV S, /N (1996) &4 (5 HIA)
WEN 10mm LU OMAMMNEIT 6 fh), LT 8 ¥
AL FERET 5 LB EREOBLZ LRSI LR
FRLTWVWE, AF. B/ FHARICDONTIE., HimR
TH s HEHICTZIEEDRELEEEORRT — 2 27
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Mr Uk, BT A & FARIC 30 HEig. KE
RIEHAICIE 100 Hiig O EREKH (20mm LT DA
EEL) OB TRELECEDPRESATVS B
L 1996), LAL., A TERE RIEDOEAD
ERE & Nz A FHEE TR X T & LR R LB BA A A
579 HZEL, AFMHEELZEX TEHRICED
B R T E O B IR NEEBN 559 8 7 A
BoTz2005FE4ATH o, COREKDVEDE LT,
T R ER 2 1T o 72 2004 £ X FE R 2 BRIG L 72
E%D 8 ADFEEIED 25.7°C L ZFROHNC LEXRT
B, BRENKEE LIS WEETE ST %5
Nz (Fig. 2), BEEEOH < LRz E . HEo
7K D OIS, T R K F O B 72 TR E D
e, 7— 8 HOFEHSEMNFEELD 1 CLULEFHWVE
(7H :269°C. 8 A :27.2°C) IKHELTWVS GE,
1998a), F7z. BIENDENIZEH TN TWEDI > T
T EBIERDETHEN S FERDOT EDICEITEN
%o HTRF (2008) 1 XA, BERFAICIZEERE D 5 Tk
MFEEL, ZOREENENRED 1/3 LREEENT
W5, BIRRHICEE,STKT ST EIc k> TiEK
DIAAEDIKA B L ADBRE Nzl getEN D 5, i
H, AR LER T ORUKE B THBRMBLIET &
TAVA—ROTBIIAEZIZEAETE R NZH T
BORKEEN BN RKEM>TT %L, EOEM
MWRETZETICEHMZELEZEREEZ 5N S,

AL T IR K H OEfi 2 EBRICHEET 52 &
WCE->T. AF, B JFHAKRICDNWT, HEADKSY
i mEE LT 5 48 — 110 HBIC B A INHE L.
BN TEOZCERNREET S Z R Lz, AFD
IR EEREIWEE L X OEBE LI TRIBELTS
D, THOMEICK > TEREFORERHNELS T
EWRBENT, SRIEGFEIEFOFAE L IiEicOn
THBEORIKIT I X CIKRDFEEICBE T % iz s %
TEMN, MAROEBREREDRRKZHMET 2 ETHEHE
EEZBN5,

5. #EE

BRI DR E TR, AR RIS, X -
FRRE TR ETFHEAK, DIRBULK, PR
(IR &ERR, AR SRR, BHERRICTHOVWER
Wi, o, B EERICBAFHE LOEDFEZ
LTWIlEW Tz, AR IR BRED & I BRER 52 R 2 it B i
JeE THUBKIRBE(E D EVIE A O B, @Eic, Mg tkat
cBES 20581 I KD iTbN, WHZEO —HIIHIZIT
BUENBMREHRFTT Y ALy VETIVIC K W5
eIz,

6. SISk
Abe, H., Nakai, T., Utsumi, Y. and Kagawa, A. (2003)
Temporal water deficit and wood formation in

Cryptomeria japonica. Tree Physiology, 23, 859-
863.

Gregory, P. (2006) Plant roots: growth, activity and
interaction with soils, Blackwell, 318pp.

WZEEN (1997) 7.4 HEOKDRFFHER, AB—
WisE “meRr s HEEL, 104

Inagaki, Y., Okuda, S., Sakai, A., Nakanishi, A.,
Shibata, S., and Fukata, H. (2010) Leaf-litter
nitrogen concentration in hinoki cypress forests
in relation to the time of leaf fall under different
climatic conditions in Japan. Ecol Res, 25, 429-
438.

IPCC (2007) Climate Change 2007: The Physical
Science Basis, Cambridge University Press,
996pp.

I ERS - S IHESE - PTNARKEE - R —Z - £ L KRR
(1989) 1989 FEHAHIRTHE LIz / F DB
UCDWVT, HRMFESHFITAT HEER, 2.

S FF (2011) http://www.jma.go.jp/, ( 28 2011-04-
27).

AMETH (1996) 1994 FFICEIGRICHEE L FEDIR
i, HMISZHERSE, 49, 97-98.

ARIIFRSE « B8 pEEE « B A4 (2003) FERHEM
LGSE OMER A FH R OHEE & E5, HARRMK
FEEE, 85, 191-198.

WEEERR . (1983) B AR, IROBERE Fiik AF
DYgNT”, 78-87.

AR « ERFE—HF (1995) AFHICBT 2 i D
FEEEE & A OIRE RERK, HAMKZE,
77, 153-162.

MyAS 1 (2008) ol — AERESROKTE R 2 HE J,
KRIE—RR « [LHHEE « a0 - AR ERE - Pt
THRE B TEANDFEN, KRR, 251-
261.

FRHEER - BRLTEE « £HASK (1969) A F MDA S
KF L ZDFRE, WOBERE “AFOIXT”
, 288-300.

Matsumoto, Y., Shigenaga, H., Miura, S., Nagakura, J.
and Taoda, H. (2006) Mapping of Japanese cedar
(Cryptomeria japonica) forests vulnerable to
global warming in Japan. Global Environmental
Research, 10, 181-188.

ARG ST « EHOKRAE - =1 H - RAET - HH R
(2006) REIELICX T 2 AF AN THOMEFFMHE~ -
7, HHEREREE, 11, 43-48.

F 3T« INRIBUL g E&S « /NFREE B (1995)
AV A—=2LEOZE (D LEOYEENE, HIG,
106, 215-217.

= E (2000) EE BB 2 HEREEREDR
RS AT D E R & T HITED < PRIRMH

TRARKR TR SR 55 10 %4 5, 2011]



Symptoms of drought stress following rainfall interception in sugi (Cryptomeria japonica) 279
and hinoki (Chamaecyparis obtusa) trees planted in lysimeters filled with soil of different textures

MAROFEFM, HMESE, 82, 132-140.

Nagakura, J., Shigenaga, H., Akama, A. and
Takahashi, M. (2004) Growth and transpiration
of Japanese cedar (Cryptomeria japonica) and
Hinoki cypress (Chamaecyparis obtusa) seedlings
in response to soil water content. Tree Physiology,
24, 1203-1208.

=SS - S « @A (1997) 1994 £ D #EHE
BRICE T2 AF - v/ F ANTHOEFMBEREEFIC
DWW, HMBIEE, 46, 7-13.

PERF A -« BEHFEFE (1999) 1995 FICEH IR TiE T
S e AF NLHROFEDOHE, BT HZEEE,
41, 93-102.

ANFIERAE] (1996) JUMHAIC BT 2 XF - v/ F Dz
BEE (FF), &M, 45, 2-9.

NEFSFE — « ANRBUL « N IERS (1996) T A 2 X —
2 — D HKEICRIET 13 FE e/ FHROMER
D, NA Faay—, 26, 181-194.

Sakata, M. (1996) Evaluation of possible causes for
Japanese cedar (Cryptomeria japonica) based
on elemental composition and § 13C of needles.
Environ. Sci. Technol., 30, 2376-2381.

EHEE (1996) FMILMNIC BT B - T EMAD T
&, UMK, 1346, 48-58.

B (1998a) HRFRICB W TAFEMAD TEE
L7eb LIRREN, BIAREZMIE, 2, 65-78.

FBHZEF (1998b) 1994 FITHA LT JUN il D F &,
RRARBAE, 47, 2-9.

[Bulletin of FFPRI, Vol.10, No.4, 2011

Shigenaga, H., Mastumoto, Y., Taoda, H. and
Takahashi, M. (2005) The potential effects of
climate change on the transpiration of Sugi
(Cryptomeria japonica) plantations in Japan. J.
Agric. Meteorol, 60, 451-456.

HOKEAE - mAGIEE - RAET - SRR (2008) H
RICET 2 AFTHEERGHROEMET), HA
AMEEES, 90, 182-189.

FHE E# (1987) 19 A RF N THORE EEB, HES,
TEBIC 351 B 2K B R D HEE, HROKTHE B MR,
76, 177-196.

FER O R B 8K R (1990) TSR DR
5% 83 FHEAFALHMOE B X UESHFRE, H
AR PGS, 40, 79-186.

WREX - MEEKL - IngiE— (20060) 714 V572 R
DA —ZIC X BBARRRKKEDORE N TV
FaX—2EBXCREHE L DR, KRR,
52, 8-18.

Yamashita, T., Kasuya, N., Nishimura, S., and
Takeda, H. (2004) Comparison of two coniferous
plantations in central Japan with respect to forest
productivity, growth phenology and soil nitrogen
dynamics. Forest Ecology and Management, 200,
215-226.

MRS HE « B _BIESR « KIGRMEE - S E=21E - SIEFH
(1980) iEMH DT H & ZDOXH, MO RT VMK
FEWFLRF S Y — X, 65, 1-70.






[ ARIR SRS 2E S | (Bulletin of FFPRI) Vol.10 No.4 (No.421) 281 - 289 December 2011

&R (Research material)

Earthworm fauna (Annelida: Clitellata) of the Main Campus and Chiyoda
Experimental Station of Forestry and Forest Products Research Institute

Masamichi T. ITO"", Masatoshi YASUDA? and Fumio YAMADA?

Abstract

Earthworm fauna of the main campus and Chiyoda Experimental Station of Forestry and Forest
Products Research Institute, Ibaraki Prefecture, central Japan were surveyed in the first time. Five species
of Family Megascolecidae were recorded. Among them, the taxonomic status of Amynthas tokioensis
(Beddard, 1892) is discussed on the observation of the holotype.

Key words : earthworm, Megascolecidae, Amynthas tokioensis, central Japan

Introduction

Earthworm fauna of the main campus (MC) and
Chiyoda Experimental Station (CES) of Forestry
and Forest Products Research Institute (FFPRI),
Ibaraki Prefecture, central Japan were surveyed for
the first time in the course of soil ecotoxicological
study conducted by FFPRI (Yamada and Yasuda
2002; Kunisue et al. 2006). Five species of family
Megasacolecidae Rosa, 1891 were identified. Four
species of them are well-difined common species from
Japan. The other one is a species closely relating
to both Amynthas tokioensis Beddard. 1892 and 4.
irregularis Goto & Hatai, 1899. The definition and
intraspecific variability of A. irregularis were well
studied by Ohfuchi (1938, 1939). But taxonomic
relationship between these two species is still
uncertain because of the insufficient description of
A. tokioensis. We got the opportunity of observing
the holotype specimen of 4. tokioensis deposited in
the Natural History Museum in London and studied
on the taxonomic status of 4. tokioensis based on the
observation of the holotype.

Materials and Methods

Cite description

MC: Arboreum in the main campus of FFPRI,
alt. 25 m a.s.l., 36°0'26"N 140°7'59"E, Matsunosato,
Tsukuba-city, Ibaraki Prefecture, central Japan, 2 July
1999, M. Yasuda coll.

CES: Japanese cedar plantation in Chiyoda
Experimental Station of FFPRI, near Mt. Tsukuba,
alt. 40 m a.s.l., 36°11'7"N 140°12’'57"E, Kamishizuku,

JERSAZ A« K 23 45 6 A 22 0 Received 22 June 2011
1) Faculty of Economics, Surugadai University

Kasumigaura-city, Ibaraki Prefecture, central Japan, 30
June 1999, M. Yasuda coll.

Earthworms were collected by hand from litter
and soil. Collected earthworms were carried to
the laboratory alive within 3 hours. Worms were
anesthetized and killed by ethanol and fixed in
formaldehyde within 10 hours. Fixed specimens were
then preserved in glass tubes with formaldehyde.

External and internal morphology of the specimen
was observed with stereoscopic microscopes (NIKON
SMZ-10 and LEICA MZ7) measured with a caliper
rule and illustrated with a camera lucida.

Classification system was according to Sims and
Easton (1972). Terminology is mainly that of Sims and

Easton (1972), but partly based on Ishizuka (1999a).

Taxonomic Account
Five species of Family Megascolecidae were
collected from 2 cites (MC and CES) of FFPRI,
Ibaraki Pref., central Japan. Specific names and
occurrence of these 5 species are summarized in Table

1.

Table 1. List of earthworm species from main campus (MC)
and Chiyoda Experiment Station (CES), FFPRI, Ibaraki
Pref., central Japan.

MC CES
Amynthas agrestis (Goto & Hatai, 1899) O O
Amynthas hilgendorfi (Michaelsen, 1892) O O
Amynthas hupeiensis (Michaelsen, 1895) O —
Amynthas tokioensis (Beddard, 1892) — O
Pheretima’ aokii Ishizuka, 1999 incertae sedis () O

(O : present, — : absent

JRRAAZBE 1 2Rk 23 45 8 H 3 H Accepted 3 August 2011

2)Kyushu Research Center, Forestry and Forest Products Research Institute (FFPRI)
3)Department of Wildlife Biology, Forestry and Forest Products Research Institute (FFPRI)
* Faculty of Economics, Surugadai University, Azu, Hanno, Saitama, 357-8555 Japan; e-mail: itooc@surugadai.ac.jp
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Family Megascolecidae Rosa, 1891

Amynthas agrestis (Goto & Hatai, 1899)
[Japanese name: Hatake-mimizu]

Perichaeta agrestis Goto and Hatai, 1899, p. 17, fig. 7.

Pheretima agrestis: Michaelsen, 1900, p. 313; Hatai,
1931, p. 183, fig. 33; Ishizuka, 1999a, p. 57,
2000, p. 11, fig. 16

Amynthas agrestis: Sims and Easton, 1972, p. 235;
Easton, 1981, p. 51.

Metaphire agrestis: Blakemore, 2003, p. 243; 2004, p.
160.

Material examined: 8 specimens from MC; 1
specimen from CES.

Diagnosis. Spermathecal pores in furrows 5/6/7/8.
Three pairs of spermathecae. Proclitellar external
markings of colored patch type in segments 6-8
sometimes absent or varying in their location. Male
pores in segment 18. Intestinal caeca manicate.
Remarks. Specimens from MC and CES lack male
pores. But they are identified as 4. agrestis becouse
of having 1) colored patch type external markings
in segment 7 without genital gland, 2) 3 pairs of
spermathecal pores in furrows 5/6/7/8 and 3) manicate
intestinal caeca. Blakemore (2003) reassigned this
species to genus Metaphire Sims & Easton, 1972
without showing detailed observation of morphology.
Ishizuka' s (2001) illustration indicates this species
has no copulatory pouch. Therefore, it should be
attributed to genus Amynthas.

Amynthas hilgendorfi (Michaelsen, 1892)
[Japanese name: Hitotsumon-mimizu]

Perichaeta hilgendorfi Michaelsen, 1892, p. 235, fig.
15.

Pheretima hilgendorfi: Michaelsen, 1900, p. 272;
Hatai, 1931, p. 187, fig. 38; Ishizuka, 1999a, p.
60, 2001, p. 11, fig. 5

Amynthas hilgendorfi: Sims and Easton, 1972, p. 237,
Easton, 1981, p. 51.

Metaphire holgendorfi: Blakemore, 2003, p. 243;
2004, p. 160.

Material examined: 10 specimens from MC; 4
specimens from CES.
Diagnosis. Two pairs of spermathecal pore in furrows

6/7/8 (sometimes one pair or lacking). Two pairs of
normal spermathecae. Proclitellar and postclitellar
papillar type genital markings with many small
papillae on the oval swelling. Number and location of
these markings varying individual to individual. Many
pieces of simple duct type small glands gathering
and connecting with each papilla of genital markings.
Male pores not superficial in segment 18. Intestinal
caeca manicate.

Remarks. All specimens from MC and CES have no
male pores. But they are identified as 4. hilgendorfi
because of having 1) 2 pairs of spermathecal pores in
furrows 6/7/8, 2) proclitellar and postclitellar papillar
type genital markings with many small papillae on
the oval swelling and 3) manicate intestinal caeca.
Blakemore (2003) reassigned this species to genus
Metaphire Sims & Easton, 1972 without detailed
observation. It should be attributed to genus Amynthas
because of having no copuratory pouch (Ishizuka,
2001) following Easton (1981).

Amynthas hupeiensis (Michaelsen, 1895)
[Japanese name; Kuso-mimizu after Hatai (1931)]

Perichaeta hupeiensis Michaelsen, 1895, p. 35, figs.
11-12.

Pheretima hupeiensis: Michaelsen, 1900, p. 273,
Hatai, 1931, p. 188, fig. 39; Ishizuka, 1999a, p.
60; 2001, p. 11, fig. 22.

Amynthas hupeiensis: Sims and Easton, 1972, p. 237;
Easton, 1981, p. 53; Blakemore, 2003, p. 243;
2004, p. 159.

Material examined: 1 specimen from MC.
Diagnosis. Colour greenish brown. Three pairs
of spermathecal pores in furrows 6/7/8/9. Each
paired pores located closely. Three pairs of slender
spermathecae in segments 7-9 with no nephridia.
Male pores superficial in segment 18. Postclitellar
genital markings of sucker-type associated with male
pores located in segments 17-19. Grandular mass type
genital glands behind the genital markings. Intestinal
caeca simple.
Remarks. Only one specimen from MC lacks
spermathecae though it has 3 pairs of spermathecal
pores. But it is identified as A. hupeiensis because
of having 1) spermathecal pores in furrows 6/7/8/9,
2) postclitellar genital markings with grandular mass
type genital glands in segments 17-19, and 3) simple

intestinal caeca.
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Amynthas tokioensis (Beddard, 1892)
[Japanese name; Fukisoku-mimizu]
(Figs. 1-2, Table 2)

Perichaeta tokioensis Beddard, 1892, p. 762; 1895, p.
413.
Amyntas tokioensis: Beddard, 1900, p. 633.
Pheretima tokioensis: Michaelsen, 1900, p. 309;
Ishizuka, 1999a, p. 66; Nakamura, 1999, p. 28.
Amynthas tokioensis: Sims and Easton, 1972, p. 237,
Easton, 1981, p. 51; Blakemore, 2003, p. 243;
2004, p. 160; 2007, p.96, fig. 4.

Perichaeta schizopora Goto and Hatai, 1898, p. 76,
fig. 15.

Pheretima schizopora: Michaelsen, 1900, p. 317;
Nakamura, p. 23.

Metaphire schizopora: Sims and Easton, 1972, p. 239.

Amynthas schizopora: Easton, 1981, p. 51.

Perichaeta irregularis Goto and Hatai, 1899, p. 13.

Pheretima irregularis: Michaelsen, 1900, p. 276;
Ohfuchi, 1938, p. 1, figs. 1-16; 1939, p. 81, figs.
2-4, Ishizuka, 1999, p. 61, 2001, p. 61, fig. 6;
Nakamura, 1999, p. 20.

Pheretima jiriensis Song and Paik, 1971, p. 193, figs.
9-17.

Amynthas jiriensis: Easton, 1981, p. 52.

Material examined. 15 specimens from CES (Fig. 2).
Holotype (1904.10.5.166) in spirit (Fig. 1); Japan, coll.
Mr. Masataka Rokugo, deposited in Department of
Zoology, The Natural History Museum, London, UK.
The condition of specimen is sufficient for detailed
observation. However, septa, intestine and intestinal
caeca became very weak and difficult to observe.
The type locality ‘Tokyo (?)’ is only supposed by the
specific name ‘tokioensis’ . No mention about the type
locality in the original description nor the label of
holotype.

Diagnosis. Two pairs of spermathecal pores in furrows
6/7/8. Genital markings papillae type, presetal and
situated near the spermathecal pores on segment 7-8
with genital glands of simple duct. Male pores in small
depressions superficial in segment 18. Some genital
markings associated with male pores. Intestinal caeca

manicate.

Description of the holotype

Measurements: Body length 65 mm and width 6 mm.
External features: Body color in sprit: grayish brown
dorsally and ventrally. The color of clitellum a darker
than that of dorsal surface. Number of segments 67.
Clitellum segments 14-16. Dorsal pores beginning in

Table 2. Measurements (mm) and intraspecific variety of 15 specimens of Amynthas tokioensis (Beddard, 1892) from
Chiyoda Experiment Station, Ibaraki Pref., examined in this study and holotype. Specimen numbers correspond to

those used in the text and figures.

Presence and location of

Specimen Body length  Body Width seljg?r;e()rlfts Press:g;gitl\;[g* mn spermathecae .
Left Right
No. 1 98.3 33 97 Present in left side 6/7 6/7
No. 2 110.3 3.6 95 - 7/8 -
No. 3 116.0 3.6 95 - 7/8 7/8
No. 4 97.8 3.1 85 - - -
No. 5 117.4 4.1 100 - 6/7/8 7/8
No. 6 115.5 3.8 98 - - -
No. 7 1324 42 99 - - -
No. 8 130.0 4.5 98 - - -
No. 9 102.9 42 92 - - 6/7
No. 10 114.7 4.1 100 - 7/8 -
No. 11 115.8 3.8 100 - - -
No. 12 108.0 3.1 99 - - -
No. 13 91.8 3.1 99 - - -
No. 14 115.7 4.1 100 - - -
No. 15 138.2 4.1 96 - 6/7 6/7
Holotype 65.0 6.0 67 Present 6/7/8 6/7/8
* MP = Male pores
-: Absent.
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Fig. 1. Amynthas tokioensis (Beddard, 1892), holotype. A, habitus; B, spermathecal pores; C, genital glands
in segments 6 and 7; D, spermathecae; E, male pore and genital markings in segment 18; F, prostate
gland; G, intestinal caeca. All scale bars indicate 1 mm.
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Fig. 2. Amynthas tokioensis (Beddard, 1892), specimen No. 1. A, habitus; B, prostomium dorsal; C,
spermathecae and genital glands; D, male pore and genital markings in segment 18; E, prostate

gland; F, intestinal caeca. Specimen number corresponds to that used in the Table 2, and all scale
bars indicate 1 mm.
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furrow 12/13. The arrangement of setae perichaetine.
Setal number 36 in segment 7, 45 in segment 20.
Female pore single, mid-ventrally in segment 14. All 2
pairs of spermathecal pores in furrows 6/7/8 in ventro-
lateral side, separated by a distance of ca 0.33 of body
circumference. Proclitellar genital markings situated
prosetal and inside the spermathecal pores in segments
7 and 8, adjacent two markings in segment 7 and
single marking in segment 8. Male pores superficial
without copulatory pouches on segment 18 in small
and shallow concavities which situated on slight
circular swellings. Two genital markings situated
in the concavities close to male pores. One genital
marking situated prosetal and inside the male pores.
Internal anatomy: Septa absent in furrows 8/9/10.
Seminal vesicles small extending into segments 11-
12. Two pairs of spermathecae in segments 7-8.
No nephridia associated with spermathecal ducts.
Spermatheca developed as shovel-shaped ampulla
with convoluted diverticulum (sensu Ishizuka 1999a).
The second spermathecae slightly larger than the first.
Genital glands of simple duct type associated with the
genital markings in segments 7, 8 and 18. Prostates
racemose, extending in segments. Intestinal caeca
very weak, originating in segment 27, manicate with 4
diverticula.

Discussion.
Historical review

Beddard (1892) described Perichaeta
tokioensis Beddard, 1892 based on the only holotype
from Japan. Michaelsen (1900) assigned it to
Pheretima Kinberg, 1867. Sims and Easton (1972)
made a revision of Pheretima group and assigned it to
Amynthas Kinberg, 1867.

Japanese authors (Ishizuka 1999a; Nakamura
1999) of review papers on the Japanese earthworm
fauna dealt the species as a valid species of Pheretima
s. lat. sensu Michaelsen (1900) rejecting the system
of Sims and Easton (1972). On the other hand, recent
checklists on the Japanese fauna (Blakemore 2003;
2004) followed Sims and Easton, 1972 and assigned it
to Amynthas.

There has been confused definition of 4.
Easton (1981) attributed it to A4.
hilgendorfi-species complex having manicate intestinal

tokioensis.

caeca though the original description mentioned the
presence of “simple intestinal caeca” . Easton’ s
treatment seems to be based on the observation of the

holotype because Sims and Easton (1972) nominated

A. tokioensis in the list of specimens observed for
their study. But they gave no mention on the detailed
On the other hand,
Nakamura (1999) assigned it to the group having

morphology of the holotype.

simple intestinal caeca based on original description.
Because of such confusion, it has never recorded
from Japan since original description in spite of the

existence of holotype.

Difference between the holotype and the original
description:

We found some differences of diagnostic
characters of nominal species between the holotype
and the original description (Beddard 1892) as
follows; 1) proclitellar genital markings situated in
segments 7 and 8 in holotype, in segments 8 and 9
in the original description, 2) genital glands simple
duct type in holotype, no mention in the original
description, 3) manicate intestinal caeca originating in
segment 27 in holotype, ‘usual’ two caeca in segment
26 in the original description. The mistake of original
description on the type of intestinal caeca sometimes
caused taxonomic confusion, for example, Nakamura
(1999) treated this species as a member of the species
group which has simple intestinal caeca.

Comparison among congeners

Amynthas irregularis (Goto & Hatai, 1899): This
species occurs wide-spread in Japan (Ohfuchi 1938;
1939) and Korea (Kobayashi 1938) and show great
variability of the numbers of spermathecal and male
pores. Typical diagnostic characters of this species
are, 1) two spermathecal pores in furrows 6/7/8, 2)
pro- and postclitellar genital markings with simple
duct type genital glands, 3) male pores superficial, 4)
manicate intestinal caeca. These characteristics are
according to newly defined diagnosis of 4. tokioensis.
Therefore, 4. irregularis should be a junior synonym
of A. tokioensis. Pheretima schizopora having one
pair of spermathecal pores in furrow 7/8 should be
included in the range of intraspecific variability
of irregularis (Ohfuchi, 1938) and synonym of 4.
tokioensis. Ishizuka (1999a) made schizopora to
the junior synonym of irregularis. We agree this
synonymy.

Amynthas candidus (Goto & Hatai, 1898) and A.
parvicystis (Goto & Hatai, 1899): Both the former
described from Taiwan and the latter from Japan
were made to junior synonyms of A. tokioensis by
Beddard (1900). Recently, Ishizuka 1999a also made
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A. parvicystis into the junior synonym of A. tokioensis.
We only know the information of the characters
of these two species from the original description
because we did not find type series. The description
of A. candidus suggests that it has simple intestinal
caeca. Therefore, we conclude 4. candidus is a valid
species though it resembles fokioensis by having two
pairs of spermathecal pores in furrows 6/7/8/ and
proclitellar genital markings. On the other hand, the
original description of 4. parvicystis mentioned that
it has intestinal caeca with frizzled margin like 4.
digitatus (Benham, 1896). We checked Benham’ s
drawing of intestinal caeca in A. digitatus. It suggests
that parvicystis has serrate or multiple type intestinal
caeca (sensu Ishizuka 1999a) and is not a synonym of
A. tokioensis.

Amynthas jiriensis Song & Paik, 1971: Amynthas
jiriensis from Korea is distinguished by having 1)
two pairs of spermathecal pores situated in furrows
6/7/8 associated with genital markings, 2) preclitellar
genital markings with glands of simple duct inside, 3)
male pores superficial, 4) manicate intestinal caeca.
These characteristics are according to newly defined
diagnosis of A. tokioensis. Therefore, 4. jiriensis
should be a junior synonym of A. tokioensis.
Remarks. Intraspecific variability of specimens from
CER are summerized in Table 2. It douse not exceed
the range of intraspecific variability of 4. irreguilaris
reported in Ohfuchi, 1938 and 1939. Therefore they
are identified as 4. tokioensis.

Pheretima aokii Ishizuka, 1999, incertae sedis
[Japanese name: Aoki-mimizu]

Pheretima aokii Ishizuka, 1999b, p. 36, figs. 9-18.

‘Metaphire' soulensis: Uchida and Kaneko, 2004, p.
37.

Metaphire soulensis: Blakemore, 2004, p. 161.

Material examined: 4 specimens from MC; 3
specimens from CES.

Diagnosis. Two pairs of spermathecal pores in
furrows 6/7/8. Two pairs of spermathecae without
diverticulum nor nephridia. Male pores absent. A
pair of postclitellar papillar type genital markings with
many small papillae on the oval swelling in segment
18. Intestinal caeca manicate.

Remarks. All specimens according to the diagnosis
mentioned above. This species should be treated

as incertae sedis because of the lack of male pores.

|Bulletin of FFPRI, Vol.10, No.4, 2011

It does not belong to genus Pheretima (s. str.)
undoubtedly because of no nephridia attached the
bottom of spermathecal ducts. It may belong to either
Amynthas or Metaphire.
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Report of hydrological observations at the Ogawa Forest Reserve
(August 2000 to September 2007)
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Abstract

and Syoji NOGUCHI”

The Ogawa Forest Reserve (OFR), an old-growth deciduous forest in central Japan, is a core site of the

Japan Long-Term Ecological Research Network (JaLTER) and the “Monitoring Sites 1000” of the Ministry of
the Environment. We constructed a handmade gauging weir at a stream in the OFR and conducted hydrological
observations for about 7 years. The report summarizes daily precipitation and daily runoff, although in winter the
monthly precipitations were estimated from the data of the nearest weather station, because the rain gauge was
unable to measure snowfall. Stream water temperature data, which are supplemental data for the stream ecological
study, were also measured approximately 60 m upstream of the weir. The average annual runoff and average annual
precipitation for the period of this report were 1079.4 mm and 1806.6 mm, respectively. The average annual water
temperature for the period from July 2000 to March 2006 was 9.8 °C.

Key words : Ogawa Forest Reserve, runoff, precipitation, stream water temperature
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Table 1. A& T
Physiographic characteristics of the target
watershed
A AT K
Target watershed
ey
YJIL@'&E% 7)) 52.4 ha
Drainage area
JE P
Perimeter length 3879 m
L (L)
Length of main 1766 m
stream
TR IR GREL (4/L7)
. 0.187
basin shape factor
Elevation 88 ~ 724 m
AL
Mean elevation 652 m
PR 16.5°
Mean slope angle '
S5 .
Mean slope azimuth 142.2° (SE)
e AR KOS (k) ™
Geology metamorphic rock and granite
(Cretaceous)
] P NEiR ey Y e SN O i il
Soil Brown forest soils and Black soil
BRI K AL *
Saturated hydraulic 10° ~10°ms™" ™
conductivity
e VR SE L IR B AR S K O kk
Vegetation old-growth and secondary
deciduous broadleaf forest
Wi i 32.3 m’ ha! ™
Basal area
i 822.7 ha' ™

Stem density

1 EERINR AT ERR AR G > 2 — (F) (2011) KD 51H,
Cited from Geological Survey of Japan, AIST. (eds.) (2011).

*2  Yoshinaga et al. (2002) & » 5|, Cited from Yoshinaga et al. (2002).

*3  Suzuki (2002) &Y 5[, Cited from Suzuki (2002).

*4  Masaki (2002) X D 5|/, Cited from Masaki (2002).
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Photo 1. EfE?
Main rain gauge

32 BKEOER & AHBEDIE

Rk B DO BN 2000 4 7 H 27 HICRAGA L. 2007 4F
10 A2 HIZKT Ulce WEFHE. M7, /NS IR
PROFRGR & PARE) I & D EFRATHEICERE LTz (Fig.
1 DNEGFA)o T O IEMEDRR A X—ZATH % H,
HNC AF DB L TH 0. Wiz i/ N g 5 rlhe
MRH o7 e, AFMEIRDOTZDHMEHZL O N
sitfiEzRkdonhizc &5, 200249 A 5 HICE
WMz Uiz, ER A OB 721> T, 2001
11 A 2 HIZK 500 m FRA#T 72N RG22 3#%E L
(Fig. 1 ®E[EEF. Photo 1), LM EFHORELATIIA
IWTHOKTEZGETHO, AALODLEL. WEd
MEEL OBARETIE 10 m U EHN TV S, BT
M LUW&EHE, EWEGH. WEEE A & BIC2KkO%
0.2 m . 148 0.5 mm DO~ AAXWEFT (HHGHER
RT-5) TH %, FHEHMAORBEFIC, 11 0.21 m D
SPTCR MVICED s L g U, (ZIEF CHRNE S
N3z Ll NEFDSDEFSET—2ui—
TI10HEOMEZEERL, TIN5 Z2EEL THRKE
ZROTZ (HFRE 24 05), 7—20H—1&, WEGFA
IR Yy & Field-p (M5561-20-00) %=, F/li &
FHcid 4> UlZ3639 Z M LTz, B, TOME
HE. b= X2 —Z i A TN T RE TR ARWTzH, BKD
BLRSTERICEERIT 2 2 LBV TERY, NIEEE
REMAETIE 12 A~ 3 ADZMARIFSEMNMEL, L

W UIXKE L%z, DM ORKEIZ R E Uz,
BEEIZ, KFEOHETE 10 ~20 cm DHENLZ VD,
FNC30ecmZHA S LEEH S,

BUABE, D 13 r AR, FHREFFEREEINT
B5T. WRIFADHTEHINZBI A>Tk, T
WIS DOWTIE, [\ Z W THER A DS Bl
FFTCOREMITHEY T 2 HRKRZHE Lz, blRXo
ERRIE, 2001 4F 11 A 3 H~ 2002 4% 9 A 4 HO H K
BT —Z (12~3 HZERL ) IKEDNT/ VT A MY
w 2775 11 B [A] )7 T % Passing-Bablok £ T8 T /&> 7z
(Passing and Bablok, 1983; F}iA, 2003), atEICiE. R
version 2.12.0 (R Development Core Team, 2010) 35 X U
HA(010) OV —Ra—RZzHWViz, mRELiE. W
EAlEWEFTADEEZNEN Y, XL LT, Y=1.07
XTHb, 2 D0OWEHIEEHEN LWz, BlFXOHE
EREE R TH -7z (2 T E /B8 RMSE = 1.4
mm d"),

Rk B EAME X & 22 i ER O RAA A T e
kb\ﬁ%®%m§ﬁmﬁ®? 20 & 2 RAME D5
EikHTz, UL, AERBICERBIEWIER T A X 2@
AT (Fig. 1) “C“%UJFE?E‘B“CT'?%’\%J 8 km N T 57z
& (Jb#E 36° 52' 05", A 140° 38 13", #5370 m),
HEKBICHEZIEOMMIZHZ2EDD (r=10.942, p <
0.001), &%K@2%ﬁ@?ﬁ%ﬂ%ﬁﬁ%(ﬁwﬁ5
F—AERd 5N, 728 Z21X.2003 £ 8 A 21 HIC
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Fig. 3. EWN&EAF&AER T A X A BHAAT O A Bk &= O B &
Relationship between monthly precipitation
measured at the main rain gauge vs. at Hanazono
weather station

fEET 60 mm OBEMAH-ZICEBDET ., ENER

DOBEPMEIE 2 mm TH o7z, #iC, 2004 £ 8 H 9 HIC
. FEETHITH AN (1 mm) BH > DR TH B H,
EREFT 43.5 mm OHFEKEHIBINIE Nz, 2T T,
RAMEDHEIE HBKRICOWTH T AWV, HF—ZIC
DWTIRAEHE DK EZZE L L TRIRTS5DHEL
Teo EWEEFETEE O HEKEDBE% Fig. 31XRY,
K DESRIZ. Passing-Bablok {4 TR& 7z AR ER T H
H, ENEFIETEROEEZZNEFN Y, XE LT, Y=
0.93 X - 1.45 (RMSE = 42.7 mm month™) T %, KWl
RFCREZDRRRKEZVEG S H DD, 2 Hisd THbkIC#l
NHEM 72 % — AdTm o Tz,

33 FeREFHC K BBKEER

TR WEEFA & &ICHB PRI, 5w M
BENTAIEIC D B0, FAETEMEIC BT 5RkEDOZE
M —EIC DOV THGEES 572, 2 HOM =T ZiiE
WEORAEISEML TRKEZN | FRERIL 7z, 15
BRI OME IR Wb g H OS8R ICRE LI WEat
B T& % (Fig. 1. Photo 2), & 5 1 Fidrgra{HI D KK
VALK KT B OB IR E LI EF C TH % (Fig.
Do W3 NE, Onset #h DL~ XXl EAF RG2-M (1
HRfH 0.2 mm) Z 2 & 5@ iR O BERERICERE U T Z
Blhholz, MEaltOEICEYPBAZE X RV, C
DO, OF 02l m D EAERIOLDRY AR FILZ
MHAGbE RN ZHcE . 1~ 3 BB Ik
BZ1LDAAYY VE—TiELK%, TOR/KET—
2 HWTHNEEIOMEZH#IE Lz (Fig. 4). BUHTHARKIE
200446 H3 H~20057H5HThH B, T DA,
FEREFEEH T, L/ (12 ~3 A) DA DX 7%
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Fig. 4. Wimat B. C OHIEE & R Ak
Rainfall measured by rain gauges B and C and the
rain sampler

No Tz,

34 KMUERERHEDHE

PURE B fHEIc BOTE > &M, ERIKIC
iR GBMNEN L TV EITICH S G &/KIEZ R L
7z (Fig. 1)o CTOm/KEIZ, WHT > TIVRAMIZET
BEL72PUANETH O (Photo 3). E/KETHEIIZNE 1.1 m.
HBE0.6m TH (Fig. 5o = MIC H A TR A
JL<, EEREOIIFEE L IFEI I WD, i
NS T IR OMIIERE LD o7z, TOFEFICEA
7 F (Salvelinus leucomaenis) < ¥ < A (Oncorhynchus
masou) 7 EDFAEANER L TWVWS T8 (FIE - 4l ,
2005). AHEOBEFEYIFRNXHIEDOEAEIZ 01 m &
<A, THMZMDIC LTz (Fig. 5). HMIKSCWIZE
ICHW SN % BTGB R EORKIETIE, ®mWiE
ETHAZIB % 2, Kz 1S 2 MK D
A LW 2 Ve & Bz /N < 9 % Dokt
BREMELIEFIEREEIEZEINTVLED (HIZIEF,
HIE « AF 1, 2007; BIERS , 2010), A O 5 EKIE
TRZIVHELRETRBIE>TWVERV, T DD,
AHEOWERT — 2. FRMHEUKGEBNIZ E OB EEH
THRVERDNED, HROMERTEZRDZ XS K&
VA THOHNRETRICEREEZ SN,

KA BN 2000 4 7 A 27 HICRA#A L. 2007 £ 10
H2 HICHT Uiz, BBOLRMICIDOMWZREE 25
it U (Fig. 5). #icikfitz > —72 AN T 10 5[k Tk
N DOBEEEZ 7R Uz M L7akAiEHE, 9], JKIE
AT T (OEHEES TFE MC-1000W) O HTH > 7z b,
REZz2R; <z, 2001 49 A 20 Hi 7 a— kXK NiET
(VA2 UIZ-GY1000 ( 7— % 17— UIZ3635) ) %Zi&
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Photo 2. (&7l B
Rain gauge B

Photo 3. /NI A LRFEMICEEE L 7z F R o mkiE
Handmade gauging weir built in the OFR
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Longitudinal view
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«— (5T
- HKELEHD AT 1EE &
[MM N PVC pipes with water level gauges
TmEX i
Plan view "
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<« jfitv flow

1.1m
Y
; -
RFEH stone masonry

o
)
GiEH stone masonry
[.-".-".-".-"
S
;
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Fig. 5. S/KHEDORIEX

™~ 105 sandbags

Schematic diagram of the gauging weir

U7z 2 BOKMFHE, HEIKK T —ZZ2#5E LEN 5
BNz B EoTed, BEANCIE 7 o— FUKNGEIO T
— @R LT, IKERUKAFEHT DWW TR, TD%, )
fElC & D 2004 4 12 A 14 HIca—7 2 A7 s KADEC
MIZU Card I1ICZZBE L, 4 5 A 10 HICIZ R L
¥ MC-1100W I 3 L7z, 7. M U7k UKAL
fdvdIns ey —er—2uf—HARc k> R
i Cy T —DOHIEHEIZ 1m TH B,

ERN (R 28/ ) I THIROER &R 7z
WIKMHEZ B TR o 72, 2B LA, KRWNO
BRI BHICHRA U 7e i O X ZFRE LKA 72 92l
Uleo KRR T —21E, ERDKGIZ S LicHiiEz s C
BoTh B, &Y Bk — iz HV CiiEZ 5t
BWl7z, E51ic, 10 77 MO & Z ik TR LTk
@mTHRL, 1HTLICER L THREEZRD T (A
F 24 15 ), MHENRMLEVKSRTRMEZB &
ST EEITIE 2 BOKNEI DRI AT Lm0
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BICHADEE 24X ED T TINC KD RADET 25
BFEHoTz,

s=KIED KN — BRI DOV TR, TE I KK
DL ZICHMTHEBWEZ B RWEMR L 2 (Fig. 6).
T T TOKA & IE, HED@/KWrH ST I51F B BRIk
ZRLTWS, fHLET—XICE., &2 & EKMDIK
WO & Db 5 HEIC K 5 kO ¥ — 7 a TR L
REDETEHEENTEO, FICREGHIKZERITIE. C
DPEFROIKN A BIFIFA O KN 72 33— LT %R .
BTN S 0.5 m FiR CHEZ BRI 5 28I (
& 0.2 m 7213 0.25 m), F/NEmic DWW TKEE L F
T ZE U TR Tze IKERIE S/ N O Wil T, F
JEE DK 60 Y% (/KEA D ) ONLE TEHIL 72,
PORETE I, EREREET (7 3y 7 VP1000 (44K ) +
VPT-200-09 (#:HH#ER ) 2 Hwv, 20 BRI O 72 Al i
L7z,
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Table 2 /INIFHZIRFEMIC 513 % % H OFUKIR

ABE, T. et al.

Monthly stream water temperature at the OFR

2000 4 7 A~ 2003 4 12 H (July, 2000 - December, 2003)

( BA7 unit: °C )

£ year 2000 2001 2002 2003
T R K =] 21 4138 ez R 4038 ez =21 K
H month mean maximun ~ minimum mean maximun  minimum mean maximun  minimum mean maximun ~ minimum
1 H January — — — X X X 3.8 7.8 0.4 2.5 5.8 0.2
2 H February - — - 2.7 7.3 0.0 4.0 8.3 0.0 3.0 7.4 0.0
3 H March - — - 5.0 11.8 0.1 6.5 12.8 2.2 4.6 12.3 0.5
4 A April - — - 9.5 15.9 1.7 10.0 16.9 5.0 9.4 18.0 1.7
5H May - - - 12.2 16.1 6.9 11.0 15.7 7.5 11.5 17.2 6.4
6 A June - — - 13.7 16.7 10.4 12.9 15.7 10.6 13.8 17.5 9.8
7H July 15.3 18.5 12.9 16.8 19.7 14.0 16.0 18.6 13.0 14.2 16.6 12.9
8 A August 16.0 18.6 14.3 16.3 19.7 13.2 16.5 19.5 13.0 16.0 19.1 14.0
9 H September 15.2 18.7 11.5 14.4 18.7 9.1 14.6 18.6 10.4 14.9 18.4 9.6
10 A October 11.7 14.7 7.3 11.7 14.7 8.0 11.8 17.3 6.8 10.7 14.8 6.7
11 H November 8.7 12.3 42 8.2 12.4 4.8 7.0 10.8 43 9.4 133 5.0
12 H December X X X 4.6 9.2 1.8 43 9.8 0.4 4.9 10.7 0.1
2004 45 1 H~ 2006 4 3 H (January, 2004 - March, 2006) ( BT unit: °C)
iE  year 2004 2005 2006
Ty i % T R =264 iy 8] =264
H month mean maximun  minimum mean maximun  minimum mean maximun ~ minimum
1 A January 2.5 6.7 0.2 2.8 6.4 0.3 2.1 6.2 0.0
2 H February 3.6 10.1 0.1 2.7 7.0 0.0 33 8.2 0.0
3 H March 52 12.9 0.7 4.4 10.9 0.0 5.1 10.3 0.7
4 H April 9.6 16.4 2.5 9.1 17.0 3.1 — — —
5H May 12.0 17.3 7.7 10.6 15.4 7.0 — —
6 H June 14.1 17.7 8.9 14.1 17.6 10.2 — —
7H July 16.6 19.0 12.5 15.8 18.8 13.6 — —
8 H August 16.7 19.8 13.6 17.0 19.7 14.7 — —
9 H September 15.7 19.1 11.3 15.2 18.7 10.8 — —
10 H October 11.8 15.7 6.5 12.3 15.8 8.6 — —
11 H November 9.6 13.3 52 7.9 12.1 4.5 — —
12 H December 5.5 12.5 0.5 3.1 7.0 0.4 — —
X Riflf,  Missing data.
— @M, No observations.
35
0.30 / 30
(S
~ 25
0.25 @ [
2
o
— ]
— :w 0.20 g-
o E Y = 3.8955 X 16652 e
E go1s g
" 5 2
B3 g
5 0.10 ¥
-10 o0 =IE Min
[ 4
0.05 -15 T T T T T T T T T T T
1A 2R 38R 48 5A 6A 7A 8A 9A 10A11A12AR
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0.00 T
000 005 010 015 020 025  Fig. 7. BEFUKIRO R REIZ(
KEE (m) Average seasonal fluctuations of stream water

Water level (m)

Fig. 6. E/KHED KN — i R Hh#R
Discharge rating curve of the gauging weir

temperature

HERIE . HimEiiE S & U BRI E O V- 7Z
&9,

Vertical bars indicate the average values of
monthly maximum temperature and monthly
minimum temperature.
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Relationship of daily precipitation among the rain
gauge B, C and the main rain gauge

4. BEHGR

4.1 EFRIKER

10 77 B O B ME A 5 2 H IS DWW T KR, H
B /K, Aok Z2 B U, Table 21" U7, 7
—ZM 1 7 HICil TR B aG A & B 1 HIEBR
LT, SRS & RGBS O . BIIIRIAN T
T — 2R LT WR, BT O RKIRZ bz
HBIDIC, RMAZBHN L TEEOT—2ZFRCAT
SIS URIR LTz (Fig. 7)o HPFEDKIRIE 1 IS RAK
(2.7 °C). 8 Hicim (164 °C) 75>, —77. AWK
KiRIE 2 ADFERTE > L EKL, 0°CE T LT
Wice HismKiid, HFEKiE & FRkC 8 A iR m
TH -7 (19.8°C), Fig. 7 OAFIHEICKZADHETHE
AHFFL QHIZ28 HE L) KR Z2RHIT 2 &
9.8°C &7z,
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42 NIBERREMNEONET — 2 DR
HEgKBRICOWTHER B, C & EWNEFOBFRE R
L, ZVDEBIHBEOD, WEB, CLbEB
K ZEWMBFIEFAEOMEAERT T &R H % (Fig. 8)o
LI T =X h5DXLICDWT RMSE ZEHE LIz L
A, MERI B, CORZNZN22, 1.7(\VIThiE
Al mm d") E/NEDhoTz, T, EE B, CO#
WA (ZRZER< 9 ¥ H)ITDWTHEFIL
Meok@Ez i d 5 &, EREIOME (1439 mm) % 100
ELEGA, WEFTBEBXU CIZZENZEN102.0, 99.4
THH., EMMICHATE 3 HHORKEIZFERE VR
%o 3 DOWEANIFAERKZIO AL K 5 ICiliE S h
T3 b, FAEREAHEICE T 5 KR ZEH
HEREARE L AL, EREFOT— X IEHERE DR
KEERIZIZFEL TS EEZ BN,

43 RBKEHLUHRHE

2000 4E 8 A5 2007 4E9 HE TOHM/KEEL X
U H i i & 7% Table 31C /"9, FEREIKE I 1603.8 ~
23274 mm (#EEZZT ) THO. FiRHEIZ 891.2
~1151.8 mm TH %, RHMNDOFHRHEZFRTE
TWELHB72H, Table3 D TF—X=d Lic, 1 A~
12 HIZDWTRHEIDO A ZERY U THIE & ARk
OFEEZEFFE U Fig. 9 1R Uiz, cnbik, ANIEES
REMIC BT B RKE, RHEO I RFEHZ bz £
FTEEZIONDS, BkElk, £FZPic 11 A~4A
B3R, FATRCERORELZ TS5 TH~ 10 A
20, MHBRIKDWTIE., 2A~6 AldP%<. 7H
DIRgICEEINL, 10 ADVE > &2V, ZHADFEEE
1EES AU, FBKED 1806.6 mm, i HIED
10794 mm TH o ze TNHOfHIZ. ZNZFNIEED
R ER KR CAERHEICHY T2 2 EZ2 5N 5%,
KED Table 4 1, /NIBHEIREMRDOHFKEB KT
HiRtHBEE LDz, T—REBFEICHEDNTERLT
W3,

e
INNBERREMTOBNE SRS ICH 0. KRR
WEHE, BIHHREHEE . BMWR ST B4 BT
WEDOBMREAIC K B NIRA NS -7z, HHERDG 4
Id, WEAITRESFED@ET TR & THBMERI K-> .
INHDOHFRIEHOEELRLET,

51 ISk
BIER 2% « RRECEEN (2003) JKIKIRN D 2 EiRICEH T %
U a2 —fitinE e AR —RERE-XT
DOt — , HHGHE, 114, 717.
Bl ETARR O » RASCIEIN « 15K F5 — B « BEARIERC » BP0 -
HAK 5 AREZRT (2004) 7 FHZHRNS %
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Table 3. /INIIBHECRFEMD H Rk KO HR &
Monthly precipitation and runoff at the OFR

2000 4E 8 J1~ 2003 4E 12 A (August, 2000 - December, 2003) ( B unit: mm)
£ year 2000 2001 2002 2003
Rz & * it Rz & * it Rz it * it Rl * biiaisss
H  month precipitation * runoff precipitation * runoff precipitation * runoff precipitation * runoff
1 A January — — (119.5) 105.6 (216.2) 109.4 (108.3) 81.2
2 H February — — (21.8) 69.9 (16.2) 83.4 (38.5) 70.8
3 H March — — (100.9) 88.7 (120.4) 83.8 (204.1) 93.1
45 April — - 26.7 71.5 66.0 76.9 163.5 91.7
5H May — - 158.9 74.7 120.5 82.4 94.5 75.5
6 H June — — 139.0 77.4 134.0 73.5 72.5 73.5
7H  July — — 108.7 66.8 403.5 130.1 213.0 85.2
8 ' August 168.0 140.1 247.6 78.7 130.5 97.6 226.5 86.3
9 H September 2932 134.0 524.8 1525 191.0 84.3 143.5 79.1
10 H October 121.9 118.9 317.8 152.0 291.5 113.0 104.0 73.7
11 A November 124.5 102.7 79.5 110.6 69.0 82.0 201.5 71.5
12 H December 4.1 91.4 (28.3) 97.4 (56.2) 84.2 (33.9) 79.2
it total X X 1873.5 1151.8 1815.0 1100.6 1603.8 966.8
2004 £ 1 [~ 2007 4 9 ] (January, 2004 - September, 2007) ( B unit: mm)
. year 2004 2005 2006 2007
Rl * i Rl * i Rl * i Rtk * i
H  month precipitation * runoff precipitation * runoff precipitation * runoff precipitation * runoff
1 A January (15.3) 69.1 (124.1) 99.7 (46.0) 75.0 (60.9) 122.7
2 F1  February (37.6) 60.5 (72.0) 71.9 (96.2) 66.6 (53.4) 94.4
3 H March (78.5) 60.2 (103.6) 89.2 (119.5) 73.7 (82.3) 90.1
4 F  April 120.0 64.8 71.5 76.0 102.0 74.1 94.0 81.9
5H May 189.5 68.3 89.0 68.5 130.5 72.0 121.0 81.0
6 H June 143.0 65.3 4175 59.1 280.0 95.1 113.0 75.2
7H  July 200.0 65.5 289.0 84.4 286.0 129.9 294.5 94.4
8 H  August 120.0 62.4 469.0 X (131.5) 97.3 124.5 72.4
9 H  September 157.0 64.3 181.0 114.5 (322.2) X 490.0 X
10 H  October 511.5 123.8 115.5 101.6 471.0 163.6 — -
11 H November 67.5 94.7 52.0 83.2 130.0 120.1 — -
12 4 December (98.1) 923 (19.0) 79.9 (212.5) 139.8 — -
7t total 1738.0 891.2 1633.2 X 2327.4 X X X

* o RHAE o THOBEFE, ThEN. WER A BROTERORIKED SHEE U T fHE,
Italicized values and values in parentheses were, respectively, the precipitations estimated from the data of rain gauge A
and the Hanazono weather station.
X Riflfil,  Missing data.
— RMEMl,  No observations.
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Report of hydrological observations at the Ogawa Forest Reserve (August 2000 to September 2007)

16 9 X LT01 Y244 6811 6'ICI 0vel =14 rovt 0891 ﬂﬁoﬁ
0'¢ 0 X e 00 L'E 00 1€
8'C 0 X I'e 00 959 00 8¢ (Y4 8¢ 00 0¢
8'C 0 X I'e 00 (44 861 8¢ 00 8¢ 00 6C
8'C 0 X (43 00 959 I'r 6°¢ 00 8¢ 00 8¢
8'C 0 X £e 97 v'e 00 I't 00 8¢ 00 LT
8'C 0 X £e 00 959 00 (44 00 6'¢ 00 9T
6C 0 X 43 00 959 00 Sy 00 6'¢ 00 4
6C 0 X 1353 00 L'E g0 Tl 8°¢6 (1874 00 YT
0¢ 0 X 143 00 I't 8cCI L'E 0L (184 00 €T
6'C 0 X 9°¢ 00 9°¢ 00 9°¢ 00 'y g0 [44
0¢ 0 X LS r6c (174 97 9°¢ 00 (474 00 IC
0'¢ I X 9°¢ 60T Sy 79¢ L'e 00 (4% 00 0T
£'e S X 0'¢ 00 e 00 L'e 00 134 00 61
0'¢ 0 X £e 00 e 00 6'¢ I'r Sy 00 81
0'¢ 0 X 9Y L'E€ 9°¢ 00 9Y rrl TS 191 LT
0'¢ 0 X 0'¢ g0 9°¢ 00 (174 8r Sy 00 91
6'C 0 X I'e 14 9°¢ 00 't 'l 8V 00 SI
6'C 0 X 0'¢ g0 S'e 00 1384 g0 1Y g0 4!
6'C 0 X 0'¢ 00 9°¢ 00 6 97 '8 1°¢¢ €l
6'C 0 X I'e 00 L'e 00 6°S 6'1C 9 LT Cl
0'¢ 0 X I'e 00 L't 00 7’8 rrL 1Y 474 11
0¢ 0 X I'e 00 L'E 00 8¢ (Y4 Y (Y 0l
0¢ 0 X I'e 00 8¢ I'r (1874 8t 9y LI 6
6C 0 X 43 00 8¢ 00 8¢ 00 19 LEE 8
6C 0 X €e g0 8¢ 00 134 201 'y 00 L
6C 0 X 1353 00 6'¢ 00 (174 3 (474 00 9
0¢ 0 X £¢ 00 I't 00 0°¢ L€E (34 00 S
0¢ 0 X 959 00 1384 g0 L€ 00 (%4 00 14
0¢ 0 X 6°¢ 97 6°S 8Ll 8¢ 00 (%4 00 €
0¢ 0 X 134 0€c 1474 94T (174 3 vy 00 C
e 0 X L'e 01 0y 6°¢ 8¢ 00 4 00 I
S 4« 98ned S 4+ 98ned sk 4« 98ned ok 4« 98ned . 4 98ned

NECe) OUOZEUBH UIEI UTEW NECe) OUOZEURH UTEI UIEW NECe) OUOZEBUBH UIEI Urew NECe) OUOZEBUBH UIEI UTew NECe) ouozeuey urerurew Aep
[ wo AL x JEERE I1\[/ wo BEE o JEETRNEE [T wx B 5 JEHRITE NG wx B« JEHIIE 1ING o BT JEERCE OH

Jjoun uoneydioard Jjoun uoneydroard Joun uoneydroard Jouns uoneydroard Jouns uoneyndroard

Hipw P B R Hipw ! Hipw N Hipw N

PqUWRR [ 71 IDQUIRAON  H 11 1990100 H 01 pquades H 6 sngny  H 8
(oo yrun 75y ) (000 10qud22( - 1SN3NY) H 71 ~ K 8 =5 000C

MO ay3 3e gouni pue uonendioald Ajreq
EHYHQ T H B H OWaE 241N, v 9198l

|Bulletin of FFPRI, Vol.10, No.4, 2011




‘e1ep SUISSIN  CHJY, X
‘Surssiwr a1om uone)droaid o) USYM SYIUOW ) 10J A[UO UMOYS 1M SAN[BA  ° 678D 1 3 G0 L NC 2 H QMM GEENE] s
'y 98ne3 urer jo uone)doard oY) £q pIRWINSI S19M SIN[BA PAZIONRY  °HIA IO G Y V JEH P OWEE

YLL 0°6E1 LvL 6°8SI S'LL L9C L'88 (18 X 669 ST X 9601 o€l X ﬂuoﬁ
3 9°I€ I'e 9 X 9C 0 X [£3
€T 00 [ LT 9T 143 v'e 0 X 9C 0 X 0¢
¥'C 97 [ 00 ¥'C 00 £e 6T X LT 0 X 6T
€T 00 [ 00 ¥'C 00 LT 0 X 94 0 X 19 0 X 8T
¥'C 0 94 LT €T 00 LT 0 X 94 0 X 0°¢l Ly X LT
T %3 €T 00 €T 00 43 ST X 94 0 X €e L X 9T
T '’ 94 I'r 94 8t 6C 1 X 9C 0 X 8T 6 X ST
T '’ 6'¢ 8LT ¥'C 00 8°C 0 X 8T 9 X 9C 0 X ¥T
T 00 LT (74 €T 00 6C 0 X LT 0 X 9C 0 X €C
IS4 00 1T 00 ¥'C 00 6C 0 X LT 0 X 9C 0 X (44
IS4 <0 1T 00 ¥'C 00 6C 0 X 9T 0 X LT 0 X 1T
9T 6°¢ €T 00 T 00 0'¢ 0 X v'C 0 X LT € X 0T
[y I'c (43 15Y4 9T r's 0'¢ 0 X 94 0 X LT 0 X 61
9T 00 1T 00 [ LT S'e 6 X 94 0 X LT 0 X 81
8'C 00 [ 00 [ 00 8T ¥ X v'C 0 X LT 0 X LT
- £'e L€ 9T [ ¥'C 00 LT 0 X v'C 0 X LT 0 X 91
m oS 0°€S [ 00 9T L€ 8T 1 X v'C 0 X LT 0 X SI
= (174 £0s 1T 00 4 00 9C 0 X v'C 0 X 6C 0 X 4!
o (4 9’7 1'C 00 9T 00 9C € X v'C 0 X I'e 0 X €l
as] €T 00 [ 00 LT 14 4 0 X v'C 0 X 133 0 X 1!
< €T 0 ¥'C 98 L't 00 9C 0 X v'C 0 X 9°¢ 0 X 11
T 8t [ 00 LT 00 9T 0 X v'C 0 X LS 0T X 01
€T 00 ST 149 LT 00 9T 0 X v'C 0 X 14 S X 6
€T <0 9C [ 8°C 00 LT 0 X 94 1 X 0°¢ 9¢ X 8
¥'C '’ €T 00 8°C 00 8°C 0 X 9C 91 X LT € X L
IS4 149 €T 00 8°C 00 8°C 0 X 94 0 X LT 0 X 9
€T 00 [ 00 8°C 00 8°C 1 X v'C 0 X 8T 0 X S
€T 00 [ 00 8°C I'c L'e 0T X v'C 0 X 6C 0 X 4
€T 00 €T L€ 0'¢ <0 94 0 X v'C 0 X 6C 0 X €
¥'C 00 €T <0 0¢ 00 9T 9 X 94 0 X 6C 0 X 4
9C Ic ¥'C 00 0'¢ 00 LT ST X LT (4 X 6C 0 X I
. 4+ 98ne3d S 4+ 98ned s 4+ 98ned s 4+ 98ned ok 4 98ned . 4 98nes
NECe) OUOZEUBRH UIEI UTEW MI0 OUOZEUBH UIEI UTEW NECe) OUOZEURH UTEI UTEW NECe) OUOZEBUBH UIEI Ureu NECe) OUOZEUBH UIEI Urew NECe) ouozeuey urerurew Aep
1IN o B« JEENCE I1\[/ o BA) « JEENCE I/ s A JEERE [T s BEAE w JEEFRNTE 1ING wx B« JEERITE NG o BT« JEERCE OH
Jjoun uoneydioard Jjouna uoneydioard Jjoun uoneydroard Jjoun uoneydroard Jouns uoneydroaid Jouns uoneyndroard
g B Hipu D HpW P Hipw g Hipw g g N
aunf {9 TR dy |y PIEN [ € Arenigog [ T Aenuer [ [

(wwrpun 75 )

(100¢ “duny - Arenuef) K 9 ~H [ = 100T

304

(panunuo)) YJO 2y 1e jgouns pue uonendoard Ajreq
(RCC) BHWHO P BN H QWIS EHILIN v IqeL

RIS 5510 % 4 22011 ]

Wit

iy
o 1

i

RRPAR



305

Report of hydrological observations at the Ogawa Forest Reserve (August 2000 to September 2007)

‘Sursstw a1om uonerdioard oy uoym sy o) J0J A[UO UMOYS 9I9M SINJBA
vy o8neg urer yo uonendioaid oY) Aq pojeWINSI 2IOM SIN[BA PIZIOI[LI]

‘eyep SUISSTA
°LMIN R EGLOILNC2H QM GENE
WO 9 GV AZHBRER O «

CHH G X

¥'L6 [43 X 9011 S6L 0°CsIT 8LIE §'TSI 8+ris L'8L 9°/LrC 899 2801 ﬂﬁoﬁ
6'C 0 X L€ 00 94 6°¢ 0cC 'l 1€
6'C 0 X £'e S0 L€ 00 9°¢ 143 €T 00 0T 00 0¢
6'C 0 X 43 00 6'¢ 97 959 00 €T 00 0T 00 6C
0¢ 0 X 43 00 I't 'l (U84 'l €T g0 0T 00 8¢
e 0 X (43 00 8¢ 00 L'E 00 T 00 0T 00 LT
e 0 X £e 00 8¢ 00 8¢ 00 9C 00 0T 00 9T
e 0 X e 00 6'¢ 00 8¢ 00 8T 00 61 00 4
e 0 X £€¢ 00 (184 00 6'¢ 00 I'e 00 0T 00 ¥C
e 0 X e 00 144 0L (174 00 8¢ <o 0T 00 €T
e 0 X v'e 00 (44 (24 (44 97 (44! 8LI I'c 00 [44
e 11 X e 00 1874 00 9 6€l 6C 8y [ 00 1C
0'¢ 0 X e 00 'y 00 't %3 L1 00 94 §0 0T
0'¢ 0 X e 00 (44 00 6°¢ 00 L1 00 6C (Y14 61
e 0 X v'e 00 Sy %3 134 00 61 6°¢ LT 6°¢ 81
e 0 X S'e 00 8y [ 6 00 L1 00 9°¢ 0°€s L1
e 0 X 9°¢ 00 9Y 00 09 97 8’1 00 0T 00 91
43 0 X L'e 00 8V 00 V'L 1423 8’1 00 0C 00 SI
43 0 X L't 01 (Y 00 'S g0 0C 3 |4 6°€l 4!
e 6 X 8¢ 00 Y g0 6°S 00 6’1 00 0C 79 €l
I'e 0 X 6'¢ Sy L9 00 €8 00 0cC 14 6'1 00 !
e 0 X L't 00 L'yl [is §'sT £961 0c I'c 6'1 00 11
I'e 0 X (44 08 Ivl rrLI 601 L7201 61 00 61 00 0l
(43 0 X (U84 S0l 9°¢ 00 9 6L 61 00 61 00 6
(43 0 X 6'¢ 00 6'¢ 8Ir LT 191 61 00 0T 00 8
€€ 0 X (U84 00 959 00 €T 00 61 g0 0T 00 L
9°¢ 6 X 4 S 74 9°¢ 00 v'C 00 61 00 [ re 9
(43 0 X (14 S'e (U84 8Ir €T 00 61 00 1'c 00 S
€€ € X 9Y S0l 959 00 9°¢ 9°c¢ 61 00 [ 00 14
(43 0 X 184 §91 9°¢ 00 9C I'v 61 <o [ 00 €
(43 0 X L'E 00 (U4 8t €T 00 61 00 [ 00 C
(43 0 X L'¢ 00 4 8FE (4 00 61 00 €T 00 I
S 4« 98ned S 4+ 98ned o 4+ 98ned sk 4« 98ned ok 4 98nes . 4 98ned
MI0 OUOZBUR] UIEI UIRW NECe) OUOZEURH UTEI UTEWI NECe) OUOZEBUBH UIEI Urew NECe) OUOZEUBH UIEI Urewr NECe) OUOZEUBH UIE UTeW MI0 ouozeuey urerurew Aep
1ING o BEA) « JEENCE [ s A x JEERE I1\[/ oo BEAY w JEEERNEE 1ING wx B« JEHRITE 118G wx B« JEEIE 1ING w B« JEHNE H
Jjouna uoneydioard Jjoun uoneydioord Jjoun uoneydroard Jouns uoneydroard Jouns uoneyndroaid Jouns uonendroard
g N B P i R Hipw g Hipw N g N
1PqQuRRJ  [H 71 IOqUIDAON [ 11 1090100 [ 01 oquaydes [ 6 sngny [ 8 Anr [ L

(@ mn 77k )

(100T 19quuidda( - AInf) H ¢TI ~H L 5 100T

(panunuo)) YAO 2y 1e jgounr pue uonendoard Ajreq
(RCC) BHYH QP BN H QY a4 i 1

¥ 91qBL

|Bulletin of FFPRI, Vol.10, No.4, 2011




“ejep SUISSTIN - °HJHY, X
‘Suissiwr a1om uone)droard o) uSYM SYIUOW ) 10J A[UO UMOYS 310M SANBA  ° 678D 1 3 G0 L NC 2 H OIMN LI s
'y 98ne3 urer jo uonedioard oY) £q pRWNSI A19M SIN[RA PAZIOIRY  °HI IO G Y V JEHHPIEMOWEE «

SeEL 0vel T8 §0ClI 69L 099 8°¢8 I€1 X ¥'€8 61 X 601 1494 X ﬂ“o“
€T 00 0¢ [ X S'e 0 X [£3
€T S0 T 00 94 94 9v LE X 6°¢ 0 X 0¢€
€T 00 ¥'C 00 €T 00 £€e [43 X (34 0 X 6T
¥'C Sl ¥'C 00 €T 00 6'C 0 X LT 1 X 0°¢ 0 X 8¢C
ST 0S 94 09 €T 00 LY [43 X LT 0 X [a4! 01 X LT
9C SL ¥'C 00 T S0 9C S X LT 0 X 6C S X 9T
94 06 ¥'C 00 T 00 v'C 0 X LT 0 X 0¢ 0 X ST
[ 00 94 S0 94 00 94 0 X LT 0 X (43 0 X ¥T
[ S0 9T 00 94 00 8T 6 X LT 0 X 143 0 X €C
[ S0 9C 00 8T 0T 94 1 X 8T 0 X 134 0 X (44
¥'C S'e LT S0 0¢ 0°¢€T v'C 0 X 8T 0 X '8 148! X 1T
¥'C 4 6C S'e T 00 v'C 0 X 8T 0 X ST 0 X 0T
9T (] 0'¢ S'L v'C 00 v'C 0 X 8T 0 X 94 0 X 61
8¢ 08y 8¢ 09T v'C 00 v'C € X 6C 0 X 9C 0 X 81
1T 00 T'e §'0c 9T S'e 94 0 X 0¢ 0 X LT 0 X LT
- [ 00 4 00 94 00 v'C 0 X 6C 0 X 0¢ 6 X 91
s [ (] 4 00 9C 00 9C S X 6C 0 X LT 0 X ST
M [ 00 9T 00 9C 00 v'C 0 X 6C 0 X LT 0 X 4!
o 7T S0 9T 00 LT 99 T 0 X 0¢ 0 X 8T 0 X €l
as) [ 09 L't 00 8T 001 v'C 0 X 0¢ 0 X 8T 0 X 4!
< €T 0'¢ g'e 00T 4 00 v'C 0 X 0¢ 0 X 8T 0 X 11
[ 00 94 9 9T S0 94 0 X 0¢ 0 X 8T 0 X o1
[ 00 94 00 6C 991 94 0 X I'e 0 X 8T 0 X 6
€T 00 0'¢ 0S 9T 00 94 0 X (43 0 X 0¢ 14 X 8
€T 00 e S 74 9T 94 94 0 X (43 0 X 8T 0 X L
€T 00 ¥'C 00 ¥'C 00 LT S X 9°¢ 1T X 8T 0 X 9
94 00 94 00 94 00 9°C 1 X (43 C X 8T 0 X S
LT 001 94 00 9T S0 9°C 0 X €e 0 X 6C 0 X ¥
¥'C 00 94 00 LT 00 9C 0 X 133 S X 8T 0 X €
9C 1] ¥'C 00 LT 00 9T 0 X (43 0 X 6C 0 X 4
6'¢ Sve 9C 01l 8T 00 LT 0 X 133 0 X 6C 0 X I
S 4« 98ned o 4+ 98ned o 4+ 98ned . 4 98ned . 4« 98nes . 4 98nes
MI0 OUOZEBUR] ULl UIRW NECe) OUOZEURH UTEI UTEWI NECe) OUOZEBUBH UIEI Urew NECe) OUOZEBUBH UIEI Urewr NECe) OUOZEUBH UIEI UTeW MI0 ouozeuey urerurew Aep
1ING o BAY « JEENCE [ wo AL x JEERE [1[ oo BEAE w JEETRNEE I1[ wx B 5 JEEHRITE 1ING wx B« JEHNIE NG w Y« JEHNE H
Jjoun uoneydioard Jjoun uoneydioard Jjoun uoneydroard Joun uoneydroard Jouns uoneyndroaid Jouns uoneyndioard
g N B N i g Hipw g Hipw N g N
SR AeN [ S dy | ¥ PIEN [ € Aeniqo [ T Aenuef [ [

(w rn 77k )

(200¢ “duny - Arenuef) H 9 ~[H [ = 200T

306

(panunuo)) YJO 2y 1e jgouns pue uonendoard Ajreq
(RCC) BB P EENEHIH OWEHIZHHIN v o198l

RIS 5510 % 4 22011 ]

Wt

Gy
o =1

i

RRPAR



307

Report of hydrological observations at the Ogawa Forest Reserve (August 2000 to September 2007)

‘Sursstwr a1om uoneidioard oy uoym SYIUOW o) J0J A[UO UMOYS 9I9M SINJBA
v o8neg urer yo uonendioaid o) Aq pjeWINSI 2IOM SIN[BA PIZIOI[LI]

‘eyep SUISST
°LMIN R EGLOILNC2H QI GENE
WO 9 GV AZERRER O «

CEHHEG X

(47 9 X 0C8 069 0°¢ll §'16C €18 0161 9°L6 So¢l roet S eor ﬂ_ﬁoﬁ
IS4 0 X 8'C 00 LT 00 I'¢ §C 1€
ST 0 X LT 00 6'C 00 LT 94 8T 00 I'¢ 00 0¢
IS4 0 X LT 00 6'C 00 8°C 00 8T 00 e 00 6C
[9y4 0 X LT 00 0'¢ 00 6'¢ 0°6¢ 8T 00 e 00 8¢
9C 0 X LT 00 I'e 00 ¥'C 00 6C N0} [ 00 LT
IS4 0 X e 0'¢ 1353 08 94 00 |3 4 (%3 00 9T
9C I X 194 0°LS I'e 00 9°C 00 I'e 00 S 0'¢ 4
9T 0 X 9T S0 £e Sl 9°C 00 959 ol e 00 ¥C
9T 0 X ¥'C 00 143 00 8°C (174 |3 '8 S'e 00 €C
LT 0 X ¥'C 00 6'¢ S0 LT S8 0¢ 00 9°¢ 00 [44
8'C L X ¥'C 00 8¢ 009 94 00 |3 00 L'e Sl 1C
LT 0 X 94 00 Ve 0°ST 94 00 (43 00 6'¢ 00 0T
LT 0 X 4 00 8T 0'¢ 9T 00 't 0°6C (14 00 61
8'C 0 X LT 00 8T 00 8T S0 I'e 94 1384 00 81
43 4 X 9T 00 8T 00 8¢ 09T |3 00 6 00 LT
LT 0 X 9T 00 8¢ 011 LT 'L ¥'e 0¢ 9'8 09¢ 91
LT 0 X 9T 00 8°C 0Cl I'e (1h7! LS S'LS 8¢ g'es ST
9C 0 X LT 00 8T 00 6C 08 8T 00 8¢ 01 14!
LT 0 X 8T 00 8T 00 8T 0°Cl 6C S'1 (1874 94 €l
LT 0 X L't 00 8T 00 6C 0°SI 6C 00 LYy 00 Cl
LT 0 X LT 00 8T 00 94 00 6C 00 zol 0601 11
8'C 0 X 9C 01l 0'¢ 00 94 00 0¢ 00 L'L 0'sol 0l
6C 4! X 8'C 9 9°¢ S8 9°C S0 0¢ 00 (474 09§ 6
8'C 0 X LT 00 959 Sy 8°C 01 0¢ 00 I'c 00 8
8'C L1 X LT 00 134 0°6€ 1353 09 0¢ 00 1'c 00 L
8'C 0 X LT 00 1353 00 (44 S99t 0¢ 00 [ 00 9
6'C 0 X LT 00 959 00 94 00 0¢ 00 [ 00 S
e 61 X LT S0 L'¢ 00 ST 00 |3 0C €T 00 14
9T 0 X 8°C 00 1874 00 94 00 |3 00 ¥'C 0'¢ €
LT 0 X LT 00 €9 S0 9T 00 133 0'll §C 583 C
LT 0 X 6C Sl 901 0°8C1 LT 00 |3 00 9C 0'S I
ok 4« 98nesd S 4+ 98ned S 4+ 98ned sk 4« 98ned ok 4« 98nes . 4 98ned

M0 OUOZBUR] UIEI UIRW NECe) OUOZEUBH UTEI UTEW NECe) OUOZEBUB UIEI UTew NECe) OUOZEBUBH UIEI Urew NECe) OUOZEUBH UIEI UTeW NECe) ouozeuey urerurew Aep
1ING e B w JEERIE [1[\[4 s [BA) s JEETRNE [1[\[/ o B s HENTE [1[\[/ e Y w JEERIE [1[\[/ e EY w JEERIE [1[\[/ s B s JEENE H

Jjouna uoneydioard Jjoun uoneydioard Jjoun uoneydroard Joun uoneydroard Jouns uoneydroard Jouns uonendroard

g B Hipw N B R Hipw R Hipw N Hipw N

1PqQURRJ  [H 71 IOqUIDAON [ T1 1090100 [ 01 oquoydes [ 6 sngny [ 8 Anr [ L

(@ rn 77k )

(2T00T 10quiddd( - AInf) H TI ~H L =y T00T

(panunuo)) YJO 2y 1e jgounr pue uonendoard Ajreq
(RCC) BHYHO P BN H O 4 1

¥ 91qBL

|Bulletin of FFPRI, Vol.10, No.4, 2011




“ejep SUISSIN - °HYJHY; X
‘Sursstw 910 uone)dioaid oy USYM SYIUOW Y} 10J A[UO UMOYS QIOM SAN[BA  ° 678D 1 3 G P (0 1. NC 2 H QMM LENE s
'y 98ne3 urer jo uoneydoard oY) £q peWINSS S19M SIN[BA PIZIONRY  °HV I G Y V JEHHPIEMOWEE

RIS 5510 % 4 22011 ]

Wt

Gy
o =1

i

RRPAR

SEL STL SSL Sv6 L'16 SE91 1°¢6 1T¢ X 8°0L 94 X 18 8T X ﬂuoﬁ
I'e 00¢ v'C 0 X 9C 0 X £3
9C 06 [ 00 LT 0'¢ v'C 0 X LT 0 X 0¢€
¥'C 00 €T 00 9T 00 ¥'C 0 X 6C I X 6T
8'C 06 €T 00 LT 00 94 0 X €T 0 X L'E I X 8T
IS4 0l 94 00 8°C 0¢C 94 0 X ¥'C 0 X 4% 99 X LT
9C (Y [ 00 0'¢ S6 94 0 X 94 0 X T 0 X 9T
0¢ S6l1 [ 00 6C (U84 LT L X 94 0 X 4 0 X ST
[N (14 [ 00 8°C S0 94 0 X 9C 6 X 94 1 X ¥T
€T 00 [ 00 8°C 00 94 0 X 94 0 X 6C [44 X €C
¥'C 00 €T 00 LT 00 94 0 X 94 0 X €T 0 X (44
¥'C 00 9T 06 6C Sl 94 0 X 94 0 X T 14 X 1T
[y 00 6'C §1T 6C 0T 94 0 X ST 9 X 14 0 X 0T
¥'C 00 €T (] 6C 00 9T 0 X 14 0 X T € X 61
¥'C 00 [ 00 0'¢ 00 LT 0 X ST 1 X T 0 X 81
[y ST T 00 0'¢ 00 6C 01 X ST 0 X 4 0 X L1
- [y e LT 09 0'¢ 00 9C ¥ X 9C 9 X T 0 X 91
m [y S0 0'¢ S'LT 0'¢ 0¢C 9C 0 X ST 0 X 4 0 X SI
= LT 011 ¥'C 00 0'¢ 1] LT 0 X 94 0 X ST 0 X 4!
o T S0 ¥'C 00 (43 00 8T 0 X 94 0 X ST 0 X €l
as) €T S0 9T S9 9°¢ S'LT 6C 0 X 9C 0 X 4 0 X 1!
< €T 00 ¥'C 00 I'e 00 0'¢ 0 X 8T L X 94 0 X 11
€T 00 €T 00 (43 00 (43 0 X 9C 0 X T 0 X 01
€T 00 €T 00 I't 00 959 0 X |3 €1 X T 0 X 6
€T 00 ¥'C S'e 8V Sy 9v 0 X 94 1 X T 0 X 8
€T 00 ¥'C 00 0'¢ 00 8L SIT X T 0 X T 0 X L
€T 00 ¥'C 00 8¢ A4 9°C C X T 0 X 14 0 X 9
€T 94 ¥'C 00 8¢ §0¢ 9°C 0 X 14 0 X 94 0 X S
€T S0 94 00 ¥'C 00 LT 0 X 94 0 X 9°¢ S1 X ¥
€T 00 94 00 LT 0'¢ 0¢ 1 X 94 0 X LT 91 X €
¥'C 00 94 00 6C S6l1 LY 91 X 9C 0 X 14 0 X 4
L't 94 94 00 ¥'C 00 L'E 99 X 9C 0 X 94 0 X I
. 4+ 98nesd o 4+ 98ned s 4+ 98ned sk 4« 98ned . 4« 98nes . 4 98nes
N OUOZBUR] UIEI UIRW NECe) OUOZEUBH UTEI UTEW NECe) OUOZEBUBY UIEI Urew NECe) OUOZEBUBH UIEI Urew NECe) OUOZEUBH UIEI UTeW NECe) ouozeuel urerurew Aep
1ING o B« JEENCE [« s BAF x JEERE I/ oo BEAY w JEETRNEE [T wx B 5 JEHRIE 1ING wx B« JEERITE NG o BT« JEERCE OH
Jjouna uoneydioard Jjoun uoneydioord Jjoun uoneydroard Joun uoneydroard Jouns uoneydroard Jouns uoneydroard
g N Hipw N B R Hipw R Hipw g g N
aunf {9 AeN [ S dy |y PIRN [ € Areniqoq | T Aenuer [ [
(L yrun 79 gy ) (€00¢ “oun - Arenuer) H 9 ~H [ 5 £00T

308

(panunuo)) YJO 2y 1e jgounr pue uonendoard Ajreq
(RCC) EHYH QP B H OWERE 248 IN b 2198L



309

Report of hydrological observations at the Ogawa Forest Reserve (August 2000 to September 2007)
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To the person concerned
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