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1970 FFACLIRE , 36812007 2 ) A OWFRHE O )72 THALGIX THA T 2/ O A
EHEND K240, KO FMAL PRI, SO RRO2 L E EDOMRIZDNT
EEIEAMNMELTHDNALI A7 (F2& Z1F Askins et al. 1990, Terborgh 1992,
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SO QIR OZ 2 M Eh, SHTHETabh TS CFEF 1996a, b, [k 1996,
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RN & 7 51 V73 Betula ermani 75 EDEEILERMDRIET 35 2% 5 &> BHEMNTH
3. MERICIZSHEMOYRAED , —8Y T 8 Salix spp. PHEWMDEAMKAEE NS,
HEETE 5721988 %E4 5 1997 D H W EIT K E KBRBIOE(LIZA S o, WHEIZ,
19884E5 F24H, 6 A7 HIZAJH7/E, 199745 A208, 5 A27H, 6 A3 HIZAdlS
B, 1kmX50mOPHATT A VY R%fThko7. I—-ARBMELEFLCT, HELITE
S 7B, AT 40650325 8ETH B, Kikid, 199745 H 20 H B D D B/NI§2E -
22ENINNTH 5 7=,

2. B

ML, B S REIIW A3 ERMAERBNTIT A -2, ZOMIL, EARICYy Vo
E 3 A homolepis 3 AV HOEYER & I XF T Quercus mongolica var. grosseserrata D5 HE
JRERIN D 22 LEBBNACICRE L BRMTH S, /-, HEARICHZ T Acer
spp. IEAKRIZIE7 X~ > v 234 Rhododendron degronianum R+ T2 I YISV R
wadanum, ¥ 7HY Sasa kurilensis L HWADBERHEE S SRIZ -7 B, JIE 7~
15m T, SNEET LA oiih, INRELMA 1 id 5. 197452 5 1995 0D JHE,
BEATEHENR D O—BOMALSEHNZ, FLOREORIZ Ar -, WL, 197445
H29~30H, 197645 A 21 ~23 HizA&H 13, 199346 A 1 H, 199545 A23H, 5
A30BizAdt12[, 1.3km X 50m O T & -7, FHEIIFH 4 F3075 25 8 13045
I2EhEL 7z, R, 19764E 5 A 23 BO/PMESHZRD & 5 W iEEEh 7 5 7=,

3. BHEOEAHK

AT, HREA S BRI 5 ARUFZERRI 1 km X 50m O T & -7, Dbl
i, IRy BIOWERIZAIE L, NIDE 10 ~ 20m OB A TRES, S I XF 7 HAOHT
WThd. BEIL, 1.2~ 15mDE X 7=k ¥F 2 €Y 7 Spiraea salicifolia DRETE Ik
89 8 m DX I Malus sieboldii WIRAET B84, 41 X3 YY) ¥ Salix integra o0 I/
54 XHh 5 Lonicera caerulea var. emphyllocalyx s & FTRNHN FIXS T, ¥ FHU N
Betula platyphylla var. japonica %° 51 7 <Y Larix leptolepis, 3 X'F 7 DEGARNRE L 2 Kl 10m
WMHBOX I ZAXEI S L BEHFTH S, 198242 5 1996 SED M, —EBOEA HaR R
THENR, REOELWELI A, -7,

WAL, 198245 A 13H, 5A27H, 6 A10H, 6 A15H, 6 A22HiCAd 5ME),
19964E5 H14H, 6 A4 H, 6 A18HIZASEITA vy 4 2% iTh-7. WEETE
S BN, FRT6 KL S TR0 THh 5. Kirid, 19961 6 H 18 H AVNT§/Z - - LUsHE
B0 5BV,

4. {BIF

BT, KiEH 5 ZAMEMII 2 B EHE 120 SRV OEF T L - 7. Z ORI,
BEEHY 1400 m O LtE DRI TH 5. 1BKHZ Y L2 7 EE Oxycoccus quadripetalus
R 8 24" Eriophorum vaginatum 5 £ DFEXOEWER» S50, h =YV T H VI,
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L ¥ 5" ¥ Rhododendron japonicum DUSAMLET S, KL ZARANEIZIZ, XID
BEARDREIET BHRHF Y FOWBECHEH 10 mD X IDEAKMSALNS. ZABA
TR, X IDEARMO—EHBRE X h/h, 19884 6 1997 FEDHIMICE L LB %
ftidhehr oz, 22220, @HEOBELPERLIZONTR, < bhrdbir ot

A, EhEA S EROEND 1 km X 50m O T 198845 17 H, 5H31H, 6H
21 HiZA3 7E, 199745 H20H, 5H27H, 6 H3HIZAIt6MI 4 v o4 2474
ok, WM, WThEBRD XD HOFRISHEA S TIOH W EIZEIEL 7.

5. BT

BoNZERDI B, 7YX Apus pacificus, 7>V & 77V 75 A Hirundapus caudacutus,
4 7Y 73 X Delichon urbica i3MAM THME S, HEEMR T TH-LTENSE, Y
2" X Turdus naumanni &~ ¥ 7 Carduelis spinus (3% B THBI L6, BHM LRI L -,

WG TRIIZE 51072 1980 FRELBTOERHT, 1990 FERIIT & - 2= HA L ik 5 7=
&, HEIE, WANSBALIRKFEICEDOEBUIMLTHEI L., LaMoT, $TIIR
RKLEBIEEREZBERP, WROBKRELTEBWEVEARDEZ L2550 Ublib
2 THL.

1970 4E4R, 1980 -ARDAEH % 1990 FRDGRE WK T BI2H o T, HE 1B L DK
FiD AR D%t % Mann-Whitney D UREZE & 5T, fER¥E 5% (WilRE) THRiEL
7z, FRTBIZH72>T, ARENS S FJAITIIRMIE+, BP3—C&bL, ARExs
EVBAICEns. e L,
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(18 ~35%1), 1997 SFDEHWITIZ AT 1980, FrEA% 30.6 1 (20 ~38%]) %2iE&L
7=, 1988IETIX L H T MNFIBAM, KWTH AL XL F o4 4 4F N FREFNE 46
P, 2BV L7 A RF4IPL B LRSIz, 197TETEY A€ 2 FAFH 53T
B, ROTAKV LY 4 (FHS0F), 24 28% CEHS0H), ¥ 5 (Fhy
43F) MNELIEH I,

1997 FTRF/NS ) EF LR VA BRBENL o, yaY, N{875, xVw, ¥
VauhIafitittiEhi, LaL, 2EFLABZIOELHHAOWR TR SR,
2uPii5 AQTHDALBREhIZHE LR, 7. Ldo TlETRRIC A 221t
REahrolk, MVELF, TVLY 4, HF75B< 19MTRIED S W CHEEK-H
RBEBMIAN o7z, TSAVI4ELYESFIZ1997EDIFES A 1988FE L DHXIZE L,
EH 7121997 FEDIES BERISDar o7, BOIZKBAFTR, Va0 435E, L
JESFLH BB TH 7.
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£ 1. BRWMRAHEELOSHEEB I 51T 5 19884F & 19974E DEEHUNA D £ > H ZFHR
Table 1. The census results of birds in the breeding seasons of 1988 and 1997 in an evergreen
coniferous forest at Lake Karikomi in Nikko.

1988 (7) 1997(8) £33
No. fli Species range mean range mean changes
1 N4 Accipiter nisus 0~1 0.1 ns
2 vYy KNy Cuculus saturatus 0~1 03 ns
3 FFMFR Cuculus poliocephalus 0~1 0.1 n.s
4 FFAThY 7 Dendrocopos leucotos 0~2 0.3 0~1 0.3 n.s
5 ay3g Dendrocopos kizuki 0~1 0.3 0~1 0.1 ns
6 ¥txL A Motacilla cinerea 0~1 0.1 ns
7 IVHHA Troglodytes troglodytes 1~3 2.1 1~4 25 n.s
8 A=k Erithacus akahige 0~2 1.0 0~2 0.6 ns
9 MYESTHX Tarsiger cyanurus 0~2 0.9 1~3 1.9 +
10 v3v0o Turdus sibiricus 0~1t 0.3 0~1 0.1 ns
11 AXV ALY Z A Phylloscopus borealis 3~6 4.1 2~17 5.0 n.s
12 /a4 Phylloscopus tenellipes 0~5 1.1 2~35 3.0 +
13 ¥74%%% Regulus regulus 1~8 46 3~7 5.0 n.s
14 A X Muscicapa sibirica 2~7 4.6 2~8 5.3 n.s
15 axs Parus montanus 0~2 0.4 0~2 L1 n.s
16 477 Parus ater 6~11 84 2~6 4.3 -
17 a7 h3 Parus major 0~1 0.1 n.s
18 F/¥2Y Certhia familiaris 0~1 0.6 ns
19 xvuo Zosterops japonica 0~1 0.1 ns
20 zu¥ Emberiza variabilis 0~1 0.5 ns
21 AT A Garrulus glandarius 0~1 0.1 0~2 0.3 n.s
22 N T FIHTF A Corvus macrorhynchos 0~2 0.4 n.s
Total 18~35 29.6 20~38  30.6
BEEE, 1kmX50mbleh OKRTEDL TS, () AOBFIEERRLRY.

+ L AGBEORMERDT. - HGEBOBIELDT. as  fTERA RV L ERDT.

Number of individuals observed in 1km x 50m. Figures in parentheses indicate number of censuses.

+ represents increasing in the number of individuals. - represents decreasing in the number of individuals.

n.s. represents no significant changes in the number of individuals by Mann-Whitney U test (P > 0.05, two-tailed).

2. BN IR R

ZOHUETIE, F2IIRT LT, 19744 L 1976 SED RIS AEE 28§, TIoME AR
30.6 %1 (25~ 44F1), 1993 4 & 1995 D BRI 212 AF 29 MV I9EAE 32.00] (24 ~44
F) ZEGFLA. 1974GFEL 1976 T3 /5 (F199.8M)), ¥ 4% (F23M), »v
H3Z2 CE¥W19ED), Tvavs4 (CE19F) OEE#AEL, TV AL 4 ORI
VEBE U7, 19934 L 1995 FETldb 777 (F199.1H), IvH+4 (FH31H), v
2% (CEYSO0R), 7H15 (EH200), ¥4 24F%F (FH2.07) OMHEEEHLEH,» -
. BBENEFDSIS, vHE, AVHITA, IVHHFAL, TVLVIA, LVEL LY
24, ¥4 85%0 6 Mizh< 28 i TIZMTMTLED V72 TIABICA IS LW B »
Sf. CHE, IVHFA, 74 2 FOMEBUL, 1970 R KD 1990 ERDIE S iy
BicEhot, —F, BTHIR, TSLV T4, V&4 LYo 4 OMEEIL 1990 441
BAERICHD UL, 2V a0 04308 EhT, /407 4131995 FI2HAE
WA T1PSEBR IR E L, 572, BOICKBIA[TE, VL o4V T4 4
SHOLREL, RHE, AVHTR, IVHFAL, FU/ALXFIPBTHS.
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%2, BRI T O SHE RIS BT 51970440 & 1990AC D HERW D+ > ARGHR
Table 2. The census results of birds in the breeding seasons of the 1970s and the 1990s in a mixed
forest of evergreen coniferous and deciduous broad-leaved trees at Yutaki Fall in Nikko.

1974 - 1976 (13) 1993 - 1995 (12) E(4

No. Hf species range mean  range mean changes
1 wHE Anas platyrlynchos 0~2 0.3 0~5 1.8 +
2 MY Milvus migrans 0~1 0.1 ns.
3 FINE Streptopelia orientalis 0~1 0.1 0~1 0.1 n.s.
4 77 Picus awokera 0~1 0.1 ns.
5 THYI Dendrocopos major 0~1 0.2 0~2 0.5 n.s.
6 FATAYT Dendrocopos leucotos 0~1 0.1 n.s.
7 a7z Dendrocopos kizuki 0~1 0.3 0~3 0.6 ns.
8 FtFLA Motacilla cinerea 0~2 0.2 0~1 0.3 n.s.
9 ¥rX4 Anthus hodgsoni 0~1 0.2 n.s.

10 %> aw 24 Pericrocotus divaricatus ~ 0~2 0.2 n.s.
I ATHTR Cinclus pallasii 0~5 1.9 0~2 03 -

12 3IVHHS Troglodytes troglodytes ~ 0~3 1.2 2~4 3.1 +

13 ar) Erithacus cyane 0~2 11 1~2 1.6 ns.
14 THNT Turdus chrysolaus 0~4 1.5 0~5 20 n.s.
15 974 2R Cettia diphone 0~3 1.5 1~3 1.6 ns.
16 AKXV A7 4 Phylloscopus borealis 0~4 0.5 0~2 0.3 n.s.
17 L7 4 Phylloscopus tencllipes 0~4 1.9 -

18 ¥ 1LY 14 Phylloscopus coronatus 0~2 09 -

19 ¥74%5% Regulus regulus 1~4 20 +

20 ¥ESF Ficedula narcissina 0~5 23 1~5 3.0 n.s.
21 HRAESY ¥ Muscicapa sibirica 0~2 0.3 n.s.
2 arEyF Muscicapa latirostris 0~2 0.6 0~2 0.2 n.s.
23 A Acgithalos caudatus 0~2 0.5 0~2 04 n.s.
24 aHT7 Parus montanus 0~1 0.1 0~1 0.1 ns.
25 BN Parus ater 6~17 9.8 6~13 9.1 ns.
26 YTHT Parus varius 0~1 0.1 n.s.
21 YVavhIg Parus major 0~8 3 0~4 1.8 n.s.
28 IVarh7 Sitta europaca 0~3 0.7 0~4 08 ns.
29 FATno Emberiza cioides 0~2 0.7 0~2 0.7 n.s.
30 THAY Emberiza spodocephala 0~1 0.1 0~2 03 ns.
3 AAN Eophona personata 0~1 0.1 ns.
32 =24 AXA Passer rutilans 0~1 04 0~2 0.2 ns.
3B ATA Garrulus glandarius 0~1 0.3 0~3 0.6 ns.
34 NYTMHFRX Corvus macrorhynchos 0~1 0.1 0~1 0.3 n.s.

Total 25~44  30.6 24~44 32

PR3 kmXS0mb 72 ) DHTRDOL TS, 13HOFBILL] £ B8,
Number of individuals observed in 1.3 km x 50 m. See Table 1 for other explanations.

3. S H R AC B

ZOMUETIE, 1982 FFIZIZAGH 30K, FXEABS52.6 F) (41 ~77200), 1996 FEiZiZAdl
23R, FEMEAK42.23 (41 ~5230)) %GR L A (K 3). 1982ETET7AY (F159.0
B, =29F4 22 (F1988M), 42 FY (EH48N), 24 s+ (FH46%),
vHE (F938N) DAL, 2. IH A2 F DAL LS 3L TIIthDYi %
Bl L7z, 1996 TETAY (FH88H), =avF4 XX 2 (F964%), 42 F) (F
¥46F), Y avh7 (FH26F) OMEEENEH, -7z, ZOHE, T4 AEL2FE 208
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£3. WV OIARIKIZI1T 5 19824 & 19964 DEFM D & & A 454
Table 3. The census results of birds in the breeding seasons of 1982 and 1996 in the shrubs along
the Yukawa River at Senjo-plain in Nikko.

1982(5) 1996(5) 24t
No. il Species range mean  range mean changes
1 <HE Anas platyrhynchos 1~11 38 0~2 0.8 ns.
2 FE Milvus migrans 0~1 0.2 n.s.
3 k44 Porzana fusca 0~1 0.2 ns.
4 FFIOF Gallinago hardwickii 0~2 0.4 ns.
5 ¥UNE Streptopelia orientalis 0~1 0.2 0~t 0.2 ns.
6 Hvay Cuculus canorus 0~3 1.6 0~3 1.4 ns.
1T ThY7 Dendrocopos major 0~1 0.8 n.s.
8 a¥3 Dendrocopos kizuki 0~2 04 ns.
9 FL¥lL A Motacilla cinerea 0~3 20 0~2 0.8 n.s.
0 ErX4 Anthus hodgsoni 0~1 0.2 n.s.
I e3ary Hypsipetes amaurotis 0~7 14 ns.
12 X Lanius bucephalus 0~2 04 0~2 0.8 n.s.
13 hIH7A Cinclus pallasii 0~2 0.6 ns.
4 /KX Saxicola torquata 0~1 0.2 0~5 2.2 ns.
15 ThANS Turdus chrysolaus 1~7 34 0~4 1.2 ns.
16 774A Cettia diphone 0~1 0.6 2~3 22 +
17 ARV LA Phylloscopus borealis 0~1 0.2 ns.
18 ¥E¥s ¥ Ficedula narcissina 0~1 0.4 n.s.
19 o xEyF Muscicapa latirostris 2~7 4.6 0~3 1.8 ns.
20 - Aegithalos caudatus 0~10 34 0~2 0.4 n.s.
21 aHg Parus montanus 0~2 04 ns.
2 kW7 Parus ater 0~1 0.2 0~6 1.4 n.s,
23 YVavhI Parus major 0~4 20 2~4 2.6 n.s.
24 TTavhT Sitta europaea 0~2 04 n.s.
25 FNLY Certhia familiaris 0~1 0.2 n.s.
20 kA YO Emberiza cioides 0~3 1.6 0~4 1.4 ns.
27 FFATH Emberiza fucata 0~1 0.2 0~5 22 +
28 TAY Emberiza spodocephala §~12 9 5~12 8.8 n.s.
29 AAN Eophona personata 0~1 0.2 0~1 0.2 n.s.
30 =4 XXX Passer rutilans 5~17 88 1~9 6.4 n.s.
31 aLs N Sturnus philippensis 0~2 0.4 n.s.
32 L7 FY Sturnus cineraceus 0~9 4.8 2~7 4.6 n.s.
33 AT A Garrulus glandarius 0~1 0.2 n.s.
38 N7 WIS A Corvus macrorhynchos 0~2 0.6 0~ 1| 0.6 n.s.
Total 41~77  52.6 41~52 422

WAEIL 1 kmX50mdb 7 ) DRTEDLTWS, IP0FHMIIHE] 2 Mo L.
Number of individuals observed in 1 km x 50 m. See Table 1 for other explanations.

WAL, FDS5 B 1 AT TIRIAMNEIER L, 1996ETlE, b4 F&ars, 4%,
TVavhT, AHT, TNV, Ay AOHMEORE L E 7 MitllskEhir o7z, 954
RAEFATHD 2 MiERL &, WHEDH W THEMOMEEI A Au TED Sk h -

Tz 94 AL FAT HIL196 HDIED AT E » o 72, Wi SFRIZBHE Iz,
4. i

Z DL TIE, 1988 ARz AT 1900, TF-HofEiAB 17.4°0 (14 ~ 21 1), 1997 1213 A dt
1450, FYMAR 188 (14 ~233)) 2 L7 (¢ 4). 19881ETIE, w4 Yo (FH3T
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$e4 . WYy OB BT B 198841 & 1997442 351 2 BRINI 0 & >+ ARG,
Table 4. The census results of birds in the breeding seasons of 1988 and 1997 in a marsh at Senjo-

plain in Nikko.
1988(7) 1997(6) 1k
No. i Species range mean range mean changes
1 FE Milvus migrans 0~1 0.1 ns.
2 AFIILF Gallinago hardwickii 0~1 03 0~1 0.5 ns.
3 XU Streptopelia orientalis 0~1 0.3 n.s.
4 vy Cuculus canorus 0~1 0.4 0~2 0.5 ns.
5 ThYS Dendrocopos major 0~2 0.9 0~1 03 ns.
6 kY Alauda arvensis 0~1 0.1 ns.
7 VA Hirundo rustica 0~2 0.7 ns.
g8 ¥rXA Authus hodgsoni 0~1 0.1 ns.
9 ka3 kY Hypsipetes amaurotis 0~1 0.3 n.s.
10 €£X Lanius bucephalus 0~2 1.0 0~3 0.8 ns.
1 /J¥5% Saxicola torquata 0~3 1.9 2~17 5.2 +
12 ThHNT Turdus chrysolaus 0~2 04 n.s.
13 T+ Aegithalos caudatus 0~2 0.3 n.s.
14 ¥V avhg Parus major 0~2 0.3 n.s.
15 &40 Emberiza cioides 3~6 3.7 0~3 0.7 -
16 k4774 Emberiza fucata 1~5 33 4~8 5.8 +
17 74 Emberiza spodocephala 0~2 0.8 +
18 =274 AKX A Passer rutilans 0~2 0.4 0~1 0.3 ns.
19 AX % Passer montanus 0~1 0.1 0~3 1.7 +
20 L7 FY Sturnus cineraceus 0~6 2.0 0~2 0.8 n.s.
20 AT A Garrulus glandarius 0~2 0.3 ns.
22 N7 MH TR Corvus macrorhynchos 0~4 1.4 0~1 0.3 ns.
Total 14~21 17.4 14~23 18.8

MEEUL T kmX50md /- ) DETHEDOL TV D, BAPOSWIzHE ] 2 BHBOZ L,

The number of individuals observed in 1 km x 50 m.  Sce Table 1 for other explanations.

B, FwATH CEH33IM), 42 FY CEH20H) ., 7E2% CFH190) OB, L
Motz 1974 T, AATH (FH58H), /¥ aF CEWS2H), 2X 2 (FH1.70)
DA MS L I N YN ARZABOL Z b 2T 2A0AERL . 1997
Tk, bE, FU5b, 3), €3 RY TANG, TFH, V2 h T RENLERE
Nhhot, JE8F, kAT H, kAP0, 749, AXADSHERL &, WETEREFN
OMOWMARBUCE R SIS ot 7E4FERATH, TH Y, AXA1E, 1997 D
(251988 - X DATTIZRIM L 7=, R4 P i3 1997 FFEDIES BATRUZEA LA, AP
FI3, WHETHBEWMNE BN >7, LA L1988 ETIRA A BRI T 1 F LA TE & h
o7, 1997 TN CRPH T < L S TIFIZ 5 B &R L7z, Lidt-T, £ V42U
MTIREIEED SN 570, Wy KHIEBTERMNLTH3EE1 603, Ehick
B0HTIE, ATRELEND > ML, LD/ ELFEFRL EIRTHBTH > 7,

B
1974 ~ 1988 F-DREW & 1993 ~ 1997 FFORR AWM T 5 &, MANUZ & > IR A M
DL VL OPOMTIIMAEICZ LS A S h7, Thabb, SHERH & BT
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FENLMBUCH E NEOD A 5 h, BAMERFE TS ~ 7THIOBE I RALR. L
ML, BB Ehi koM, BAKTRBIIZFELIFRTC 29T, F/INVYEE
HBMMUOMITHY, BETIZ Y awhd, €3 FY, €V X4, TF 5% ERKNEPBM
MEMEDHIT, &b ERAKRLEER TIREAES D LTS - 72,

EEBIATREELLAD > =MD 5 5, MML AL, $HEMkTEIrI s L
U4, MENTRYHAE, IVHFAL, F0484%, KAKNTIEY IS4 2EHKATH,
BRTR /%R, dATH, TAY, ZXATHS. —F, WP LML, eHEBMkTIR
EHI, MENRTREATHIA, ZULLOL, £V EL4 L0204, BETIRAXCaTH
o7, EAMTIZEA L Midngr o7z,

ZhoDMODS 5, vHEEZAXARBBYUNZCZ LS, ATHTA, LYELF,
BEOTAHCIBE L EWABAD LT NS, MAICET 3 HBRROIES D%
BRELDO—HEBbhs, BEKD IV 444121990 FR Tld 1970 FF U IR THML
7278, 1974 SEDOFFEWNZIZMA T — ZFHEIC 6 2D EDIEN HRD 5N1=DT, RIFEDLE
BREISEO AW E S I8 bhi, BHEOFA P oDRAE, 1988 ETidhk & I2 24K
ED X INTHREBENTNADT, TIDKRERZTIDOREEERBEOEL LMK L T
WBDME Lk, XMAABHED E # 7 DBWMZONTIZELS br b kb -7, AR
i, B DR TIEAEIC B R LN 25— EEtLBbhb. Tho
HERBUZEEAASRAMOD S B, HIRBEODRREMROF I 458F, VL4, &
VHEALV A LEBRO IR, AATHTHDB, BEMOF I 4 2 2%, 1974, 76
EOFRMNIT E > < BT Ehkh o, WHARBIR COHNAH TR 54, |6 CHH
THAL2RIENE A (1986) i - ¥ (1989) Tid, 1982 4E% 1988 LD BAHTMIZ &
HEINTHE, AR ZIZ 1980 RIS K> THBERTE KTk 7200, The
LHBHORNREN D2 1974, T6 ISR TE haho4Dh, ERLTHTEHAER
FIZBIL A 57204, BlidL<brohn, ZVAY Iy T4 041,
1974 4E & 1976 EDFHRUINIZER L, TV LY 7 A BEMAR BRI T, L2558,
RECNEAH (1986) 2R TVv3 & 5121982 LIRIZIZ L A Edlk & Tuveuy, 19954ED
PRI 1P L2 7 4 HFABRBMNA CEATIONBR ST THS, — 4,
XAZBEUDSHEBKTIZ, TV AL 2 41319884 &0 1997 SEDIES> AWML=, L
hoT, P EBREKICBIBL AL 7 4 OHME, HORH O BIRRDOE
fteBbhs, REWIZEBT S22 24 BOBAOWTIE, RHICNEA (1986) X TFREA
DOREFEMD 1 2125 XT3,

BHEIZET S /23054 7 HAORMIE, 1995 SEDFRN-E T TSRO LR TS
(FEPAREA). REINEA, (1986) <t - *E¥F (1983, 1986) &k, ThoDHi,
1970 AR IERT 1982, 83FRICIBFE LS HALAZ MG Eh TS, /254
7 A, 1970 EROERBRKISHOR -2 £ 5 X 5. HLCIADEE & &5BIMIZE, K
3B EOBBIZRBEOEEEVWESIZAZS. L L, Rk 5 0dibbsEA TH
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Z207nEI3EELS bhroTEN, 2070, ZTHhoDHOKMOBRITIES br o khr
>7z.

LZATRE, bHEIZKIT 3 HBOHD 2EHT AR, VS (AT RD - KT
1996, ZEFiEAH 1997). AFEIZEVWTE, €24+, Avav¥, $rvavsq, ¢
2%, YAV EF, aHAEEF, aATEFY, ALY, JELF, LAV ATHEEDURN
ggaht. LaL, oz vars4, ¥4 6004 @< LARIIED LRI
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Changes of breeding avifauna at Senjo-plain in Nikko, central Japan

Toshiaki Hirano! & Shigeto Koike?
1. ¢/o T. Tomuro, 2-3-15 Yoshino, Utsunomiya, Tochigi 320-0838
2. 1523 Honjo, Niigata, Niigata 950-0804

1. An avifaunal study was conducted during the breeding period from May to June, 1993-1997 in
the Senjo-plain in Nikko, Tochigi Prefecture, central Japan. Bird censuses were done by a line-
census method and the results were compared with those obtained in the same area during
1974-1988. The censuses were carried out in four different types of habitat: a coniferous
forest, a mixed forest of coniferous and deciduous trees with a river, a bush area with a river,
and a marsh.

2. In the evergreen coniferous forest there were 17 species with a mean total of 29.3 individuals
in 1988, and 19 species with a mean total of 30.6 individuals in 1997. There were no significant
changes in the number of individuals for 19 out of 22 species observed (Mann-Whitney U test,
P> 0.05). Siberian Bluechats Tarsiger cyanurus and Pale-legged Willow Warblers Phylloscopus
tenellipes increased in number, whereas Coal Tits Parus ater declined.

3. In the mixed forest of evergreen coniferous and deciduous broad-leaved trees there were 28
species with a mean total of 30.6 individuals in the 1970s, and 29 species with a mean total of
32.0 individuals in the 1990s. There were no significant changes in the number of individuals
for 28 out of 34 species observed. Mallards Anas platyrhynchos, Wrens Troglodytes troglodytes,
and Goldcrests Regulus regulus increased in number, and Brown Dippers Cinclus pallasii, Pale-
legged Willow Warblers, and Crowned Willow Warblers Phylloscopus coronatus declined.

4. In the bush area there were 30 species with a mean total of 52.6 individuals in 1982, and 23
species with a mean total of 42.2 individuals in 1996. There were no significant changes in the
numbers of individuals for 32 out of 34 species observed. Bush Warblers Cettia diphone and
Grey-headed Buntings Emberiza fucata increased in numbers.

5. In the marsh there were 19 species with a mean total of 17.4 individuals in 1988, and 14
species with a mean total of 18.8 individuals in 1997. There were no significant changes in the
number of individuals for 17 out of 22 species observed. Stonechats Saxicola torquata, Grey-
headed Buntings, Black-faced Buntings E. spodocephala, and Tree Sparrows Passer montanus
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increased in number, and Siberian Meadow Buntings E. cioides declined.

6. Overall, most species including summer visitors such as Narcissus Flychathers Ficedula
narcissina, Sooty Flycathers Muscicapa sibirica, and Arctic Warblers Phylloscopus borealis did
not show significant changes in number in the study area between the 1970s-1980s and
the1990s. It is probably because there were no habitat changes in the study area.

Key words: Nikko, population change, Senjo-plain, summer visitors



