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N7 A Phylloscopus borealoides &t > 54 L3274 P covonatus 13, ALifEiiic
25 H EANcikT 28 ETHS, Wiffs L LTHRKICERLT 225 ALt TRmia
5 D ICEHEERE MR SRR A, 43 E b ICSHRRZHLERERZE IRz L, — ki
VAL TADIEIDENECEEICERT S LS Twvw 5 (Austin & Kuroda 1953, it
1965, Brazil 1991). L& L, ZAL&HMFEEOA QARBLA R 2 2 BT E DRI R 5 DD
WT, BEMLREETRE Y TERMISRENTIZVW 2w, £, FESHIZOWTY, 3
VA Troglodvies troglodvies <077 Pyrrhwda pyrvhuda @ % 5 \ZHHIZ £ - TEALIHIED
PHEg L TIERAED LI 4T &L H 0TS 199%6a, 1998), & HFREHMEDE & HIE
THRENFHD

BRI I}IT ERAAT—213, FREFNDOFICL->TED L ) LEREFRE, 2 H
i 2DICRPELCLDOTH L, SOmMIXTIE, ALl - AT, FMITET2

IVALLTZALR AL A DERIIIZOCTEA, FHzWHe»icdTse s i,
OB ORISR L, 72, FEEAHICOWTIE, FHEME HNEICEX S L T
L.72.
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F, FEph AL ENB A RN AT LR, DI AL S MERTEE 2 Y o, 1R
Ho i & Qe OBE R ENIAE SO AR TH S5, 2NV EHNTH S, LKk
LIZHHRT, TEHHoRIE TR E > TE Y, —HICAR, thHRFNEIM,
IEERL IR, DR L L 2L 2> THANDH HH00H 5

5579 1 DT Z#E 240 4 X0 L72XE (895 % 5km) % 38%E L, 553X T
H"L ﬁFuczmwﬁ;M#mWrtﬂw=MLHMcthmrL&hﬂfwf 5 B
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Fig. 1. Distribution of the Pale-legged Warbler Phyiloscopus borealoides in central and south-
eastern Hokkaido during 1976-2000. Circles show 5X5km quadrats. @ =occurrence, O=no
sightings. Dotted area shows the plain. A thick solid line indicates the boundary of western and
eastern parts.

BI3618TH 5. WAL, 1976~2000F0 4 AT~ 7 A LA(7272L, EESNTIITAT
MET) I % -7 BEMBEBEMICHI2> T3, SO, #ED CIHEE b 5
27k, WIS Z 2@ TELC E, DMMATHROBIARIEG a2 LM, BL
WIRMEE kIZ e o 72

W TI, T2 5 8IS A & TOMNICHA R 2 Ml 2 km/BE T & 7 H¢ 5 {1125m,
AS0MOMRICHIRT 2TV AL 74 bt 54 627 A DR E KL 7. R CHEST2 0
DEREL AL, BERDZWHE20OHEROERE L, 27, BEEScRE
ENLHAITIE, BRBICEED LD 72, 2OWBHRNH BB LXEICELT S E L
7z,

HEHDOBREL E 4 = v (FHEROEETE13900~1,800m), #EkeHIEMHE kst IR D
AL BT, HE80~1,100m), FHERIRZH GEE40~1,300m), T3 LEFEHH (B520~770
m, 1,500m), 7 7= AT# (BEE525~460m), EHHh-bk (BERECORBIN20%L E
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Fig. 2. Distribution of the Eastern Crowned Warbler P. coronatus in central and south-eastern
Hokkaido during 1976-2000. Circles show 5X5km quadrats. @ =occurrence, O=no sight-
ings.
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Table 1. Occurrence rates [(No. of transects of occurrence / No. of transects surveyed) x 100] of
Phylloscopus borealoides and number of transects surveyed (figures in parenthesis) in different habitats
and altitudes in central and south-eastern Hokkaido during 1976-2000.

Altitude (m)

Habitats 200 201400 401-600 601800 80i-iooo iooi. o
Pinus pumila forest — — — — 100 (2) 0(9) 181
Ever-green
contferous forest 25 (4) 100 (3) 100 (1) 100 (2) 100 (1) 100 (1) 67 (12)
Mixed forest 57 (23) 65 (23) 75 (44) 85 (13) 83 (6) 50 (2) 70 (111)
Deciduous
broad-leaved forest 78 (55) 53 (36) 85 (13) 25 (4) — 100 (1) 69 (109)
Larix plantation 100 (9) 42 (12) 33 (3) — — — 63 (24)
Agricultural land _ _
with wood 29 (108)  37.(43)  40(5)  0(1) 45 (157)
Agricultural land 24 (132) 5 (38) 0(2) — — — 20 (172)
Residential area 0 (19) 0(1) 50 (2) — — — 5 (22)

Table 2. Occurrence rates [(No. of transects of occurrence / No. of transects surveyed) x 100] of
Phylloscopus coronatus and number of transects surveyed (figures in parenthesis) in different habitats
and altitudes in central and south-eastern Hokkaido during 1976-2000.

Altitude (m)

Habitats 200 201400 401-600  601-800 801-1000 1001 o
Pinus pumila forest — — — — 50 (2) 0(9) 9 (11)
Ever-green
coniferous forest 100 ( 4) 100 (3) 100 (1) 50 (2) 0(1) 100(1) 8312
Mixed forest 61 (23) 74 (23) 84 (44) 46 (13) 0(6) 50 (2) 68 (111)
Deciduous
broad-leaved forest 96 (55) 83 (36) 92 (13) 50 (4) — 100 (1) 89 (109)
Larix plantation 100 (9) 92 (12) 100 (3) — — - 96 (24)
Agricultural land _ .
withwood 72 (108)  74.43)  40(5) 100 (1) 75 (157)
Agricultural land 57 (132) 53 (38) 0(2) — — — 55 (172)
Residential area 0(19) o(1) 0(2) — — — 0 (22)

N Z N N3P (7 %), 166720 (27%) &0 £ -7, b, Hidod &5 Ic#
MR IC Ty LMD LR E DRI B - 1 REb@D D 555, £ORMEEHMNIREHEIL
LBl T, 1,2 1SR L2 MRIDIERIC & 72 » TIEIBFVB P R E(LE FHE
LTwZewn,

HEBREMNICI VLY 74 DWBIREAL L, BRTIINA =V KRTI8R TIED - 7255,
ZFOMMNDF 4 TDOHMTIZ63~T0% L7 <, B - #hT45%, RELT20% L€K< XD,
HFEMTIIS BEREFHITELS o2 (FE1), TRLORBHANBEEAORCIARTH -2

(*HE, x2=120.19, HHET, P<0.01). ¥4 L 74 DWMIRIL, = VHKT
9% LAEL, FDMND I A4 T DHMKTIZ68~96% @< ), RBHE - & RBFUTH IR
(32 NENTS, 55%EDPL D@D H72h, HERMTEINR L -7z, ThHsNBREROW
MEOBCIEETH-72 (x*=112.42, BHET, P<0.01).
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Table 3. Altitudinal occurrence rates [(No. of transects of occurrence / No. of transects surveyed) x 100]
of Phylloscopus borealoides and number of transects surveyed (figures in parenthesis) in different
habitats and altitudes in central and south-eastern Hokkaido during 1976-2000.

Habitats and areas Altitude (m)
200 201-400  401-600  601-800  801-1000  1001-
Forest* (western) 29 (14) 42 (19) 71 (24) 60 (5) 100 (3) 66 (3)
Forest* (eastern) 80 (77) 62 (55) 78 (37) 79 (14) 75 (4) 100 (1)
Agricultural land** (western) 7 (14) 11 (19) 0(2) 0(1) — —
Agricultural land** (eastern) 38 (226) 37 (62) 40 (5) — — —

* Ever-green conifer, mixed and deciduous broad-leaved forests and Larix plantation
** Agricultural Jand with wood and agricultural land

Table 4. Altitudinal occurrence rates [(No. of transects of occurrence / No. of transects surveyed) x 100]
of Phylloscopus coronatus and number of transects surveyed (figures in parenthesis) in different
habitats and altitudes in central and south-castern Hokkaido during 1976-2000.

Altitude (m) o
-200 201-400 401-600 601-800 801-1000 1001-

Habitats and areas

Forest* (western) 86 (14) 74 (19) 83 (24) 40 (5) 0(3) 67 (3)
Forest* (eastern) 87 (77) 91 (55) 89 (37) 50 (14) 0(4) 100 (1)
Agricultural land** (western) 29 (14) 47 (19) 100 (2) 100 (1) — —
Agricultural land** (eastern) 69 (226) 66 (62) 40 (5) — — —

* Ever-green conifer, mixed and deciduous broad-leaved forests and Larix plantation
** Agricultural land with wood and agricultural land

ik & SHIRR M T 2 ORI B4 23 % { (Fisher D IEFERERRE, P>0.05, Mg
E), FEILEBK, A 7=v ALk B BHLTIREL F4 L2 24 DHNEE
2~ 72 (Fisherd IEFERERMRE, P<0.01, WlizE).

BEANOHIRBIZOWTUL, WBEIMEL 7o 2 R EEE AR E, R SHERE,
SHRIRZ M, TFRELLERMK, A 7=V ALKE 2T Tk, BE-bkE B %A
HOET TR, L LTHELL, EoMRDBHMOBHIEX/ L5112, =Vvas 24
BRI TIIFHFNTLAL VAL LT fimsZd 60T, KHIZXK2 LTl
NP2, VAL 7 A DOWMBERIL, WEEHOFMKTIHAEF00MLELF TE29~42% Th - 72 4¢, 18
#40Im L L T60~100% & ARISH < T~ 72 (E 3, x2=9.03, AMKE 3, 0.01<P<0.
05). LAL, HMOBKTIIENES TL62~100%DFM T, & IS IRBEARE S 12 +
STHREDBI LRI LP-72(F3, x2=6.480, AME 3, P>0.05). £t F4 L 24nH
BRI, BEHOTKT L UWHOHFKT LEFH00mE TIZEFNFNTI~86%, 87~91% & &k
> 727% BEEH60ImLL LIc % 5 EFEICE Ao~ 72 (F 4, VEES © x2=10.06, B 3, 0.01<
P<0.05 HHE:x2=30.56, HAE 4, P<0.01). —%, BHEICO>WTAHASZE, [MifEs L
Bic L D MRBICAT LR IR ONL» -7 (3,4, VL7 4068 x2=0.04,
BES D x*=0.01, £ F 4L 7408 x*=1.16, H&:x2=0.458, ¥ bEAHE],
P>0.05).

WA OBRKTIE, VAL 740D % ) FHFHIZOERT B b 7% 5



Aoitskn 3 b, LW 5anBEN—8IZE/EN DBl LEZLNHENT,

5,6 BHI L OWERERS D 5P H>WT, BEFHICS Alc /L 7 4 S iz
TN B, 6 BICIIENS LWL DT THES N2 R TAL, WIHHTIIEEIC LN
5 L HBHED DA, 5,6 HE LBEI RO, Ei5200mELF TR 3 2o 5
50, #5201 ~400mTIFEN S HTFD 5 HI1XFT (20%) Th - 725, HKHTIIAEHE200m
LUF T3 467 5 H285 7 (61%), 1201 ~400m T IL B8 5 BTHFF
(39%) T, WHTIF6 AIZ L BES N I2RBTROWAIEF200mU T TRETICE - 72
(Fisher ) IEFERERME, 0.01<P<0.05, WfllRE).

2. BB

IV L7 4D 2knd 72 ) DFEBEAAEE (£SD, LUFRER) (3, HEkSHERNKT2.01
2.27 (N=12), $HRIRZHAKTL.3£1.50 (N=111), EELEHKTL.2£1.40 (N=
109), 792 AIKTL.221.6F] (N=24) Th-o72hs, ~A4= VK EFb - 5k R
TR0 AT E L%, RBMTHAR A E»H - 72 (Kruskal-Walliso#E, H=132.
45, P<0.01), €54 L3 74D 2kndh 72 ) OBEREEIL, HRkEESMKTL 421,60
(N=12), $HEREZHKTL.5x1.70 (N =116), EIELEBNTI. 122,27 (N =109), A
IH 5=V T3.422. 10 (N=24) Tholent, VAL 74 DYAERIIRIZ, ~f =Y
R, REEEe bR, RBE, HENTEROAPLT D%, RERTHELEH-72 (H=
132.450, P <0.01). E¥XBEREED 1T L TH 724 4 TOHEKDO EFNFR T 2HD
SEEBEEH M E R B &, TRk SHIERAR & SRR IR TIIZE D% & » 7247 (Mann-Whitney
DURGE, WEkstIEMH : U=68.5, P>0.05, $HEIRZH © U=5381.0, P>0.05), &I
IR E A 5=y AT T 4 L2 7 4 DFH L - 12 GEREIERERH - U=3272.
5 P<0.01, #7=v ALK : U=183.0, 0.01<P<0.05).
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IYVALY T4, T4 LY A DML b EKETESHR, SHRIRZHK, HEIELEIEHE,
H52YATIHE VS REARKICB LISERL, ~ =Yk KICIZIZ LA EERL
Tuwiew, Lo L, Moz 4 75N EBEREEE LS &, 2HMTRRE WD
Rond, bbb, 2LV 74DNBRBEANA 2 YKREBRSERKS A TDHWIZTK
L o2, BEREEISEESERKTRMDOFHR S 4 7LD 2, DI EAMKD
ThTIIH RS R 2 IO L 2 RLTW S, v I AL 7 A DIBER, /L L 74
DA LRI A =V RE R BRI S 4 THITKREL b - 720, BEREEEIESAKD
MCIRERELERE A Sy AIKTEL, SN2 4 TORMHI EELELRRBIE W2
3. dtifgivk e o> B @ WLARS AT 1R TG0 F kST EER MR SHIRIR Mk L8, B,
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BRIREMS»ICTELL -2, TRETHOMEICL S & (WD 1971, EE 1976,
W3 1979), T7H /3SR TZ VAL 7 4 I3ER LT vy, LTuwT LdkHizd
T, ¥ TA L 74 BBEAEERL TR, DEZEXLZ DS, VAL 74
Ly T4 L7 4138 LITHRSTERMLTFORAKICERT 2L 02 5,
BARUANDERE TS, BEHL - PR T L € 74 42 7 4 DUBIHRD IR -
DKL, TV/LL 7 ADNBRBIMEL 72, SN LA, BT EIZE T B4
IVLLT7A4EN L TLLL 7 ATEDP 72 LITML TS, 727250, Bl - e
REHBIZE T DY 74 40 7 4 OBEREERIER V4L, SRLNERES OO E
BAEBRBICA > Tw3a L3024,
HEO|ESMEADE, TV L7 4 DHNBBIVEH TEIETOIMLTEL -7
2%, W TUIMES200mLL FOL THRER L 2224 ) 65 <, HEBD IR NEI60% T2 6 H T
LAEBLTWA, Tl i, HHOMILOBRKTIE, ) T34  ERMBES L Tu
5 EERLTWAS, I VHHAL, =7 Carduelis spinus, 7Y Th, JLiEEDWEHH &Y
WIS I L22h > T T HEEEHE LS e 2 BImH S 55 (2% 1996a, 1996b, 1998),
IVLL7ADWLINERLBRRTHS, CNLEH IS, PR FRIPBTEL 2 2D35%
MERDEM MM 52 & (T - 18H 199) L WEIH DL EHZ N5, g
T, LHEICB I ZFHMD TV L2 7 4 DHHIZOWTIL, 1 400miiif%IcES L, ¥
D7 ETA LS (Austin & Kuroda 1953, Brazil 1991) &, KEILTIEE
#91,100~1,400ma & SHHEMBHRIC 4 B3 2 (F58E 1965) & SR Twv %, Lo L, BEIT (1979)
2R AABIE R IR E O R T, LIHR A TRBRIE VOB TLELT 2
SEDPMLPMICEINTEY, ANDBHBHELSLLT LLZV AL 74 D3 s Sk
KIR6NBZ LldhwnEnvnZ 3,

=7, T4 L7 A EHENRING % <, BEE600mUL T TR L Ture, dt
EICBT2EMPD L 4 L2 74 DRHIZOWT L, I TlRALIRE TR FERNTE
BRI L L, BEE350mZc v L400mUL E TR L2 v, JEFISA A A B L &L
Twv % (Austin & Kuroda 1953, iift1965, Brazil 1991). LA L, 4ROFAEEL T,
D7 C & HDBR600MLL FOHRTIIMmIAER L T,

PlEz, Al e U B2V A 27480 5460 74 DERBIKIRIZON
THNIEH, R TALLTADHDPISLL 7L LNV WD NBE 5L TOHMNK, B -
HICLERL, ERRBIOEA L NIEVWE WL 3,

Z2H
1976 ~20004F-9> 4 J1 T~ 6 H Fi) GBS TR 7 VR 4t s - o 3 s618
PITIVLL 74 L T4 L7 4ADERKREWNI, WD 24 DI, kst
M SHEIRZEHR, TBIEIRNIERIN, A5 2 Y AINT, =V LS 24 DONBHIL63~T70%, £ 74 L
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Distribution and abundance of the Eastern Pale-legged Warbler Phylloscopus
borealoides and the Eastern Crowned Warbler P. coronatus in central and south-
eastern Hokkaido.

Yuzo Fujimaki
Laboratory of Wildlife Ecology, Department of Agro-Environmental Science, Obihiro University of
Agriculture and Veterinary Medicine, Inada, Obihiro 080-8555

Populations of the Eastern Pale-legged Warbler Phviloscopus borealoides and the Eastern
Crowned Warbler P. coronatus were censused along one to three 2 km transects (a total of 618)
situated in 553 quadrats (5 5km) in central and south-eastern Hokkaido from late April to late
July, 1976-2000. Their main habitats were evergreen coniferous forest, mixed forest, deciduous
broad-leaved forest and larch plantation. In addition to these habitats, Eastern Crowned
Warblers also commonly occurred in woods surrounded by agricultural land. The Eastern
Crowned Warbler presents in a wider range of habitat than the Pale-legged Warbler.

Eastern Pale-legged Warbler was more common below 400m above sea level in the eastern part
of this area than in the western part. Eastern Crowned Warbler was common below 600m asl.
The number of Eastern Pale-legged Warbler (mean+SD) counted per 2km transect was 2.0+
2.2 in evergreen coniferous forests, 1.3+ 1.5 in mixed forests, 1.2+ 1.4 in deciduous broad-leaved
forests and 1.2+1.6 in larch plantations. The corresponding values for Eastern Crowned
Warbler were 1.4+1.6,1.5+1.7, 3.1£2.2 and 3.4+2.1, respectively. The counts for either species
were less than 0.4 in other habitats.

Key words: abundance, distribution, Hokkaido, Phylloscopus borealoides, Phylloscopus coronatus



