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Avifauna in the Ikawa University Forest and the Ikawa Area, City of Shizuoka, Japan.
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T3 Lns, RKEHEEKEGEODENNADHFMHTISFTAEINTE 2, FAFICEVTIAH
(1987a) DIE A, 200547 5 HelE 7 — 4 Hfif D —B & U CEBEEMIT BT 2 BFHE SFOER A
TbhTnd (FAK52005 EfE - wAEH2005 T 52005 52006, 5 KZF=EE K
BifI9E2:2009) . ALHEE R TIE, W02, PIIEHENK (LI 51970, Ak 51972) & /0
PR (b - 8R1972), MIREHEE MR (BH - $kEH1993) 12D W TRBEHOME A H 5, oL
FERFTIE, DS & DIIRAHE LW Tidd %28, & (1988, 1989, 1991) #3453 E bk
OBEFMEZTRL TW5E, ZOLD AN, WATERARRE2 87269 2 L3 L v,
TR 7 e R — 2 SHIA AR O BT IS K - TN & 2 VIZ RN 250 & @ RIS § %
ZENnTES, 122X, TIE - 5EAKRH (2008) 13, AH (1988) &I UHAr (A H %
FRER R, BIHERGERK) T204-1%1217 - 230882 6, X ¥ T Zosterops japonicus =X L. 7 7 Aegithalos
caudatus &\ > 7= FRMPE B FHOEE AL 22D12xt LT, & X X Passer montanus - 27 F VY
Sturnus cineraceus + 5 ¥ /3 b Streptopelia orientalis &> > 7= BT 72 Babi & R FH ¢ 2 BJAO # 5 1E
WHLTOBZLEREL TN D, BB MLEEDERELEBRIC b 2 HHT R TR B2 B b T
MR RS (BT 4 =L F - 32—V 7 AZKELE) TI969H & 254 1% D 19944 0 F JHF
TARER A L2201 S (1995) & & 2 F Y Hypsipetes amaurotis + ¥ ¥ 2.7 1 5 Parus major - A
Y a oM RO & & A ¥ 1 Emberiza cioides + 2 Y 2 4 Bambusicola thoracica + & X
Lanius bucephalus + A X * L 72flF 2 BE A FIH T2 BEHOBRAL 2 RE L TH D, HEEL
TRAME L TORMMARED > TEARDERIZPE > THHAERE S EHIIL L 22 L 2B 5T\ 5,

PR TNy HEE - I ESEM (RIFE) 12O0WTHES (2005) 28 BRI %
LT3, wffE OISO E$ 2 HNEEMK T, ok ThEt CRREE KRS
HEFR1966, TEIR 52001, Seino et al. 2011, Seino et al. 2012) & EH (04 - HpF1975, KM S
2006) 1Z2WTY 2 FAMEER I TS, BEIZ DL TE#EELREL ShTugn, 22
TARWIZETIE, 1RO IEMGE & STICE T, SFNEEWN T & ORISR E ST % BEHD
VA MEERTSZEE, WA AT EE T — 2 BT L= L Tl 22 HME
L7,

2. AEMERESE

2—1. LM

A A U B TSR DX IS & % SRR Rl £ > & — I EE L (35° 207 23" N,
138° 13" 30" E) &EHotks KOHEERATH 2 (X1). HNEEKIEKIFN O L5 T
& 5 INRD L — RO e s I & 0, BHE1E950~2,406m, #AIHATZ1,760haTdh 5.
19604EMITIFIT T R T O ARDBKER E N2, 1,356ha (77%) ERKAREH L2 k& ->T
BV, I XF I Quercus crispula s O VEIEILBER 2 E I Abies firma XY 7 Tsuga sieboldii 0 i ¥k $t
HERBT AR U 2 SHERRZEM 2 2, HelRAYBEE AMIC < THEFI IR O I IS SHER O AN LRk L 22 5 T
B0, X Cryptomeria japonicak ¥ J 3 Chamaecyparis obtusa, 71 7 < Larix kaempferi?3 196552
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5 At R295halZ itk S T 5. fEE1,500mA 51,600mE A2 % & RLRHPI AR b & &
{12, &7 51 ¥ Betula ermanii® > 5 ¥ J Abies veitchii, 3 XV 7 Tsuga diversifoliaZs £ O i1l
WHBAS L 55, WHEMKERO 6%d £ DI EWIBE k> Tnws, Y EiconTid
PR RS £ 4 — 3k (2006) %2 BHL 72,

HHE KR O FRPR T E RN & FRRIZ1960F-0I2 2 < OB MRER & N, £ D —ERICidéh
LB R S N2z, JENIEE RN S MAIZEPIL T3, Lo L, —&1IZI31004- DL R ER
DL BIEI L L NHEM DT> T b, HFIBBXOHERIR, & 20 Th 2FHF)NWNZH - THRIEL
Tk (K1), FEEEGHITHEMP/NS LML D 5,
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1. dAd
FEETH E NS T OIKEOHFPH A FEIEE M (1,760ha) TH D, ZOHIZKWIH TR L 72 5 KD
b= b ARG 2o &7z, EEMRO M PN & ORI R H ORI 2 KO AL — b (MIEIT) %7 72,
ZOE A, HINEEREHT (@) ML CEFEFTORNKME LD LD, #EL — FHIETHFIZD
W 12 RN E B oS A - 2 v (§#)175,00000 1) &R L 7=,

Figure 1. Study Area.

The shaded area surrounded by a dotted line is the Ikawa University Forest (1,760 ha), where I set five
survey routes shown by bold lines with abbreviated names. Two other routes (MdJ and IT) were set in
surrounding forests SW and SSE of the university forest. I also compiled records of birds found around the
university office shown by a black circle. See Table 1 for details of the survey routes.
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WX Rz G, HICOMKBIRE A & DR, MOFERFOFEER A L2 & DV THEEK
NIZ 5 A, FAOHMIZ2 AFOHFEL - P 2R E L (K1, £1), EEHRNTIIATLHK
ERBRMMBRL 5T 0, BUE U AH 54547 T & 2RI S N fEREE L — MSEAL (DL
T, BEMAML - P Ee$2), HRLSHIEE T2 REHL RS 2729, 1 2inidbEs &
UL IC & > TR S =i ICH - Tk 72 (BBSREF, BUF, ML —t&93), 4
FRARD 2 A FTIZ1004E 4 DL E O KER 77 % D, 2 OBRZGITHITTE L -t bEAL (U
T, JEBEHML = ), MK TERRNTE DD AR R 72, £/, KROETHE
DFEPBEZHD 12 < W72, BV — b 2RO THEL — P OKEBMIER LIZ & - 7= paE L —
MZDOWTE, FENIZHM AR, 5150mfEEEiEN To D, WH 24 < BTN, fEn -9,
REVDPEEIIELZAD I L3 G o7, KHAL — P ORERIZN 1 ~3kmT, 1IEAKF%
MROEL — b &2V T, BEENIER1,000~1,800mTh > 72 (F1).

BB — P ORI B RA (B4 7)) & BWICT1I SO 180WL 25 TH50
1 Bic & 3A A, 20074F- 7 HIZGoogle Earth L T2 B E LS LEbE TEMHMK L 4
THNL— b EEMT LRI AGHIL 72, K#FEL — FOHMK s 4 THKEZX 2 187, ML —
M TIERER Sy 23 AN A 2 3 O VR BEIABERIA 20 0 LI B e i ik vk m, WIR 72 o 7o W
MFMOL — MEnFh g BER12~16mD $HER A TR E KM E S A, W1L—FTlde / F
NI, 1D 30— b TEA 7Y NLMA L <, KR TIIEELEB L D & SHARZH
DIEINRRL o7z, Kk, $HRRZHIZIE S 5~ ALMO B £ THELRES (s
v X Plerocarya rhoifolia, 7 2 Fraxinus platypoda, = % 4 71V 75Betula maximowicziana™%) »Mi 5
LTWahhEED 7z, FHML — MIZATHKIEZH T2 T, WEEES0emE-A %I X7
YA b & U BE20~25m I EOSHARAZMA K- & i 7. ITTL— MZ@ETFAh S hz
v 7 ¥ ¥ 3 Abies homolepis D NTAHK (RIA DY) 0 #RIZ KAUTHE#1004-LLE) 23bF 22/ S
Nz,

1. 94V I vEs F#EEL - PO

Table 1. Features of the routes for line-transect surveys.

Mt 73 4H L— 1% &5 IR I i B A A
Site Category Route Name Abbr. Lowest Alt. (m) Highest Alt. (m) Length (m)

BH s Open Space® MBS RF 1,070 1,180 2,926
g} W1 1,070 1,550 1,563
EE AR R Fe e AR TS 1,070 1,725 1,195
University Forest | WA HM 1,070 1,815 2,367
W E2 1,140 1,730 1,420
JE Ak PARLILGS IT 1,365 1,660 1,987
Surrounding Forests B EAR MJ 1,140 1,620 2,912

* [BRE] (&, SFEEPRANOME &N IRS B Bl 20 0 LI IR O A DB 72 Bk,
% “Open Space” is mostly covered with non-vegetated earth or young trees along a road and stream in the
university forest.
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Xl 2. R — L DR E 4 THEK
BIL— MBI BEMETRT (£4LEED. Cedar=t J F ATH (—32 X% &), Pine=7 77
ATH, Larch=% 7 <Y ATH, Fir=v 7 Y uE I ALK, Broadleaf=73%#ELAZER KR ((REFEHD
Tk % &), Mixed=8gHARKZ KRR (7 9~y ATHHEKZEE), Non-forest=Filh - jiighh - FJ5 -
B E, HEL— FAKSEIIOWTIEERISH,

Figure 2. Forest types along the survey routes.

Length means the total length of both sides of each route. See Table 1 for details of the survey routes.

EFETCIT S FIELBEDICRE2LHL 2, EEOHBEIL, N 4 X0 FROMEL S HIM
e EWREOHN I KON TH 2 2, KB D Cek i HNEE R ER o & 5 WILEERLO &
DTHBH (K1),

2—2. ECYRAWE

ERIICROME AR AT 2 v 2AFEDO LT, 4 T v bk Lz, R
MEGE (8 X42) %+ > CTHEM 1 kmfEOME TIL— b E&%5E Ao 2 BT § Tkl 72,
A D F A A 20044F- 7> 5 20064F- D12 712, Fhal] () DA 4200545 5200740 5 H
%6 6 H EANCAT - 720 &M E BRIHO Zh 2 KA T — 22 1 OMAEL 2 (7
T—ZAX 2 Y =AY XIETHA2ME), HEZZRRK,HERTHEONE ZIZFEMEL 72, FEFHIA
B, XA 9 212 (SD=34%y), HMIA 8 : 51 (SD=32%F) T, BHIrsfE i34 WnF
¥91.06km/h (SD=0.49km/h), H#A1.08km/h (SD=0.50km/h) Tdb -7z, JEMR%EEFZ L —
PTIERBSEZICHAEL, RE2EZICEBRBNWARDOAEZT P 77 —2 L LTal#L 7,
FLERIE H K, WA, RE, AR GEREAT), T8, WMERRTIE, v — Ao OFEREE S, A&
a4 7 Ul ITENIRE - AT - BHE - 2 Ofth - R 72, BERR T RIE & O A
IZ2& 572 % (auditory) fHFRL 722 (visual) Tdh 5., L — b» 6 OEE (REHEEE 2, &
PR TE2h, EFEOAOLAETEMENRE TE LAIE Y - —lisl (7740
Vv 7800LH) #HWVWTEL OBAZ ToOWfsllEL, ZhMATCEHIIZLD, kD5
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PebE (FREEL >~ ) TRk L 7z 1 =125mPIAN, 2 =25mPlN, 3 =50mPAN, 4=100mlL
M, 5 =100mblE, BN EOMERIZIZAR — 2 7ILGPS (HFXTOPO-10MA A L 7z 4 — 3
V' Map60CS) & MK 2L, EEIZZHh 6 DGPS - HEX B L OXIEEE R %> T
S5mANATIEERL 72, Fibk & 4 TIEBHEHEEBITIIC K > TRz 7T3) — (K2 2H) %38k
L7,

fli & THETE &2 - iiskid, (AREOEIHI MO 20 MO HEE 2> 5 13RS Lz, B2
SEERER I T2 SRS L 72, BHEBEEATEI A HIC L Th 2 REOBA, F—fEbr»2d L5
FRL 722, BUEBOE T EICKA L WAL, ¥YavhI6PenF T10PDORR
ThiuFidgte Lz 2me o v L),

2—-3. PR JEi

HNHIK TR 5N 2 BIEHOEEKG AR 2720127 P ) 7R e L7z, ZONIZ,
VY ZHEO A (7TH), REORERE CHILICA->722 v 2#A (5 H), LY+ 2
AR o LA EE AR BRSO RCER (Bk) DIF A, PR 2 & 0 3R EE M
BEHEEFELTOREN BB, 7Y TEREICOVTIREEKALH L T ENWI L H 5720
TULF DM CIAEAR R CIE & < lgkm g 2 % 5 .

%L MERR, EOOHTT) —IZDOWTIHAREH SSGTEE 6 i (HABEH LR
B22000) (ZHE - 7z,

3. ¥R

3—1. FEREL > DRIEeRE

TOL— MIZDW A & BRI & 1§D 34/ T, B DWW T E2861628
BEREHNC DWW TIEEI605MI677PI A FLEk & M7z, FREEEL Y Y R3BFN T L ICREH L 2D T, UTO
FEEL v Y O TR T3 A < FosmI A R & U7,

BAEMRTE 2RBEE, BT BT inuwibiy v O ToORRE,1 L <, HEWIEFEHEL
WAL (M3), ZhiHLT, FFOACKLHEROMBUE, BEH & B OWFAT
$12.5m~25m & 25m~50m®D 2 DDFEEL v U THEENA L ko7 (X3), HHOAIZKS
MEREIE, BEREHINCIX69.2%I 3 L 724, BREHIZIZ14.0%I2 3 Xk o 72,

FLER SN D FRREL ¥ VIS REIC K 2 VA B o 2, BB O W TIRLE 8L, B
ZODWTERERBA 1L EDE DIZ > CHEEiL v VOEEK 4 1R L7z, 2 ORITi g
R $5720I125 5% (Paridae and related spp.) & &Y 27 A 2% (Phylloscopus spp.),
71w 39S (Cuculus spp.) EZhZThE w7z, BMEXIZIZ/NIO A S5 LU0 558 & 1R
ZJER§ % 2 7 F Dendrocopos kizuki -+ 27 4 X X F Regulus regulusi312.5mBPAN & fREEL © v
WZENEESER LTV 0IC LT, hiloe 2 F YR S 2 Turdus naumanni Ti312.5m~25m &
25m~50mTilEBNE > L 8L o7z, I RURY S ILD G X S5ITKMD A 7 ZGarrulus
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XI3. PHEEL > ¥ RIEE R DOHERE ST IAIC K B MR
Auditory=&FH DA K 2R, Visual=MWHIZ K5 (FHETRALZEAE &),
Figure 3. Comparison of numbers of records within each distance range between the two

methods of observations.
“Visual” records include cases in which birds were found by ear but later confirmed visually.

glandarius TIEFREECOELER N L > 7=, BHBNCIZK, #7MEehr 2120 TREVBL V¥
DELFENELL B 5728 DD, WAL IZIZRMOEAA R SN, ROAENSKELFTE A
$5H 3 (Va4 FCuculus fugax & 5k b b & Z Cuculus poliocephalus) 1350m~100m TD
ALEENE 5L <, 2omANTIRIFE A LRSI NAE S 572, T Luscinia cyane - F F L)
Cyanoptila cyanomelana + X ) 3 ¥ A Troglodytes troglodytes + v ) ¥ & F Tuarsiger cyanurus & /NG KA
THIIZE»bETRREDD25m~50mD LB L -7z, ZhbiFVnThg KEAFTX
ATBHIRTH 7=,

AN IZ RIS O A2 ERET L Tz (FEIABI 03601 % B < 2500171239001, 95.6%) DI
MUT, BRHNICIZ S AT > T lE2n2/3 2 Ea o (FTFEIARHO13[E % B < 592[0
PRETA3136M1, 23.0%, X A9 D A433M, 73.1%), PREFACEROERHEL » 3B & BHEHA O
FTNTEI25m AL 7 #IFT %A L7228, AT DIE12.5m~25m & 25m~50mdD 2 D D
LY UTRERESRE L8272 (K5).

DIFCig, BAICOWTi3s0mN (HFEL » 2 3 £C), BHEEICOWTid100mM A (FE
ML VD4 FET) B VHAT 2L LTHMORNREL, ZhEDELS ORLEITT N Tk
EL7z, 7RYTEEEY X Mol X ziiekd, BEITO T 2 il 3 1] 4 Bk, BRIz D0
CTHEIMOMIATH 57z (Bo 724 v 7L @ Z13283[H1624 1K, E 12596101668 {4) .
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WINTER £1<=12.5m A<= 25m E<=50m E<=100m O>100mn
51548 Paridae + related 6 spp. - - - / | 187
JVIERX Erithacus cyanurus 18

455 Dendrocopos kizuki 14
3R Hypspetes amaurotis 7 / ) ) 12
Nr R Garrulus glandarius '''''''''''' '''''''''''' 10
XOA8E % Regulus regulss |7 )8

Y2 Turdus naumanni

0% 20% 40% 60% 80% 100%
SUMMER

NS48 Parus 4 spp.

LR Phylloscopus 2 spp.
FAIV) Cyanoptiia cyanomelana
AR Cettia diphone

HvaADEE Cuculus 2 spp.

a)LY) Erithacus cyane

NI R Garrulus glandarius

SYY YA Troglodytes troglodytes
JLEARX Luscinia cyane

0% 20% 40% 60% 80% 100%
X 4. 8D LOFEIZOWTORE L ~ Y %R
AL 8 MILL L, BHEIAIC XI5 EORRE S D - 2MABD L7z, A AV oA oy T
2N IEA DL T2 RIOERILD =20 AFI Lz (EDO ) JfHiZParuslf 4 FlEO AT, 4D M
BIVavhITEIFAEEGD),
Figure 4. Proportions of records in relation to the distance ranges for species with enough
sample sizes.

Selected species are those of 8 or more records in winter and 15 or more records in summer. Paridae
and related spp., Phylloscopus spp. and Cuculus spp. were combined for simplification (Paridae in summer
includes Parus spp. only).

F1<=12.5m Zi<=25m H<=50m E<=100m [O> 100m

T T n

Summer — Singing W ; 433
Summer - Foraging %// 136
Winter — Foraging : 7/// 239

0% 20% 40% 60% 80% 100%
X 5. FEEEL O BIEEEEROTFE L ATENC K B LR
R E N LSO ENII5IIAm L il S g, AR L 72,
Figure 5. Comparison of distance ranges among season-behavior categories.

Other behaviors were recorded less than 15 times and thus neglected here.
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3—2. EXYRTF—HICLBIEMER

SAEM 7L — b, AN L BRIIZ21M O O & v 2 F A TRF4REL292P 0 B R A AL R X
i (1), 4805 5HEBHARTOEL B, X/EF 2T, KD O3FMIRHETH -
7o (EINCTEREBEH T2 L D% &), B 26501 I TERTHIZI338TE L 1255 % 2 - 7228,
TARENTZ N Z 624 L668FITIE LA EED S kb o7z, BHMERHEZY 7T, BEKED
% WIEIZ & 5 7 Parus ater - 3 51 7 Parus montanus - X < # 7 Parus varius - TF H - IV 129 Hh 7
Sitta europaea + > Y 27 H T TH o772, TN 5 H T5H6 TN IZ A DT5.6%,
AHIZ1340.0% % K 7=,

AL, A FBUSRVTEWIEIZY 23 - a7 7 - LYEEF - A -3a FY -7 b
\) Fringilla montifringilla - ¥ 2 4 2 £ * &g &, ZOIEH» O1SFITRIEAI 10K TH > 72,
WL — T 7080 h<, AUZEREAFLL) EL2FR0R40aneRen 7208, FHik
L= FETRRELEVNZR SN 572, FESNRMTH %V 7 ¥ F 3 U Leiothrix lutea 32005
F12H 4 HISHEL — TRk Eh T b,

BHEINCIE, AANBESLEBh oL - P ERS L, 6 DOFHML— P TIERVTR
LA IHNRELFETH 572, b 73 BERTEUTRNE2%% D 2B TS - 724, i
NIV 2N T RRRMATENFELME D a0 L kot A TISHIKTET
20V Eiggk 7z & DIZ L WIEIZ Y &' 4 Z Cettia diphone - X F L) - Y=< HF - AL - =
&Y 27 4 Phylloscopus borealoides - > 2.7 715 - ¥ ¥ & A LY 2 A Phylloscopus coronatus + 717 A -
aAFT7OIM, 10HERBA/ZEDEIZFH - VavAF - IVFFAL - LYV LEEF K PFEZ-
a7 7 - Y ) Cuculus saturatus - 7 % 5 7 Picus awokera - 7 A 7N I Sphenurus sieboldii - F & F
L A Motacilla cinerea - % & 4 ¥ Ficedula narcissina® 1158 C, fthd 18FRIL A0 SR A K 23 10012 i
otz TD)BAFNVIZEADIE6%BIZH 72B1TMH, 72FF L 413100 8 A
MEIL — b TREER SNz, BT, 2L ) T3S A T F D B ZITa — A TRLsk & A,
7 AN MEEAHMOL — b TR N e A EERN TR I N a5z, 2, YUV F g
v 2320054 5 H20 HIZJEAHIOITIL — M b 2R i@ b7z 7 FH T 2P, FHF 6
H 3 HIZHEEMHNOHML — b T 1R h T 5,

WA OFAAE L — M- ERMEAELCEE (100m%7-0) & RARMKEX 6 1R T, &L —
M2 BAREE IS K 5 Thk DiED, BEARERE & P Tl 5 222 81 7 8013.0.45
~1.05Td » 7z, FMED ML IRE L — P TEREEREEE2ME2 5 72 (0.56+0.47SD) 43,
KRMD IR EOHML — b T EERECEE MK 5 72 (0.54£0.498D), & - & & RAF4& 4%
PR235% 5 EAFHEROMI L — b (2.51£1.828D) &, ANLMIEDE 5 & & EOTSIL— Tk
BB mh o7 (3.12£1.428D) . JUHEUHTOASIR, L — b EEOWT R G KRB I
ARICHEEL Qe (R2) 28, BAHOBHEEKRBIEE & H ks 4 TR (X 2) Loz
MEARBRIZ R WAL 572 7277 L, MO BRI W T oEL — b & sE R —
FRL0~12FECTH - 72DICx LT, BN — DO TIEZ R ZhI6HE - 17 & R % dA
B o7z,
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50 - - 18
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S - 12§
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6. AL — Ml OfERE &R (B4 )

TEABLE A AT TD100m & 7= D OFIE, ML 3 FMICFES S A MORE R §. fEIZOVWTEIX T,
ARG 12DV TR 2 B,

Figure 6. Numbers of birds and species recorded in each survey route during the wintering
season.

Numbers of birds recorded in each year and those of species observed during the three survey years are
given. See Figure 1 for the locations and Figure 2 for the forest composition.

2. AN B T B AREEEE IS O W T ORI R
Table 2. ANOVA table for the number of birds per 100 m during the wintering season.

BIK Factor  HME Df FHH Sum Sq.  F¥F Sl Mean Sq.  F value P
. Year 2 1.36 0.68 6.59 0.012
JL— I Route 6 3.02 0.50 4.86 0.009
B2 Residuals 12 1.24 0.10

AR I W B i 2 5 B BIZFh Tv7z (Shapiro-Wilk normality test, W=0.859, P=0.006) N T, F
HIRER L 724 (W=0.965, P=0.621) % 5 EiHric 7=,

Square-root values (Shapiro-Wilk normality test, W=0.965, P=0.621) were used for the ANOVA because
the distribution of raw data differed significantly from the normal distribution (W=0.859, P=0.006).

B MRNIZ I5 1) B AR BRSO FERE K 2 BERLS 5 720102, EEMAMOL — M 2DV T 3 ERoO
BAMEARE A 7T ISR Uiz, BN 7 5515 M EEN 2B T h - 72 B SREIET
HTHo7, THRETSL— FTRHIZE» 72 (A1) ZEE2KMLEZEDT, LIHT
ETAHTDIEIPTHOWEL - P TEREL TEHh 572,

FHEA OB — bl FREAEEE (100m%720) & RERRAX 8 IR d, KL —
M B MHRECEE OFI K 23E W, ZEIRET0.07~0.35&, BRI TNE 25 7%,
AL — FRO@EN Y, MEL — b TIEREEE MK 5 72 (0.57+£0.208D) 1E2E, koL —
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IFH Aegithalos caudatus
EHS Parus ater

AR5 Parus montanus
NHS Parus varius

I 19Hh5 Sitta europaea
JWVIE R Tarsiger cyanurus
N7 R Garrulus glandarius
Others (7 spp.) . : : : . . . .
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WINTER

Figure 7. Numbers of dominant species during the wintering season in 4 forest routes within

the Tkawa University Forest.

Total numbers during the three survey years are shown. Species of less than 10 individuals were summed
in “Others.”
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Figure 8. Numbers of birds and species recorded in each survey route during the breeding

season.

Number of birds recorded in each year and number of species observed during the three survey years are
given. See Figure 1 for the locations and Figure 2 for the forest composition.

bTIE 3AER O TL.28~2.90 L LI K D B /NE 2 o5 720 TIEH RN ORER, EARECE
L — P TOAFEIES T (£3), LaL, S ek, [EARREE L Hibks 4
THEK (X2) & OBICIERBRIERVAERAD» 57, FBEIZOWTEMEL — F T13fE L
Do E &, 1THL EAGRER X hz, Ao A sk Sz 30— b (HM, IT,
MJ) FWFNE ATHILEOER L - FTHh -7 (X2),
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3. BRI I B EARBUR I DWW T DA HUM T
Table 3. ANOVA table for the number of birds per 100 m during the breeding season.

%A Factor  HHJE Df EJ5H Sum Sq.  FE¥IFES5H Mean Sq. F value P
4F. Year 2 0.32 0.16 0.67 0.530
JL— bk Route 6 12.25 2.04 8.49 <0.001
5% Residuals 12 2.89 0.24

MER RS X ER A0 6 b CTnvie 2 5 72 (Shapiro-Wilk normality test, W = 0.957, P = 0.464) ,
The distribution of raw data did not differ significantly from the normal distribution (Shapiro-Wilk
normality test, W = 0.957, P = 0.464).

A &[RRI B ARMOL — M2 DWW T 3O GFHER K Z 77 TIZL 728 DX 9 TH
5, BRI e AT BERNAELETET, ROTY T4 2L LY 24 2R, ALY
UTFYavA4 7%, MEBOWRDEEZELNT, X6IZ10PARMOLEE S 21FE & £ 5 5 72,

A I RERRE 2 L <, MEL — P AR HHOL - P TREEESKRE Lo (K1), £
Z°C, BEEA1,250mAm, 1,250mPL 11,500m A, 1,500mBL o> 3 BEREIZ 3 1) C 3 - D R i
A AR R AT L2 OAKI0TH 5. BHHICIEE - & & @S T RREE A
MEPST=ZDIZH LT, BEHNZES > L IRV ES T AL, PREOES THEEYRZ 2 -
Too TR, BHERTH LN FHOBEERML -G DTH D, 7272L, #7HOPTEY Y
H TN BRHIC S PREOEE TRRE L, YV avh 7B IICIESEEh ¢

 EHAS Parus ater

R AR Cettia djphone
v B ALY A Phylloscopus coronatus
I L9 A Phylloscopus borealoides
FA IV Cyanoptila cyanomelana
2)LY) Luscinia cyane

N HD Parus varius

219N T Parus major

aAHS Parus montanus

JL! J ERXx 7arsiger cyanurus
RENXR Cuculus poliocephalus

NI R Garrulus glandarius

I 5K Aegithalos caudatus
SAIAF Cuculus fugax

Others (21 spp.) . . . . . : . .

0 10 20 30 40 50 60 70
No. of Birds

SUMMER

X9, WHEMAE 4L — M2 28N (BhE)
MO A RHEKRE Z 2 WD 5789, 10PIK O3 Others & U 7z,
Figure 9. Numbers of dominant species during the breeding season in 4 forest routes within the

Tkawa University Forest.
Total numbers during the three survey years are shown. Species of less than 10 individuals were summed
in “Others.”
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EAERBNTY, BRI TEONER TS >z, ZDIEA, FEFIHSICER L Tn 3 B
T, U4 ZFWEAHIZEF SRR ENT, #r AL IV FLERELWALE, LY E
A& Ly TiE, BICEEVEEHROAIIR NN, XITFEWESRTE 2 572, Thixt
LCkd F)FKICIEWTOEEIRTE RONLAEIZRIEEAER AL ko, FEUS
DNTE, AN HARNTERINIEES T L B3 EA»RAB» sh (X10).
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X10. #4H (Winter) # X OV (Summer) 125 2 & il AL (A) & (B)
Figure 10. Numbers of birds (A) and species (B) in relation to the altitude ranges during the

wintering season (Winter) and the breeding season (Summer).

3—3. 7NUJRE

3F-MC78MEL, 514 DECER (5 B v ZFELS TR 646I0) MRS (iE2),
INFRIZ B AR C D BC g% 23525679001,  JEI bk T D ECEk 235646621 M1, & fH T D ALk A143
FE103BI T > 7=, FHEMA & JHUAHEMTEE 5 ML, LiLg S 72FET, EH5560DATL L
XN o 72D T H17NT Turdus chrysolaus (JEHFFMRTOAZEHIHAIZ 710), 7 bV (JEAF
MTOABELINZ5 M), F+Pu EHEKNOALZH) D3FEDATH -7, Wol¥S, 77
1 %7 Strix uralensis + 71 ¥ 7 & 71 Emberiza rustica + /> R ) H T Z Corvus coroneld\ N4 8 5 [ D
ALEEN D DA, TRTHEREMLATOLETH > 72, TOIE», LHEDIEIT 3ELIT &AL 0,
E R - % V¥ a9 Y A Pericrocotus divaricatus + X Y ¥ 55X ¥ U Emberiza elegans + L7 F1) - YN
A Hirundo rustica -+ 2 X A s & S HIERAO A Titgr S h7z (EEFETHENICR OGN S B
DVWTIHIFEAERLEL TOEAEW), ZDIEH, KIFNENTIEAE 4L 5 F1 7 7 Phalacrocorax
carbo MBI Sz, HHEhBHE LTIE, 2~ & 5 Spizaetus nipalensis?3 & 5, AL
REHOLV v FY 2 b CTHBESEHIBE, FORFHEIC K D EINAD TSI E S h T
W32, HIBBX TIIEE L2 G0 THEN L KBS Sz, &b, RENRMOY oY F 3
7iE, B U 722 v 4 ZREDREE SIS, 200449 H 9 HICHEEMA (HML — b T fif 3 A1)
T2, F28HIZREEFHM AT — Fi<) T8, FI4HIZHIINDOEFRES (PHILT) T1H
DELEFR S Nz,
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4. ZE

BRIZB T2 B BEAGTEE L TEA Y E A Y b (point counts) & 54 Y b5 vt
F ¥ (line transects) 7% % (Bibby et al. 1992), 74 Y F 7 v &2 MEDTH N LD L OFF
EMffk AR TE B LW WA H 5 (Wilson et al. 2000) 7%, WMOHEE H % (F#52009) .
AR CTIRERNZAEA Y b ATy b ERATD, KAV FOMEIZE > TIIEE A EBD X
Mozl b, SHEFBETHA v V2B ETWNELZEL T, MiRIFA 7 &2 b
BEREHALZ, 94V I vE s MEORERE LT, FHEEOBEN KIS U TR A%k
BELZDENZDTEIERETFOHRE, LrL, SHOHREEH TIEEIZEBROOEIE A%
WeDT, HERHAERALY S Z & TAREIZE 2T L3 Ada<, RS RN RIFZ 57
DT, 74V 710 MEOWRHREIRYTh>7-LBbN S,

WFhOFETE, HEHEPIL, Kig, #%, MICK3REELEITLZ EOMWD 12T
51, HWIZID U 2wt 2388 - oWraRet n 28 cdh 5 (HH1977, Verner 1985, Bibby et
al. 1992), SHOHFHBIZFEEDR A TIT > =D THEHEBOMD 37505, 2O THE I A
BEOHEIMNEN I BEN S 572, BIIZOWTE, BORLERSHMEE E— 212218 T
FTHZENMeNTHS (HIF1977), Lo L, KEFETIE, FEL— b0 g M
i & BCIRERLL E2 2 BT d - 722 &0, MROWEHROMHE X & ZEL T, b
GaTED2ZT—EICT LD EORIBRIZZR G T, KN X M iTbah o7z, KiERPHEEIC
DNWTETEBFT LI E B L1280, HEROMIEZL Than,

FAVE ATV METEIA VT 27 FIETEFEL — + 25 OFFFEEVIZE BOFRR
FMET§5Z LT oz, RBLAZ2EOHERTOBEHAEIZOVTIRE F X E a4
EHERREINTE 2 (IF1977) . SRIOFEEEL » DRlatric ko, My » 2 iEkEu
HRORKEXHTIEIEL, BREATHoTNENEINITRELLLEAINBIIEVPHE N 57
(X5), bbb, FRICK2aeaTEPHEEcOMEENL < & 55, HRLHE12.5mLIN
DIFFIZL LT, omEDEVWRBIRIFEALRE I AL (K3), SV ud, 25mPET
BT aEWEARE 2D REENh TSI EEZ 605, HHICK2MERIIERBIZZ W &»
5, KDBADRE N 2 X T OBRHNBAM XD & EER OIS L VAR (K3) 122825
TeeEILOND, ki, BHEOAICKIMRMAR P REEL v Y ThEr 72013, BRE%
R LU TRPEATOAERDTLEI ZEICL > THRAKME N L 28NS b 528, FEARMIC
FFREEAIVMEE R I N LA ML TWB EE X 5N D, MERFIEIC & B LEEDE NI
DWTCIEHIE (1977) R Bibby et al. (1992) THHH EF 65 hTnana, 7z & X EhIC
BABOHMTIA Y b T v PEETSILO6 (1989) & EIAKD81%~82% % I & 71
FoTHANLZELTVWBEZERE Y, BHTEAVHETHA I,

PEAEIC kB FHER (M LE) oI, HRERY 720 OMKREEE 274 2 103k & AE
LD, ZOMBEABNTZHEL LT, —DICBABHHAOKIESS 5, KMEOLEE (X
3) 2o IFEEROHPH A 25mMN (LYY 2 £T) ICHIRTERAEEIZZIEK T LAV E
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Bbhsd, UL, FHIBHEIAIC, 223440000y w0 X512, HMECHZ 5T
FRI28hboTiEMINENTr — ARSI MTLKEZ 81255 (X4), £72,25mPNTH >
TE125mPAE D  REREAELPL TS (K3) Z&n5, HMHMHEKTEREEL100%
CARE L CEE RN T 2103 AN 5, &5 - DOMIKIE, M & ICHEICIS U2
EROTCF -2 2MWIET 2 HER S 5, & 213, OS5 (1989) EHF (1977) Dk %
FAWTREZ LIZHIIE L 227 — 212 K 0 B HECHNEE 2 &KX 3 Z Lkl Tns, Ly
U, i8RIEBRECREICE > TEED S0, EHEL NHMEO S OHIER 2/ 2 & 12 1EK
TEORFIEFHICHHELAFETH S, £/, LEHEOIRTHAHMIET 2 LS T EdicsEEod a0
MR A X DR T ZLICAZDT, BEEAIALTLEI VX2 2D 5, #AAhOREEREZ
DEDIZEPBDDOBENRSH LI LEFETIE, WHEOE=2) YV 7#HETENT2DIEML
WweEbhs,

AT, EHERNO B 2 MEKAE —-FONEHME L T35, kK, E#LHFHEOAR
BbaEaED TR ® 2 WIS THIRT 2 Z L 2EL T 20T, {ERKIERS 4
WThd, LrL, RIZBFZ20EOVThEEY & I3-bIY, REKCL—-F250
PREEA GOk LT HH 2Z A TR E LoD, BREHICX ML Tba -7, [k
FHRYG72 0 Tld e < EPEEEY 720 TERLTWEDT, SHOMAEICHNTY, Ok~
JERAIERRAEOME A SIZETIC R TH b, & LAk 4 T & TRAENKEL
EHH L, ZOHETORKIZEMEEETC S, LaLl, #MERICERLTOhAEWS, SOty
27— & TIEFEEEL v OHIEERIIHMN Y 4 Tk > TRIEEAEEDEN» 572, 72770, &5
DFETIIRELFTE 2T 2 BOMEEKL ARG S LT 0o T, Eiilo 7T — & %ot
R HRT ABA BN EIVETH B,

AWFZETIE, Vv AREELLBICT P TERBBEHTSZ LT, MK TR SN2 Bk
FIFME SO 0L Bbh b, HEKANLEIHEKRO LS 51 TULrilikS Nt r - 2fidZ
Ao Zen b, BEEMANTEEMEZFHNIUIIFNNHIEO I B 5 BFHIZIZITE
TEBLVWABEAI, BHBAL—- P TR -V SR 1IHFOLLBEEL L 52T LIZD
Wi, b— FREIOEOD S M2 E RS ER TR A L, HNHIR ORI 3513 5 8 KA % i
THRLVISHND»S, #YThHo72eFEALD, RNETIEIT 2 20MELREN» S, HE51,800m
P bofEilms o @milm CE#FETETE 5T, SHORETH 5.

7R TR TEMI NI TH > 72, 5 HISHILH M & UG AR Tl gk X
N, MiThdn» L2EBAL A, HEVIED ORHICOABRINITETH > 72, 5519
FEXIRIFEE LD A TRisk S, G L 728N T3 2 < MR 2> & RS O Bl 1 72 85 %
FMHT 28 Th o7z, HNBIRAEARO BHEL MM AR & § 2581213, 25 LABREIZY
AL — ARG DA, T TEEE S > ENINICERMTILELRHB25 5,

HIN IO BFHIZ DO W TR AR IZ RO bk r 5728, GRSk IZON
TREMEDOEHERES (20100 A LD TNE, ZOKRTIZEDHEMEL- L =il %
Ay Y A M ORMHXE LTORLTWS (B13454 v ¥ 1), AWMEOHFEHRPH L EH T 510
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Ay Y allDONTHEL2E A, ARG TLLHL S > = FMEOBHELZEZ (2010) 12
BN L5728 O D 572 (YT - FF a2 - VI T BT arsL - A
FoHALLF - AFAEEF - RVH TR AV aTA), ThEBOTRE 5 HAG L2
grEh Ttk (HER2), WolFH, BMEOBHEZRZ (2010) (ZECEAH > TAMEIC
B 14FED > 72 KRB 2% - KB 1FA2R<). 5 5V~ > FScolopax rusticola, 37 INZ 2
Otus scops, 3 2 71 Caprimulgus indicus\IEATHETH O, 74 F a2 7 Lagopus mutus I i &1L+ LA
IZOAGAATZZ NS, SHOFAETERA IS hoELOENS, FKH10HD S 5
T < YN X Apus pacificus, F T E X Lanius tigrinus, 4 7 &NV Prunella collaris, %> 37 F 3
Terpsiphone atrocaudata, 3 X Coccothraustes coccothraustea® 5 FlL, &I DO EMEZE S (2010)
TYYUHHIRD S Bl &Sz A v ¥ 28U 2 I &K<, 2 1 Y Emberiza variabilisit 3 X
VA TSN D D0, WTNEARETEFHLINHORMY) 7 Th B, LirL, Yung
Turdus pallidus, 7 7 ¥ Emberiza spodocephala, 717 7 ¥ 7 Carduelis sinica, ~ ¥ 7 Carduelis spinus
DAFRIZDONTE, EHEPERE L TG TH 272Dk L ar >zt b5, 2D &
E, 7RY TEETE EQHUETRSRE KT Z L OEEEE R L T3,

HBHETEIBHEERLEREE L VS 2 HMBEPHMETHIELEROEREN GV L
(MacArthur & MacArthur 1961, Hino1985, £1H11987b) Ak, FHifi D2 %58 < 5211 %
Z & (MacArthur & MacArthur 1961, £l 51982) BRI 6N T\ 5, AIFZEo eI, L —
FEBRODTOTNGEG L 2FMO—ETH D, FHEBEIZLIHNEZEL LS TELneHE
AbNB. L— Mk THAERBICIFHESDERS 572 DD, HHERIZIZRL TV,
U= P RIFMEEIZHEEL T o, BEAHTEEMBITE L — M THEKREEICEEEL S
D (F2 - 3), FCBEAHNTIZATHRD RN THHE D B O 72 OIS FHFMRE A & O #HE L
Bbh 3 FAHR ORI Ll sd -7 (X6). LaL, SHOHFHEL - OB
B3 —Tidal, SEIFhfha 4 TEEGATHE (X2) 226, L— MHANOHKRT
FEHHO SR L BRMEEOBIRIZDONTER T 2D HE LV, 7272, &fkiCh T, Ffice s
TOBELENE, 57 (K7 -9 - [i&1), HS (2011) »PEREF LD 7=2ENEE=2)
VIHBORERTE v H T IFEHARSN (72720, BEh X OB S WBERAE) TE HE
EWEFIA B D, KA T & BHEER 2 2 < AZH)IBBROHME RO T e N2 27255,
72720, ST A T ZEERESMTE#S TS 2 (51987, fEH S5 2011) A
5, BT LEEEMOL XKML DT A2 S Lk, BRI O NEE NI A
THDOENIZT A ARLY 2 A 200, ALY, AL ) BEEE S5, TOKD BRI,
HH (1977) DR L T2 0WThofHks 4 TOREMHE b a v, ZHIIEEA A
WOBESTP IR > 7= Z &0, AMHER» 5 FACRTE O KPR INS F 2§ 2 $HAR A
(1977) OFHEELA TV Z MZEEFR Toanzon s Lk, KINAEHIOSHARZ I,
—ODOFMAA TELTRY LR3I LR IhETIEEALE LN DT, SHEBMHAETT
B EELELEYHOTAELED TS BERH B725 5,
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Summary

Line transect surveys were conducted for three years along five routes in the Ikawa
University Forest, Shizuoka City, Japan, and two routes in neighboring forests in order to
describe the wintering and breeding avifauna in the forested area. Numbers of records that
were visually confirmed declined sharply with the distance from the survey route, whereas
those that were confirmed only by sound tended to be more in the middle ranges of distance
than in the closest range. I restricted the distance ranges of birds to 50 m during the wintering
season and 100 m during the breeding season for further analyses, resulting in the data set
consisting of 624 birds of 26 species in winter and 668 birds of 38 species in summer. The most
predominant taxonomic group was six species of Paridae and closely-related families, which
occupied 76 % and 40 % of total individuals in winter and summer, respectively. No clear
relationships with forest composition along the survey routes were found in either the total
numbers of individuals or those of species, implying that several forest types along each route
obscured the relationships between forest types and avifauna. Supplemental adlib records
added 34 more species to the 44 species found by the line transects. Fifteen species of the 34
were relatively rare or transit species and the remaining 19 species were mostly non-forest
species, which could contribute to higher biodiversity at the landscape scale.

(201241 H30H =2#H)
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