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H 1. EBAFTAFIZEWNTIDS 2RI WHIOY X |, BIERICENE199264EA © 19974 £ T
Table 1. List of avian species observed from September to February at Joetsu University of Education.
Data were pooled from 1992 to 1997.

[ Hf FZ4 ISR Occurrenct
Family name Japanese name Latin name Sep, Oct.  Nowv. Dec. Jan. Feb. ‘Tolal®
CEERAL] BATTY Tachybaptus ruficollis + + + + +
+XH PR LA Nyxticorax nyclicorax + +
EE R L Egretta alba + +
a4 Egrelia garzetta + + +
THYX Ardea cincrea + + + + + +
PR APy Aix galericulata +
zHE Anas platyrhynchos + -+ + + +
ANHE Anas poecilorhyncha + + + + +
aHE Anas crecca + + + + + +
Ringoe Aythya ferina +
7 hEt A= Pandion haliaetus +
4 Mitvus migrans + + + + + +
AEE-& A Accipiter nisus + +
Ny T Ak dd Falco peregrinus +
Favy vy Falco tinnuncutus + + +
YR *2 Phasianus colchicus + + + + +
PESE] ERZ Gallinago gallinago +
HER FUp Streplopelia orientalis + + + + +
72a9ft Foag Strix uralensis + +
TeUri Akl FRUIA Apus pacificus +
P EEY RS Alcedo atlhis + 1 + + + 1
B E Y1 TAY D Picus awokera + 1 1 + + + 2
FThT T Dendrocopos major + + +
a¥s Dendrocopos kizuki + 1 1 + + + 2
Vi Ak i Hirundo rustica +
¥4 FEFL 4 Motacilla cinerea + + +
Nk 4 Motacilla alba + + + + + +
ta FY# eary Hypsipeles amaurolis -+ 4 3 + + 11 18
T X5 X Lanius bucephalus + 2 + i + + 3
IVHFLR IVHYL Troglodytes troglodytes 1 1 + + 2
VST V- dd Luscinia calliope 1 1
RYEyE Tarsiger cyanurus 1 + 1 2
PELA-EE Y Phoenicurus auroreus + + + + +
4uearye Monticola solitarius +
bIuri Zoothera dauma 1 1 2
Yany Turdus pallidus + 1 1 1 1 4
TIFr I Turdus obscurus 1 1
b EE Turdus naumanni + + + + +
w4 A8 gU4R Celtia diphone 1 18 10 3 32
EE VR E FPiylloscopus borealis + 3 3
EFERE L Regulus regulus +
2 &5 TP AL F Muscicapa dauurica +
X LN Acgithalos candatus + 7 1 29 + + 37
YVa9NnIH a7 Parus montanus + + + 1 + 1
[ A FParus ater + + 2 + + 2
hded /M Parus varius 7 29 9 3 10 20 78
P EY S 4 Parus major 3 17 20 41 18 20 19
AT aft F34-] Zosterops japonica + 2 + 1 1 4
ket ot kAo Emberiza cioides + 3 2 + + 5
I Emberiza yessoensis 3 3
FA TN Emberiza fucata 1 + 1
N THN Emberiza rustica 23 3 + + + 26
B e i i3 - 1 Emberiza elegans +
o3 Emberiza sulphurata 3 3
TEY Emberiza spodocephala 98 19 3 + 1 121
TR 7HY Fringilla montifringilla + ] + 1
rIET Carduelis sinica + + + 2 2
RzpEge Canduelis flammea +
NX=via* Uragus sibiricus 2 5 7
oY Pyrriwula pyrrhula + + + +
4 hn+ Eophona personata +
P Coccolhraustes coccothraustes +
naFy Fu§ AXA Passer montanus + + 2 3 + + 5
L FYF IS Ay Stunius cineraceus + + + + + +
7% Zft A Garrulus glandarius 1 + + + + 1
NEBESHT R Corvus corone + + + + + +
NI bHTR Corvus hiynch + + + + + +
EIF_Tolal __28 lamilics 67 specics 1221 79 91 32 55 189

TATHN TR WMz +<— 2 &, PRERL PSR T OMNIREE MET/HRL X,
Birds observed within the campus are represented in the 1able by a plus mark, and figures indicate the number of banded birds.
2 RERRMIK, Total number of banded birds,  * XN, Transient species.
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Fig. 1. Seasonal change in the number of species. @ indicates the number of species observed by line
censuses, fixed-point observations and mist net capture from 1992 to 1997. O shows the number of
species observed by line censuses from 1996 to 1997.
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Fig. 2. Seasonal change in the number of individuals expressed as the average number of individuals per
census (September 1996 — February 1997). IR: the total number of individuals, @: the number of

individuals estimated by line censuses, O: the number of waterfowl estimated by fixed-point
observations.
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2. BAOBEGAM. T2 LIZREGEE. » EMOF — 21265 L 2.
Table 2. Four dominant species in each month. Rank 1 shows the first dominant species. Data on
waterfowl were excluded from this analysis.

Species rank
Month 1 2 3 4
Sep. Passer montanus Corvus corone Hypsipetes amaurotis Motacilla alba
Oct.  Passer montanus Corvus corone Hypsipetes amaurotis Carduelis sinica
Nov. Passer montanus Hypsipetes amaurotis Corvus corone Parus major
Dec. Passer montanus Corvus corone Hypsipetes amaurotis Fringilla montifringilla
Jan.  Fringilla montifringilla  Passer montanus Parus major Emberiza rustica
Feb. Passer montanus Parus major Corvus corone Parus varius

2. AR D ZEHZEAL

1996 4E 9 H 25 19974 2 A £ TOMAIMIMIZ T 4 > & > 2k & iEgEic & - THE#
Shi-fRErkEus, 1 AR EL, Mo 2 Aickédbaro7z (K2). Zhid, 9H
MORRMIZH TENRAIZEHFL, 1 HIZZOEBREEL L2256 TH3 (M2) 1
AizidfeRiic~ 4 €320k, HAHE533MHIA, IHE620MHk, KoY woo.6fiik
D 14798k » EFABE L. Zho 7 EROMEENE, 1 AoRMEKE (233.6
k) 633%% L7z, 2 AIZidiid L=k S icthodiGice s s a el v H €,
HANHE, FoNYaMPBEREht < ko DR EEBIEED L.

HERERR LS TEBIE, 10~ 1 F & TIX0MBEANIR TLEL T, 9AL 2 HIZDBr»
7= (2 2). 9 Aicizh EF#R< L 26 Rl 39.0fElkA s & h, 2 AD 24528k L N Hah-
f=. #2012, A RHAREAEKKORE 2L OH SIHIZH 4 L % TORZ & ARNCEE L 7=, i
fz7 b (128, 1A), #7532 (10A), #5354 (1 H) AL 4FORIZb s Z L hidh
DR, OVTHOAEZAZXA, NURYHIFR, €3 FY, OO 19h5DMEBERE, 72 (£2).

3. iR A

AR, S0RE 480 MR AMRIEL 7 (3 1), WANIE LMAREIC & > THIMER KAt
W B0, EREROEELEHMELIZD, S And, REHEEEES S 5720
B1I0HE 12 ATERFh 221 {EkE 01k TH 7= (F 1), WEREEEIL, 74 U
%<, RIfAkTH 7. LhL, BRI L T & 2AKBIER Sty
o, THTRIEAOFA VR BRI, 11 7 & T TE 2248, 12 ALIBREEI,»»
BRIV EE 572, TADIZKROT, Y Vavh ey~ H7OMEEEE»E<, £h
ZFh119 k& 18k A -7 (K1), Wikie SIEHHWIEZBL T CEL, > VavnT
131995 4 12 A 26 HIZ—WEMIZf% - 7= K0 (RU% 2 35cm) OXHIZ 14k, £/12H29
FiC 8 EMHNE L 2o, 3 L 2fBfiE, N TREGE AN TR L -k
FhTnkhro7=, Zhooffifkid, %ML EEs2e4<, 1ADEYHATIE
[ERTE hh o, [ARIC, 1996412 A 1 HO—IEN A KE (BT 46cm) DHD 12 H
4 Iz & RO > 2 29 5 7 4 11 RN X hi. 1 H T 10HERLL LA & h-fli,
VAR N ADTASRER%RDL L oy AT T, ErOMIK1 HIZ1 ~ 53R (Y
+ BEHEIAE =36 £ 0.1, N=79) Ll CcEiah -7,
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# 3. BUINI0& BUAIONC d507 5 LN & A B L.

Table 3. A comparison of avifauna and the number of birds recorded during the pre-snowy period
(22 December 1996 to 28 January 1997) and during the snowy period (1-25 February 1997).
Censuses were carried out 8 times during the pre-snowy period and 6 times during the snowy
period, at Joetsu University of Education.

RO 0] RU401
During pre-snowy period ( N =8) During snowy period ( N =6)
1, ‘tth Latin No.ofbirds/ Occurrence Dominance No.of birds/ Occurrence Dominance

Jap name name census, mean rate' (%) rate’ (%) census, mean rate’ (%) rate? (%)
h427TY Tachybaptus ruficollis 04 25.0 0.2

THAHF Ardea cinerea 0.6 62.5 03 0.5 50.0 0.9
v HE Anas platyriynchos 330 100.0 139

HLHE Anas poecilorkyncha 529 100.0 223

aHE Anas crecca 63.6 100.0 268 1.8 333 34
tkinvw Aythya ferina 0.5 375 0.2

b Milvus migrans 11 87.5 0.5 1.5 833 2.8
*v Phasianus colchicus 0.5 50.0 0.2 0.5 50.0 09
EZAll Streptopelia orientalis 26 875 1.1 0.8 66.7 1.6
R 3 Alcedo atthis 03 25.0 0.1

TAY7 Picus awokera 04 375 0.2 08 333 1.6
Thy s Dendrocopos major 0.5 50.0 0.2 0.5 333 0.9
ars Dendrocopos kizuki 0.6 75.0 0.3 0.7 66.7 1.2
NrEFLA4 Motacilla alba 2.5 100.0 1.0 13 100.0 2.5
ea kY Hypsipetes amaurotis 4.0 100.0 1.7 38 100.0 71
X Lanius bucephalus 1.5 87.5 0.6 0.5 50.0 0.9
IV Troglodytes troglodytes 0.5 125 0.2

Pavkax Phoenicurus auroreus 04 375 0.2

randg Turdus pallidus 09 50.0 0.4 0.7 50.0 1.2
V4N Turdus naumanni 3.0 100.0 13 1.0 66.7 19
204 24% Regulus regulus 0.1 12.5 0.1
Xt K Aegithalos caudatus 39 87.5 1.6 32 83.3 5.9
= b/ Parus montanus 0.8 87.5 03 0.7 833 1.2
e#HT Parus ater 29 100.0 1.2 38 100.0 7.1
Yv#HI Parus varius 36 100.0 1.5 4.5 100.0 84
¥TaNT Parus major 5.5 100.0 23 6.2 100.0 11.5
AT Zosterops japonica 2.1 50.0 09
kAo Emberiza cioides 0.6 50.0 03

LR Emberiza rustica 4.1 100.0 1.7

TAY Emberiza spodocephala 24 87.5 1.0
Ya Fringilla montifringilla 134 87.5 5.6

v Pyrrhula pyrrhula 38 75.0 15 3.2 66.7 5.9
A XA Passer montanus 125 100.0 53 10.3 100.0 19.2
LY FY Sturnus cineraceus 34 875 14 0.7 333 1.2
R Garrulus glandarius 0.5 62.5 0.2 0.2 16.7 03
N KT H IR Corvus corone 4.0 100.0 1.7 4.5 1000 84
N T+ 3T A Corvus macrorhynchos 2.1 75.0 09 1.2 66.7 2.2
Total number of species 37 24

1. Occurrence rate: the number of censuses in which the species was recorded divided by the total number of censuses.
2. Dominance rate: the total number of individuals for each species divided by the total of all species.

4. RUBHi%OME, B DI

RIBRINIZI7RABIER I N n, RIBICEAA YT, e HE, ALHE, FINY
O, #74€3, IVHFAL, UavaFk FU484F, Y0, kA9, AL IR,
THY, 7O BASBREIhLS 52720, 4SS (£3), MEBEWICERIA
B -7 1B3HNI BN, IVHFLELFs4858%13, The¥h1 H14H, 12
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A2HE 1 A28HIC 1 BILABIR EhA» >0 TEARTH 5. B0 10MIZ10A»5
MR Bl heh S, RIBWNCA R L2, SICRIEIAA T MBI L 22/, 19974ED
WETR MLV ah o7 (K 3), BMBNIIEERO SO H THOBHEHE S, 7
ETRER L LM AT MY, XA, Y VavhT, AVFTHXADET 1 ADELHLRFE
LThot (%2). RIBHMOLM ARIIAXA, a9 hT, NOERIVHITA, ¥<H
F DIE= - 7=,

ARG, MBI MBL 224 [0 B FOMBEOT + FHER2IE, BTHijc
812 44 %T, MEWD68.0 £ 5.5%IZIREFREIZES -7z (Wilcoxon DFFS{LIAR B E
Z=-342, P<0.001). 24FiD 55, REA - MG L & WBEH 100 %7 > =-Fi, /o
LA, va by, hI, YoHT, ¥Va9HT, AXA, NYRIFIZAD TG
Eofs (£3). MU, MWL SWMBILZ24 0> 5, MTBHICEERSERIZKD
LR, a7 BB IS ETRETSEDSL, NoeFL A, X, YF3, 45 F
VD6 T (WTFhDMS P < 0.05, Mann-Whitney D URRTE), 5 18 OB
THRAZIRD hkh 572,

B

9 ~ 2 ADIEFHAIIC_ LB RAMA TR X - BEOMEBUL, 28F67MITH - 7=,
ik L OMEARBOEGHZEL, MEMROMMR & SMEFOMEKOLE, S, T
7= 67 FU3, FHUASHBIL TR (1R, MBEHIc@HAh,» ST 38 (5 8),
MEW-OAMET 58 (1080, KEWICEHARYHD T8 (6 ), MTBIZRFHEELSE
U 2R A HERE 00 (1840, EBM 27/ D624 SITHBHTHILNTES,

aYE, FauSUERY, FEFLA, hTTT, 9S4 2O55E, I AL 6BIREh
7=, BBETO 12 A Z TCICWThoOMS T TICHE A, 5B 2H LZ0T, HRERFERK,
KIBFIZKAHBNAHEBLIZEAGhEY, #AVTevEY 4 R, BRI#ZO 3 AHIC
REVNHAENTHEREINATHIDOT (KM - P4 1996) , BUE & 3Bk L < EHINIZBT)§
BfiL x5, LBILA TR, FEFLALa4HIHEB, FaurvEIR3LRLEAT
W3 (LBBNE1994). FeFL 4 La9FiE, 12 ALERE TIIBR I hkr 728,
MEHTE BT ORBRNZOLAWTFHETHREEN TSI 25 (ILEARRE), Rt
B E L TOBAHENAS S, Fau sy Y FU3RiRO#AE (KK - B 1996) &5
BIOMAEL? S MPATIE 7 ~ 11 A £ CRSINICBER M 7=DT, £BEVS KDERS
KA T—IHMICELE TAREEA LN 3.
RIBWNCHERTARICBAAYTY, =HE, ALFE, HTHI, V398 EF, 4
su, xFvo, »¥34H, 7AY, 7 IIVO0MAWE. RRMEFELERBET
BHAYTY, AEM, A7 L, ORI EVBREhLh 725, WTFho
& KMAHRE Ly 3 AICRHURKBICHBT 30T (K - it 1996) , HARH
EVIEDUFISEBEIATWEEDLEALLONS, AXAHBHEHTIE A Volistidit
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TRAETHHME L, HEEIRMBICLDHMETIRAT I LN TELS LD HEELS
h3., &7 (1981) 1%, HHBRZSBIEKETD L+NIHRBOIILAIZ 51T 5 BEED
FEHMEHERAEL, BREMTZ 240cm D 2 A3, SHOFHELRK LA D ogREE 7

PYOMEEKEOELVEDEZREL TS, 1997 FIEOMHET, MEHICAEESED L
ORI HE, FTNE, NTEFLSL, BX, VX, LOFYD 6 i aHE
PAZOThii LA ELRRBMET M T, HERKOBIIMEBIZLZEDLEELDS
ha,

MR eR ISR 2T, MENICEEESRP T 502557, BHITH LTR
REBFYVFERLH I, MBAMOZAX A0H T 2K E 18O BKIL, RIZHM - M
T LE LMK E MBEAHERE L. FAERATRIL-e3 FY (AR 1994),
YUavh T (HERE 1996), Y~ (FH 1996) &, JESHIY A L TV EESEER
L, ®ELEMEEBE#REL T =0T, ZhoDHBRBEOMEBLIZLAERZTTOEN
EEZONS, LAL, SEORETY Y 29 h 7 BIBF KIS OMBES—IMIZE
Bifisshr:, Zhooflkiz, Zo%EELE»-EZE2S, JOBHEOILNA, 5 BE)
LAk Er16hs, P2 vh7R3KMIIEBLBRMETRATAZLENEL LS
(thHf 1967). ZD7-ORBROZWILEHEDOHHR CIRAWNICHEE DT 5 Z L 21
(1971) RHEMIEA (1973) HPEL TS, 7=, hH (1967) ERFEIZHEWTHRTE
B2V 2 h T OMBEA—FOINT A2 L 2BIRL, PV avhS3RIBOLH T,
YoHT, IHFIZHAREAEROMBIZN L TRBORENAE LL I ARG LTS, =
FHIZGABER E N0, FRBIEROBIEH S IR 20 L TR —DOBIHAHIEL Tk
WZEkpbhroT3 (R 1996). LALEAS, KOEEMRBOMBHLHEICLS
BOME D NIERIRTH B,
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Avifauna on the campus of Joetsu University of Education during the non-breeding
season
— Effect of snow on bird community in an area of heavy snowfall —

Toru Oka" & Masahiko Nakamura

Laboratory of Animal Ecology, Department of Biology, Joetsu University of Education,
1 Yamayashiki-machi, Joetsu-shi, Niigata 943-8512, Japan

The Joetsu region is famous as an area of heavy snowfall. In this region, snow lies on the
ground 1-3 m deep from January to February every year. To determine the effect of snow on bird
community, avifauna and the number of birds on the campus of Joetsu University of Education
were studied by line censuses, fixed-point observations and mist net captures between September
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and February in 1992-1997. A total of 67 species of 28 families were recorded and 489 birds of 30
species were banded. Based on the seasonal change in the avifauna and a comparison of the
number of species and individuals between the pre-snowy period from 22 December, 1996 to 28
January, 1997 and the snowy period of 1-25 February, 1997, these species were classified into six
groups as follows: (1) one summer visitor (Hirundo rustica), (2) five species (Egretta garzetta,
Falco tinnunculus, Motacilla cinerea, Cettia diphone, Carduelis sinica) that disappeared from the
study area by December, (3) 10 species (Tachybaptus ruficollis, Anas platyrhynchos, A.
poecilorhyncha, Alcedo atthis, Phoenicurus auroreus, Zosterops japonica, Emberiza cioides, E.
rustica, E. spodocephala, Fringilla montifringilla) that disappeared during the snowy period, (4)
six species (A. crecca, Streptopelia orientalis, M. alba, Lanius bucephalus, Turdus naumanni,
Sturnus cineraceus) that decreased in number during the snowy period, (5) 18 species that
remained regardless of snow fall, and (6) 27 transient species. The species which forage in the
water such as waterfowl or on the ground, such as thrushes and buntings, disappeared or
decreased in number during the snowy period because their foraging areas were frozen or
covered with deep snow. In contrast, the numbers of woodpeckers, titmice, sparrows and crows
were not affected by snow. Their occurrence rates were stable before and during the snowy
period.

Key words: avifauna, high snowfall region, number of birds, snow
*Present address: Irabu High School, 1079-1 Maezatozoe, Irabu-cho, Miyako-gun, Okinawa 906-
0501



