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Fig. 1. Map of the study area.
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1. BEKo%EL

HEMMh, 39 rYBEBEDS B, T4 4 F Nycticorax nycticorax, ¥4 % ¥
Egretta alba, 3% ¥ E. garzetta, 7 #* % ¥ Ardea cinerea, 7 < 4 ¥ Bubulcus ibis,
FauHFE, intermedia, 3 ¥ T4 Ixobrychus sinensis ® TfHEFE N/, THOH
BREHDE, I Fhb-L bEI6%, ROTTIHF, 7AHFMNKTH - 1-.
TAYFII56% SR 3 HICHWNDE LHBRLHED, >, T/, BHLOHOHERE, Fa
o4 F(312%, 3V ITMI310%, ToHFIZ4BT, Cho IFEEMCEEREL -,

BHOBEREC>VTAHB L, HiCL > TRERSE B EHBHMSRL > TV,
FEABLTAON a4 FR1IA»S AL FI TR IIF» S10ATHR DI H - 12
(Fig. 2). a4 ¥oMikEus 4 ALBEMIcmML, 8 A21HICHBAIOFIEEZBLE. 9
BLBBUEDL, 03 5105 Hi% THB L <.

T4 4 FRLAMcEEESEML 72 (Fig. 2). 1A»53BichidT 0FH o 20FHi
BThorts, 4ALMRELOL, 10HZTSRPRIETLLEA > 11ABHETMML,
12A24 HITRASSF %508} L <.

Y4 FREEEZMLTHONLH, BIICHEEEANL . (Fig. 3). 1A»56
BETROFLSI0ERIHTHB L T, 7T ALUBEEESMML, 8 A218 KKK
54 &G L. 2O®E L, 1AL Fh 5105 ¢HER L 12,

TAYFSEEEMLTHONLN, KHcBEERMEMLE (Fig. 3). 4A»56
BETIROLHL S IFIFTHEHERE L 22A, TALEMML, 11BL12AKRASF=EE L
fcob, BOLEk. Zo®RBOWML, 3848125 %888 k.
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K TREAICLEMNEGES N, o 3FOY FFOBEEEP HBRRIE DL » -
7c.
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Fig. 2. Fluctuation in numbers of E. garzetta and N. nycticorax observed at the mouth of
the Tama River from December 1988 to December 1989.
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RO &S KEENPMOROEBELHEMR, 544 ¥, a4 ¥, 749F, F44F
DAFTH 7. COBEATMOAJNORMK LRI LTA, 1APGIAIRMI T
TAYFETAHFDEDIEENEH -7 (Fig. 4). TO2HTENAETN]L HI365%,
2H1376%, 3H1380% % &t dHLUBTAHYFL T4+ FOHEMHEDL, F14+
FEadFOHEMWMLI, Y4 4FLa4+F¥O2BT4ALS8AHLIIT, 2E&D
84% > 598% % Lwt:. 9RLIE, BUTAYFEITAH+FOHESHMHEML, 1281
FiT88% 2 5Mt. COLSILEIPSHIKAITRIAFFEIHFHNEL, I oK
DUTRTAHFE TS 4 FRBEVEAMMBS - 1.

3. BRABH

St. CEREBAHMORAL TOABEKONAEA5E, a4 FEF4 4 FORRAMBIK
DUBHEL, TAYFETAHFOHEGIE, >/ (Fig. 5). I+ Fi3 LRBOSL.5
M5St. 2 FTTN%D 586% & FVEATRALLY, BREGEVAOMOSt.1 TiR14
EED . T4 FORAMEDEISIESL. 55 5St. 2 £ THT%H 583% Th - 145,
St. 1 TZDEEDREGIENA2% L 12, T4 HFSt. 55 5St. 1iTh 3 T29%, 14%,
34%, 21%, 37% & 2EMICRAEKOSIARE,N 1. T4+ F3St.5H,58t.30DF
HMTHLBEEANLN, EDOSt. THEATHRBESL L, - 12,
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Fig. 3. Fluctuation in numbers of E. alba and A. cinerea observed at the mouth of the
Tama River from December 1988 to December 1989.
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Fig. 4. Relative abundance of four species of herons at the mouth of the Tama River from
December 1988 to December 1989,

N indicates the total number of individuals counted during all censuses of the month.
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Fig. 5. Frequency of daytime foraging activities for herons, based on observations at each
station.
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RHBEBNOFB TR YA, a4+F, 7A4F, I FO4FEMBEEL, THEHP=
YIFEOBBS EooTE IR ASREEEELON S,
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BIRRICHEY 4 XDBV T4 4 F L T4 FOHBA A 3 &, ¥4+ FOMEEBIIRK
Bic, 7AYFRIEMCHMLE. BEEMRICOWTA5E, Y14 Fiday+FLEMIC
FNTHE VSt 1 TREBOENGIRIEL, 43%TH - 7155, St.2,5S8t.51c,MmiF TIF5T%
o83 LEVEIEERLI., TAHFR A+ FLVEABKOISHE L, KEMEE
BEBEE N/, Sawara et al. (1990) EMW DO H 2HIKO 7 4+ + ¥ DR BAED) IS,
My RPsHET, EEFCIRMTORALALEHELTVWS. Chid 7 4+ £ 2%
AT HILEZRLTVA, dilk (1988) b7 A+ F¥ORMIFEBEFRRL TV S, K+
A ZXDENWT A4 FETAHFid, HEKY, RAHNMEZEL TV 2aEkitsd 3.

PUtoc ehs, BEHBICAERL, RELLTV 3 4o+ £HIEM, RAKEEL
EEBATHHLTVILEDNE, SRBZOEIOHIBOS T X T HENT, Chb
DY ¥FHOLM, RAFHUVLERAN, 20HMOMEELFLCBEL, F8L0EERE:
WS 2 L EHDH 5.
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Ve va— MRILICRIECERBLTOAE W, ChsolLRODMASBILBEL FiF W,
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SEENF CURIZ 35\ C19885E12 A 4> 5 1989£E12 4 ic > 1 TH F MO MRS, 19894E10 A & 19894E
LA T FHORATHIC>LTHAE LA, BANMD, THMERSh, FY19¥, ovF,
TAYF, TAHFOLFHBEEL, ToHERPF294F, 44 T1O3HUEBCHBEShALICT
Flgdpofe, BELZBELTHON LA BOBRKKEDG.A5L, Fick-TEDOE— 7 @RE->TH
fo. FAHFERM, a9 FREW, TAYFE T4 FRICEEESRIL 2. BT,
ot 4 XOE IR L AFIICRING 5 2 &M orts, YA FXE 4 £EBEIIEAL, 74
HFETL P FRAPRALTOEBEERDESM - LUl &b SBREIFUKICEB LT 2+ %
B4 S B, RAmRH 282 TRAELTW 2T S 3.
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Seasonal fluctuations of heron populations at the mouth of the Tama River
in Tokyo and Kanagawa Prefecture

Tetsuo Shimada !, Kazuyuki Kuwabara 2, Yoshitaka Minowa 3

Hikotarou Kaneda ! and Yasuyuki Suzuki 3
I The Miyagi Prefectural Izunuma-Uchinuma Environmental Foundation. 17~ 2 Shikimi,
Aza Kamihataoka, Wakayanagi-cho, Kurihara-gun, Miyagi 989 - 55; 2 Natural History
Museum and Institute, Chiba. 955- 2 Aoba-cho, Chuo-ku, Chiba 260; 3 Japanese Society for
Preservation of Birds. Mikawaya Building 3 F, 1 Benten-cho, Shinjuku-ku, Tokyo 162;
4 Museum of Aeronautical Sciences. 111 - 3 lwayama, Shibayama-cho, Sanbu-gun, Chiba
289 - 16; % Taira junior high school. 3 - 15-1 Taira, Miyamae-ku, Kawasaki-shi,
Kanagawa 216.

Herons were counted at the mouth of the Tama River in Tokyo and Kanagawa Prefecture
from December 1988 to December 1989. In addition, observations on foraging behavior were
made from October through December of 1989.

1) A total of 7 species of herons were recorded. Of these, 4 species (Nycticorax nycticorax,
Egretta alba, E. garzetta and Ardea cinerea) were abundant, while the other 3 species (E.
intermedia, Bubulcus ibis and Ixobrychus sinensis) were observed only infrequently.

2) Numbers of E. alba reached their peak in autumn and E. garzetta in summer. Numbers
of N. nycticorax and A. cinerea increased in winter; so the numbers of herons with
similar body size (large: E. alba and A. cinerea; small: E. garzetta and N. nycticorax)
peaked at different times.

3) E. alba and E. garzetta were frequently observed to forage during the daytime, A.
cinerea and N. nycticorax were rarely observed foraging during the daytime.

These results suggest that herons of similar body size forage at a different time of a

day to minimize interspecific competition among them.
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