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FriZILE N EVCPNBORS IZid & i~ ¢, HAEOKRIVERTSH -7, La
L. 1960 ELIKEA & I & - 7= Qs BB IS & - T, APEIRIZX R A T 2o b, (Eeiic
Kotz £z, FEEMOLTLHN, BAERPEEM, i, Tz Eh -7z
(Gii[E 1990). ZD7=, 1974 FFIFHCKILOEBEBIOM M 2 Hiv & LT, #riko iz
& B ENNIT TN 14 U 2B S THE S (RGBIX A0EE & uz . Z O E 21T
PEVT AR R PR X (DU P RREAGEIX) & Kidh s, #io KLY 2 0 30 £
KELEMLEZZENEZOGNSH, 2 LNtz BHOL L E2H~3Z L%, 4
HBEBO BFOWIEAEE A 5 L CHETH 5, FRHIBIE R A OB A L < kA T
VB HOEE - C VTR, ARHEORGI TR AR TH 5.

FFEFIHOP R RO BHIZONLTIE, PR (1988) 411966 ~ 1968 {12 L ¥ 7:
LOMH B, LR THIRER T abhdlfidan, AR iz pn 2L
MO KRBT C RIF L Ao M52 L2 HNET 5,

HEM S LUHAETES

HORCAO IS BUCRE 4 2 Pk, THEGENR 7, B oulikdiosse L,
ZOHLLA35° 40' N, 139° 55" ENCfiii 45, #rie {858 A58 45 4 DG L 7= 1966 1214,
TTIZ ST T b Tl , MOV TEE > T (Fig. 1). Lo LABEBIZIZAK
MHCREH, M, dbAs, FriREs 2 5 T0F IBORER 22 TR T3, 2 Y A%
PR > Tnde, AIRFERBNZ& 5 2 0~V Pinus thunbergii W #0E, JE0 %45/ B
Ok & D, BRI S TR, T, B R S, HEROBEMERbe vy
Phalacrocorax carbo O KL} & 7o 5 Cuvzz, 11 H~B4E 2 HIZH 3 TSI T b,
AEMARZCOAH LV, ¥F - FPUHILEEIIFROMGIZ A>T (Hisk 1934,

1997 412 H 5 |1 <z 8
F—— NP, LA, KL
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1934, HEIM 1935, 1936, HFEEE4 1974). BROMEA 72 1990 1213, MBEBI IS HEN
2D, WREEILE N O LA NBORES S b a T & 3 CEAKRDEMT, B
Tz - 72 (Fig. 2). FFAUSTT AbhThgungs, PR €% 1966 4 2 &
FRREEIA T A bhTn 5,

AR, BRI (1988 ) & & &ISHRRABLE L7os, W OMAFIHIZ 1T
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Fig. 1. Land utilization in Shinhama in 1966.

a Shinhama Bird Reserve © Off the coast of Gyotoku

- b Edogawa drainage canal  d Mouth of Edogawa River
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Fig. 2. Land utilization in Shinhama in 1990.
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DR LIS i 7728, 30 (5D GLEKETHER & A BHA P WETH B L 16N 3
Ft A5 500 m & TOWFINI % FHARI & LA 1990 ~ 91 EIZ BT B HIETIE, W B A DA
K ENdD B0, 1966 F-IEOHELS MBI TE A, LiL, BUEHEELE,» S, ALY
ROt 4 2 IS TR OGEIX, LA NBORER, 17880, 75 )NIRIENCE 2 hTng
(Fig. 2). L7=p’-> TR, Tho 4 DOMEXTIrAYL, Thidbt D s HiEs
hDALHE L7, ZhZEhOMEXOBESITROM) TH 5.

FrafRiGIX X MR A 67ha T, DL BHAD SR EhTn5, RGXNETI >
Phragmites australis, £ 4 2 5177 % F % Solidago altissima, A Z* Miscanthus sinensis 7%
ENELL, ZOoRIzraey B ERRELTWS, £/, A/Dh620AH ), Fhsitn
ThE IV HEIMHER TS, PRBKIIAKI" %M C T E D B0 |, o sk -
TTEHIE—ETHEMNELS, ILFNRRIEEI AR EhThBH, NIER X+
R A X Miscanthetum sacchariflori Thkbh, I EME L THHEATH S, $7-,
T — ST T EAIAA S, (P &V NI OW T 5.

ALIOINNE 1990 ~ 91 4 (BL IF 1990 E) (&, 11 H~W- 2 HOMAWITH S, ZOMHAT
MEEULABE, B (1971) DKM L2zdn, #4YTIH, IXFHERVH, RYAVI,
av/bIH, AEH, YLH, FFVHE L, HEREEBOERD S 5, 1966 ~ 67 F (L F
1966 4F) OYERHIBIL T, 11 A~ 84E 2 Ao, L H 2T 2 206 &l 20 R L 7=

FrREEBIIHE & 3 DO MY, BN TZIhZhOWi & EMLAWE S 12k &
EADMT &I 2R A KA T L2 (B 1988). SllzZzn > 511 x5
2 AZTONRZOMNARERE L BV,

1990 122V TUE, FREfRFGIX 18], (LFNIBOKES T 10, 1768 C 15 M3 H % 17
ofe, FAIETWINGC 8 EOMRBLE 305D LdH & & B TiAn, fZElZ3~T
DGR EBA 7=, LA NMIRI 20T, RRiEARE 11 A~ 2 [T A -7 4 [
HRER IR RRL) 2db0k,

MO LRI D0 T, 1955 - & 1987 4202 (8 BB A5 17 L 7= 50,000 23 > 1
DAMFX % & &2, 1966 2 DWTIFIRIUBE (1988) 2Lk BMBIEEMA L. 20 |
ORI & & s, WA E 6 DIZX A L, Zheid [FE, AKH - R - il & o NbE
deht, GO - SR E SR, NS, (i - TN - BRERE A E ik, #§ifiT
H5. FEIZOOTSFRIFCIBL 28 &8 L 1=,

TREThDOFL, 1990 22N TREMANX ZL 0, RINBIRI, oMk, &%, &
$Rl, Shannon-Weaver O B (H) . MWt S MG () 2Kk (KIC1976).
VB A BUIRTEARE £ 5 2B THl > 723D & L, 1990 1F-0) Hr i 2 (A0 - Ko flE ik 5
(X 4 DOPMEXOFRHAR A AGE L TR 22, WAL T A A 100 L LOME L
7z, £7:1966 FF- & 1990 FE THIRRARDMRNIS RE B Z 25, BORRIZIZFY kL4
MIRTTH - 7= FE A RD 7=, 1990 HOFIRIZOWTIE, 77 24—z k> THAEX Z &
DR B TEY ORI & Bt L 7=,



40

Table 1. Comparison of number of species, mean number of individuals,
density, H' and J' in 1966 and 1990 in Shinhama.

Year No. of sp. Mean No. Density / ha H' J
1966 58 3361 1.42 2.172 0.535
1990 43 29494 7.46 0.628 0.167

Table 2. Comparison of the main species (more than 100 individuals) in 1966 and 1990. Numbers in
parentheses indicate %.

1966 : 1990
S OF F'Y  Charadrius alexandrinus 1,003 (29.8) AXHE Aythya marila 26,005 (88.2)
NTLX Calidris alpina 960 (286) LYUAHEA Larus ridibundus 795 (2.7)
AXHE Aythya marila 310 (9.2) *+AHHE Anasacuta 776 (2.6)
A4 I HE Bucephala clangula 202 (6.0) L7 ahE R Larus argentatus 726 (2.5)
aHE Anas crecca 116 (3.5) e FUJHE  Anas penelope 287 (1.0)
* ANy Fulica atra 110 (3.3) NTYH Calidris alpina 195 (0.7)
aHE Anas crecca 122 (0.4)
Z0ib Total of other species 662 (19.6) FOfb Total of other species 589 (1.9)
it Total 3,361 (100.0) At Total 29,494 (100.0)

g5 2

L LR O 2AL

1966 fED FrikDMiFLIL 2,056ha TH - =A%, H¥H L TIZ K T 1990 4F1Z13 2,948ha (=M
L. 1HiZ D& 0i3892ha DM TdH - 7248, ML TIZ X 3HHFROMIMz &), WA
THiH & 2 B O Hi LA 650ha M L, &fk& LT 1,542ha DR L & -~ 7=, 1966 fF (Fig.
1) & 19904 (Fig. 2) (Z¥iF 3 LRIHX AROMANEX ST &ICAB L, 19664128 -
L YR L » - 2= NEERIIE Z D 96%A % bh, 35ha 23 5% -7z, RO TFEOMMOWD
Ak %L, 290ha A 5 110ha 2P LA, —77, ilitiibid 1966 -1 I3 HRDALAB LR IZ
LT, BIETIRERRIzdik L, 2,135ha iz ML 7=, RO Tl RORMm &
BWHEOMAIA A EZ SRIMUL, 303hah 5 953ha & & -7z, F 7, Hiklid 525ha » 5 633ha,
MNPE#IZI3 21ha 2 5 35ha & (F & A ER{LAh -7k,

2. KB D%

ZNEFNOEOKBRYUC OO THIR, V&, %8, H', J' % Table 1T/ L7,
FiBU 58 [ & 43 FICHD U228, FHMRAEIE 3,361 F14 5 29,494 TN, I 1.42F]
/haH 5 7463 /haligml 7. H 13217245 0.62812, J 130.53525 0.167 I2FhZh
WAL, FRMERT 5L, 1966213 uF FYEne o EHREEL, bbETR
EA B 58.4% (1,963 ) % (Lisd7=A, 1990 fE1213 X 2 €A RMHEIAL D 88.2% (26,005 F1)
ihih7- (Table 2). F7 1966 FIZ100 L itk ch T s uF FURRF Y oiE,
F AN OWEIT 1990 FEIZIREA L, b TRV AEARE IO HEABLLEDHEAM,
AFHHERLE F Y HELEDHEFOWAAMML 7=.

3. 1990 FEDFrRIZH T 3 MAX T L DR B BEHED I
1990 FEDMAX Z L DAL DOV THIE, %)%, H', J % Table 31T/RL 7. i
BUIFEMRUX T36MiE 8> 58 <, KOTILFNRAKBD I TH - 7=, HIEIXIT
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Table 3. Comparison of number of species, density, H' and J' in 4 study sites in 1990.

Site No.ofspp.  Density / ha H' J
Shinhama Bird Reserve 36 20 2.351 0.656
Edogawa drainage canal 31 7 1.853 0.540
Off coast of Gyotoku 13 113 0.038 0.015
Mouth of the Edogawa River 12 78 0.654 0.263

——————— Mouth of the Edogawa River

—-—-——Off the coast of Gyotoku

v —mose—e —— - ———— Shinhama Bird Reserve

e - Edogawa drainage canal

L. R

0 0.5 1.0(PS)

Fig. 3. Dendrogram in Shinhama in 1990 by percentage of similarity (PS) of waterbird species between
the study sites.

EMTIBPEE L EE L, ROTILFNMIITIS M TH 7. H & J I3 W iRl
XTEZhEh2351, 0.656 &% >& &<, KOTILFENKKEED 1.853 & 0.540 TH -
7=,

Whittaker DB G E 4 & L IZER EN=F Y Fu s s 4 CHIBEO K BREEORK
IROKBEERZ A B &, LRI & TR KB B & B IRGIX & TP ) KBS DA 1
RO 2 Dz (Fig. 3). WiHEDBNBORETIZAXIHERHEAHLEN L L,
HADONBESORHETIE, AnasiRO A RN FHENEN o7, ENESOREYIL
WL T 2L, MMAE<, H, J Ediiih o7 20 & 5121990 {EDOFiikn &
SRR, WRtE2 A TN 2 4 I AT E 7=,

B
1966 f-& 1990 FE DK I £ I3 5 &, IHAKLEE MM L 225, H' ®J Ofiist
ICTFL, &AL UTHOERIEAE T L2 Z LA 5N, £REOIE T2 0>
ERAXHERHE A EXFEROMMAMNERL T 0, LHFFHDOLEL A E DK & 2 RiK
ThdLELLND,
TIHPMADOELE A3 L, 1966 FF-2 5 1990 .02 A TiliBi D mMAUIRG M L 7258, bk
P TEOHAMIES L., KEOEGHIZARICHILE, S5 EAR - LT
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&, HRMGIX L S h 3 K5I 2h o 3My LA ok & hrz, ML L -3 dias L
T E MBS i 55 (Brownet al. 1986). BB IZTNA, ZD
PALARI DM D 2 E S IZ P HEL6h 35,

MZLDBLERBE, SOFFNRNT X, AANYHEPLE—FT, AXHER
HEAFE VS LIFRMOMMARD SR, Y aF P2 FITTFEE, AL/ VT
WEEE 2 0P ORITH B (W5HE 1978). NBERME B O 28 2 h & ORIOIEA SRS D
BKThaLELZLONS,

—Ji, (HEBORIMUL 72 2 XA B3RO A TH 3 (b 1978). EFOH K
% AT E LIS S LN SO RIBOERMBSIZ L < ML Tw 5 (Gl - £
1988, xlji 1990, WOHIEA 1990, AGIH 1992, 1997, FlGiEA> 1994). R X H (3 7. T
ATFHLing, LS HRL T AL EA6h3, LarLl, BB THTTLhTH
WSRO & 5 RS WA i A e U, 2o ERBORINNZ D & A8 - 2= W] ek
HB.

EZaHEARLTY)AEALE, HEAROMARERML 2. ZHIIT I ORMA—R
THBHEEZBND, Rl Ui a2 USRI TIE, 1Y 7€ A DKEEN
TIZRAD, FRRTEIOMNBEKEN TS (U KRE). HRMTS S HE ARUIR
BEWE LT IWNMBERMLTWEEEIBhS, ZOXIICAXAEEHEARIED
STEERORIMIAED SNi=At, ZOMMOMBE LT, LD KBRS h -l
AP &, AR & - TH AN M A RBEADOBEIR &0 S 2 DO TREMEAREE
Ehi,

1990 SEDMAIX Z L DRI BHE A RS &, FERGIX TS - & b LRMEARRL, ROTHL
PR Crid - 2, Bl I LU O FHRO R 2 7L L UORBOA: BIIZ#E§
BES it xhTHESATH D GlIE 1971, 1977, 1978, 1979, 1980) , BUAE & BRBIEHHEXE
AhEINTVS, REXOPIZEELELRREFLI LN, KEOLREEZRDTHH
MThdLHEAONS, FARE NN b THIO L BN % D 2 B fR 3 IX O BB i
DH L, S EA TOBMORGEDOVLODDEFNIZLDZEEALNS.

S, FERAROMREEZTTHTOLIZE, FiRfREXANORBEBHOL RS LS
12, RGO AL O GRE AR L, O L R SR EHDH B, ILFNIBOKE
EHIRAEIX L W CNBE 2 4 FIpHiEh, BRGSO TRIO L RMESEVIIX TS 5.
PR ARO ALY EEZ S 1T, (NBRBEOREZERLNETH 2 LE5X 6N 3.
& £ 1P RN & F DU & ARG W ULRIARE O AR, WRREFEE TSR, £ <OKEH
AMAT B L THIGN TS (ZBUEA 1994, #5111 1994, WBHIZEA 1996). K LBUIHr
RAEGD, ThEhOTEERMIANLTHWEEELI OIS, ZOKIITHEOREEE X
3 LT3, FUOBORE, OV TIZR B RBEAOBMOBRAN EREAHEN S,

ZOWETIE, BAMOBDOARIEHEO A s, BRI D ORI & & Dk
ok, KISLADLKIONE S, THRG LTS LRSS S.
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B
AK@XEZLEDBIZH0, HEM LAFRIZORM — M1 . WOl i1, BT
PSR L, ADEAFEEZO AL IR A £ 0 A0, TR0 de [ o
FMRLZ IR & A T2 & | VRIS 2507, THEE ST 47 645 (L s B o i
TREZFHADOTI I MFI e o 2o, YORBIR I RO H 2 13 LF N0 Bz
BBV AL L T ing, FAMHITRISZ T - 40 F L HOBRICH I 2050,
Zhonf2izihbiileL LiF3,

Z
Bz 0T, 1966 1240 5 1990 1A T LIMFIFIZL A5, BAIDAK L BEYS I MIT L A= 3

EHNL. ZNEIOEOKRBBEAE T 572002, BIM. VFHMKE. &1, MEZRtEN.

EUMERSD . 1990 FDFRIZONTIE, 7724k BT, MARZ L DKERILED

Rtk & Baf L 7.

1. FreDiiRUZ 1966 45 1990 1243 T, 1,592ha DRIMA A S Wtz 7=, WL, TEBOiHG
R U, dithidh, W LORMRANMIL 2. B, PEEMRIOTRIZIEL A E B L Eh o7

2. TNEhOHFDRLI KA ET 5L, MBULRD LA, EHIREEGIRmL . st F
Motz KEDEQRBITSH 2NBENIL L HEOMKD 2Oz & RO D &, HiEk
DRIMBZDBIMTH B L EZ SN,

B HMIZTEDEREABE, YOFFYRNTUH, FA/30 Lo = FERHb I & iF R
DU, AXHEREOAERX, LY HEA L VS IHEROMEEAMML 7. 2 X H 124
QITH B RMOMP Iz L B40pt, 5 AU T I DRSS Z OMRHEERIMO ~ N T 2 L&
Abht,

4. 1990 EDFRDMIE T & DRI A SIS 5 &, FIRIGIX & ILE N BOKES T4 6 h 5 EEN:
24 TEFNNMI LRI TRONBRYEE L 4 TEIHT SR, £/ Zh 60O h THER
X KNTILFNBORES 2R, FIB AL icEin 7, 5%, FRAKROMREETTHT
UL LT, FiRfGX OS2 430 5 LIS, BUOBROMRE 2430 RO
LAPISRENHBLEZ bR
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Changes of waterbird community in Shinhama area, the back of Tokyo Bay

Tetsuo Shimada
Laboratory of Nature Conservation, Faculty of Agriculture, Tokyo University of Agriculture and Technology.
3-5-8 Saiwai-cho, Fuchu-shi, Tokyo 183

The effects of land-use change on wintering waterbird communities were investigated in
Shinhama in the north of Tokyo Bay. The habitats were classified into six areas (tidal flats,
inland marsh, grassy plain, inland lakes, urban area and the surface of the sea) according to land
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utilization. In order to compare the waterbird community in different years, a study was
conducted on the total number of species, the mean number, the density, the predominant
species (more than 100 individuals), H' and ]’ in 1966 and 1990. In 1990, the distribution of
waterbirds was restricted in four study sites. The land area of Shinhama area increased from
2,056ha (1966) to 2,948ha (1990) due to reclamation. The areas of inland marsh and tidal flat
decreased, and that of the urban area and surface of the sea increased. The number of total
species (58 spp. to 43 spp.), H' (2.172 to 0.628) and J' (0.535 to 0.167) decreased. The
density increased from 1.42 birds / ha (1966) to 7.46 birds / ha (1990). The numbers of
Charadrius alexandrinus and Calidris alpina accounted for 58.4% of total number of birds in 1966,
that of Aythya marila 88.2% in 1990. The types of the waterbird community in 1990 was divided
into two by the cluster analysis: the coast type and the inland type. H' and J' in Shinhama bird
reserve in the inland type was higher than other three sites in 1990.

Key words: Shinhama area, waterbird community
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