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Abstract

A total of 61,388 fish specimens, representing about 60 species, were
collected by monthly seine-net (mesh size 0.8 mm) samplings at the seven tide-
lands in the inner Tokyo Bay, Pacific coast of central Japan, from April 1997 to

March 1998. Two gobiid species, Acanthogobius flavimanus and Chaenogobius
macrognathos, were the most abundant species, contributing 52.6 and 20.7% of the
total number of fishes, followed by Chaenogobius castaneus (7.7%), Lateolabrax
Japonicus (6.3%) and Mugil cephalus cephalus (6.0%). Eight “estuarine” and 19
“marine” species, which occupying 99.4% of total number of fishes, were highly
possibly considered to depend on tidelands for their considerable part of life his-
tory, because of the occurrence of some developmental stages. The diversity of fish
community was higher in Obitsu River and Edo River than in other five sites, in
the first two rivers, large tidelands having remained in spite of coastal construction
since 1950%. The results of this study would indicate that the diversity of fish com-
munity at tidelands reflect more or less an impact of emvironmental changes by
the reclamation of the inner Tokyo Bay.

*Corresponding author: Department of Global Agricultural Sciences, Graduate
School of Agricultural and Life Sciences, University of Tokyo, 1-I-I1 Yayoi,
Bunkyo-ku, Tokyo 113-8657, Japan (e-mail: kokikano@sk9.so-net.ne.jp)
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Fig. 1. Map of sampling sites in the inner Tokyo
Bay.
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Table 1. Monthly changes of water temperature (°C) and salinity (psu) at the seven tidelands in the inner
Tokyo Bay from April 1997 to March 1998

1997 1998
Sites
Apr. May June-July Aug. Sep. Oct. Nov. Jan-Feb. Mar mean=*SE

Water temperature

Obitsu River 21.8 19.6 28.7 31.7 225 218 131 10.8 13.9 -

Yourou River 179 185 30.9 340 238 208 138 11.4 13.0 -

Koito River 186 223 29.5 304 23.0 198 127 11.4 14.8 -

Ara River 16.1 185 29.6 28.0 225 198 142 11.0 15.8 -

Edo River 184 185 29.6 303 25.0 20.0 13.0 9.0 12.3 -

Tama River 200 179 28.5 29.7 23.0 198 14.1 10.9 12.8 -

Shinhama Lagoon 17.4 18.5 29.1 27.3 249 198 137 9.2 12.8 -
Salinity

Obitsu River 179 144 259 200 29.0 245 136 27.3 16.4 21.0%1.27

Yourou River 159 155 23.6 240 178 180 6.3 15.2 24 154*1.55

Koito River 17.9 225 26.5 19.0 17.5 28.0 17.6 13.5 2.1 18.3%1.66

Ara River 124 79 14.8 65 98 154 208 17.6 17.4 13.6x1.05

Edo River 243 235 27.0 245 278 295 286 27.8 254 26.5*0.47

Tama River 13.5 17.0 20.0 57 97 158 85 8.2 34 113*x1.21

Shinhama Lagoon 19.6 24.5 25.0 245 174 33.0 297 27.8 17.2 243*1.19
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Fig. 2. Dendrogram of sampling months, based on
similarity index of Jaccard’s (1901) coefficient of com-
munity, for the species compositions of fishes col-
lected at the seven tidelands in the inner Tokyo Bay
from April 1997 to March 1998.

3ADO3IMAM (UWTTIEEFETS) 5 1997F6-7
A5 10 A48 (EEASFEF) | 19974 11
A (%ZF) ;19984 12 H (&%),
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Table 2. Monthly changes of species and individual numbers of fishes collected at the seven
tidelands in the inner Tokyo Bay from April 1997 to March 1998
1997 1998
Sites mean + SE  Total

Apr.  May June-July Aug.

Sep. Oct. Nov. Jan.—Feb. Mar.

Number of species

Obitsu River 18 13 11 11
Yourou River 8 7 5 5
Koito River 12 9 11 6
Ara River 8 7 9 12
Edo River 6 12 7 9
Tama River 11 11 7 5
Shinhama Lagoon 7 8 6 11
Total 26 24 24 26
Number of individuals
Obitsu River 3781 904 121 120
Yourou River 1487 178 102 12
Koito River 6700 1887 927 79
Ara River 6240 1760 62 195
Edo River 4835 1421 42 55
Tama River 10838 1260 107 67
Shinhama Lagoon 12890 1663 73 55
Total 46771 9073 1434 583

18 7 10 1 7 10.7=1.80 31
5 1 2 1 2 4.0%0.87 14

7 6 0 2 3 62*135 26

6 14 2 4 &8 7.8*1.23 23
20 7 0 0 3 7.1%x2.08 32
9 4 5 2 8 6.9*1.05 26

7 1 0 1 3 49*+1.26 20
34 23 13 8 17 21.7+2.60 60
271 26 20 33 92 - 5368
10 4 11 1 3 - 1808
35 17 0 72 298 - 10015
1292 8 8 141 - 8518
949 34 0 0 24 - 7360
49 41 5 14 716 - 13097
29 6 0 2 504 - 15222
1355 220 44 130 1778 - 61388




Table 3. Fishes collected at the seven tidelands in the inner Tokyo Bay from April 1997 to March 1998
Family and Species Individual Rank % Month Sites Size range  Developmental  Life style  Life cycle
No. (SL, mm) stage category category

Elopidae

FElops hawaiensis 1 7 K 27.3 L P&S M
Anguillidae

Anguilla japonica 2 4,7 K,O 50.8, 692.3 =Y T C
Engraulidae

Engraulis japonicus 8 0.01 5-8 E, T 15.2-19.8 L-J T M
Clupeidae

Konosirus punctatus 630 7 1.03 5-8 E,K,O,S, T 8.2-39 L-J T M

Sardinella zunasi 556 8 0.91 8-10 AE, S, T 6.8-20.6 L-J T M
Cyprinidae

Tribolodon brandti 87 0.14 5-11 AE S, T 12.8-131.3 =Y T An

Zacco platypus 1 5 T 17.7 J P&S F
Osmeridae

Hypomesus transpacificus nipponensis 4 0.01 4-5 E, Y 13.5-37.4 L) T An

Plecoglossus altivelis altivelis 40 0.07 3-5,11 AE,OTY 12.2-64.8 L-J T Am
Salangidae

Salangichthys ishikawae 3 5 E 21.7-29.3 L-J T M
Mugilidae

Chelon haematochilus 2 8 E,S 23.2,449 =Y T M

C. affinis 248 0.40 4-10 AE, K, 0, S, T,Y 13.5-1253 =Y T M

C. macrolepis 2 8 S, Y 23.5-28.7 =Y T M

Moolgarda perusii 41 0.07 10-11 E,TY 26.6-39.4 J-Y T M

Mugil cephalus cephalus 3665 5 5.97 1-11 AE K O,S,TY 21.1-1522 =Y T M
Atherinidae

Hypoatherina valenciennei 18 0.03 8-9 E,S 5.2-13.2 L-J T M
Hemiramphidae

Hyporhamphus intermedius 1 5 S 13.1 J P&S M
Scorpaenidae

Sebastes inermis 1 4 (0] 239 J P&S M
Platycephalidae

Platycephalus sp. 26 0.04 4,8-11 AE, K, O T 9.8-59.8 =Y T M

Cociella crocodila 1 9 o 50.7 Y P&S M
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Table 3. Continued

Family and Species Individual Rank % Month Sites Sizerange  Developmental  Life style  Life cycle
No. (SL, mm) stage category category

Cottidae

Furcina ishikawae 1 4 K 14.8 J P&S M
Percichthyidae

Lateolabrax japonicus 3867 4 6.30 5-10 AE,K,O0,S, T, Y 12.1-215.0 J-Y T M
Sillaginidae

Sillago japonica 1 9 K 13.9 J P&S M
Carangidae

Caranx ignobilis 1 9 E 37.2 Y P&S M
Leiognathidae

Leiognathus nuchalis 93 0.15 9-10 AE,K,OY 6.1-37 L-Y T M
Haemulidae

Plectorhinchus cinctus 1 9 K 353 Y P&S M
Sparidae

Acanthopagrus schlegeli 4 0.01 6-8 0O, K 9.4-26.3 =Y T M
Sciaenidae

Argyrosomus argentatus 1 9 E 40.3 Y P&S M
Teraponidae

Rhyncopelates oxyrhynchus 64 0.10 9,11 K,O 83442 =Y T M

Terapon jarbua 38 0.06 8-10 A,E, O, S T 10.7-58.5 Y T M
Pholididae

Pholis nebulosa 138 0.22 1-4, 10-12 A K, O, S 13.4-107.7 L-Y T M
Stichaeidae

Dictyosoma rubrimaculatum 2 4 (0] 9.9-10.3 L P&S M
Blenniidae

Omobranchus fasciolatoceps | 7 T 7.6 L P&S E(M)

O. punctatus 14 0.02 5-7,9-10 K 62.4-79.1 Y P&S M
Callionymidae

Repomucenus sp. 1 9 E 4.2 J P&S M
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Table 3. Continued

Family and Species Individual Rank % Month Sites Size range  Developmental  Life style  Life cycle
No. (SL, mm) stage category category
Gobiidae
Acanthogobius flavimanus 32313 1 52.64 3-10 AE,K,O,S.T.Y 8.3-143.3 L-A R E
A. lactipes 295 9 0.48 1-12 AE,K,O,S, T, Y 6.5-57.4 L-A R E
Acentrogobius pflaumii 177 0.29 3-4,7,9-10 ,E,K,O,S, T 4.7-37.5 L-Y T E(M)
Chaenogobius castaneus 4744 3 7.73 3-11 AE,K, 0. S TY 6.3-52.8 L-A R E
C. heptacanthus 87 0.14 1-9, 11-12 E,K,O, S, T 7.2-40.8 L-A R E(M)
C. macrognathos 12677 2 20.65 1-5, 89 AE, O, S, T 7.7-41.2 L-A R E
C. uchidai 228 10 0.04 1-6 (0) 8.7-30.4 L-A R E
C. urotaenia 34 0.06 4-5 A S, T 10.4-24.3 L-J T Am
Eutaeniichthys gilli 14 0.02 3-5,8, 11 A, O 15.2-32.4 J-A R E
Favonigobius gymnauchen 921 6 1.50 I-11 AE,K,O,S, T, Y 6.7-67.1 L-A R E
Glossogobius olivaceus 1 9 E 13.7 J P&S E
Luciogobius guttatus 3 4 K, T 11.0-13.6 L-J T E
Mugilogobius abei 29 0.05 7,9-11 AE, S 5.2-6.2 L P&S E
Periophthalmus modestus 1 9 E 432 Y P&S E
Pseudogobius masago 33 0.05 7-10 AE T 5.7-7.7 L P&S E
Tridentiger bifasciatus 3 8 A 10.1-24.9 =Y T E
T. obscurus 27 0.04 3-4,6-11 (0] 10.3-55 L-Y T E
T. trigonocephalus 1 5 K 56.8 Y P&S E(M)
Tridentiger spp. 11 0.02 6-8 A 11.9-13.3 L — —
Gobiidae sp. 160 0.26 7-9 AE, O 6.7-9.3 L — —
Siganidae
Siganus fuscescens 1 9 (0] 18.2 J P&S M
Pleuronectidae
Kareius bicoloratus 46 0.07 3-10 AEK,OTY 15.4-95.4 L-Y T M
Triacanthidae
Triacanthus biaculeatus 14 0.02 9-10 E,K,O,T.Y 22.7-56.1 =Y T M
Monacanthidae
Rudarius ercodes 1 9 (0] 26.5 Y P&S M
Tetraodontidae
Takifugu niphobles 2 5-6 K, O 7.2,135.2 1A P&S

B OBE O MEEE

Sites (A, Ara River; E, Edo River; K, Koito River; O, Obitsu River; S, Shinhama Lagoon; T, Tama River; Y, Yourou River), developmental stage (A, adult; L, larva; J, juve-
nile; Y, young), life style category (P&S, passersby and strays; R, resident; T, transient), life cycle category (Am, amphidromous fishes; An, anadromous fishes; C, catadro-
mous fishes; E. estuarine fishes: F, freshwater fishes; M, marine fishes). Percentages in individuals of each species to total fishes are only given when they exceed 0.01%.
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Fig. 3. Similarity index between consecutive

months. based on similarity index of Jaccard’s (1901)

coefficient of community, for the species compositions

of fishes collected at the seven tidelands in the inner

Tokyo Bay from April 1997 to March 1998.
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1K) % 57 (Table 3). LLFIZ, HAEEOL N
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(Table 4).

TNETIE, FARIEI3IA»S6-7TAIZ, HEMIL3
BAao8AIZ, HAIESA»S10HIZ, KAIXS
HE4aBICHBE LA, i, FHARIZ4A1
26,879k L & holz. T RNETIE, HFHEMAIZ4
ALsAL, HHEIISATH 1071, HMAIZ1-2
A2HsBICHIE LA &I, FHEAT4H
11,269 81K, 5 A1Z1,336 M8k & %07z,
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Table 4. Monthly changes of individual numbers and developmental stages in ten dominant species collected at the seven tidelands in the inner

Tokyo Bay from April 1997 to March 1998

1998

1997

Species

Rank

Aug. Sep. Oct. Nov. Jan.—Feb. Mar.

June—July

May

Apr.

5, LJIA

165,Y 268, Y

934, LIY

4028, LY

26882, LIA

Acanthogobius flavimanus

1

2

10, A
13, LIA

5, A

2,Y

1338 LJA
1088. LY
119,JY

1139,JY

11315, LJIA

3529, LIA

Chaenogobius macrognathos

C. castaneus
Lateolabrax japonicus

40,Y

48,JY
65, Y

55,7
1652,

37,Y

3570,

4

b

3
13, LJY

27,Y 2,Y
17,Y

53,JYA

110,JY
96, LIYA
63, LJ

650, J

Mugil cephalus cephalus

6,Y

504, YA

215, YA

Favonigobius gymnauchen
Konosirus punctatus

Sardinella zunasi

11, LJ
6, LIYA

7,1

560, LJ

523, LJ

22,L

8
9

10

4,Y

7,JY 8, LIYA

21,1Y

5Y

29,Y
79,JY

90,JY

223,Y

Acanthogobius lactipes

10, Y

7Y

40,1

Chelon affinis

A, adult; J, juvenile; L, larva; Y, young. —, absent.
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3518MBK L oz, AXFTIE, MAIEIIAD
55812, BRIESALSI0HICHIELL. &<
(2, MEMmIZ4 HIC3570MkE S o7t

KT, #AITZI2A756-7THIZ, HRIES
AHo 11 FICHEL, 3A255H12132,302ME8 K
L& pots. EANETIE, FAaIZ6-TAE 10
2, MERIBeAMS8ALI0ALL LA, HA
IZERABLT, BAIZI197E4A258 HIZH
B bz, HREBAEIZ4AIZ215E, 5
BIz504 8k &% CHIER L.

a/3uaTE, FRIESA»S6-7 R, #HEAIZ
SHA2L8AICHIEL, & 25560 ke
Shot, FyRTE, FAREIEISAPLLI10A1Z,
HEAIZOB A5 10 AICHEL, &IZ9RITIEs23
BRESh o7,

Ty untTid, FREIATSI0A1Z,
BIIS AL 1081, FAEIIEMEZELT, BA
oA L0 ICHE LA, &z, HAEIZ4AC
23k E S h ol LAYERT T, HiAIZ4A
S8R, HAEIZI2APLIAESANSI0A
ICHBEL, &<z, SHIZMEME, 6-7THIZT9
k&% not:.

HIRFEOAFRRE FROF AR HFESH
7-60fEDH b, WAL I9FESLS6EERT, &
TEAREL D 84.0% % (5 ¥ 72 (Tables 3, 5). W H D)
L, AR FANE, FrEINE, =0,
vy od, e, 7riantleint (Fa

Ao, LENY (HADLEE) D8
B, MAEKTIHTOADNA% % Dz, —H
MEERIT I I ANE ([FaLfm), AUNE
(FahrhoEm), FFT7ELET)IINE (H
fLm) 04T, EERBTIETOAD0.4% %
b7, @R BRI N AF I RETAINE
(1), want (fh), 1 ¥7>F2K, 774
FEI=NAEE FENE (BR), <FanNE (fF
fBrEM) OTET, EARTRTOBD02% T
HH7.

WK B3 3379 480 IR T, 2 EED 15.4%
% 5 &72 (Tables 3. 5). {EKADH L—RERYHER
o iua, o, hETFATY, AVAT
vomt by Tuy A7y (FALHAHIHE),
LASE, FUrRELATVHTLA (FAPLER),
< ITF, ARX¥, yuayL, yvA4¥F, abk
¥ K7, A+¥, ¥AVKF, aK7, +3
mRT EF (L ER) OI9ET, ERHKT
LKA D 99.8% & Hd 7.l - BRI T
A7 EeRZYTFVR (FH), 7VvAHI),
XN, AT H, YEFA, Xy FEAR
HiEE 74 I (HEf), A4 TF, ar =77
alavw ¥4, YarF, TIANF (FR), 7
7 (s LA O4ESTHRIEL, BEFRET
KB D0.2% & HD 7.

MEEEIE 7 e R T (FREHER) 275,
S A AT AT E (FRLHER) Ly (B

Table 5. Species and individual numbers, and percentage contribution of each life cycle category and
each life style category to total numbers collected at the seven tidelands in the inner Tokyo Bay

Anadromous Amphidromous Catadromous  Estuarine  Freshwater ~ Marine
fishes fishes fishes fishes fishes fishes
N % N % N % N % N % N %
Number of species
Residents 0 00 0 0.0 0 0.0 8 421 0 0.0 0 0.0
Transients 2 100.0 2 100.0 1 100.0 4 21.1 O 00 19 57.6
Passersby & Strays 0 0.0 0 0.0 0 0.0 7 3683 1 100.0 14 42.4
Total 2 2 1 19 1 33
Number of individuals
Residents 0 00 0 0.0 0 0.0 51,279 994 0 0.0 0 00
Transients 91 100.0 74 100.0 2 100.0 210 04 O 0.0 9.463 99.8
Passersby & Strays 0 00 0 0.0 0 0.0 80 0.2 1 100.0 17 0.2
Total 91 74 2 51,569 1 9,480
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Yourou River

Koito River
Obitsu River

Shinhama Lagoon

Ara River
Edo River

Tama River

- ) . . . . ,
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Similarity index (Coefficient of community)

Fig. 4. Dendrogram of sampling sites, based on
similarity index of Jaccard’s (1901) coefficient of com-
munity, for the species compositions of fishes col-
lected at the seven tidelands in the inner Tokyo Bay
from April 1997 to March 1998.

REER) D, TNENEMEEED0.1% % o7

EER) BREREERIE LT, kBOFAH
7 (HEf) H5EE - Bl LTHE L.

REM R D HE

MR EEREE a0 BITEN (18%32
&), /MEN (7R 318), £ (12726 78) ,
AR (18 FL267E), SR (11 RF23 %), il
(9Ft207E), EEII (8% 1418) DIETE A5 7-
(Table 2. 3). T 7z, FFHFEE +IZHEL=1L, /b
HENT10.7x1.80f L HbE <, KRV THI
(7.8=1.23%), {LHE (7.1+2.08%&), L&/
(6.9+1.05%8), /%Il (6.2+1.35%), sl
(4.9+1.267), EE (4.0+087H) DIEIZE
o,

FEBEARBIIHIER (15222181K), £
(13,097 1K), /%I (10,015 1K), 3=
(8,518 M), {LEII (7,360 1@ 1K), /&I
(5,368 fE1%), EEII (1,808 1K) DIETEH >
7-.

FEHERRIC K B HRDHEE  HUA R COREMR D
HUEICEDL 7 TR - O&ESE, 7HhAEE
HLE 040 TUTD3IDD T VL —TFIZKRE Hh
72 (Fig. 4) © ZEE, TEI, 3N, #riEso4
WA (T CTEERBRNEDERI L $5) ; /IME
eI D2 #hm CREENEOEOM) | #FE
N (B2 7V —7odE).

BRHROATHBE LI v/8, 57574
T, RVY, FART, AVHTYITIA, b
vIaYA4 Ty, FAAHIY, un=vT Y,
TavyF, A+, aKF, FHAFCE A

Xy RERWHE, IIANE, 937, w94
NE, TRNE, vontg, TET) TN,
FENED2FETHo7:. ThE5nHL, LIz
BEEI L DT FT) NI THot. —
F, BOWOATHIEL/EILYFF, A1),
1 3TF, $5%HTH, ¥R, ruyg,
IavdA, DA F, RZUFFUR, A
FFoEUR, FrEINE, THFAELTNE
TAZT, 2% 77, FIANEDISETH-7-.
INEDH L, EILERESZVDIRTF I E S
NELIZAH X Thot:. hh, HEBEME
DEZNOHXTHIR LM% 557,

251, 22b L3 2DV —FIz@L T
HME LML, ~I9, 3/>0, abeX, ¥
YE, T, AXF, vAIFF K7, kAIK
Z, TrIATRT, IIANE, TRNE, =¥
INE, ZATUNE, NERRBRE, LENE, E)
2T, NE, BANE, A THLA, FTD20
BTHo7. INHDHE, LI FNEEF
Y IAYETITBREIZ, ANV EFLFIIEBEO
AR PRI AR > Tz,

BLHEOE K#AT, EEETLEALE 5D
72RO & £ DB DOE A % LE L 72 (Table
6). WIFNrOMATEUSELr EO/-0k, a2/
vua, AXFx, K5, LAYKRT, TIhE, F
JE¥INE, )T e, Tiiand,
EANE, NERLHEDO 1IETH-72. Thbd
DN1TED S Z L OFBERBIZEDHE AL, 2
/31T 0-745%, A X ¥ T0.01-22.1%, K5 T
1.43-16.9%, £ A ¥ K 7 T0.04-3.15%, ¥/ \£ T
15.6-87.0%, T K/\ET0-68.7%, ¥'') > I T0.08—
22.7%, ¥ A NE T 0-12.3%, NEE R FE T 0
1.71%, F 27 £ NET0-425%, 7> aNET
001-3.82%TH, MEMTHELER,ALN
7-.

HEOHLUEICE DK HADHEE LMY #
HEOBEOHNEIIEDIC 7 T A —FHORE
£, THEIZHELYESOT, LTn3on 7L —
TIZKE 3 hN7=(Fig. 5) @ FHE#, I, Ik
N, BZNO4MEO 7 V-7 IMENETFEI
D2MBED I —T . B,

SRHERBILTIENITSI0 L HbEL, R0 T
ANEIT (5.29), 21 (2.58), =11 (1.99), % E]I|
(1.98), i (1.84), /NI (131)DINETH - 72
(Table 7). fEAREERL (k)& BAREIER O %1/
RO EHE (B/B L DR % Figure 612777,
ZEINETN, LEN, FriEs, wFI, AR



Table 6. Dominant species of fishes collected at the seven tidelands in the inner Tokyo Bay

Sites A_ra Edo Kgito Ol?itsu Shinhama Ta.lma YO-ur0u
River River River River Lagoon River River
Number of species 23 32 26 31 20 26 14

(Total number of individuals) (8.518) (7,360) (10,015) (5,368) (15,222) (13,097) (1.808)

Species Rank % Rank % Rank % Rank % Rank % Rank % Rank %
Acanthogobius flavimanus 1 72.9 2 22.6 1 87.0 1 32.7 1 71.5 2 15.6 1 58.5
Lateolabrax japonicus 2 10.6 3 18.4 4 0.73 2 22.1 14 + 5 1.34 3 9.46
Mugil cephalus cephalus 3 7.11 8 1.43 2 7.85 7 3.19 4 4.24 3 7.99 2 16.9
Chaenogobius castaneus 4 4.94 1 22.7 9 0.08 4 11.2 3 9.09 4 3.83 4 8.85
Gobiidae sp. 5 1.71 13 0.12 - 20 0.09 — - -
Chaenogobius macrognathos 6 1.06 4 16.7 - 8 2.33 2 14.7 1 68.7 -
Konosirus punctatus - 5 7.45 6 0.53 22 0.07 10 0.02 9 0.17 -
Favonigobius gymnauchen 23 0.01 22 0.01 3 2.18 3 12.3 - 18 0.02 5 2.1
Acanthogobius lactipes 8 0.21 21 0.03 5 0.58 6 3.82 12 0.01 13 0.07 11 0.06
Chaenogobius uchidai - - - 5 4.25 - - -
Chelon affinis 20 0.04 11 0.19 7 0.41 14 0.28 5 0.13 6 0.72 6 3.15

+<0.01%; —, absent.

BB OBE O MSEE

Gcl
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Fig. 5. Dendrogram of sampling sites, based on
similarity index of Schoener (1968), for fish communi-
ties at the seven tidelands in the inner Tokyo Bay from
April 1997 to March 1998.

0 5 10 15 20 25 a0 35
Rank of species

Fig. 6. Relationships between the rank (k) of species
and B,/B (B. Morishita’s (1967) index of diversity; f3,,
integrated Morishita’s index of diversity from st to k)
at the seven tidelands in the inner Tokyo Bay. (A) Ara
River; (O) Edo River; (O) Koito River; (Hl) Obitsu
River; (V) Shinhama Lagoon; (+) Tama River; (@)
Yourou River.

DeMAIIBT D BBHAIE, BTN
B/B=DIZZEL TV BDIZ8 LT, /MEITIE,
PR RERI CEFESIEL Tz, SHERE
B OEFBNER X HIR &R T4 D
L, RCTEENETENNB L UEE (667),
LA (8fL), /NMEN (136) DIETH - 72
(Table 7).

z =
NERBRBEDERL RESKEEHOH L, B

BEBEBIIEDIINERABEIREL S 5 7.
NEREHEOBESM L LB, HROEL L ONE
RO BT 2 BHEEECHBET M TH L
(Melville-Smith and Baird, 1980; #k - i, 1980;
Miller, 1984; Potter et al., 1990; Neira et al., 1992;
BRH, 1998; FEM, 1999). YR ABETIEN
X, TFNE, ) To3@EIMESYICHEL

72, REBNEOBEREOEES (K% 10-15m)
BT EEREILHFEBTORBOHESE - v MEE
T, BESNFHEDIBRI%E=VVHS
HOFHEANED- DT LT, NEEMFH AT
0.8% % 5O BHDHRT, ¥ NEORTHIFA 1R,
I INEOHEM L EE, NERARBEEORT A4
EEARE ST E R (FE - 18, 1999).
A LT, FEBRIEOKES mittE 2B
LIHEFREMN A v M X B BEDEBRIFET
&, w9 NEET FNEORLER D 2 WFEI TR
BHZOARLEIFRE SNTVDE (TN - %CH, 1980).
INEDREYI I LB B ENT I OKES-10m 12
% { (RGUHEKEERERY;, 1985), T RAELE)
Y IOEIII TR OB 2 B THIIT T
L (i, RELK). ThoxEBICARS L,
ARHFFE CES IS IR L 72 s % 3 7 4 B
I ANEREEIE, bk, TEIGEWERER
TEMIIKBOA, HMRIIRBIZOHERTL LW
VERE DA N LR SRR o 2Rl
FEANRETLEEZONS.

TREOKREHE L THEER HRESKAHE
DL, W E KA EEERD 99.4% % 5
DTz, WOATIEHER SEOEEKOE &
D799.8% & ¥, —EFAVIHAER 4FE 88 - Bk
B7osn LB L CEFICE, 7. kA
T ER 19O BB DEEH599.8% %
died, gl - ERA 4O FN & HE L TIEFEILC
ol Doz bhs, BRRERNBEOBTRT
EEUE, FISWMOBOHERSHE L KB D

Table 7. Morishita’s (1967) index of diversity
(B index) and the diversity-determination rank
at the seven tidelands in the inner Tokyo Bay

. . Diversity-
Sites Bindex determination rank
Ara River 1.99 6
Edo River 5.70 8
Koito River 1.31 4
Obitsu River 5.29 13
Shinhama Lagoon 1.84 4
Tama River 1.98 6
Yourou River 2.58 6

Diversity-determination rank: the rank (k) of species
when B,/ exceeds 0.95 (3, Morishita’s (1967) index
of diversity; f3,, integrated Morishita’s index of diver-
sity from Ist to k).
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MEER19EO—ENLREDEH 5 WIIEFED
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B ZIIAEE RS A (FIE - /%, 1999).
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AR L, COMEIIREFENVRLR LD

BB LR BERTHRET A LI TE R WS, TiH
ifk@ﬁ?%?f} T, AN, TriunthbE
Me@LTHETLIESR, AXX, 12711,
Yy rd, T RANE, wnE, FrEINE, =
INE, LAVERT, TNY R EREDEI
toT&ﬁTéﬁhiU%&éﬂfwéwgﬁL
T, RRENEBEOBRIEOEBRIIBIT 5EE D
SHBOFHMARETIEIN I 7 F 41T L ORDE
FEL EIZblz> THET S (FIE - WE, 1999)
EVIHOEZRTLIIRBL TS, BHEENEDE
BRI, S F ST LBRBEOEINE D OB
WL 7oA B & OHEAE OGN 72 fIHI R & it
EEDHE L TOERENPRECOIIF LT, T&H
ik W RHORELHEEOY L L TEERXE
#H-TWAEIDEEZOLND, &b, TIET
(T TSGR AT AR IR I T A & 0 b BRI O R
EHL L TEETHL I EDTREEINTV )T (
H, 1998), HEEEMNETOROTEREREE
B (ETETE DI — RIIE % 5 A 728 & B -
EREAEATHECEINEE) TOREFRT
i GREILE A, BERUKERFHREFMEZR, K
%) LORETH, FFOEEIHEZRINTY
5.

AEREDLHFLETRIREOSEN S H A
DEEOHMBEIEKRICEI L 7 I A Y =3 T,
REMEDOBENIZBITAME L IZERERIZ, RO
30D NV—TIIHF S L FiEE, R, b
SHINB L OEEN /MBI ETEN D ZENL 2
Neo 7L —TOREE, BEEE I MOFEED
Sbé%ﬂé\&:ﬁ#{ﬁ‘%, DTorHizEHans.
e, w1, AR EBENO 7V —TI3EE
g 1ua)—wwcrb> 1@@&*&@585 87.0% % 58,
L1527 LD, SENNIEARRSE L
DI FNEDEEEERD 72.9% % 5, FEEIL26
A, ZokHiz, g, s, Ak

BEINO T V—TLLZENTIE, BEEFEILO
AT NELELFNETELR>TIINVELDD,
FNHAMEMICHIRT AL, BIUERSD
BN ETUEEBBL TV, ZOZEEREMITA
;5m,:n%5ﬂﬁfd%ﬁ§ﬁnna%k@

$, SHEREEROMEMEEIEM T4 (R
tﬁﬁm)%L<@6M(%%maMMb;U§w
I E&horz. ZHIZFLT, MMENETEN
DTN =71, BIEREEE | L OED/MEIT= 2
¥, JIENTRE) TR Eeb00, FE
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570 L E L, SREREEROEFBIEN X8
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ME L7,
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H5, 1979) ®, FiEOS ST LREEFNEH
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GGE, 1980) &, MEShTWD., Fio, MMEIE
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