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We surveyed fish fauna at 3 boulder sites in Uchiumi Bay, Shikoku Island, Japan. Numbers of fish
species and individuals of each species were recorded along 2 lines (50 and 100 m) at each site, using
SCUBA in September 1992. A total of 126 species were recorded; about 66% of them were tropical or
subtropical fishes. Number of temperate species was similar among the 3 sites (26-28 spp.). Numbers of
tropical or subtropical species (3060 spp.) was greater at the sites where the coral coverage was higher
(4-37%). The location in the bay and the strength of water current in each site are also suggested to affect
recruitment and density of tropical fishes transported by the Kuroshio Current. The fish fauna of Uchiumi
Bay was compared with those of 16 localities of southern Japan. The number of species common to
Uchiumi Bay was relatively high in Kushimoto, Kagoshima Bay and Shirahama; all the 4 localities are
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situated near the border between the warm temperate region and the subtropical region.

EHADRREI B 3RO E R, KFEAT
HREZEHE (K, 1979), =ZiikE GRE « B4, 1990; T
Bk - [EES, 1991, 1993; T#EEAH, 1992), AT FH (A
ffl, 1972; B3 4, 1989; #K 3 &, 1992), K E &
(Kimura and Suzuki, 1980, 1982), BER®F# (#5H, 1979),
A (G, 1983; #EH « #§0, 1992a,b), FELEE (&
K, 1980, 1987; ARER, 1993), HEEAI; (& - MEHE,
1991), &%1 (Kamohara, 1964), HAMAMI Tl EEER
F EEFE, 1991), HETH/ B (REEH, 1986),
7o, MPFAWB T (FRIE 1983), FF# (&K

1993) ZEoHETIThbh T3, FhodH b, BHo
BWOEE NIk 3 A LENORRIETIE, b okich
FTH v THERESEZCMA - EE TSI EDBHIOSNT
W5 (R, 1972; ZBKf, 1976, 1980; #K, 1979; &,
1979, 1983).
BH%KEIZPUERE S MNEEOBICAIE L, KFE
DOBFENBANEMUSBETHY, KrBKELLED
EABTHE CBBOEARIRE L >TVE (B EEL
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Fig. 1.

Map of Uchiumi Bay (a), its location in Uwa Sea (b) and in southern Japan (c). Division of marine

biogeographical regions (after Nishimura, 1981) is given in map (c¢); numerals show localities whose fish
faunas are compared with that of Uchiumi Bay in Table 4.

OB N TER (1985), it (1986), Y42 it
(1986), it « SE4A (1987), EH « A1 (1989) s Eic kv
frbhTso, HBEED, SEFRICHHT 2 8ENR
3R THB &, ForBEHIE, SR B
B L bic, IRFIRICKGENICNB T EMHESH
TWwa, UL, FHl TR &M BROMLEEZIT
W3 EEZOSNINBBEICBVWT, BFHOAKRKYIIEHA
BRELALTOATE ST, Bllick3HBOREEIC
DVWTHRHTH 5.
HEEEICLE54 v vy ik, HaHucodd 3
BEER/NRICA 245, EHcERSREE Z 0%
EEBETXS5FHAHFTHY (Sale and Sharp, 1983),
COHEEZRWV:BEREOHEN N E TICEELIT
HhTW3B (Brock, 1954; Hobson, 1974; Clarke, 1977;
Robertson and Lassig, 1980 73 &), & Z TAMIE TR, A
BEARGENIC S 9 FICNEEBND 3AICE VT
T4 vy RFIC LD REHOARETY, Bt
Hlick on 2 BEHOHECREKIC DLW TEEET-

fo. E 1, MHAEHIHO BEH & O A, A
(1981) ic L D RIBEI NI EEAMTBEHXD%23F R
THRF L, WSO REEHE O LI FNALE T ) b
HA 1.

RAESREAE

199249 H 20 HA 5 9 A 28 HicH i THREEBAHD 3
i (Fig. 1a) T, & 6O, OX18EDTA v+ R
Bk WKHEET- 1o, KHABHSOKEZ S, St 1
TI3KEE 15m LI, St. 2, St. 3 T3 10m LB AR
T, ThoLllER VTN b, Wwaehiifiile bouih
XIi3begth©d - 1.

KRAHEMAICBOTE,» SHICEHS SOm Do —F
SA4vE, KESIOMm DETATIDIA v EIZIFE
BICHEST 2 100m D51 v 2 FhFh 1 AT 2%EBL
fo. RFBHIADIKZE Table 1 1I27R L7z, SCUBA % F
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WTHK A v EE—HEICHKERAS GHE, 2.3-3.6m
/5, 188 10m O THE T & it T o iRk &
Ehicilsk L. BERABEIOEEDVIIL T B,
BIEE IANEET, O~ 100 BHLLEO#KERE o
Bl 7o, BEIhCANIE, PELEEBIURE
H oYL RADOXEEIT>7. 50m 54 ¥, 100m 5
1Y ZRZFNIIHOVT, SADRLZBEHRICLDI3
D+ v+ 2 %TT - 1z,

o4 vy THELLZEREICOWT, 100m H1-h DE
B Ry, Thi 4B (CC, >50&; C, 11-50
2; R,5-10&; RR, <5 ) KX L TIHBIEE 051
EL, MEBOREEIT- . 2 MO HBEERO
R (Co) IZIRD X HITKD 1.

Sc

C - —_—
S, +S,—Sc

ZIT, S, &S BRABHTBIEINIREY Sc i3t
WREKTHD, 2HIERICEBT 2BV VWES Co
130, IXTHILBETHSH L 11T105,

1z, Bk 2EARRBOMBIC>LWTKRETT S
tesb, thif (1993) ICid#l & N7 SR O I St &,
PERT (1981) 1T & 2 EEAEYISURR DIXIKIX 4 (Fig. 1c)
AbLic, BANTRONBEEHEAHREE S LB
WM (Tm) D2 7V — FIC KB L. BEAREREE
BEICHEREXH SREX (1 ¥ F-REFERE R
FTHMT REE, REHARE QBEERFHXD S iR
XAERLICHHT2BESTODET S, 2L, B
THETE R >4 B>V TRAFRIRHTH
D, Tt ¥ERSE, EdD2XMcEhBIA
WA 729 (hif, 1993), D 6 USRI
KOOI RD SRV 12,
BHSOREERE LT, KR, EYEE, &ty
THIDOWE % JITE L1z (Table 1), RFEMSDEE, K

HSm BLY 10m OKERET 5 & & big, BKKE
&gk 40ce (10cexX4) §O8RELL, BRG]
(SINAR MEDICAL CO. LTD., NS-3P) %\ Tk
DEEEANE L, £/, KEEZES Sy v ITHIC
WTld, 854 VIZi>T SmxX5m BT EICZOWE
(10% B4 2HEIC X bR/ S 510l LRET
(1987) IT &k b, FHEH ST OB O EETEE R
Pt

& S

ME L - BBREESEM2 AR IR THE T %5 & (Table
1), &y TOWIE I St 3 BRGEL (FY4%), b
D2 Hi (30-37%) LEBLESBED SN (St 1%
St. 2, p>0.05; St. 1 5t St. 3, p<0.01; St. 2 X St. 3, p<0.01;
Mann-Whitney U B5E). #7/KEDERE 13 32.4-33.2%, DO
#HPHich b, KMSHTREREZRIRShIh -7, St
2 & St. 3BT BIKIEAT St 1ITHANTRRED - 1205,
i3St 2 & St.3IDHABAMN 1BEIEEENI /DL
ZZzon5d (St.2 D9 A 19 HOKIE L 244°C, St. 3 D
9 H 20 Hd 24.5°C). Ml OFHEHEZ, St. 1 TH bl
< St.2,St. 3 DINFICELIE>T Wiz (St. 1 X St. 2,p>
0.05; St. 2 %t St. 3, p>0.05; St. 1 %f St. 3, p<0.05;
Mann-Whitney U #25E).

IS TER 126 BOBMMSEE S i (Table2). C
DHBE BRI NE TEMEL STEHFIA TV, -
1bDTHB. ZHMSETHEINIABIL, St 1 TII
K, St.2 T 81 fH St.3 clftitiiky 208 LB
WSO TH 7. 3T ~NTIcHEBL TAH o n il
23T, BHEARED 27% %= 5T, 2 #Hidhh
DAL (Co) 14, St.1 & St.2 T0.50 (57 ), St.2 &
St.3 T0.49 (46 F8) TH-7-H% (St.1 & St. 2 DFR

Table 1. Environmental conditions of 3 study sites in Uchiumi Bay. Range or X =SD (n) is given

St. 1

Date of census

Time of census 11:16-11:52
Depth along 50 m line (m) 6.2-16.5
Depth along 100m line (m) 8.5-10.6
Water temperature (°C) 24.8-24.9
Salinity (%o) 32.4-32.5
Coral coverage (%) 37£17 (30)

Tidal current* (kn)

Sept. 20, 1992

0.23%0.11 (12)

St. 2 St. 3
Sept. 27, 1992 Sept. 28, 1992
11:11-12:21 13:01-13:45

2.1-9.1 4.9-7.2
4.5-7.8 5.6-7.9
21.6-22.6 22.4-22.6

33.2 32.9-33.0
30%14 (30) 410 (30)

0.18£0.08 (12) 0.13£0.08 (12)

* After Maritime Safety Agency (1987).
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Table 2. List of fish species and their abundance observed at 3 study sites in Uchiumi Bay. Species names and
their arrangement follow Nakabo (1993). Main geographical distribution of each species (after Nakabo,
1993) is shown by 2 categories: St, subtropical or tropical region; Tm, temperate regions (see Fig. 1c). For
abundance, CC, >50; C, 11-50; R, 5-10; RR, <5 individuals/100 m line; * only juveniles were observed; +

new record to Uwa sea

. Geographical
Species distribution St. 1 St. 2 St. 3
Anguilliformes 7 ¥ H
Muraenidae 7 £F}
1 Muraena pardalis + 5 9/ & St RR
2 Enchelycore lichenosa 21 v 7 K Tm RR
3 Gymnothorax kidako v 7+ Tm RR
Clupeiformes =¥ ¥ H
Clupeidae = &~ v §}
4  Spratelloides gracilis £+ = St R RR
Siluriformes + v X H
Plotosidae ="~ X1 §}
5 Plotosus lineatus = > X4 St C RR
Aulopiformes & x H
Synodontidae T v §}
6 Synodus hoshinonis =~/ * + Tm RR
7 Synodus sp. unknown R RR
Gobiesocoiformes 7 /3% # H
Gobiesocidae 7 /3% 4§}
8 Diademichthys lineatus /~> + #9729 % St RR RR RR
9 Lepadichthys frenatus X %+ F /XU % + St RR
Syngnathiformes 2 7 Vv 4 H
Aulostomidae ~ 5 ¥ 4 5
10 Aulostomus chinensis ~5 ¥ #' 5 St RR
Fistulariidae ¥ #" 5 %}
11  Fistularia commersonii 7 & ¥ 7' 5 St RR C R
Syngnathidae 2 7 ¥ v 4§}
12 Corythoichthys haematopterus 4 ¥ 3 9 ¥ St RR RR
Scorpaeniformes # % IH
Scorpaenidae 7 4 # 4 I}
13 Dendrochirus zebra ) v 3 / + St RR RR RR
14  Pterois antennata % v 94 3/ A4 T St RR
15 Pterois volitans />3 3 / H 4 I St RR RR
16 Scorpaenopsis sp. unknown RR
17 Scorpaenodes littoralis £~/ 51 % = St RR RR RR
18 Sebastiscus marmoratus 7 % = Tm C C C
19 Sebastes inermis * /N)v Tm RR R
Perciformes 2 X+ H
Serranidae /~ ¥ £}
20 Pseudanthias squamipinnis ¥ V¥ a ">+ ¥4 + St CcC RR
Apogonidae 7 ¥ ¥ 7 71 £}
21 Apogon properuptus ¥ v v 4 ¥ EF St R RR
22 Apogon doederleini & 4+ 24 v € F Tm RR C R
23 Apogon niger 7 04 ¥V EF Tm RR
24  Apogon cathetogramma 3 3 ATV A VEF Tm RR
25 Apogon notatus 7 vk A4 Y EF Tm CC CcC CcC
Carangidae 7 Y%}
26 Trachurus japonicus <7 ¥ Tm RR
Gerreidae 7 0+ ¥F}
27 Gerres oyena 7 O Y ¥ St RR R
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Table 2. (Continued)

Geographical

Species distribution St. 1 St. 2 St. 3
Haemulidae 1 4 %}
28 Diagramma pictum 280 ¥4 St RR
Sparidae ¥ 1§}
29 Pagrus major = ¥ 1 Tm RR R
30 Evynnis japonica ¥ ¥ 1 Tm RR
Lethrinidae 7 = 7 % 5 1 §}
31 Lethrinus genivittatus 1 7 £ 7 % St C
Mullidae & x I}
32 Upeneus tragula 3 * & * ¥ St RR RR
33 Mulloidichthys vanicolensis 7H t X ¥ + St RR
34 Parupeneus multifasciatus & ¥4 v St R RR
35 Parupeneus barberinus A 2Tt * ¥ + St RR
36 Parupeneus sp. unknown RR
Pempheridae /~ 7 ~ £}
37 Pempheris japonica Y = 7 as~% VR Tm CcC
Girellidae * ¥ +#}
38 Girella punctata * ¥ F Tm C RR RR
Kyphosidae 1 X X 3 §}
39 Kyphosus vaigiensis 4 2 X 3 St RR
40 Kyphosus cinerascens 7 V7 4 % % St R
Scorpididae #7 I/ F ¥ 1§}
41 Microcanthus strigatus 71 T H % 51 St R R R
Chaetodontidae ¥ 2 7 F a v o 4§}
42 Heniochus chrysostomus X+ 3 /N9 554 *+ St RR
43 Heniochus acuminatus /4% 5 5 ¥ 4 St RR RR RR
44 Chaetodon plebeius X 3V % + / 4= 54 *+ St RR RR
45 Chaetodon auriga b’ F a9 F a4 * St RR R R
46 Chaetodon speculum bt / %< 54 * St RR
47 Chaetodon trifasciatus 3 A F 3 9 F a3 99 & *+ St RR RR
48 Chaetodon vagabundus 79 54 Fa v Fav ot * St RR RR
49 Chaetodon lineolatus =27 954 Fa o F a4 ¥+ St RR
50 Chaetodon melannotus 7 ¥/ Fa v Fav o4 ¥+ St RR RR
51 Chaetodon auripes ¥ 3 9 F a3 Y9 & St C C R
52 Chaetodon kleinii 3 /'L F a3 9 F a9 vt ¥+ St RR
Pomacanthidae + v F + 7 ¥ 1§}
53 Chaetodontoplus septentrionalis ¥ ¥ + 7 54 Tm C RR
54 Centropyge tibicen 77 5% v 3 + St RR
Oplegnathidae 1 ¥ ¥ 1 %}
55 Oplegnathus fasciatus 4 ¥ 7 1 Tm CcC RR
56 Oplegnathus punctatus 4 ¥ 5 ¥ ' 4 St RR
Pomacentridae 2 X * %" 1 §}
57 Amphiprion clarkii 7 = / 3 St CcC CC C
58 Chromis fumea </ /XA XA §'4 Tm RR RR
59 Chromis notata notata A X * 54 Tm CcC CcC CC
60 Chromis margaritifer ¥ 37 A XA 54 + St RR
61 Chromis analis AN X RAX A 74 St R
62 Dascyllus trimaculatus XV K 70 ZAX* 54 * St R R RR
63 Abudefduf vaigiensis # ¥ £ v F + St R RR
64 Pomacentrus coelestis ) 5 A XA 54 St CcC CC C
65 Pomacentrus nagasakiensis 7 T4 F X XX 54 Tm CcC CC CC
66 Stegastes altus € 5 H A X * ¥4 + Tm RR
Cheilodactylidae % /1 / /~ 74 F}
67 Goniistius zonatus ¥ 51 / /> 54 Tm RR RR R
68 Goniistius zebra I ¥ < ¥ Tm RR
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Table 2. (Continued)

Geographical

Species distribution St. 1 St. 2 St. 3
Mugilidae + 5 &}
69 Mugil cephalus cephalus + 5 Tm-St RR
Labridae ~ 5§}
70 Anampses meleagrides 7 + X5 + St RR
71  Anampses caeruleopunctatus 7 F A A ¥~ 35 + St RR
72 Gomphosus varius 7 ¥ X5 *+ St RR RR
73 Labroides dimidiatus + >~/ X 75 N5 St cC C RR
74  Pteragogus flagellifer #/~ 7' o ~X3 Tm RR
75 Pseudolabrus japonicus %4 / /"N 3 Tm R CC C
76 Stethojulis interrupta terina 71 X + ') N3 St CcC CC C
77 Thalassoma cupido =¥ X5 Tm R R RR
78 Thalassoma amblycephalum 3 77 5 X5 *4 St RR
79 Thalassoma lunare & + A X5 St C R RR
80 Thalassoma lutescens ¥ <= 7%~ 35 + St RR
81 Halichoeres poecilopterus ¥ = & v Tm RR RR
82 Halichoeres melanochir i+ 7 v N5 + St R RR
83 Halichoeres tenuispinnis &+ ¥ X5 Tm C C R
84 Hologymnosus annulatus + * 5 X3 + St RR
85 Cirrhilabrus cyanopleura 7 o ~Y) 4 b £ F X35 + St RR
86 Cirrhilabrus temminckii 4 b £+~ 5 St R R RR
87 Cheilinus bimaculatus 4 3 X5 + St RR RR
88 Xyrichtys pavo *x ¥ 5 v X + St RR
Scaridae 7" ¥ 1 §}
89 Calotomus japonicus 7 5 A Tm R C RR
90 Scarus ovifrons TA 7 54 + St RR
91 Scarus ghobban t 7 54 + St RR RR
Pinguipedidae b 5 ¥ 2§}
92 Parapercis snyderi 29 54 + 5 F R Tm C C C
Blenniidae 1 v ¥ v %}
93  Petroscirtes breviceps =¥ ¥ v R St RR RR
94 Meiacanthus kamoharai 71 €/~ 5 ¥ v R + St R
95 Aspidontus dussumieri 7 0 2 Y ¥ v + St RR
96 Aspidontus taeniatus taeniatus =t 7 0 AV ¥ v R + St RR
97 Plagiotremus rhinorhynchos X + I ¥ v + St RR RR
98 Plagiotremus tapeinosoma 7 ¥ 7 B A YV ¥ v + St RR RR
Callionymidae % X #§}
99 Neosynchiropus moyeri X ¥/ 571 + Tm RR
Gobiidae 7~ £F}
100 Callogobius snelliusi ¥ 2 v 71 v/ ¥ St RR
101  Prtereleotris hanae /> F/~ € Tm-St RR R RR
102  Prereleotris evides 7 1 . 1) /~ £ * St RR
103 Eviota abax 1 /¥ Tm RR
104 Eviota melasma 7 H+® ¥ 4 /¥ + St RR
105 Gnatholepis scapulostigma /1 9 K A € v/ ¥ + St RR
106  Istigobius campbelli 7 7 7/~ ¥ Tm RR RR RR
107  Istigobius hoshinonis < / /~¥ Tm RR RR
108 Amblyeleotris japonica ¥ 5 /> ¥ Tm R R RR
109 Asterropteryx semipunctata + ¥/~ St RR
Zanclidae ¥ / 7 v
110 Zanclus cornutus > / 5"~ St R R
Acanthuridae =+ %' 1 3}
111 Prionurus scalprum =+ 5 4 Tm RR RR RR
112 Naso sp. * unknown RR
113 Ctenochaetus striatus %3+ I /~F + St R RR
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Table 2. (Continued)
Species Geographical g g 5 g3
distribution
114 Acanthurus nigrofuscus + 77 =4 St RR
115 Acanthurus olivaceus & » 7 F /~F * St R RR
116 Acanthurus dussumieri =& 75 v 5 /1 F St C R R
117 Acanthurus xanthopterus 7 0 /~¥ + St RR
Tetraodontiformes 7 7 H
Balistidae € v /5 #1 7~ F¥F}
118 Sufflamen chrysopterus 7 =Y 0 € v # 5 *+ St RR RR
Monacanthidae # 7/~ £}
119 Rudarius ercodes 7 3 A /~ ¥ Tm RR RR
120 Thamnaconus modestus 7 </ 5/~ F Tm C R
121  Stephanolepis cirrhifer 717 /~ ¥ Tm C C C
122 Paramonacanthus japonicus 3/ ¥ St RR R
Ostraciidae /> 2 7 7§}
123 Ostracion immaculatus />3 7 7 Tm R R R
Tetraodontidae 7 7§}
124 Canthigaster rivulata ¥ ¥ <7 5 St RR R
Diodontidae /™ V) & v & v}
125 Diodon holocanthus /") & v & v St RR
126 Chilomycterus reticulatus 4 ¥ 5% 7 7 St RR

xt St. 2 & St. 3 DH@EE, x*=0.01,p>0.05), St.1 & St.
3TI30.32 G6 M) EHEICEWETH -7 (St. 1 & St.
3 OAEEENT St. 1 & St. 2 DIL@EE, x2=7.7, p<0.01; St.
1 & St. 3 OHFERI St 2 & St. 3 DHFER, ¥*=6.5,p<
0.05).

BECBY 2EARBBEERFHEHOE S %
Table31/R L7, EHHEEBHRVTIOMSATS 2628
BLizRgEEsh. EARREILSL 1 T60 R,
St. 2 T 50 EASECERE oAy, St 3 TlfthiithsED#Es
DIOEE LI, L L, ZO2BERM (127210

HETHR 6 IR Icxtd 2EARMEHTEE
EFED SIS h >t (50-66%; x*=3.2, p>0.05).
BEEEOHBREE (100m H7- v OEHEMEKE) %
A5 L, BROWTHOFEBEHSETS, 2D 6 Hiijk
DOFEIZ4RLITTH -7 (Table 3), —4, S1EUED
EBEEARLAABICOVWTRTASE, St. 1 TR 10
B OLEASRSE), St2TRTE ObEARIE)
FHELTORDIIKL, St3ITIREAUTDIFE (-
TEEMHRE) Th - 72H5 (Tables 2, 3), hSDLEE
Bt 2EAICERERZRRD OB 12 (2=

Table 3. Comparison of the fish fauna among 3 sites in Uchiumi Bay. Percentages to the total number of

species in each site in parentheses

St. 1 St. 2 St. 3

Total no. of species 91 81 59
Geographical distribution

Subtropical or tropical region 60 (66.0) 50 (61.7) 30 (50.8)

Temperate regions 28 (30.8) 28 (34.6) 26 (44.1)

Both regions or unknown 333.2) 3(3.7) 3.1
Relative abundance (/100 m line)

CC (>50) 10 (11.0) 7 (8.6) 3 (5.1

C (11-50) 10 (11.0) 11 (13.6) 7 (11.9)

R (5-10) 19 (20.9) 12 (14.8) 15 (25.4)

RR (L5) 52 (57.1) 51 (63.0) 34 (57.6)
No. of species peculiar to each site 32 (35.2) 12 (14.8) 11 (18.6)
No. of species without adults 10 (10.1) 11 (13.6) 6 (10.2)
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1.6, p>0.05).

| HERSOATHES N AR, St 1R FE
B KT (Table 3), = DRBEEEKICTT 2E|&dftho 2
MGk DEREICKE -7 (St 1 % St. 2, x*=9.3, p<
0.01; St. 1 X§ St. 3, ¥*=4.8,p<0.05, Table 3), TH5DK
5y (9 E) oIS, 100m H7 v 4 AELITT
Hote. Ft, KESIEALREFTHD (St 1, 718%,
25FE; St.2,67%, 8 §&; St.3,45%, 5 §&; Table2), St.1
TZDEIGH @D > HBEEREIRD SN -1
(x*=4.1,p>0.05).

BEMNE -1 RoNT, YEBLUHERDOAIEE
IhicbDRABITI6ETHD, 2B 1L RKRIEEEERL
TRTHEHREIETH -1 (Table 2). ho5DLHE
Biodd 28I tSBETERSERA SN 5 12
(x*=0.5, p>0.05; Table 3).

Table 4. Comparison of fish fauna between Uchiumi Bay and other localities in southern Japan.
and biogeographical regions (Nishimura, 1981) are shown in Figure lc.

1 =

BRILEII2AEHORELREER SE#HEL L
NEENO IHiEVLThIcBVL T, HAFXH 50
ARXESHodLE T EHEAFRAEVSEEHO 50%
Dbk EDTO, L L, SR osELaRG
0.3-0.5 LB, HiLRITREMICA Y DEVHAS
e, BataoBHE I ETEEELCTH -1
D, MEHORE L, o1 St 1ITBVLTIE, fho 2 HiS
THohlir-fcAhRBEM S EbIdG sk £
nicH L, BARERORLDREL -3 TR, BH%R
BHoOBR Mt E 0 ¥ESThHD, £, 100m i
DICSIEBUEOFOWHEARE AL 2AES, fthih
BHOXHLITO3IELrAON KL -, INO5DHAE
iSO BEHOEWD, FOLHIBERICE->THL

Localities
For St and Tm, see caption of

Table 2
Number of species common to Uchiumi Bay
No. of
Locality species Distribution type
recorded Total
St Tm
Uchiumi Bay (this study) 126 120% 81 39
Intermediate temperate region
1 Kasumi 90 26 10 16
2 Seto Inland Sea 430 44 18 26
3 Iyo Nada 98 17 4 13
Warm temperate region
4 Okinoshima Is. 130 46 21 25
5 Hayama 137 55 27 28
6 Miura 362 87 54 33
7 Shimoda 291 74 42 32
8 Ago Bay 330 62 31 31
9 Nigishima 121 66 41 25
Border of warm temperate and subtropical regions
10 Shirahama 170 91 60 31
11 Kushimoto 691 104 70 34
12 Kagoshima Bay 338 93 61 32
Subtropical region
13 Yaku Is. 580 88 71 17
14 Satsunan Is. 530 78 62 16
15 Sesoko Is. 600 73 66 7
16 Ogasawara Is. 228 53 44 9

* 6 species given as “St-Tm” and “unknown” in Table 2 are excluded in this comparison. Data sources: 1 Setoguchi et
al., 1991; 2 Inaba, 1988; 3 Shimizu, 1993; 4 Yogo et al., 1986; 5 Hagiwara and Hasegawa, 1990; 6 Kudo and Okabe,
1991, 1993; Kudo et al., 1992; 7 Higashi et al., 1989; Hayashi et al., 1992; 8 Kimura and Suzuki, 1980, 1982; 9 Fukuda,
1979; 10 Kuwamura, 1987; Hattori, 1993; 11 Fukuda and Misaki, 1992a,b; 12 Dewa, S., personal communication; 13
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TVE0hEUTICKRETLTAS

B HADINERICE VTR, BHREEOL  BED
EKEBEIICHET S EBHSNTWVS (Araga and
Tanase, 1968; ZFkf, 1980). A [EIFCEdS oA RA
81D S b IS ETREANBEENLE) 10T, T
NS RNBETREZXTERVRETS 2 AJREHELEY
LhL, ZHoRfUKERIBEVWFRIcBLTS 15°
C%k FEIZI&EMS GEA - I, 1985), FAREIHOM
KEBICHIEITEN S B EBEZLIT W,

PERT (1981) (dEsRISHIKERIEZ I O BB EEY)
DEALEED, REKDOLEBOMRMERS R TP
SN AAfEMARIF TV 5, NEETEEBRERIRK
K509 HLETH 55 CER2 - A1, 1989), T OB
Hlic iz 8%k (Fig. 1b B1R) DENBEEN—EFEDS b
THROIEL B3% Fitk) K5 EmonTwa (FRE
1988). Alnld> R AEHIS DG/ B 1 32.4-33.2% &K
E13L, BRKEDENSRBELREBETH LI LM
5, SR BEICENRERGEO KT TEE IR
WHDEEZSNB. fIEL, EE (£5-0) JIlEOI
WSt 1 & St 3 TR, KOS RS IR A
BT 3alketEhEZ SN B, BANLEF - 515D
ETAIRW,

R OEE P, & B EDL S OB OEWIC X
D, MARBEOMABICESE LTS OGEZL SN
5, FEEFEE St 1 SR AGEL, RV T St. 2, St. 3 DIl
@O ARV, T, NBEBRORERS, FHiICH
DL S 1 MG St 3 AT St. 2 indE KEL £l
DICHENTWS OKEEFF, 1979) &b s, St.1A5 4
KD BAZOEZITEY, EHRBEOMASL
H3IHED I B TROBVLVEEZI OGNS,

FARABOE 3, iy v THERBLECEY L
LTRIALTED (&K, 1976) + v TEHADIEH 2,
R & BAKORL % & 72 5¢ (Sano et al., 1984, 1987),
SERD « )11 (1989) 1F, St. 3 iCHBWVT 1986 D 5 89 4
K TIThb it TEOEBIC X 54 v THEOHIEIC
H-T, 7V I 514 EHPF a0 Fa oA HBE 13
AR ERBEARLEIEEREL TV, SR0DH
BHTHY V TOWESROED, >/ St. 3 TR, MH%
BHOBMAR LI, FLEEELRTAEELH
EHSEB TR TH -7z, St. 1 & St.2 13, ZD#EEYH D
BEt4 vy TOWEOESICL-T, L OFEHREMH
EEEIRIRHNEZTAATVEREEZONS.

BRXOfhitE L OLLE:  FaR (1981) OBBEEYIK
BEHXICRES &, FRIMENEEIIBRREX & fHaEX
DERIPEICALE LT3 (Fig. 1c). EBE, FTlomlx

12 & D I NG O SR 3 R B X 8 B W B
HEREAMMOPLET IEARANICL->THED SN,
BoEFtEoETH Y, BRMIRE L TOREHIED
S, X SISNMEE DGR O LI 75 AL
BT AL OWEEICT 270, BHADM RO B
ML TH S, WBFE LTid, EECKEIDOR
AR & 7o HR A TTh B IC R Y, ohiES
X 3 A, BRERX 6 i, BRilHX & dBEX OlE
BT 3 {8 & OB X 4 i 5B U, NlEE & D
HAFEHUE J 7o (Table 4).

NE & OB R OE, - D3, NiEELE
B, BREFXEBREXOBERTEICAET 5, $iK
BREE, MakTchdh, MARREIERTHRREY
ThONBETH LMD 80% HigkMIEFEIhTL
5, HAREHOAICE->TA 5L, B3 s
ofic iRFEXOREALE, EMER, BESTE 0l
BENSS SN, —F4, BERXTH/NEFTIRILERE
QO o e, ThIREMORKEEZ 5 L YRDE
BThHb, WEHEEICOVLTIE, BEEXD 6 AL
R EXICd 7 2P NETERA, BRES, Ake
FEHE < oL@BEITLBSINATHWE, Thonl Eh
5, NEEEOREHIIERAFX EBRFEXOEREED
wHH, PaF (1981) DXyl D, WEDEREMEICAL
BT 5 ELBHELD SN,

FK (1976) 13, ERRAERICBVWTEL SKICHIFT
B 2 RAF ORI E, EHoEE S0 3
b REICET 2 A8 SEEXBORIBHEHEL
TV, KRBV TH, ZLOEAFREEVERE
BLEoR (BAL, #iEEE #BER) oboLit
BLTWRIEDLDS, IhSDERIABE~OELFR
BHOMBHID 1 >TH BAEMNEZ SN 5. £/,
FUM =5 A HBERICIN - I-EEA RREO B AR b /RE
ShTwah (fR, 1993), % A& TOREM
FABRINETREALITDODATEST, hhoDH
BESHIEE NS,

Bl [32

FRRFOIREEK & KR KFOEHEHEKIC
FHEICHET A REBE VRV 4, KA
5 UICFE RFEORMNITER, KBz KY¥ R, =&
R¥) OIRFBEEKICBANEEZ LEDBICHI->TH
BREABRREVEZVLL, BATREOSHIAAKICE
BEZAHAHORIEICE L THERE WX, BEX
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PR O ZR LA KT (KBS R Dl
FELTOREVE, £k, BERERFOHIE—KIC
BARREZOBMHEO 7 — 7 22 L Tn il &, EH
HHREOEN BR, SHRFEORKE—, THEFHmK
CHBREEREREL TV VW, ChoDhAR
SUICEBEN I AV b2V OB S XIS
BEOBEAR LT
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