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Fig. 1. Schematic representations of the social groupings in the reef fishes.
(M): Mixed-species grouping
(S):  Single-species grouping
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Table 1. The fishes found in the mixed-species groupings at Honmura and Nishiura
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reefs of Kucierabu Island.

105

. R ize T Honmura Nishiura
Family/Species ?{-Zi?:‘lgcem) Numbers (Frequency of occurence)
Oplegnathidae
Oplegnathus fasciatus 35-40 5(1D
Mullidae
Parupneus spilurus 6-30 85 (53) 20 (14)
P. indicus 8—45 35 (18) 18 (11)
P. barberinus 8-10 1(1D 2(2)
P. bifasciatus 6—10 5(4) 1(1
P. trifasciatus 6-25 108 (58) 20 (16)
P. cyclostomus 25 1(1)
Serranidae
Serranidae sp. 40-50 2(1D
Girellidae
Girella melanichthys 10-4S5 103 (11) 16 ( 1)
Kyphosidae
Kyphosus cinerascens 10-25 18 ( 9) 1(1
Lethrinidae
Lethrinus choerorhynchus 10-40 2(1) 5(3)
Lutjanidae
Lutjanus sp. (Hoshifuedai) 25 SCD
Labridae
Anampses caeruleopunctatus 6-35 77 (45) 5(2)
A. geographicus 6-20 4(2) 11 (88)
A. meleagris 10 1(1)
Cheilio inermis 15-25 3(3)
Gomphosus varius 8-10 5(4)
Thalassoma lunare 10 3(3)
T. lutescens 10-15 6(4) 9( 8
T. cupido 6-10 65 (10) 53 (17)
Pseudolabrus japonicus 15 1(1)
Stethojulis interrupta 6—10 22 (10)
S. trilineata 6—10 1(1) 1(1)
S. strigiventer 6—10 57 (14) 30( 4)
S. bandanensis 6—-10 33(3) 25( 7
Macropharyngodon meleagris 6-10 3(D 13(7)
Halichoeres trimaculatus 6-10 10( 1) 2(2)
H. marginatus 10-20 5(3) 2(2)
Coris aygula 20-40 9(6) 2(1)
C. gaimardi 13-30 51 (31)
Hologymnosus semidiscus 10-15 8(4) 4 (3)
Labridae spp. 10-20 26 ( 6) 6(3)
Scaridae (subfamily Scarinae)
Scarops rubroviolaceus 20-45 85 (62)
Ypsiscarus ovifrons 30-60 34 (15) 6(4)
Scurus gibbus 45 1(1)
S. venosus 20-35 211 (66) 200 (23)
S. lunare 20-35 26 (17) 3(3)
S. lepidus 20-40 152 (62) 1(1D
S. fasciatus 30-40 19 (11) 9( 7N
S. ghobban 20-35 19 (16) 1(1
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Table 1 - continued

. . Size range Honmura Nishiura
Family/Species (T.L.in cm) Numbers (Frequency of occurence)
S. oviceps 20-40 20 (16) 3(3)
S. chlorodon 35
S. niger 35 1(1)
S. rhoduropterus 20 1(D
S.sp. A 20-25 13 (12) 2(2)
S. sp. (subgenus Callyodon sp.) 20-40 174 (70) 138 (23)
Scarinae immature spp. 6-—-15 897 (68) 2028 (57)
Scaridae(subfamily Sparisomatinae)
Calotomus japonicus 6—-40 541(109) 18(7)
Chaetodontidae
Chaetodon collare 6—10 42 (25) 17 (12)
C. auriga 6—10 13(7) 1(1)
C. lineolatus 25 3(2)
C. vagabundus 8 1(1)
C. plebeius 6-10 3(1)
Forcipiger longirostris 15 1(1)
Zanclidae
Zanclus cornutus 6—-10 12 (9)
Acanthuridae
Acanthurus triostegus 6—-10 3(2) 1(1)
A. lineatus 7 1(1D
A. olivaceus 7-35 21 (17) 3(2)
A. bariene 6-30 352 (92) 43 (19)
A. nigrofuscus 6-23 159 (66) 32 (16)
A. bleekeri 35-45 3(2
Zebrasoma veliferum 25-30 2(2) 9 (3
Z. scopas 15 4(4
Callicanthus lituratus 10-20 4 (2) 13 ( 6)
Csp.A 8 1(1
Naso unicornis 7-50 51 (19) 45 (16)
Prionurus microlepidotus 6-50 301 (96) 10 ( 6)
Siganidae
Siganus jabus ) 10-45 98 (26) 99 (17)
S. spinus 6—20 130 (25) 9(5)
S. virgatus 25 2(1
Total specimens ' 4123 2964
Total species 63 50
Total grouping observed 342 97
Total minute observed 1215 340
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Table 2. Frequency distribution of numbers of species forming each mixed-species
grouping at Honmura and Nishiura reefs.

Number of species Honmura Nishiura
Frequency observed
2 118 28
3 78 19
4 52 16
5 35 17
6 20 6
7 20 4
8 9 4
9 7
10 2 1
11 2
12 1
Total 342 97

Table 3. Frequency distribution of number of specimens forming each mixed-species
grouping at Honmura and Nishiura reefs.

Honmura Nishiura
Number range e _—
Frequency observed

2-10 215 25
11-20 87 18
21 - 30 20 16
31 -40 6 15
41 — 50 7 9
51 -100 4 8
101 — 156 3 6
Total 342 97

Table 4. Chages in the number of species and specimens of the mixed- species groupings of reef fishes.

Number of groupings Average number of times .

observed changed for 5 minutes Min. — Max.
Species 29 4.1 1-10
Specimens 25 4.5 2- 8

FUEKINBE I V=T D2 84 TR F OB S OICREA THEHOMAEE LN B E, FHICHMT
SEARNOREEE T XA E =F LA FORBMSEALORETH > e TOLH, THODOMAEEM
AL % o bic, SROC OKRICE T BERRYPRIECDLER LT, BRGICSOEAIED TFAFE =
FARAEAI V=T, AURATHBHBHELDBHICDRNT A TREB gov—F, INELO EATHEE)
MAEBATENIREE A VRECI VT, RUKMBEKLEEZIONEFavFa Y vAfEy /s FVH
%wa—f,Cﬂét@%@ﬁﬂ%ﬁéC&ﬁ§wﬁﬁﬁ®/7%ﬂt411iﬂ%E7W—7&LT
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AN EBEHOBNONTORR /v —FOMTOMAELEANICET 5205 DR OEKRKDOMEBKE % 6
R L7 (Table6), BEENTOMARRBAIN-—TDHEAIT V=T ECITNV—TDORICLE SDHE
Potio BICAZ NV —TAAUHATIBBERNCHE T 2EHABEL - o8, CI/NV—FPDI -7«
FOMAERIEECLED -1z BEULBROS L - 1AFNIKSOVT, BEATOZHOBEBKERS
L, AZWv—FECITV—TOROBBTIAZIV—TOREEBC IV —TICHELTE L, E6ICA
IN—TATRTEABROEAEGBE V. IBINOLORBETRIEZ OHA, ERNCEHDO 7L/ H
KOBD=FFARPE* VR, NFHRBBAL TR ENBED o BENTT X 4ABBEOHEAIIZ
ASNV—FLBII—TFHEOERE, A/Nv—7, BIV—FECIr/V—THOREBETORDONS, LD
L, DIWV—7Z2EGUCRBTR=F AL AROBEREBE » >lce RICZOLIRNRBRICEEN S0

Table S. Family overlappings in the mixed-species groupings of the fishes at Honmura(A) and

Nishiura(B) reefs.
Abbreviations denote: Sc — Scaridae Ch — Chaetodontidae
Ac — Acanthuridae =~ Za — Zanclidae
Si — Siganidae Ky — Kyphosidae
La — Labridae Gi — Girellidae
Mu — Mullidae Ot — Others
(A)
Frequency of overlapping in 342 groupings
Sc Ac La Mu Si Ch Za Ky Gi Ot
Sc 157
Ac 124 90
La 85 52 40
Mu 79 41 40 35
Si 43 25 18 19 6
Ch 10 21 5 7 4 6
Za 6 7 3 1 4
Ky 1
Gi 2 1 1 8
Ot 1 1
Total . 233 180 92 96 46 29 9 9 11 2
Frequency of overlapping in 97 groupings
(B) Sc Ac La Mu Si Ch Za Ky Gi Ot
Sc 38
Ac 39 19
La 45 15 27
Mu 30 11 18 10
Si 19 11 6 6 3
Ch 15 8 9 9 3
Za
Ky
Gi 1
Ot 8 5 1 1 5 2
Total 90 43 46 32 19 16 0 1 1 8
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Table 6. Combinations of family groups found in the mixed-species groupings of reef fishes at Honmura
and Nishiura and their family compositions at Honmura.

Family group Family
A-Scaridae, Acanthuridae, or both Sc — Scaridae Ch — Chaetodontidae
B-Siganidae Ac — Acanthuridae ~ Za — Zanclidae
C-Labridae, Mullidae, or both Si — Siganidae Ky — Kyphosidae
D-Chaetodontidae, Zanclidae, or both La — Labridae Gi — Girellidae
E-Kyphosidae and Girellidae Mu — Mullidae Ot — Others
L Honmura Nishiura Sc Ac Si La Mu Ch Za Ky Gi Ot
Combination . i
Number of grouping Number of specimens at Honmura

A 123 21 490 413

A+C 112 40 882 199 207 116

A+B+C 25 8 507 25 120 68 50

A+B 17 5 104 35 41

A+D 16 3 16 180 21 5

A+C+D 7 8 14 23 11 2 8 5§

C 11 2 55 38

D 5 18 2

E 8 1 17 78

Others 18 9 181 22 69 19 29 13 1 25 14
Total 342 97 2194 897 230 360 235 60 12 18 103 14

KR HME &2 OBIICATET SA > TV EDERTICRT (Table7)e 7HARP=F 4R TUL2EUL
CASTNBT EDBZON, 1BTA-TNELELEE. LELZOMOMTRIBTAS TV S5E
BEOEADSE SN BEANTHRROZ L 7L ARP=FFARTREENRE LTSI LN
CEAEFRLT D, SoIfix DRBATOEBOBAKOHEE N4 %8 ICRY (Table8)o BEAL
OFEH 1 ~ 5 BEOLETRBCMALTNS L ENBED -1 6 KL ETHETZEBED 1D
3, 7 82 Y% G. melanichthys, 7 0 2 Y 7 &4 S. venosus, T & T &4 BROKKRA S. immature
spp., 7H A4 C. japonicus, ¥ 5 V¥ A. bariene, ¥y /3T A = S. javus, 73T A4 I S. spinus F
T, TS RMETHRNAESC ENED -1o KEHE L ORBNTHD 5 BULHALZ, AMNICEY
B1MEEL E TR IS 119 B DV TRHE 9 ITRT (Table9), BEEOHTELENOBEBZ S
CEMBBER, 7uxvF, TETEABEROKREMA, 702 JTEA4, FH =4 A. nigrofuscus, 1
7§7n¥,;$ﬁ4RnWmWﬁ@W&&U;y#&?Tcwmm%®#$mﬁfﬁotﬁ,cn5@
BEERMCAXTNDITRED ~Te TATXABRORKAZETL 1EE L TR- 7205, KEICE
ﬁ@@inéc&%%iaé,@5@%%Oﬁﬁuéem¢u<ﬁ%%@&ﬂbnéoNiﬂ@txwﬂ
&Ucm«ﬁf%%wwmwﬁm,%Eﬁﬁ@@%ﬁ@%%&?@c&ﬂzﬁqtoit,ﬁaﬂﬁfz
KA CES LAEOSHORETR 1 BETHRTECEbH D, BORBANOREER—ELLDL 57
L@biﬁbt&ﬁﬁwAfw—7®7ﬁ4ﬂ,;fﬁ4ﬂ,Bﬁw—f®74ﬁﬂ&UEfW—7®
xV%ﬂt4xfiﬂ@@d&ﬂ@ﬁﬁ@%ﬁﬁﬁmc7»—7@&9ﬂ,thﬂ&%ﬁ%@Df»—
FPOF 20 F 2 09F0Y /) FVROBICHE L TEEERREOEMBS - 7o

ﬁﬁ%%&bf“%@ﬁ@ﬁéé%ﬁ%Té&.@ﬁm@%§@¢§hfw—7tkéwfw—f§%
bénto%wkb,cﬂ%@ﬁnmz<@itrﬁmCﬁ@?5C&ﬁzw7¢7ﬁ4ﬁﬂswmmw
Scarinae O f{ k%415 5--10cm, 11~15cm, 16~20cm, 21~25cm. 25~30cm, KU 3lem~MD6 7 7 RIC
B, %2 5 ZOEORERNTO R A 41017k 9 (Table 10) o Aff & FHHfICH T, £5k6~10cm
D752, FA7520b0ERHTECENE L, £RIemPlED 7 7 RETHT 2 E@PED - T
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Table 7. Frequency ditribution of number of species of each family contained in each
mixed-species groupings of reef fishes at Honmura.

No. of species 1 2 3 4 5 6 7
Scaridae 76 90 34 12 8 10 3
Acanthuridae 90 67 17 6

Labridae 52 36 4

Mullidae 61 31 4

Siganidae 40 6

Chaetodontidae 23 6

Zanclidae 9

Kyphosidae

Girellidae 11

Table 8. Frequency distribution of number of specimens of each species forming each mixed-species

grouping in reef fishes at Honmura.

Number range 1 2-5 6—-10 11-20 31-40 41-50 51-100

Oplegnatus fasciatus 1

Parupeneus spilurus 40 12 1

P. indicus 11 7

P. barberinus 1

P. bifasciatus 4

P. trifasciatus 40 17 1

P. cyclostomus 1

Serranidae sp. 1

Girella melanichthys 1 4 3 3

K yphosus cinerascens 5 4

Lethrinus choerorhyncus 1

Lutjanidae sp. (Hoshifuedai) 1

Anampses caeruleopunctatus 33 9 3

A. geographicus 2

A. melagris 1

Cheilio inermis 3

Thalassoma lutescens 2 2

T. cupido 4 5 1

Pseudolabrus japonicus 1

Stethojulis interrupta

S. strigiventer 6 5 3

S. bandanensis 1 1 1

Macropharyngodon meleagris 1

Halichoeres trimaculatus 1

H. Marginatus 1 2

Coris aygula

C. gaimardi 18 13

Hologymnosus semidiscus 1

Labridae spp. 3 2 1
" Scarops rubroviolaceus 47 15
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Number range 1 2-5 6-10 11-20 31-40 41-50 51-100
Ypsiscurus ovifrons 7 7 1
Scarus gibbus 1
S. venosus 24 30 11 1
S. lunare 14 2 1
S. lepidus 26 31 S
S. fasciatus 8 3
S. ghobban 13 3
S. oviceps 14 2
S. niger 1
S. rhoduropterus 1
S.sp. A 11 1
Subgenus Callyodon sp. A 32 32 6
Scariae immature spp. 20 17 12 10 6 2 1
Calotomus japonicus 22 58 21 1
Chaetodon collare 14 11
C. auriga 2 s
C. vagabundus 1
C. plebeius 1
Forcipiger longirostris 1
Sanclus cornutus 6 3
Acanthurus triostegus 1 1
A. olivaceus 15 2
A. lineatus 1
A. bariene 37 43 ) 4 1 1
A. nigrofuscus 33 29 4
A. bleekeri 1 1 i
Zebrasoma veliferum & 1 1
Callicanthus lituratus 1 1
Naso unicornis 10 6 3
Prionurus microlepidotus 65 25 3 2 K
Siganus jabus 12 8 3 3
S. spinus 7 12 S 1
S. virgatus 1
Total 634 438 98 32 7 6 1
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Table 9. Frequency distribution of dominance of each species in each mixed species grouping consisted of >10
specimens at Honmura reef.
Dominance (%) = No. of specimens of species i in each grouping x 100 / Number of specimens of all
species in each grouping

Froquency of occuunce in 127 grouping

Dominance range (%) 0.1-10 10.1-20 20.1-30 30.1-40 40.1-50 50.1-100

Parupeneus spilurus 23 2 1
P. indicus 13 1 1 1

P. barberinus 1

P. bifasciatus 3

P. trifasciatus 33 10 2

Girella melanichthys 1 4
Kyphosus cinerascens

—

N = D = NN NN

Anampses caeruleopunctatus
A. geographicus

Thalassoma lutescens

T. cupido

Stethojulis strigiventer

S. bandanensis
Macropharyngodon meleagris
Halichoeres marginatus 2
Coris aygula
C. gaimardi

—
N N2 =
w

Hologymnosus semidiscus
Scarops rubroviolaceus

._.
©
-
N
—

Ypsiscurus ovifrons
Scurus gibbus
S. venosus

—

S. lunare

S. lepidus

S. fasciatus

S. ghobban

S. oviceps

S. niger

S.spA

Subgenus Callyodon sp. A
Scarinae immature spp.

—

—_
B = = W0 WA WA = WO B OO =W

30
Calotomus japonicus

Chaetodon collare

W W 00 =
- N W
wn

Zanclus corunutus
Acanthurus triostegus
. lineatus

. olivaceus

. bariene

. nigrofuscus

. bleekeri

Zebrasoma veliferum

N N N NG N
p—
=

o

Naso unicornis 4
Prionurus microlepidotus 31
Siganus jabus 5
S. spinus 10

0 WO W = & K
—
-

Total 304 107 58 29 23 63
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4 E11~15cm®D 7 5 Zid, £KE16~30cmD 7 5 2 ELEHT D5, £R3lem~ D7 7 A EFERLE» -
770 L L2 E16~20cm, 21~30cmKEU3lem~D%K 7 7 ZADMTRAEWVICEHEER TS5 L85 1. 2K
Nem~D 27 5213, BEAELEE~0ecmD 7 7 XA EERT T LB, TA 7L ERORMBIEE
ARRT AL TAXIICHT 2BIFH AR ODCEERLTNEEELON D, RICKNTHELLT
+TEABHORBEE T4 744 BEHOLES~10cmDBEEAEGTUE (1), £2R1I~15cmOEKEED
27 (1), 2E16~20cmOEkESTE (1) RU4A4Rcm~DEEZZTH (V) 04 T — TG
T, TNENOBRICEINETA 744 8 & LA OEOBEERM AR EIICKINCRS (Table 11),
TATEABROR 7 5 ZOMBKEBNEFLIMBORE SE, | 7/ v— T TRERKE~10cmOEEHE
KD %, N7nv—F0OREIEASEAcm~DEENSEDOHNIOZE LD, TAT X4 BBROKE
KB L TR 5t [EN IV =FIASNEEIICIREB XD LIE0D, 1 Irv—7TREREI~
15cm®BEEDBEL, 1 7 v—FTRARI~20cmOEEEZHLIC, 2 &ElI1~15cm, £&21cm~ DK &
Hofte MIETH 744 BRERBAVKRT 2RO, FISEH 50, RAREOKE SOMBEEKEE
FUBNARK T 3HAHRD B, T4 744 BREMEL—HBICL TRBOKRAKERE L, 17—
FCIRAE6~10ecmO &AL & D 90 %, 1 7 v—7 TRAEEI~15cm% 6 ~20cm D AR 2542k
DHU.6%, 1 7'v—TFTiReEI6~20cmDEEE P MCEARIecmDEKBLEDBI.0BKRUN SV =TT
24 E2em~DE K % h L iIC 42 B 16cm~ DKk B2 ED88%B % divy, K7 Vv —7 DL RMBRICE
WHB NI, XS TATIABERABROELE I/ V- TORBOBHEMK L ERVULRMKE

Table 10.  Size class overlappings among subfamily Scarinae fishes in the mixed-species groupings
observed at Honmura (A) and Nishiura (B) reefs.

(A)
Size class
(T.L. in cm) 6—-10 11-15 16-20 21-25 26-30 31—
6—10 44
11-15 3 15
16 — 20 6 14 47
21 -25 1 7 37 40
26 — 30 4 25 38 43
31 — 16 26 32 34
Total frequency 53 29 59 79 71 58
of occurence
(B)
Size class
(T.L. in cm) 6—10 11-15 16-20 21-25 26-30 31-
6—-10 50

11-15 3 5
16 — 20
21 - 25 ' S 18
26 — 30 9 6
31 - 3 9 6 8
Total frequency
of occurence 50 7 10 22 11 12
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Table 11. Species and size compositions of the fishes forming the mixed-species grouping with each size class
of Scarinae fishes: 6—10cm (I), 11—15cm*(II), 16—~20cm (III), and 21cm— (IV).

Species S@ze Numbers of specimens
(T.L. in cm) 1 11 11 v
Scarinae spp. 6-10 811 3 14 1
11-15 51 86 35 30
16-20 136 41 243 171
21— 3 18 121 513
Calotomus japonicus 6-10 70 16
11-15 - : 23 40 13 15
16-20 ' 3 34 25 4
21— ‘ 1 24 104
 Acanthurus lineatus 6-10 1
A olivaceus 6-10 2
’ 11-15 ' 1
16-20 1 L2
21— 2 13
A Bariene A. 6-10 9 5 8 15
' 11-15 2 2 10 9
16-20 ' ‘ 2 ' 4: 26 40
21— 4 19
A. nigrofuscus 6-—-10 7 3 3
A R : : 1118 o 9iio2r 24 v 21
16=20 | o [EREE IR T | 17
21— 18
A. Bleekeri 21— 1
Zebrasoma veliferum =~~~ " CT25-30 STy 2
Callicanthus lituratus : y o, 16-20 . : : 1 RS
. Naso unicornis. - e . 6-10. .. 3 ' .
11-15 20 4
16-20 " 2 -
21— 4 1
Prionurus microlepidotus . ©6-10 .18 -9 8 - 1
11-15 2 1
16-20 1 5 5
21— ' 2 11
Anampses caeruleopunctatus 6-10 - - 4 1 o '
: 11-15 - 17 4 8
16-20 1 2 S 10
21— 1 12 22
_A. geographicus 6-10 2 1 »
Cheilio inermis . 6-—1-0 o ‘ 1 . ' -
' 21— ' 1 1
Thalassoma lutescens ' o 6-10 o 3 '
11-15 1 .
T. cupido 6-10 20 1
Stehtojulis trilineata 6-10 1 1 :
S. strigiventer ‘ ' 6-10 48 10
S. bendanesis ) 6-10 21 10 ‘
Macropharyngodon meleagri§ 6-—-10 3 10 2
Halichoeres marginatus ) 6-10 2 : I o
Coris ayguh 1620 : L 2
o . Y T S . 4 -7
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Table 11 — continued

Species Size. Numbers of specimens
(T.L.incm) I 11 I v
C. gaimardi 610 13 1 3
11-15 1 2 4 2
16—-20 2 5 8
21— 5 14
Hologymnosus semidiscus 11-15 4 3 1
16—-20
Labridae spp. 6-10 12 3
16—-20 1
Parupeneus spilurus 6-10 17 2 1
11-15 2 1 1
16—20 1 2 3 2
21—
P. indicus 6—10 15 3 1
16-20 2
21— 1 9
P. barberinus 6—10 1
P. bifasciatus 6-10 2 1
P. trifasciatus 6—10 62 7 3
11-15 1 3
1620 3 10 8
21— 2 1 8
Siganus jabus 6-—-10 10 11
11-15 1 23 3 3
16—-20 2 2
21— 3 4
S. spinus 6-10 130 17 21
11-15 3 3
S. virgatus 21— 2
Chaetodon collare 6—10 4 1 1 2
C. auriga 6—10 2
Zanclus cornutus 6-10 1 2 3
Subtotal excluded 6—10 482 77 82 28
Scarinae spp. 11-15 43 106 70 64
16-20 7 51 98 98
21— 3 3 69 426
Total 6—10 1293 80 95 29
11-15 94 192 106 94
16-20 144 92 341 269
21— 6 21 190 749
Total specimens 1537 385 732 1141
Total grouping 53 29 77 113

W B 7o, ATOD B OREME ISR Cn 2Rk #1210 (Table 12)0 BMA Cp p3 1 ORI A
(A—ThdcrA, CnhH0OHIEIRNLHTLERT. C OREER, MR, [ Sv—TENT
A— 7DD Cn 12 0.50 THFOELU LIS, ZoMo 7 v —F ORI T Cr 130.710 ~ 0.949 T&
TELHULTVWA T EAERTo | T—FEN T v— T BRI S DE, FSlE B VNI DR T R D
INT RUNT S, strigiventer, T HA ENT S, bandanensis, =%~ 5 kU4 V4 v P. trifasciatus,

RUT I TATEO—RBOEEN /v —THEEROCEICE Do KICERUABMKIC OV T, il
G ORI B EELCELS Y, 17v=7E1 S —FTi} Cp 120601, B7v—7L
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N7nv—7TiECprid0.640 DETHEUMBEDSNZ S, MO/ v—FOMTRELEIR/NZL, 1 &N
ITN—FTI Cprid 0038 TR ENUIMRTHBCTLEERLTN B, MBI EN S —FDOREETIIIE
BELEZOARESEIHEND, 1, I, VOI/v—7ORBTREEAKOHELNBED DN 505, 251
LENRBZTEARLTNEEEZ SN D,

Table 12. Kimoto’s similarity index* of species compositions (A) and species and size compositions (B) among
the four groups of fishes forming the mixed-species groupings with subfamily Scarinae fishes 6—10cm
(D, 11-15cm (II), 16—20cm (III), and 21cm— (IV) respectively. Values denote the one for species
compositions excluded Scarinae fishes. '

(A)
I 11 11 v
I 0.719 0.710 0.500
i} 0.379 0.885 0.837
(B) I 0.439 0.601 0.949
v 0.038 0.210 0.640
$ K s
2 :a Nyi- Ny 3 oy, S pyt
Cr - M = sy ot

(N +2M )N, - N, N? N#
Njand N; are the numbers of specimens of all species in each groupings excluded Scarinae fishes.
ny and nj are those of species 7 or those of each size of species i.

REOHELILEELZ LZOT 4 7441 BROZY A XoMlkEshehat ], 1, I, N/v—7F
DRBEX VFHEA ZAXIMEGURBICH T TRIZGRY (Table 13) o ANBORIZ L S HicHiR)
T AIHEVKBIBEEE, BOKRBIAEEAERT T4 744 BROLE6~10cmo k% &N
i, KBR1~4mick <, 2RI~5ecm* S URBRKES ~4midulic, £E16cmd » A & OEKE
BURBIKES ~6 mzdhiac, £2E2em~ Ok E S LREHIKE 8 ~12mOZEC K E THEL Ui
AVFREAZZIHOLRIO~D cm DMK Z S DRBRKE 1 ~ 2 MR OB OEBO® O KIBIC
% <, 2R30~45 cmDEEKIZBREH DD 1500 DKEE 8 MmO KBICRD Shtco T D& S ICRBED MBI
i3, WEREPLZORESIKIVRENL 51,

Table 13. Depth in which various types of mixed-species groupings occurred in Honmura reef.

Frequency of ocurrence

Depth(m) 1 2 3 4 5 6 7 8 9 10 11 12 Total

Grouping contained  Size(cm)

Scarinae fishes: 6-10 23 18 4 7 1 53
11-15 6 11 6 4 1 1 29

'16-20 6 17 28 5 2 1 59

21— 1 5 25 29 22 7 5 7 5 4 113

Groupings contained  10-25 4 6 10

Kyphosidae and Gir-

ellidae fishes 30-45 1 1 2

EBNOBARDITEA%141CRY (Tableld )o BE U/ BADTEIIBHE CHICHE L BH 12
EAETH ~tco 5MHMDOITENR, HHEIBES, BEOA, RUBHOADI 24 FITHT bl, —KED
STTHRBEL CRBHITI2TH0KBVELT, KB ORA, »VFH, 12X I H0ATIEROR
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BWIRECKY, REKATREL, TS BBHEHLEDL - o BENOKEOMEKI 1 EE s HEY
B A b —FICEEAT O, | EESBE T2 LR CEE S EELZOOBEH L, 0BT H
AR E=FZ A BOBEEIEICBEHL, “FRPex SROAMBENDS T EBED - BIHIFICIIEMHE
1k DB B 5 ) 0 vkGE R IC—BHSER D ST hS, OKUNOD SR~ TW2 EHICENOF TN THIl 4 1IC ik
FRCER N oTco NTTITHF, A VEASRBHOPTHRETICLRIBNTH 1o T8 HF
ORMBNEBERRBBHTL0LTHEDTHE 2RI ST,

Table 14. Behavior of the fishes in the mixed-species groupings observed
at Honmura and Nishiura reefs.

L. Honmura Nishiura
Behavior in 15 sec.
Frequency observed
Feeding and wandering 199 73
Feeding 67 8
Wandering 81 16
Total 342 97
z -3

AR CEIE LR R A I N TV AEDESEMBEAL, H—HOBIhO L 5 ICRMERIE
KEXNDLDERELD, —HICER SN, BRECHERMOERMICENT 2ETOTH » 1o 1EF
OHICED BN I3RTOEIIZ & A BB THEETH» SR 2 LRABRCHED 2V RKEFET 20
ofiie & UTHEAEd A scraper, brouser, picker, &' sand shifter T® -7 RBEHC3FICTZARE,
ZHXARERLE LTSGR, ex VF, TAIH, FavFavodRATY /£ YHOMTHKLS
NBIN—TEAVFREL ZXIFOMTHRENE S V=T D284 THEEL, TD2ODINV—=TD
B TIR—EICBENEELC L3P 10 B BRI VFREA ZX IHDLRI0~25cm L
OFEEDORIEZKEL ~2moEEoh, ERCE, 78494 HEOREE, iTHIDPP
EOKBOEBICHEL, M7V —7OFFRBES 720 NSOV —TBRIZBBEHEZLKT 50
2, BT 2RIFHELITEL, A VFRRA X IBRTEARE =44 RS U TR
RpsEESD <, BELTWAC EMNE L, BURAPOEVGEEBLTVEEEZONS, BAOEMICHT
2RI R E DR ERIICE > TRILD, /NEOEERDRERTRFE K OBVKRIC, KEOBEERPK
MTREED O IMADEVKRE TEL AHT 2HA 5 3. BEMSERT 25HbT & 741 Bt O4
E 6 ~10 cm OEAESTERIE VKT, 2521 cm M EOMEAESTREHIEL VKR 5 BOKIRE TR S
N, kxSICEDRELB, UL, KES~6 MOKRTIEAESD7 7 ADMANRIET 255, BHUCEENS
Bk D4 B RFREDOLONED, FIZIET AT 44 BROLE 6 ~10 cm DAL EURECRE 7 7 2D2RD
@Wﬁ%&%%.éﬁﬂcm~%ﬁ@ﬂﬁ?@ﬁ751@%E®mwwﬁﬁ%%£w,ﬁﬁ%&%w%&w@@%@
TA &SI T RN S BEEZOND, TD & HICHFERUZOREBHIC K DR SN 5P 2O B,
AR ABME, BAMOAOEBESTHSEHEFHTH VS, FEEHBEUREENOROITE K
HEHHSENCEEEIAbEEE, AT 2 EEEHRCEERANOECHEETL20TRIROHLEEZ
Bh3o. HICHAUERAOERTREMEFHSLEYT S EELNE, BRERNONBOMAEEERZD L, &
BUEOTEAR, =¥ LAF, T4 TRcE3b0E, TNOORENNEAEHHHAKEONTHPE
A VR, BAMOF2vF a0 0dRPY FUROBICKEbOMERICE, hOMAERDIE.
B OEREOBAOEEERICIE, AXAXAROBOISIT ) b)) —E2hAL, TOhoREE
WEaATE, 70 b0 —EEEES, BBLEKSOTEECHYARS2 54 Thbs o BIDKEORH
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LT OBOIZIZLEIC, & H R XA &4 Eupomacentrus jenkinsi ¥ L F H R X x &4 Paragly-
hiddon zranthurusBE D2 XA FAROABT I Y —ZFHH,7Y M) —AIKRATAHEELHL < 8
LTH20HBEEINED, £LOBIMOMIIBEHERL, COXIBRBEZTRHSOEEL TS,
ROBERTSON DI BEMDANS 2 X2 FAROADT ) ) —KRATIHE, BEIASHBMERNLOK
BIXNICL S, BEBAPRBINERNTN S, Low®, AL®Picks s, 79 bY—%ERDAX A 44
HOBRT7LAR, =F&48, 74 THEOBRAMOAEHMLL, BRUDTF v F 3 v v4RPY /
FRicH L TRAMEI VD LSS BHEL, NEBETESIDHEEORIBRPe s TRICILTRHED
HBULWEMNRS BT EEEBNT S, CNODEDSEZDE, RAAFAHOADPORBINLE
AHROBABERALACERBBHABTRCT ALK, LhL, AZXAXABICHTOREBIN
WORFEAPE A VROV TR, BHEREZ L2 L3H0BREF DEEZONS, L6 DA
DOEETHZEBETLE, ChORFEARO TFARP=F XA NORADSEE L RICER LU BFHE)
MEBBTECENEL, BUCASZ EREHEBCBI ZEENRAAXZTEBENEEL DN,
NIREE A VHOBBNTOMB L DBEHERB=FAABEEBELTTFAHNBE . COBRRIET
FAROABERLTIZEPERA L LD LR, =FFABOEDAD LI CERXT AU S
DERRY, BECEAOEEY Y TSUBUCHPEFRIEIATEN TV A EEBET 5 LAbN
B0 TDA, "IHPE A IHTE2~3DRHUONTHOAER LEHAITREI LUK TEE
THEERIBNT, HABHIHIENINEL, CNSOBHOKBUE2RBNEEELIONS, L
LEBNTRb B, Bodhopth, EHERZ 2/, 4V P indicus £F 4 75 H. semidiscus
B—HIITHL, MELDER - TRET S L, REBRESHEGVOOHRLULEMAHAT 50EHE
ZL, ChSOMOMIEBNTHEELOFMABKEVERCRBESERESNE LEDNE. Fa U F
2ROV ) A VHORBICIMAT AERIZRA XA £ 4 HOfd SO EHNREERCEE LORAD
EZonbh, ZORCOOTRHFMCHSOIKMELEP 1o ~FH, EXxVH, F39F 3904
YA VROMOATEREBERINZ LB, ThoBBAETIEAE, BAMHO 7HFARP=
FEARNEDRE—HEOLENEL, CNSONOBRORZE U DERERMOBMIC KT 2 LHHEE
ZoNb, THARP=FLAROETIZ, B TANHOe 4 SHOBNWCAZZ L HD, BaMomEcE T
1, BNERONRIINIORAHOETH ROEBDLNS, BRNTH T DIEETEZ RN 127 2 7+44
BAVEAR, A ZROBNERBRICOVTRCOBETRESLIHELY » /oo DLEOKED» SRH
OAFICIT, EEBICAXA LA BHOALOORELAIT OB ERRTIEE DX ) EHESDR
AHEOMBEERT, BEEOMNEOHDOLDIKENEREKT IEDO2 24 75bY, s 3EELS
RHNCFT S e DICBHNEER L TS ATHBEL TS, COKRTRETOBLEBOBNIDIEL, &
BREMP 2 EPDRTH S, chOoDOES—RIMCES VBT B3, Ocpen ¥, EHRICH®,
ALEVIZON ® SEH5b T A RAMIE— BORNCTVRB SR CEELOEEA R D EEZI OND, L
L, COKBOBRBIREOIDICEEMOMEESSFEORDONT, HoBsoN® HURNTNAE L1
BhEoRVWPELAEET 2BOMAMAREICHT 2MHNRERBC OV TRIAR TS %,
UEDESICEETHEIAUI SBASERLER T 2BHEEZ 2L, BHEIEAKLDERINS
DERMIBEKERTH L LEFR %o
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SUMMARY

1) The mixed-species groupings of reef fishes have been observed at Kuchierabu
Island (30°25’ N, 130°15'E) in October 1971.

2) The mixed-species groupings has been defined as the groupings formed by multi-
species fishes that were feeding and wandering together as a unit.

3) The fishes found in these groupings numbered 70 species belonging to the 13
families: Scaridae, Acanthuridae, Labridae, Mullidae, Siganidae, Chaetodontidae,
Zanclidae, Girellidae, Kyphosidae, Lethrinidae, Lutjanidae, Oplegnathidae, and
Serranidae.

4) These groupings consisted of 2 to 12 species and of 2 to 156 specimens in the
study areas.

5) These species and specimen compositions were not stable but changed one to
ten times in the space of five minutes.

6) According to the family overlappings, these grouping could be divided in two
types: The groupings mainly formed by Scaridae, Acanthuridae, Labridae, Mullidae,
Siganidae, Chaetodontidae, and Zanclidae; and the groupings formed by Girellidae and
Kyphosidae.

7) In the former groupings combinations of family groups in A and between A
and C were observed frequently, but those of the other groups wer rare: A group contain-
ed Scaridae or Acauthuridae, or both; B group contained Signidae; C group contained
Labridae or Mullidae, or both.

8) The family of the Scaridae and the Acanthuridae frequently showed up in every
grouping in many species, the others with only a few species.

9) The specimens tend to be larger in the species of Scaridae and Acanthuridae
than in those of Labridae and Mullidae usually, yet it is not always so.

10) The dominance of each species changed in each groupling. They tended to be
larger in Scaridae and Acanthuridae than in the other.

11) According to the overlappings of subfamily Scarinae fishes in these groupings,
size preference were observed clearly in these fishes. The large specimens prefered to form
groupings with the large ones, the small ones rather with the small ones.

12) The mixed-species groupings were divided into four types according to the
differance in size of the Scarinae fishes belonging to the group: the groupings contained
Scarinae fishes of 6—10cm (I); the groupings contained those of 11—15cm (II); the
groupings contained those of 16—20cm (III); and the groupings contained those of 21cm
(IV). Their species compositions were similar for II, III, and IV, but different between I
and IV. Their species and size compositions were similar between II and III and between
II and IV, but different in I and IV. Size preferences also were recognized between
Scarinae fishes and the others at the time of grouping formation.

13) The groupings predominantly consisted of small size specimens found in shallow
waters, those of a large size were found in waters from shallow to deep, and those of
Girellidae and Kyphosidae were found in shallower waters than the formers groupings.
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14) The reef fishes in these groupings were wandering and feeding the diets on the
surface of bottom substrates.

15) According to the field observations of feeding behavior and the food habits,
for the herbivorous fishes the mixed-species groupings are considered to be formed for
defence against attacks of Pomacentridae fishes, which keep the territories over the reef,
at the time of feeding and in case of the carnivorous they serve to capture small prey

driven from cover by the formers.

16) The mixed-species groupings are considered to be one of the feeding strategy of
the wandering fishes.

(Received April 28, 1979)





