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Ecological Studies on Fishes of the Zostera Bed
at the Mouth of Ago Bay, Mie Prefecture-|
Fish Fauna and lts Seasonal Change

Seishi Kimura, Yukinobu NAKAMURA, Masato ARITAKI,
Fumiko KiMura, Koichiro Morl and Kiyoshi Suzuki

Faculty of Fisheries, Mie University

Fish fauna of the Zostera bed at the mouth of Ago Bay, Mie Prefecture were

studied by monthly samplings with a small beam trawl from April 1980 to March

1981 and from June 198! to May 1982. The results obtained are summarized as

follows:

1) 27,293 individuals (13 orders, 53 families, 117 species) were collected

in the Zostera bed. Plotosus lineatus, Enedrias nebulosus, Rudarius ercodes,

Hypodytes rubripinnis, Syngnathus schlegell, and Pseudoblennius percoides were

dominant species. About 80 percent of the specimens collected belonged to these

six species.

2) Each species of fish collected was divided into three categories, i.c. residents,

seasonal residents, and casual species. Residents and seasonal residents were

subdivided into a few of groups and subgroups as follows:
(1) Residents; fishes appearing in the Zostera bed all the year round.

Group A; fishes residing during the major part of their life cycle, and using

the Zostera bed as their nursery, feeding, and spawning grounds.

Group B; fishes inhabiting mainly during juvenile stage, and using the Zoslera

bed principally as a nursery ground.

Group C; fishes inhabiting chiefly during adult and subadult stages, and using

the Zostera bed primarily as a feeding ground.
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Group D; fishes universally distributed in the bay and commonly appearing in
the Zostera bed.
Group E; fishes which may reside during all seasons in a very small number in
the Zostera bed.
(1) Seasonal residents; fishes which spend a certain definite season in the Zostera
bed.
Group F; fishes residing during juvenile and young stages, and using the Zostera
bed only as a nursery ground.

Subgroup a; fishes which spend a long perid of time (more than four months)

in the Zostera bed.

Subgroup b; fishes which spend a short period of time (less than three months)

in the Zostera bed.

Group G; fishes residing from juvenile to adult or subadult stages.

Subgroup ¢ fishes which inhabit the Zostera bed in a large number, and which

use the Zostera bed as nursery, feeding, and spawning grounds.

Subgroup d; fishes which reside in the Zosiera bed mainly in their juvenile

stage, and which use the Zostera bed principally as a nursery ground,
(1II) Casual species; fishes appearing casually in the Zosfera bed.

3) Number of species increased from summer fo autumn by recruitment.of -
juveniles belonging to seasonal residents and casual species, and then decreased in
winter.

4) Total number of individuals increased in May or June, August, October or
November, and January or February. This fluctuation was caused by seasonal
changes of populations of the following nine species; Acentrogobius pflaumi,
Rudarius ercodes, Hypodytes rubripinnis, Pseudoblennius percoides, P. cotloides,
Plotosus lineatus, Enedrias nebulosus, Segamia geneionema, and Stephanolepis
cirrhifer.

5) The fish fauna of the Zostera bed at the mouth of Ago Bay was characterized
by the following: (1) Syngrathus schiegeli, Hypodytes rubripinnis, and Rudarius
ercodes residing all year round. (2) Appearance in great number of FEnedrias
nebulosus and Pseudoblennius percoides from winter to spring, of Sagamia
geneionema in June, and of Plofosus lineatus in August. (3) Subsistence of many
species of fishes belonging to Labridae and Mullidae from summer to autumn.

6) Appearance of Enedrias nebulosus in large number was a peculiar feature
of the fish fauna of the Zostere bed in and around Ise Bay, central Japan.

7) As far as the fish production in concerned, the Zosiera bed at the mouth
of Ago Bay had little significance for inshore fishery because there the juveniles

of useful fishes were very few.

Keywords : fish fauna, Zostera bed
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Fig. 1. Map showing the distribution of Zosiera marina bed where the specimens in
this study were collected. FRLM, Fish. Res. Lab. Mie. Univ.
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Fig. 2. Monthly changes of sea water temperature (solid circle) and salinity (open
circle) at the mouth of Ago Bay.
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Table 1. A list of fishes collected in this study.

Species (Group®) capture.  length Gmm) indie:
Lamniformes
Triakidae
Triakis scyllia (1L 5,6 222-232 3
Rajiformes
Dasyatidae
Dasyatis akajei (I11) 1 299 1
Clupeiformes
Clupeidae
Etrumeus teres (111) 6 17 i
Spratelloides gracilis (ILFb) 8,9,11 9-25 340
Engraulidae
Engraulis jeponica (11L) 6 18-32 185
Myctophiformes
Synodontidae
Trachinocephalus myops (I,G,d) 5,6,8-12 36-168 32
Saurida undosquamis (1) 6,9 66,169 2
Siluriformes
Plotosidae
Plotosus lineatus (11,G,e) 1,3~11 15-224 9416
Anguilliformes
Ophichthidae
Pisodonophis zophistius (1II) 6 456 1
Syngnathiformes
Fistulariidae
Fistularia petimba (ILFb) 9-11 119-277 7
F. commersonii (1) 8,10 191-356 2
Macrorhamphosidae
Macrorhamphosus scelopax (HI) 4 98 1
Syngnathidae
Syngnathus schiegeli (1L,A) 1~12 70-289 2056
Urocamps rikuzenius (1,8) -2 43137 76
Syngnathoides biaculeatus (HI) 8,9 171,187 2
Hippocampus japonicus (LE) 3,7,9,11 66-86 6
H. corenatus (1,C) 1-5,7-9,11,12 28~141 45
Perciformes
Atherinidae
Allanetta bleckeri (111) 4 67 1
Nomeidae
Psenes pellucidus (111) 4 32 1
Carangidae
Kaiwarinus equula (11D 6 39-91 3
Longirvostrum delicatissimus (11I) 5 114 1
Trachurus japonicus (1II) 4,5 17-50 3

Leiognathidae

75
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Species  (Group®) gg?&?ed 'llézgltlh (mm) ?j}%i‘?-f

Leiognathus nuchalis (1IL) 9 7-14 19
Oplegnathidae

Oplegnathus fasciatus (1Y) 7 40-53 8
Mullidae

Upeneus bensasi (11,G,d) 6,8-10,12 33-124 25

U. tragula (11D 2,10,11 31108 4

Parupeneus pleurospilos (ILFb) 9,10,12 44-110 34

P. barberinus (1LFb) 8-11 42122 8

P, indicus (1L,Fb) 8-11 41-91 8

P pleurotaenia (JLFa) 1,2,8-12 37-89 82
Apogonidae

Apogonichthys perdix (ILF)b) 9-11 21-47 5

Apogon doederleini (111 12 31-35 3

A, semilineatus (1) 6 25 i

A, notatus (11 8,9 13~16 4
Scombropidae

Scombrops boops (1) 4,12 20-27 3
Sillaginidae

Sillago japonica (ILFb) 4,8,9 13~86 118
Teraponidae

Rhyncopelates oxyrhynchus (ILFb) 8,9 9-18 12

Terapon jarbua (IIL) 9 10,11 .2
Sparidae

Pagrus major (1) 5 27 1
Lethrinidae

Lethrinus nematacanthus (ILF,a) 1,4,8-12 1876 25

L. nebulosus (ALFb) 8,10-12 17-58 6
Lutjanidae

Lutjanus russellii (111) 10 35 1
Haemulidae

Parapristipoma trilineatum (ILFb) 8,9 13-29 82
Chelidodactylidae

Goniistins zonatus (IFa) 1-5,12 48-116 53

G. quadricornis (11I) 3 79 !

G, zebra (111) 1 59 1
Chaetodontidae

Chaetodon auripes (111) 11 66 1

Heniochus acuminatus (111 10 40 1
Embiotocidae

Ditrema temmincki (1) 5 62 1
Pomacentridae

Chromis notata notata (1) 11 12 1

Abdefduf vaigiensis (1) 8 9 {
Labridae

Cheilio inermis (111) 8-10 17-98 3
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Species  (Group®) Ic\gxgtt]fll;e()f Eﬁggtlh (mm) E\rlu(«):ix\(r)f

Pteragogus flagelli fer (JLFb) 8,9, 11 11-50 7

Pseudolabrus jeponicus (ILFa) 1-7,11 24-129 22

P. gracilis (1I1) 9 75 1

Stethojulis interrupta terina (1,Ge) 1=5,7-11 9-144 110

Halichoeres tenuispinis (1,G,c) 1,4-12 12-125 72

H, margaritacens (11) 10 27 1

H, poecilepterus (11,G,e) 1,4-12 13-190 193

Cheilinus bimaculatus (111 1 114 1
Scaridae

Calotomus japonicus (111) 8,10 19-62 4
Mugiloididae

Parapercis pulchella (111) 12 42 i
Trichonotidae

Trichonotus filamentosus (11I) 2 109 1
Blenniidae

Petroscirtes breviceps (I,G,d) 2,3,5,7,9~12 21-104 85
Pholididae

Enedrias nebulosus (11,G,c) 1-7,10-12 24-270 4136
Stichaeidae

Zoarchias veneficus (ILF.a) -5 22-99 285
Gobiidae

Vireosa hanae (11,G,d) 9,12 23-55 7

Acentrogobius pflawmi (1,C) 1-12 10-87 345

Favenigobius gymnauchen (11,G,d) 1,3,5-11 21-67 22

Acanthogobius flavimanus (111 2 111 1

Pierogobius zonoleucus (ILFb) 3-7 14-36 275

P. elapoides (J1LF)b) 1,4,5 17-74 22

P, virge (ILF)b) 5,6 76114 10

Chasmichthys gulosus (III) 6 25,33 2

Sagamia genefonema (1,G,d) 1,4-8,12 14~93 971
Siganidae

Siganus fuscescens (ILF,a) 8-11,1,3 2295 35

Teiraodontiformes

Triacanthidae

Triacanthus biaculeatus (1) 9 48 1
Monacanthidae

Stephanolepis cirrhifer (ILF,a) 2,3,7-12 16~154 275

S. japonicus (1,G,d) 8-11 18-72 61

Navedon modestus (ILFb) 5-7,11 24188 88

Rudarius ercodes (1,A) =12 5-69 2675
Ostraciidae

Ostracion {mmaculatus (1) 7,8 21,99 2

Lactoria cornutus (111 10,12 39-102 4

L. diaphanus (1II) 8 24 1

Tetraodontidae
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Species  (Group™ I:;?)?ﬁ};eof ile;?l?tlh (mm) ibxi%i\?f
Canthigaster rivulaia (111) 4,5,7 7-44 8
Takifugu niphobles (1I) 3 166 {
T, vermicularis (11 4 40,118 2
7. poecilonotus (1,D) {~12 69-186 105
T, pardalis (1,D) 1-12 6~219 77

Scorpaeniformes
Scorpaenidae
Sebastes tnermis (ILFb) 5-7 42-125 17
S, hubbsi (1LF.a) i~5,8 27-68 24
Sebastiscus marmoratus (1) 2 132 {
Scorpaenodes littoralis (11D 9 42,53 2
Scorpaena neglecta neglecta (11D 12 26 1
Dendrochivus bellus (1) 12 56 1
Congiopodidae
Hypodytes rubripinnis (LA) ~12 20~104 2290
Aploactinidae
Aploactis aspera (1) 6 56 {
Hexagrammidae
Hexagrammos agrammus (11D 3-5 61229 3
Platycephalidae
Onigocia spinosa (1I) 6 205 1
O. macrolepis (I 3 56 1
Inegocia japonica (I11) 6 91 1
Cottidae
Astrocottus matsubarae (1II) 2 47 1
Furcina osimae (11D 7-9 4758 6
Pseudoblennius percoides (1,B) 1~12 11-207 1616
P, cottoides (1,C) 1-12 16-141 426
P, zonostigma (1) 2 15 i
P.omarmoratus (11,G,d) 1-5,7,8,10 14~93 44
Vellitor centropomus (ILF,a) 2-9,12 14-90 114
Triglidae
Chelidonichihys spinosus (111) 6 72 1
Gobiesociformes
Callionymidae
Calliurichthys japonicus (III) 5 104 1
Paradiplogrammus enneactis calliste (J11) 7,8 73,91 2
Repomucenus benileguri (1,C) 1,4-12 26-208 112
Gobiesocidae
Aspasma minitma (11D 8,9 1725 4
Pleuronectiformes
Paralichthyidae
Tarphops oligolepis (1) 4,9 44,50 2
Bothidae
Psettina iijimae (11D 2 32 1
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. " Month of Total No. of
Species  (Group® capture length (mm) indiv.
Crossorhombus kobensis (1) 5 45,48 2

Lophiformes
Antennariidae
Phrynelox tridens (1E) 1,7,8,10-12 45~107 9

* 1, year-round residents; II, seasonal residents; IIl, casual species, A-G correspond to groups
A~G respectively. a-d correspond to subgroups a-d respectively.
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Fig. 5. Monthly changes of size distribution and number of individuals in Syngnathus
schlegeli.
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Fig. 6. Monthly changes of size distribution and number of individuals in Hypodytes
rubripinnis.
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Fig. 7. Monthly changes of size distribution and number of individuals in Rudarius ercodes.
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Fig. 3. Monthly changes of size distribution and number of individuals in Pseudoblennius
cottoides.
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s =T A R4 ¢ BELE) 7 < eI L, £ ORIDMERN RS B S o
SHBEHBTA2RMC L - T2 BT BRI 5,0

B0 Fh o BN AT, MRBERIMAL, BHeKRNT %, Av 542
Parupeneus pleurotaenia, A v 7 =7 % Lethrinus nematacanthus (Fig. 10), 74 = Siganus
Sfuscescens, 57 o~ Stephanolepis cirrhifer (Fig.11) % &,

KT < B > KIS HEDR - B BT, BERRAICIA L, %o DI Bo 45/
&4 Goniistius zonatus (Fig. 12), Y% 7 ~<35  Pseudolabrus japonicus, H X3 F Zoarchias
veneficus, aw A £ 30 Sebastes hubbsi, A A Vellitor centropomus BNEEN Do

TS~ T D AN T v =TS Al MBI AT X o T, RO 3BIST
bBhbe

B W 2 v IS5 Pterogobius zonoleucus, % % -3V P. elapoides, = v~ P. virgo, v
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Fig. 10. Monthly changes of size distribution and number
of individuals in Lethrinus nematacanthus,
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Fig. 11. Monthly changes of size distribution and number of individuals in
Stephanolepis cirvrhifer.
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Fig. 12. Monthly changes of size distribution and number of
individuals in Goniistius zonatus.
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< X 5~ Navodon modestus (Fig. 13), A -3a Sebastes inermise

BH—E 2 22 & o Spratelloides gracilis, 74 v 5 Fistularia petimba, # h=ae 22
Parupeneus pleurospilos (Fig. 14), # 4 A v 2 P barberinus, =.3vie 44 P, indicus,
Fvayw A v xF Apogonichthys perdiz, <~ w2 Sillago japonica, <-4+ Rhynco-
pelates oxyrhynchus, -~ 7= 7% Lethrinus nebulosus, A 4% Parapristipoma trilineatum,
F o~ u G Pteragogus flagellifer,

Zn—7G MR OENREH, RALHITIHT, KO2BCHTbis,e

T T RS, R R L L AR S L T < e B R ORE S, R,
RIS, RADREISE LTHIEL T do AR ETIRANSIAE D, ROTHERDHE

N 21 8 1 2 12 44
2 0 2 4 3
185 | ! i
1
2
100 1 N 100 ¢
1
i 1 1 ’g
z . 12 : - 8r 2
bt 1 i E 1 1
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E 0T 8 et}
= 2 2 1 9
E 1 = 3 1
t 4 * 9 1 = 2 3 1
f_‘: S 27 Pl 40 L2
2 v oND S0
20 F *
80 81
JJ N J J May . ) o
180 g1 g Fig. 14. Monthly changes of size distribution
and number of individuals in Parupeneus
Fig. 13. Monthly changes of size distribution pleurospilos.
and number of individuals in Navodon
modestus,
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Fig. 15. Monthly changes of size distribution and number of individuals in
Plotosus lineatus.
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L, SAPRELTWL s 20X 5k, 1ECHHMHMBL Lo LR &, BEEHEMO 7
=T ABDEBILGEEFIFECH Do HET AR L » TRO 2SI B b,

F—FB T XA, h 3 FY T Stethojulis interrupta terina, v <% Halichoeres
tenuispinis, % =27 FH. poecilepterus NEFTNbHe = v X418 FiHifs e CREIH
By 208, ok, MkHracigd 2 (Fig 15

M8l F v AR 1RSI AR KBOMENSMALIRE D, 2~ 3 Jfifarn s
Tho £DWH, THETT ~wTHIEL, 8D LB LA (Fig 16)

T =T d 1T T B ORI AT, KRR, WA <, KA
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Fig. 16. Monthly changes of size distribution and number of individuals in
Enedrias nebulosus.
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Fig. 17. Monthly changes of size distribution and number of
individuals in Sagaemia geneionema.
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T 5l FHNERTD 7 v — 7 FIEWATTVECH B0 MEROMBT 2T X - ThD 4
b b,

Fr—EH M v 2~ Sagamia geneionema (Fig. 17)o

B—#3 A %= v Trachinocephalus myops, v 2 2 Upeneus bensasi, & A+~ Favonigobius

gymnauchen, =V ¥ Stephanolepis japonicuse

Fh—&B 1 = O VR Petroscirtes breviceps, -~ -~ Vireosa hanaeq

KM 1 7 v 7 F o Pseudoblennius marmoratus,

. {BskiE A7 ~2RICRELICEEL DR DMl TR RUIHRICH A LT 28 %0

(Kimmura and Suzuki 1980, 1982) Ko+ 4 Triakis scyllia, 7 % =4 Dasyatis akajei, v
A A A 0w Etrumeus teres, h 4 754 9> Engraulis japonica, <=y Saurida undosquamis,
2T i~ Pisodonophis zophistius, 7 5 #H 5 Fistularia commersonii, % 7= Macro-
rhamphosus scolopax, V4 ar i Syngnathoides biaculeatus, 7 w47 o Allanetta
bleekeri, ~3 &5 v Psenes pellucidus, 7 A 2V Kaiwarinus equula, -7 ¥ Longirostrum
delicatissimus, <= 7 3 Trachurus japonicus, e A 3% Leiognathus nuchalis, A v &4 Ople_
gnathus fasciatus, 8 2 x ¥ Upeneus tragula, &4 A A v %F Apogon doederleini, 3 v
&4 A, semilineatus, 7 w ik A v EF A, notatus, »Y Scombrops boops, a b F
Terapon jarbua, = %4 Pagrus major, 2 w &> 7= &4 Lutjanus russelli, = X5 2% 7
~ Goniistius quadricornis, 3F ~¥% G. zebra, ¥ g vF 5 v v+ Chaetodon auripes, ~ 4 &
F 4 A Heniochus acuminatus, 7 3 %5 = Ditrema temmincki, A X+ %4 Chromis notata
notata, # v &Y F v Abdefduf vaigiensis, < A~F Cheilio inermis, 4 + % Pseudolabrus
gracilis, 7 h=2~5 Halichoeres margaritaceus, % 25 Cheilinus bimaculatus, 7 % 4
Calotomus japontcus, “ I % A Parapercis pulchella, 7 w =Y ¥ v K Trichonotus filamentosus,

< o~ 4 Acanthogobius flavimanus, ¥ w 4 Chasmichthys gulosus, % -+ Triacanthus biaculeatus,

Table 2. Number of species, number of individuals, and total weight of each group

No. of sp. (%) No. of indiv. (%) Total weight ing (%)

1 Residents 13 (11D 9838 (36.0) 44101.9 (57.6)
Group A 4 (3.4) 7097 (26.0) 24909.3 (32.5)
Group B 1 (0.9 1616 (5.9) 3621.1 (4.7)
Group C 4 (3.4) 928 (3.4) 4873.2 (6.4)
Group D 2 (1.D 182 (0.7 10298.2 (13.4)
Group E 2 (1.1 15 (0.1 366.5 (0.5)

Il Seasonal residents 38 (32.5) 17128 (62.8) 31264.7 (40.8)
Group F 25 (21.4) 1954 (7.2) 3065.0 (4.0)
Subgroup a 9 (1.0 915 (3.4) 2313.2 (3.0)
Subgroup b 16 (13.7) 1039 (3.8) 751.8 (1.0)

Group G 13 (. D 15174 (55.6) 28199.7 (36.8)
Subgroup ¢ 5 (4.3) 13927 (51.0) 27106.5 (35.4)
Subgroup d 8 (6.8) 1247 (4.6) 1093.2 (1.4)

I Casual species 66 (56.4) 327 (1.2) 1245.0 (1.6)

Total 117 27293 76611.6
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o~z 7 7 Ostracion immaculatus, = v 277 7 Lactoria cornutus, v 3 AR x L. diaphanus,
& 2w 2 5 Canthigaster rivulata, -7 7 Takifugu niphobles, va A 72 T. vermic-
ularis, 514 = Sebastiscus marmoratus, 4 V 714 = Scorpaenodes littoralis, 74 H4 = Scor-
paena neglecta neglecta, v A v ==/ % I Dendrochirus bellus, A4 £4 a ¥ Aploactis aspera,

7 2 A Hexagrammos agrammus, # = =% Onigocia spinosa, 7 %4 =% O. macrolepis, |
H & D F Inegocia japonica, = » HHh Astrocotius matsubarae, ¥ X 7 ¥ H Furcina ostmae,
A & T F o~ Pseudoblennius zonostigma, kv £y Chelidonichthys spinosus, = 4 ZF Calli-
urichthys japonicus, ~7 &% #4Y Paradiplogrammus emncactis calliste, 7374 Aspasma
minima, T 5 A I VA4 Tarphops oligolepis, 4 4 L= xn=H VA Psettina iijimae, @7~
A= Crossorhombus kobensis 3G ¥ N bo

BIN— T, T TN~ FEAEE NS BHOER, MK, ERAET AL Table 2 kK
DICTE Do MMAEABTIRAMORHEL L 5B, FRKCHEITIREDTHk o FE
BT, RE LB ERT 74— 7 ANMARE, TEREDEH e 7 v~ T DD 7 2L
Burdisoh, KB THAHALDTR A~ 1Y FTIRRRERMEERL T 50 BEHESM TR~
=7 CHMERE, BRELE . ChiX, 2OH T IMA -SRIV AL EFVvHEREGT LT
T, ZO2FTLEMEREOH Y o Tw5 (Fig. 3),

HIN—=F, T T N=T LT =L ORPIROMS EFIMLT S L, 7~ AT, R
b, FRERBEOREAE YT v TERTIEnD, Tl OBRIRL MV L ELS
Moo Tl VIEORMD %7 ~ TR TUETEH 7/ v =7 e s r— 7B, & LOHERINICEN
MBS 2770~ FaTh, COBMRILENRG-EEZBRD, ZhbIFLT, 770
—~7c, d®IA—FCTRT vl L ORI, /v~ 7D, EMRETE, Copy
FRIIEBIENEEL DN 5,

BIEORMNEL

BHROELE MEOKALY Fig 18 @b Ui MEIIHEL AR —EORGMWELLRL,
Horbik (8~10) &<, % (1 ~3F) kdilelinbo 19804 7 e fliin i ie < ix

NUMBER OF SPECIES
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Fig. 18. Seasonal change in number of species. I, year-round residents; I, seasonal
residents; 1Il, casual species.
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Fig. 19. Seasonal change in number of species for each subgroup of seasonal residents.

a, b, ¢, and d correspond to subgroups a, b, ¢, and d respectively.
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Fig, 20. Seasonal change in number of species for juveniles. I, year-round residents; 11,
casual species. a,"b, ¢, and d correspond to subgroups a, b, ¢, and d respectively.

S TCD G PRH L KT LIcicdw & B be 19814E6 Fasb 1982455 B ¥ TioounTkb &,
MR AR DO EIZEHIE LT B Ln L, EEOEAIAKEOFR L0 1+ ik, it
Ly R LBl %,

JRAEEETOMBUL YA, FHIMCE LA L LR SRS LT, RN E G500 & kS
VIR ML AR L, BRI E <, L2 BIT 5. Tiebb, BIROBNEILE
R RE B & SRR DB ARTE LTV %o

FHNEREOSK Yy 77— ZOMBDOELY Fig 19 b Lie 97 74—~ 7 & LB
B, FHINESBEEORMNECER LS 2 CuHDRY 7 I~ T b e dThb, +7 7
A= 7 DL HER DA SERIIIR T 28, QRSB AY R THECH D o L0, HEHOFE
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I R OBEA R E QBB LTV % L E L Bh b,

fitfa o MBI O B (LI GE LR L, BErbRELrb - 282 bN 5 (Fig
2000 EmbROE— 733 E LUBHNERETOY 7 7 v~ 7 b & ¢ JOMEHRE ORI i H
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FEE 2 It ShiCxt L, 77 A— 7 b & dis L OISR MBI e s, BT
DAL BET BES R E V.

PLED T Emb, B b CoBRME oMM, < omiicmIfithBi4 5 R EiE &0
RERFOEE LTHEYBOMARFERE LA E#EL BN D,
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Fig. 21. Seasonal fluctuation in number of individuals.
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Fig..22. Seasonal fluctuation in number of individuals for vear-round residents. Ap,
Acentrogobius pflaumi; Hr, Hypodyles rubripinnis; Pc, Pseudoblennius
cottoides; Pp, P percoides; Rb, Repomucenus beniteguri; Re, Rudarius
ercodes; Ss, Syngnathus schlegeli.

G4 v—2) OEAIMBPH LN D, HEEEMS LOBHHEEML I3E - Ol © — 2 457R
To EEGHTH, 1~ 2k dat, AV L, 2~ 2 dat, 7314 &, 7
BT Fat, F3IC—sik dat, 7IA~F, Fh4E— 237 F~LOMMTRRLTH5

(Fig. 22)0 ZEMNEMRMTIE, B C—~ 2l vE, 4, -2k avXq, 3
— 2 E AT F, S, FAC—- 2 vHEOMINCGRER LTV (Fig 23), ki
BB DIe <, FHOBEEL RPRTH Do H & 294 7 SOFBAKEBC AT LA I19814E6 A
AT B R R RIFT S L 5 Th B,

BEDc&nt, BEAROEIIRGEEREOA S, 71 2 F, ~dalt, 7, ¥y,
T T Foa, FEINERHO v A4, FVAE, SE N, DT AFLE, bERIOHEITHBD
BB Lo COERIZINRTWBEELLND,

ZE N TE SRR VLD S B O BRI L BL T B0 & B b B0 BRI tHBL A0 2 i 4y

Tode AR A~y bOBASE LA 6, THLI, RACKHEL N3 EP/HE
PCHH (Fig. 24), Fh, ZORBINCEAEROBMN LS D,

HERLEOR7 < THAEEORY

L TIRRTEI b, BEBE D7 = PO R ay Svd, ~dak, 71
NEDQRFIc BB EH 2 OIS 52 & EnDBRENMTTOF VB U7 4,
SAD e, 8AD TV AT EORIGHEL, HoHRENT TS IR e 4 RO NS
fithBidac s, LT, ChbBOWER LY, BEERKFEIHOC—- 783 ABRD I L E
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Seasonal fluctuation in number of individuals for seasonal residents. En, Enedrias
nebulosus; Hp, Halichoeres poecilepterus; Ht, H. lenuispinis; Nm, Navodon
modestus, Ph, Petroscirtes breviceps; Pl, Plotosus lineatus; Pps, Parupencus
pleurospilos; Ppt, P. pleurotaenia; Pt, Parapristipoma trilineatum; Pz, Pterogobius
zonoleucus; SAg, Sagamia gencionema, Sf, Siganus fuscenscens; Slj, Sillago
japonica; Si, Stethojulis interrupta terina; SPg, Spratelloides gracilis; STc,
Stephanolepis cirrhifer; ST, S, japonicus; Ve, Vellitor centropomus; Zv,
Zoarchias veneficus,
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Fig. 24. Monthly change of the ratio in number of individuals between summer

residents and winter residents. Summer residents, seasonal residents which
appear in Zosfera bed during from spring to autumn; winter residents,
seasonal residents which appear during from autumn to spring.
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il (1973) WLHARKLMD 7 < 25O BRI A i Ui, s LCmflini £ 2%, 58
TSR R, BB VLRSI D B MR I L o TR B & 245K Lico ARBFYE
DX & T 7 ~ BRI 5B 0 igic b o, B RER LM ZCu 5, &
D, COT7 =B TEATEL T VR A, ~obad, BT ~EREHBLL, B0
BamLTwbd (Hill 1973) ¥ 72, RERICIENIMHET S 5 B ME (KikucH! 1966,1968), #1)1]
B CRE 1954, THIM, SRME Chab - Bl 197D, ADHEFE Gk 1979) 7n & & M
DIHELE o L L, IAVCERIHEZRTIASOMIRMTL , #RMOREHLETEE R
FNBRIL T BBELH D fok 21, A4 = €TREME (Kikucar 1966), 7 § £ ~3Tlt
NEFE (Ismipa and Tanaxka 1980) XN & HFTORGESREOG R, $io, FvHEAREICH
WA 7 = 2 Y OB 19540 ZBRVTltvye 2D X 3IC, £HD 7 ~ w0 I
JEBL 2 R BT, BB R S OB BRI X 0, FRENDOERMEL 2 Db b,

ABFZE 6 Gl & 1% b FEHE LA T O 7 = w8 UM O BRI O T b T B
GREL - RN 1979, AJINEDs 1980)0 & @ 7 -~ w AR BFYE R G & 18 #1325 km B EE
Ll - Toiownds, WEESHGCIERTH DI, A a2x L& Lateolabrax japonicus 9\3
FCHB L, EEBERRo 7 ~ 2 L h Bo B E R LT B,

FEEEACIE G NE, IO KOO 7 ~ Il L ais v B KR
ERLTNDETHDHo ZOBGILLDWHED 7 ~ 2L TdH % h Ab T, FEEEU0 7 <
T ORHBTHA 5,

7 7 BIBOKENGHE
7 e w3 O KPR L RN TE G B 2 HAEOMS A 7 ~ e B E S E LTI

LT3 8T ERsSSRTGB0KE 1954, Al 1962, KikucHr 1974, 3 1981), 3 (1981)
vk, WHRIEO NI TIIR & A EX R HATH 5 RECHMOIRBIERNE R, 728
DK FERMIE A S DRI 2B s 5 S &R B L, F/ Kikucnr (1974) 23iRTwv% X 5
w, TERTHRETAEHADHLYNMIIC L 5T, 7~ 2B IR EHEE O fo IS SR R D 4
DTHADNE VS FIE2WTHEFED L ZAHAWPLNRIN T e DL, 7 =Dk
PERMEE D ik, BRI R0 ¥, Bt Ao BOHELE T, Zoduh
DTS T B,

BB IO 7 < 2T, TORUTHGCHE T2 8O3 40 1 HEL, 7~2if
AREHAERE S TN ERR L T2 2 L3RG EOB RS, L, B (198D PilixC5 &
5z, MEIRRRO 7 ~ e RIS 2O K, RO, 2o Th, 2y vvd, =
VAL, FVMR, st al, T, T A~Fle o A s E <, FRRLL
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92 REFERS - P BFTIC < AHIZOA - RBICF - 28 I8 - Sk W

E BT, FOKEMTERERThO 7 <~ 2 BIBHROLOTHELEELLN D,

B #

19804F. 4 25 198241 5 A o iflic, =1 SO T YT, e A b r— D
LD OB RT, DT < %%@mﬁm&%mﬁmmﬂwmobf WD LD Tk RA B,

1. BES R BB I3 E 53R I THIRT, 203l AT w oo HEEIL T v X4, FvHE, 7 i 2
NF, nFal, avLd, TIAEOIHE L, IO CHTED 8 BIRELY K0 b,

2. FREOHIIRENS, Chb 2 MaEEE M, FEMERE, MRy, SHRrkVwLD
D F A= T T TN TN LTe

3. MEEE»SBHEHmML, 2eildd b,

4, WEEKOC—-2E 5,68, A, 10,118, 1,2 A0E4ELLR, ThABIIA D,
T I ANE, sk, Tk, THLET I, dVAXS, FVE, Y, 7Kl
DZETNCIRE L Tu %o

5. COT7<EEOMEMIL, gy Oy, ~d o, 7 IAA~FORFCHILSINE, Xk
FOE VA, T,  HOH ¥, 8D v X4 OKEHE, EHGRIEHTTO~IF
e 2 UPHHEO S b ABBR L - UEE-SH B R B &0 X5 Ye BRI M EE O 4
W, RIRRREAND 7 < 50O M E RSV L L, —HTRERERD T = 20
BRI b A Db b,e
6. 1‘* /+@)\§?fhgmiﬁ*ﬁw}x’x3i@ 7 B OEETH Do

RO 7 B FHESh D R AR o LIS » TR BT A IR
b,:@77%%®mﬁ%mwm¢$v&%%§héo

#oro, G U BRG] - WP LT oS I R I~ R AR & A

SR, Mk A YA L C TN A S B RO B e, R SR A 45 ke
S st LRV $ﬁ®%m%ﬁ&mWﬂ&Lfmuhm mmmmw; ST OO R B B

g}

i g e
| e

SE, SRR Lﬁ%"’“i‘ftmiﬁﬁ’ﬁ T OMMBEPEIRIG, SE—1 R MR HRIEILR, 7‘&‘90‘7»/}( i
- B OB L IR L CHG A ZH RS ﬂiﬁﬁ.,ﬁﬁ*ﬂ%”ﬂ?m FREB AT LSRR T %0

X 73

i *-")\ 1981 Hefa s & LCo 7 ~ 280 sl, BAKMERSE, H - dbdk, K%y ~ <38, &
Rk, 34-56,

e 12, 1969, MBS Ao B 1), NS 2RO BRIV (0D &),
%43 [ cﬂli)/}uﬁché: iR Wi, LK, 1=22,

e RTELPE. 1970, BLECID), 7w 2 A OBUFERMGE & 2 0 O TH44 TR0 RS UF
WoOFLLEKGR, 1-42,

HiPEI—ES, 1962, 7 -~ -edicasit S I, A4 1100 1-22,

PRI « SN, 1979, BESS. {lbKimit B (7Y, WD, PEPKEK 17-41

ARIET « IR 1962a, =W MOTHMLEESOBIE- T, #5122 9 < GHoRREEmui. A
/J\.,,.,, 28(1) : 5-16,

e 1962 b, b= 1., RO G RHE. 28(2) : 155-161.
——— 1962C. =K. =Yoo [k, 28(3) : 305-313,

IRHBHAE. - BOREICOR - TRIELTS - MERUE L W, 1972, AFRWTHILIC OB 320 7 < B B oLl
T 46 Hnm@nw:m%%l




PR D 7 ~ e Yo fa i 93

Havase, S. and S. Tanaxa, 1980a. Habitat and distribution of three species of embiotocid fishes
in the Zostera marina belt of Odawa Bay. Bull. Japan, Soc. Sci. Fish,, 46(8) : 955-962,

and , 1980b. Growth and reproduction of three species of embiotocid fishes
in the Zostera marina belt of Odawa Bay. 7bid., 46(9) : 1089-1096,

and , 1980¢c. Feeding ecology of three species of embiotocid fishes in the
Zostera marina belt of Odawa Bay. Ibid., 46(12) : 1469-1476.

and , 1981 a. Popﬁlation fluctuation of three species of embiotocid fishes in
the Zostera marina belt of Odawa Bay. [Ibid., 47(6) : 705-712,

and , 1981 b. Inter-specific relations surrounding the three species of embio-

tocid fishes in the Zostera marina belt of Odawa Bay. 7bid., 47(10) : 1317-1322,
FINESR R, 1979, ITNS3AE B SIRECF R b i BN R, (16) ¢ 1-101,
Isuipa, Y. and S. Tanaxa, 1980, Population fluctuation of the small filefish, Rudarius ercodes, in
the Zostera bed in Odawa Bay. Bull. Japan. Soc, Sci, Fish,, 46(10) 1 11991202,
FAGZ R - a0, 1980, MR, TES4 RIDKEAWRSE (T 3D, PEIEAN
16~43.
KAwaANABE, H., Y. T. Sarro, T. Sunaca, I. Maxr and M. AzuMma, 1968, Ecology and biological
production of Lake Naka-umi and adjacent regions. 4. Distribution of fishes and their foods.
Spec, Publ. Seto Mar, Biol, Lab. ser.II. part II : 45-73.
FRLART, 1973, BESMAETESR, (LARGEAHNEL WRPeARIES, WHRRSSINARS, UAINME, 23-37.
Krgveut, T., 1961, An ecological study on animal community of Zosfera belt, in Tomioka Bay,
Amakusa, Kyushu. (I) Community composition. (1) Fish fauna. Ree¢. Oceanogr. Works Japan,
spec. No. 5:211-223,
,1966. An ecological study on animal communities of the Zostera marina belt in Tomioka
Bay, Amakusa, Kyushu.  Publ, Amakusa Mar. Biol. Lab. Kyushu Univ., 1(1) 1 1-106,
—— 1968, TFaunal list of the Zostera marina belt in Tomioka Bay, Amakusa, Kyushu. /bid.,
1(2) : 163-192,
—-, 1974. Japanese contributions on consumer ecology in eelgrass (Zostera marina L.) beds,
with special reference to trophic relationships and resources in inshore fisheries. Aquaculiure,
41 145-160,
KiMura, 8. and K. Suzuxkr, 1980. Fish fauna of Ago Bay and its adjacent waters, Mie Prefecture,
Japan. Rep. Fish. Res. Lab. Mie Univ., (2) : 1-58,
and , 1982. Fish fauna of Ago Bay and its adjacent waters, Mie Prefecture,
Japan. Supplement-1. Jbid., (3) : 1-20,
AR A ANBRBI—, 1958, DA ERAOIZE. (DWEHE, Wik THE (D 2 7-16.
e TS NRREE—, 1959, AR, QDL FEE (12) 0 187-199,
AN« TGS, 1977, PR SR X OIS 7 »xl},;o)mf Ho% MiZEk, w4k 2403 ¢ 182~
192,
sk, 1980, G 4 EESORH GBI, ERGo S & THEDR S, TEKIER (54 ¢ 209-229,
chdbelR, 1941, HHIY 0)1 <~ (Zostera) HIHHCRT B~ CRHEJHOZ M DWC KEH, 8 (3,4
1 239-255,
e ek, 1980a, psherhuls & LB R B B e o Tl sl WER, (4 @ 57-67,
—— 1980 b, [IEHOSBICIT B 7 » 204 OREZOWC WG (D 68—73
TG AR BEGFGERT « LU0 SR PR R s « SRR = K il S I~ E A
vz —, 1978, H‘}f-e’&lnkswa 1. ?ﬁ;%i%ifﬁiaéfﬁ% (1) (dh, PREEERERD. 1-142,
1979, [ELR(2) (M. SHEIHRRD. 1-216,
LR ﬁfmi.,’;‘d}” 1978 m%’ﬂBz FJ}E')(M SUALBIR TSI A CRRISIAE R D 2 » 204), 1-101,
~~~~~~~~~~~~~~~~ , 1979, [B] -WEANS3SEE, 1-175.
e 1980, W_IEFISA4EE, 1291,
SARHE 1954, OB & TR OB RIEC . HAKEFAE, KEEOWEE, HASEHRNS, 128-181,
1979, /ERFNFED B AL {ﬂb,\lil?J(i?Mﬂ’fﬁI‘??ﬁ“%? : , 187-191,
——, 1980 a .[f) k~II. HiEL - ¢ 1(71&’%((7)&1;))&?’Y‘ﬂé@i&lﬁﬂﬁk « FR ;L. (!il,r\}l DREDRR, (1D 1-13
T 19800, [’: 111, WL‘}B’Q’"V)& ]” ll-L (2) : 37-53,
FHE ;lf 1954, penc 45 44, HHH"‘ AR DI 6C1) ¢ 25-30.






