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Fish Larvae and Juveniles and their Seasonal Occurrence Changes
in Uranouchi Bay, Japan

Junsheng ZHonNG'T, Izumi KivosHiTa!, Mika KuBo? and Sayaka SUGIYAMA'

To clarify the characteristics as a nursery of the larval and juvenile fishes in Uranouchi Bay, Tosa Bay, monthly collec-
tions were conducted with an aquatic lamp and a seine net along shore lines from June 2000 to May 2001. A total of
18,760 fishes of more than 112 species from 44 families by an aquatic lamp and 9,145 fishes of more than 57 species
from 24 families along shore lines were collected. Number of species by both methods was more than 135 from 47 fam-
ilies collectively. Sardinella zunasi and Engraulis japonicus were numerically greater and accounting for 48% of the
total abundance of aquatic lamp collections. The dominant species along shore lines were Plotosus lineatus, Gymnogo-
bius castaneus and Gerres equulus, accounting for 64% of this total abundance. The highest abundance and number of
species occurred in September, the least were in January (shore lines) and in February (aquatic lamp), respectively. In
Uranouchi Bay, stenohaline rather than euryhaline fish larvae and juveniles were distributed unlike estuaries and surf
zones of Tosa Bay. S. zunasi and E. japonicus utilized this bay as a nursery, furthermore, some blenniid larvae seem to

be hatched and inhabit for short term.
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Figure 1.

Map of Uranouchi Bay showing the sites where fish larvae and juveniles were collected from June 2000 to

May 2001. Circles (L.1-L3) and triangles (S1-S9) indicate stations with an aquatic lamp (250 W) and a seine net
(1X4m, 1 mm mesh-aperture) along shore lines, respectively. A broken line near S5 divides the bay into two parts

(inner and mouth).
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Figure 2. Monthly changes in mean water temperatures and
salinities in Uranouchi Bay from June 2000 to May 2001.
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Figure 3. Body length frequencies of six dominant species collected both with an aquatic lamp and seine net in Ura-

nouchi Bay from June 2000 to May 2001.
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Table 1. List of fish larvae and juveniles collected by an aquatic lamp (250 W) on coasts and by a seine net (1 X4 m,
mesh | mm) along shore lines in Uranouchi Bay from June 2000 to May 2001. Alphabetic letters indicate develop-
mental stages as follows: A=yolk-sac larva; B=preflexion larva; C=flexion larva; D=postflexion larva; E=juve-
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nile; F=adult. +=less than 0.05% (numerical percentage).

Aquatic lamp

Shore lines

Total number 18760 9145
Species number >112 >57
Species % Range of BL (mm) Stage % Range of BL (mm) Stage
Megalopidae
Megalops cyprinoides + 21.0-25.8 D
Anguillidae
Anguilla japonica 0.5 50.0-60.0 E
Congridae
Conger japonicus + 93.0 E
C. myriaster + 100.0 A
Engraulidae
Engraulis japonicus 23.4 3.0-76.5 B-F 0.5 11.5-44.8 C-E
Stolephorus indicus + 33.0-34.6 E
Clupeidae
Etrumeus teres 0.3 6.6-17.5 B-D
Konosirus punctatus 0.2 6.0-9.5 B-C
Sardinella zunasi 24.6 2.8-37.0 B-E 3.5 11.3-21.6 D-E
Sardinops melanostictus 32 9.5-67.0 B-E
Spratelloides atrofasciatus + 14.2 E
S. gracilis 4.8 3.5-68.0 B-F + 6.2-21.0 B-E
Chanidae
Chanos chanos + 11.3-12.5 D + 12.6 E
Cyprinidae
Tribolodon hakonensis + 42.4 E
Zacco temminckii + 153 E
Plotosidae
Plotosus lineatus 26.0 12.8-26.7 E
Osmeridae
Plecoglossus altivelis altivelis 11.0 2.7-46.5 B-E 1.5 9.7-28.7 B-E
Synodontidae
Saurida elongata + 13.6 D
S. wanieso + 21.0-31.4 E
Trachincephalus myops + 41.2-45.0 E
Mugilidae
Chelon affinis 0.2 12.4-35.0 E 3.1 13.2-30.0 E
C. macrolepis + 16.1-19.4 E 0.5 11.4-35.0 E
Ellochelon vaigiensis + 29.0-30.6 E
Moolgarda seheli + 20.6-28.0 E 0.1 22.1-30.5 D-E
Mugil cephalus cephalus 0.6 16.3-33.5 E 2.9 19.3-60.4 E
Oedalechilus labiosus + 15.9 E
Atherinidae
Atherion elymus 0.1 3.6-15.4 B-E + 9.3 D
Hypoatherina tsurugae 0.1 5.0-19.5 B-E 3.8 6.0-18.3 C-E
H. valenciennei 6.9 3.0-72.0 B-E 7.4 4.3-95.0 B-F
Notocheiridae
Iso flosmaris 0.1 3.8-30.5 B-E + 42.2 E
Belonidae
Tvlosurus acus melanotus + 143.0-155.0 E
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Table 1. continued.

Aquatic lamp Shore lines
Species % Range of BL (mm) Stage % Range of BL (mm) Stage
Hemiramphidae
Hyporhamphus sajori 0.1 8.5-13.0 D - 9.5 D
Syngnathidae
Hippichthys (Parasyngnathus) penicillus + 25.4-35.7 D-E
Hippocampus coronatuss + E
H. mohnikei + E
Scorpaenidae
Apistus carinatus + 8.3 D
Sebastes pachycephalus pachycephalus + 12.7 E
Sebastiscus marmoratus 0.1 2.1-3.1 B
Scorpaenidae sp. 0.1 1.8-2.3 B
Platycephalidae
Platycephalus indicus + 10.7-11.3 D-E
Cottidae
Cottus kazika + 5.5 B
Ocynectes maschalis + 8.6-11.2 B-C
0. sp. + 5.6 B
Moronidae
Lateolabrax japonicus + 7.8 C
L. latus 0.1 13.3-51.5 D-E
Apogonidae
Apogon lineatus 0.1 2.043 B
Apogon niger + 1.7-9.1 B.D + 6.8 D
A sp.l + 2.8-3.1 B
A.sp.2 33 2.0-3.0 A-B
A.sp.4 + 2.2 B
A. spp. + 1.7-4.2 B-C
Gymnapogon sp. 2 0.2 1.9-7.5 B,D
G.sp. 3 + 34 B
Sillaginidae
Sillago japonica 0.2 2.0-13.0 B,D 0.3 9.0-12.9 D.E
Pomatomidae
Scombrops boops + 17.5-19.4 E
Coryphaenidae
Coryphaena hippurus + 53.0-63.7 E
Carangidae
Caranx sexfasciatus 0.2 38.0-54.5 E
Decapterus maruadsi 0.1 7.5-11.5 D + 6.0-8.5 C-D
Scomberoides lysan + 25.0-58.6 E
Seriola quinqueradiata + 18.0-25.5 E
Trachurus japonicus + 12.5-13.5 D
Leiognathidae
Leiognathus nuchalis + 54.0 E
Lutjanidae
Lutjanus sp. + 26.3 E




et KT

Table 1.

o

i, APRE

f, sy

continued.

Aquatic lamp

Shore lines

Species % Range of BL (mm) Stage % Range of BL (mm) Stage
Gerreidae
Gerres equutlus 0.7 4.0-12.2 C-E 18.2 4.1-47.6 D-E
G. erythrourus + 7.8-13.0 D-E + 10.0-10.7 D
G. japonicus 0.7 4.6-9.0 D 1.6 5.7-9.5 D
G. sp. + 8.5-9.5 D
Sparidae
Acanthopagrus latus + 10.6-10.8 D 1.2 7.8-24.0 D-E
A. schlegelii 0.1 4.6-10.6 Cc-D 0.2 8.2-40.0 D-E
Sparus sarba 0.1 4.9-11.6 C-D 0.1 10.4-13.3 D
Mullidae
Upeneus japonicus 0.1 18.6-26.8 E
Chaetodontidae
Chaetodon melannotus + 10.3 D
Kyphosidae
Girella punctata 0.4 12.2-26.3 E 0.1 14.5-20.0 E
Teraponidae
Rhyncopelates oxyrhynchus 0.1 8.0-10.5 D-E
Terapon jarbua 0.1 2.5-18.2 B,E 7.3 5.2-38.0 D-E
Kuhliidae
Kuhlia marginata + 19.2-19.5 E
Cheilodactylidae
Goniistius quadricornis + 28.9 E
Embiotocidae
Ditrema temmincki + 74.0 C
Pomacentridae
Abudefduf sordidus + 13.0 E
Labridae
Stethojulis interrupta terina + 8.2 E
Stichaeidae
Dictyosoma burgeri + 7.4-8.4 B
Pholididae
Pholis crassispina 0.1 8.2-18.8 B-D
P nebulosa + 119.0 E
Tripterygiidae
Springerichthys bapturus + 9.5 C
Tripterygiidae sp. 1 + 2.2-23 B
Blenniidae
Laiphognathus multimaculatus 0.1 2.7-13.8 B-E
Omobranchus fasciolatoceps 2.4 2.7-13.2 B-D
O. loxozonus 1.5 1.8-12.1 B-C,E
O. punctatus 4.4 1.8-17.0 B-D
Parablennius yatabei 1.0 1.9-13.5 B-E
Petroscirtes breviceps + 5.6 C + 8.5 E
Blenniidae sp. 0.1 2.4-2.7 A
Callionymidae
Repomucenus curvicornis + 74.0 E
Callionymidae sp. + 1.5-3.8 B

14—
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Table 1. continued.

Aquatic lamp Shore lines
Species % Range of BL (mm) Stage % Range of BL (mm) Stage
Gobiidae
Acentrogobius pflawmii 0.1 3.6-7.8 C-D
Bathygobius cotticeps + 5.8 D
B. fuscus + 47.7 F
B. hongkongensis + 28.7 F
Chaenogobius gulosus 0.1 10.8-35.6 D-E 0.4 9.7-24.0 D-E
Drombus sp. + 4.9 D
Favonigobius gymnauchen 0.1 19.0-56.0 E-F
Glossogobius olivaceus + 8.2 D
Gymnogobius castaneus + 4.6-21.7 B.D-E 19.5 11.1-28.5 D
G. cvlindricus + 13.0-15.6 D-E
G. wrotaenia 0.1 15.5-30.3 E
Istigobius campbelli 0.1 6.5-8.5 D
Leucopsarion petersii + 4.2-7.7 B,D
Luciogobius grandis + 3.0-12.3 B,D
L. platveephalus + 16.5-17.0 D-E
L.sp. 1 + 1.8-1.9 B
L.sp.2 0.3 1.4-6.0 B
Mahidolia mystacina + 374 F
Parioglossus dotui + 9.9 D + 9.5-12.0 D-E
P.sp + 7.9 D
Redigobius bikolanus + 6.0-6.2 D + 6.2-6.3 E-F
Rhinogobius brunnus 0.1 4.2-12.3 D
R. giurinus ? + 1.8-2.1 B
Tridentiger bifasciatus + 13.9 E
T trigonocephalus + 65.0 F + 29.0 E
Gobiidae sp. 1 0.9 1.3-5.5 B-D
Gobiidae sp. 2 52 1.6-3.6 B-C
Gobiidae sp. 3 + 1.9-2.0 B + 6.3 C
Gobiidae sp. 4 + 8.4 D
Gobiidae sp. 5 0.2 2.0-3.4 B
Gobiidae sp. 6 0.2 1.7-2.2 B
Gobiidae sp. 7 + 3.1-5.3 B-D
Gobiidae sp. 8 + 1.7-1.8 B
Gobiidae sp. 9 + 2.5 B
Gobiidae spp. 0.6 1.5-7.0 B-D + 9.5-11.5 D
Siganidae
Siganus fuscescens + 8.5 D
Monacanthidae
Rudarius ercodes 0.1 4.3-43.0 D-E
Stephanolepis cirrhifer + 4.2-4.8 C-D
Tetraodontidae
Takifugu niphobles 0.1 2.8-25.0 D-E 0.9 5.5-33.0 D-E
T’ poecilonotus + 14.0 E
T. sp. + 1.9-2.6 B
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Table 2. Comparison of dominant species of fish larvae and ju-
veniles collected between aquatic lamp and shore line collec-
tions. R=rank. +=less than 0.05% (numerical percentage).

Aquatic lamp Shore lines
Species

R % R %

Sardinella zunasi 1 246 7 3.5
Engraulis japonicus 2 234 15 0.5
Plecoglossus altivelis altivelis 3 110 11 1.5
Hypoathrina valenciennei 4 6.9 4 7.4
Spratelloides gracilis 5 48 28 +
Omobranchus punctatus 6 44

Sardinops melanostictus 7 3.2

Omobranchus fasciolatoceps 8 24

O. loxozonus 9 1.5

Parablennius yatabei 10 1.0

Plotosus lineatus 1 260
Gymnogobius castaneus 38 + 2 195
Gerres equulus 12 0.7 3 182
Hypoatherina tsurugae 20 0.1 6 3.8
Chelon affinis 17 0.2 8 3.1
Mugil cephalus cephalus 13 0.6 9 2.9
Terapon jarbua 22 0.1 5 7.3
Gerres japonicus 11 0.7 10 1.6
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Figure 4. Body length frequencies of six dominant species col-
lected with an aquatic lamp. Otherwise same as in Fig. 3.
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Figure S. Body length frequencies of five dominant species col-
lected with a seine along shore lines. Otherwise same as in
Fig. 3.
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Figure 6. Monthly fluctuations of CPUE (n/hour for aquatic
lamp; n/haul for shore lines) and number of species in Ura-
nouchi Bay from June 2000 to May 2001.
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Table 3. Monthly transition of the dominant species of fish larvae and juveniles collected with an aquatic lamp in
Uranouchi Bay from June 2000 to May 2001. R=rank. +=less than 0.05% (rumerical percentage).

Month June July Aug. Sep.  Oct. Nov.  Dec. Jan. Feb.  Mar Apr. May
Species R % R %R %R %R %R %R %R %R %R %R % R %
Sardinella zunasi 1 342 10 1.0 13441 477 6 1.0
Omobranchus punctatus 2 291 3137 5 657 3213 02
Hypoathrina valenciennei 3 120 2204 31245 4018 0.1 11 0.2 23 0.1 11 0.8
Engraulis japonicus 5 60 1307 21452 174 18741 939 3 307 017 1011 18 2309 1326
Apogon sp. 2 3 98
Spratelloides gracilis 9 17 6 44 41136 37 2 282 1210 02
Omobranchus fasciolatoceps 4 66 3 209 03
Plecoglossus altivelis altivelis 3 09 18501 8.11 913 1421 9 1.119 03
Sardinops melanostictus 2 752 525 1.0 4 53 137917 05
Angulla japonica 12 023 464 14 3 9621 02 5 7.1
Mugil cephalus cephalus 24 0.1 8 03 5 084 262 17 218413 06
Pholis crassispina 317
Gobiidae sp. 2 4120 6 658 29 3 151 3107
Girella punctata 22 0.1 2181

Table 4. Monthly transition of the dominant species of fish larvae and juveniles collected with a seine net along shore

lines in the Uranouchi Bay from June 2000 to May 2001. R=rank. += less than 0.05% (numerical percentage).

Month June July Aug. Sep.  Oct. Nov.  Dec. Jan. Feb.  Mar. Apr. May
Species R % R %R %R %R %R %R %R %R %R %R % R %
Plotosus lineatus 1 84.6 10 0.6
Hypoatherina tsurugae 21216 05 24 0.1
H. valenciennei 3 193 582 52 13353 391 789 14 0.1
Gerres equulus 1 6071 883 41151 856 5 516 18 6 03
Terapon jarbua 2 2513 28 31732 83 4 171 758
Sardinella zunasi 2213
Moolgarda seheli 12 0.1 2 105
Plecoglossus altivelis altivelis 3 261 8.82 1772 2824 338
Acanthopagrus latus 4 262 129 1 487 2 18.010 02
Sparus sarba 3 17 9 02
Ellochelon vaigiensis 3 48
Favonigobius gymnauchen 10 017 02 5 09 317
Mugil cephalus cephalus 12 6 261 644 5 03 5 19
Gymnogobius castaneus 3 90 1869 2321
Chelon affinis 8 0.1 2 97 1549
Chaenogobius gulosus 4 515 28 3 11
Girella punctata 13 01 3 37

YATUR, vugFER, KIR, YA v ERia S
THAMEEES A, KBTI, WEE - WO TIEd
DHBELEWAZ 2 F ATV RIBLUA VFVRBAZL
WELL, ¥R - R TE WA A BB K2 X FF
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Vv URERENICAZ L, Ty 3BT 60D, KB
TiEHFEFT w4 7 BREBL, B &g
BADOESEETH S 2/ VU Konosirus punctatus & ¥ 0 2
4 Nematalosa japonica BEE A EWE L TV, T4b
B, HyS, T, yudE K5, FFX, T beFh
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dicate means and ranges of body length, respectively.
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Figure 9. Monthly distribution of fish larvae and juveniles in the mouth (M: S1-85, L1-L3) and inner parts (I: S6-S9,
L 4-L5) of Uranouchi Bay. The diameter of each circle represents the square root of number of fish caught per
hour and haul, of which the largest in the former and latter were 814 fish for Sardinella zunasi in mouth part in
September and 23 fish for Gymnogobius castaneus in innner part in April, respectively.
EOMUMERA E 2= ZARNREOFHER SR T2 48, e (KT, 1993), KOEICEHE > TNB I L &R

HLATATY, FEFT, AZIFATY, A VEVE
Bl EOPIEHEHEOTHEBIEE T 2 &4, KiBEKF
BT Twa, Z0Z ik, RETEBEEFLRARN %
< (Fig. 1), B HREE, WENE RS 5 (Fig.2) 2&
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54— VD & @ (Hettler and Chester, 1990) & K& < ¥
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Table 5. Comparison of the family composition of fish larvae and juveniles among Uranouchi Bay, outer surf zones
and the Shimanto estuary in Tosa Bay. R=rank. +=less than 0.05% (numerical percentage).

Uranouchi Bay

Outer surf zone Shimanto estuary

Family Aquatic lamp Shore lines (Kinoshita, 1993) (Fujita er al., 2002)
R % R % R % R %

Clupeidae 1 33.1 3.6 2 21.8 6 3.7
Engraulidae 2 234 11 0.5 26 + 20 0.1
Osmeridae 3 11.0 1.5 1 39.5 8 32
Blenniidae 4 9.5 19 0.0 21 + 22 0.1
Gobiidae 5 7.7 2 20.4 8 1.6 1 285
Atherinidae 6 7.1 11.2 9 0.6 17 0.1
Apogonidae 7 37 21 + 152 +
Gerreidae 8 1.4 3 19.9 6 5.4 2 20.4
Mugilidae 9 0.8 6 6.6 4 10.0 5 6.6
Anpguillidae 10 0.5 84 + 35 +
Teraponidae 12 0.2 5 73 7 2.2 3 14.1
Sparidae 15 0.2 9 1.4 3 10.1 4 13.1
Plotosidae 1 26.0
Tetraodontidae 17 0.1 10 0.9 5 7.5 11 0.4
Moronidae 36 + 14 0.1 10 0.2 7 3.6
Siganidae 38 + 132 + 9 1.5
Cyprinidae 16 + 132 + 10 0.7
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EREBETAIEARLTVS,

LY 7 2BTH D4 v/ 7 2DFHERIL, ERITE
TTREDTJ5 THAZA S < B L (Table 2), & & IZ5E%E
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EAORET S L OWMOg T, 72idsombl b o4
BLT 2 2 enMEREh T3 (KT, 1993; Fujita et
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