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Immigration Patterns to Uranouchi Bay as a Nursery Ground
of Fish Larvae in Summer

Junsheng ZHoNG'", TIzumi KINosHITA', Mika Kuo® and Sayaka SUGIYAMA'

To clarify the immigration pattern of fish larvae and juveniles into bay areas, discrete depth tows with a larva net were
conduced on flood and ebb tides in the mouth part of Uranouchi Bay, Japan in June and August 2000. A total of 11,904
fishes (mean density: 855 ind. 1000 m™Y) of more than 100 species from 48 families were collected on flood tides and
5,004 fishes (398 ind. 1000 m™?) of more than 61 species from 32 families on ebb tides. Number of species and mean
densities were significantly greater on the flood tide than on ebb tide. Among dominant species, Engraulis japonicus
and Sardinella zunasi were denser on flood tides, immigrating through the surface into the inlet, and being inlet-depen-
dent species as nurseries. No significant difference in mean densities were found between flood and ebb tides in Spratel-
loides gracilis, Apogon niger and four blenniid species, which tended to enter into and leave the bay at middle and/or
bottom layers. They seemed to be inlet-independent species.
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Figure 1. Map of Uranouchi Bay showing the sites where fish larvae and juveniles were collected. The star indicates
the station where collections were made by a larva net (1.3 m mouth-diameter, 0.5 mm mesh-aperture) at the

mouth part of the bay in June and August 2000.
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Figure 2. A schematic illustration showing the method of collection by a larva net at the mouth part of Uranouchi
Bay. A, B and C ropes are to tow, to close and winch at some layers to avoid contaminations with other layer sam-

ples, and to suspend a net, respectively.
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Figure 3. Tidal changes of vertical profiles of water temperatures and salinities in the mouth part of Uranouchi Bay
in June and August 2000. L and H indicate the hour of low and high tides, respectively.
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Table 1. List of fish larvae and juveniles collected by a larva net (1.3 m mouth-diameter, 0.5 mm mesh-aperture) at
the mouth part of Uranouchi Bay in June and August 2000. Alphabetical letters indicate developmental stages as
follows: A=yolk-sac larva; B=preflexion larva; C=flexion larva; D=postflexion larva; E=juvenile. +=less than
0.005% (numerical percentage).

Flood tide Ebb tide
Species
% Range of BL (mm) Stage %o Range of BL (mm) Stage

Ophichthidae

Ophichthidae sp. 0.01 6.0 A 0.01 8.5 A
Engraulidae

Engraulis japonicus 5.73 2.7-255 B-E 0.28 2.7-13.5 B-D
Clupeidae

Konosirus punctatus 0.06 4.0-6.8 B

Sardinella zunasi 8.48 2.5-15.2 B-D 5.20 2.9-93 B-C

Spratelloides gracilis 0.51 3.0-9.5 B-C 0.27 3.0-7.5 B-C
Gonorynchidae

Gonorynchus abbreviatus 0.04 3.5-6.5 B-C
Cyprinidae

Zacco platypus 0.01 9.2 D
Synodontidae

Saurida elongata 0.01 3.1 B

S.sp. 1 + 3.8 B 0.0t 33 B
Atherinidae

Hypoatherina valenciennei 0.05 3.8-7.3 B-C 0.07 3.2-55 B
Exocoetidae

Danichthys rondeletii 0.01 5.2 D
Hemiramphidae

Hyporhamphus sp. + 6.5 C
Holocentridae

Myripristis sp. 0.01 2.5-2.6 B

Holocentridae sp. 0.03 2.0-2.5 B
Caproidae

Antigonia capros 0.01 2.0 B
Solenostomidae

Solenostomus sp. 0.01 3.5-3.8 B 0.01 34 B
Syngnathidae

Festucalex erythraeus 0.01 8.3 E

Hippichthys penicillus + 13.8 D 0.01 37.0 D

Hippocampus mohnikei 0.01 E
Fistulariidae

Fistularia commersonii 0.02 3.0-6.5 A-B
Scorpaenidae

Hypodytes rubripinnis 0.01 24-11.5 B, E

Minous monodactylus 0.01 3.8 C 0.01 2.0 B

Scorpaenidae sp. 0.01 4.3-4.6 C-D 0.01 2.7-5.6 B,D
Platycephalidae

Platycephalidae sp. 0.10 2.2-8.4 B, D-E 0.08 2.14.5 B-C
Centropomidae

Lates japonicus 0.01 4.0 B
Ambassidae

Ambassis sp. 0.04 2.0-24 B 0.01 2.0-2.3 B
Apogonidae

Apogon lineatus 0.06 2.7-3.5 B

A. niger 0.42 1.9-6.0 B-C 0.55 1.7-33 B

A. notatus 0.05 2.8-3.5 B

A.sp. 1 0.23 2.6-5.2 B-C 0.13 2.0-3.6 B

A sp.2 0.10 1.8-3.5 B 0.21 22-3.7 B

A.sp. 3 1.16 1.7-4.5 B-C 0.08 1.6-2.5 B
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Table 1. Continued.
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Flood tide Ebb tide
Species
% Range of BL (mm) % Range of BL (mm) Stage

Apogonidae

A sp. 4 0.20 1.9-3.3 B 0.18 1.9-35 B

A.sp.5 0.01 2.8 B 0.01 3.0 B

A sp. 6 0.14 2.04.0 B 0.16 2.1-3.2 B

A.sp. 7 0.01 3.6-6.1 C-D

Gymnapogon sp. 2* 0.21 2.7-9.3 B,D 0.19 23-8.0 B-D

G. sp. 3* 0.01 7.1 D 0.04 2.1-3.2 B

Apogonidae spp. 1.94 1.7-6.0 B-D 3.42 1.7-3.6 B-C
Sillaginidae

Sillago japonica 0.12 2.1-10.0 B-D 0.22 2.0-7.8 B-D
Coryphaenidae

Coryphaena hippurus 0.07 3.7-43 B 0.01 43 B
Carangidae

Caranx sexfasciatus 0.01 2.2 B

Decapterus maruadsi 0.16 2.2-11.0 0.15 2.1-9.7 B-D

Trachurus japonicus 0.02 2.7-4.0

Carangidae sp. + 2.9 0.01 3.2-35 C
Leiognathidae

Leiognathus nuchalis 0.13 2.4-8.5 0.04 2.7-4.0 B-C
Lobotidae

Lobotes surinamensis 0.01 2.6
Gerreidae

Gerres equulus 0.40 2.0-6.7 0.13 2.1-3.3 B
Haemulidae

Parapristipoma trilineatum + 8.8
Sparidae

Acanthopagrus schlegelii 0.01 2.9-3.0
Sciaenidae

Nibea albiflora 0.01 2.7

N. mitsulurii 0.02 2.5-3.7 0.02 2.1-35 B
Mullidae

Upeneus bensasi 0.11 2.2-23.0
Pempheridae

Pempheris schwenkii 0.04 3.1-4.8 0.01 2.8 B
Teraponidae

Rhyncopelates oxyrhynchus 0.03 2.7-3.7

Terapon jarbua 0.03 3.9-9.0 0.04 2.2-4.0 B-C
Cepolidae

Acanthocepola krusensternii 0.03 2.0-3.5 0.01 1.6 B
Pomacentridae

Chromis notata notata 0.06 2.145

Pomacentridae sp. 0.01 3.0
Labridae

Labridae sp. 0.01 3.2
Scaridae

Scaridae sp. 0.01 3.5 B
Tripterygiidae

Trichonotus filamentosus 0.01 2.3-63 B-C 0.01 3.0-35 B

Tripterygiidae sp. 0.05 2.8-4.3 B-C
Blenniidae

Laiphognathus multimaculatus  0.49 2.4-7.0 B-D 0.29 23-44 B-C

Omobranchus fasciolatoceps 3.63 2.1-7.8 B-D 250 1.9-11.0 B-D

O. loxozonus 0.27 2.1-5.8 B-D 0.22 2335 B

* Kojima (1988)
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Flood tide Ebb tide
Species
% Range of BL (mm) Stage % Range of BL (mm) Stage
Blenniidae
O. punctatus 2.60 2.0-7.5 B-D 2.36 1.9-7.2 B-D
Parablennius yatabei 0.62 1.7-11.0 B-D 0.47 1.9-3.5 B
Petroscirtes breviceps 0.18 2.2-6.3 B-D
Gobiesocidae
Aspasma minimum 0.01 3.0-3.1 B 0.01 2.6 B
Aspasmichthys ciconiae 0.06 2.7-5.0 B-C
Lepadichthys frenatus + 3.5 B
Gobiesocidae sp. + 3.4 B
Callionymidae
Repomucenus richardsonii 0.10 1.7-4.0 B-D
Callionymidae sp. 0.40 1.6-4.5 B-D 0.22 1.5-2.9 B-C
Gobiidae
Bathygobius cotticeps 0.01 3.5-5.5 D
B. peterophilus 0.01 6.5-6.8 D
Clariger cosmurus 0.01 9.8 D 0.01 6.0 D
Drombus sp. 0.21 2.1-14.7 B,D-E 0.19 1.8-5.6 B-D
Eutaeniichthys gilli 0.03 4.0-8.2 B-D 0.03 2.7-4.6 B-C
Luciogobius sp. 1 0.01 7.3 C 0.01 3.0 B
L.sp.2 0.01 4.0 B
L.sp.3 0.03 6.5 D
Parioglossus dotui 0.35 5.0-11.3 D 0.10 6.2-10.8 D
Pterogobius zacalles 0.01 2.5 B 0.01 3.0 Cc
Redigobius bikolanus 0.10 2.5-7.0 B,D 0.03 4.0-5.2 B,D
Gobiidae spp. 36.85 1.5-13.8 B-E 13.27 1.6-7.8 B-D
Siganidae
Siganus fuscescens 0.02 3.3-6.0 B-C
Sphyraenidae
Sphyraena pinguis 0.02 3.0-6.2 B-C
Trichiuridae
Trichiurus japonicus + 8.3 C
Bothidae
Bothidae sp. 0.01 5.0 D
Pleuronectidae
Pleuronectidae sp. 0.01 3.0 B
Soleidae
Heteromycteris japonica 0.07 2.1-9.8 B,D 0.02 3.2-8.2 C-D
Zebrias zebra 0.01 3.6 B
Cynoglossidae
Paraplagusia japonica 0.01 7.0-7.5 D
Cynoglossidae sp. 0.01 4.0 B
Triacanthidae
Triacanthus biaculeatus 0.09 1.8-3.6 B
Monacanthidae
Rudarius ercodes 0.32 1.7-8.0 B-E 0.18 1.7-5.8 B-D
Stephanolepis cirrhifer 0.01 3.4-8.9 B.E 0.01 8.0 D
Ostraciidae
Ostraciidae sp. + 2.0 B
Tetraodontidae :
Takifugu niphobles 0.10 2.0-5.6 B-C 0.05 22-78 B,D-E
T. xanthopterus 0.01 4.6 Cc
T. sp. 0.33 2.0-3.8 B 0.03 3.1-3.2 B
Unknown 0.39 0.01
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Table 2.

Comparison of 10 dominant species of fish larvae and

juveniles collected between the flood and ebb tidal collec-

tions. R=rank. +=less than 0.05% (numerical percentage).
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Figure 4. Tidal changes of vertical distributions of larvae of three Clupeiformes species. Numerical letters of con-
tours indicate densities (n 1000 m ™) of larvae. Otherwise same as in Fig. 3.
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Figure 6. Tidal changes of vertical distributions of four blenniid species larvae. Otherwise same as in Figs. 3, 4.
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Figure 7. Tidal and vertical comparisons of size and develop-
mental stages for Engraulis japonicus larvae on June 29, 30
and August 1, 2000.
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August 30, 2000. Otherwise same as in Fig. 7.
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Figure 12. Tidal and vertical comparisons of size and developmental stages for Omobranchus punctatus larvae on
June 29, 30 and August 1, 30, 2000. Otherwise same as in Fig. 7.
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Figure 13. Tidal and vertical comparisons of size and develop- Figure 14. Tidal and vertical comparisons of size and develop-
mental stages for Parablennius yatabei larvae. Otherwise mental stages for Laiphognathus multimaculatus larvae. Oth-
same as in Figs. 7, 10. erwise same as in Figs. 7, 10.
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fin fed, KT,

OHIBHHTRTH - /228, LMo #E, KB TIE%
TR S MBLL /2 (Fig. 13). <& 3 F R, ki
M- T & G 3 24 mm O RTE T B A o
B L 7= (Fig. 14).

Z B

OB, FEE L K URERE e T
TR TR T 2 &, WA ETE TEEMNIZE L~ 57
(Table 1), ZDZ &I, FEITHIFIC & - TERITEA

L22FROE I, THIEIC A > TEENIZHE %5,
ELLSIBEBRTRIEL TWB I ERELTWA, [0
fHEL, £A—Z b7V 7THEHBETCONEBRTEALND
(Neira and Potter, 1992).

FZ A (2003) (&, W/ B TOFHEEOKEDOFEEH
BA»E, HEOFATY, FoNEFTERERETS
A, FEFT, AV RVERRIIRCRFEB L IE L WA n
TEARMELTWS, ZThoDItaxEr4bE5L, E
T, EEETHEALEAZ I FATY ) F oy ULEBA
TRIET 20 TIE AL, TUMRICREBEOMR (&%,
1986) IZHEL TITHEBNICHE2LEALND,

—F, FEFT, yuAfEFF, A VEFVERNIEBOE
TR - TIFOMEIFEIC 8 THA L (Figs. 4-6), EAL
72 LTCEBATOREDERHIEMAMELAE 5T
($#1ZA, 2003) Z&25, BNTOMLIZEH#TS 2
RIS, BEWMBITRBICET 5 A 5+ I Ammodytes
personatus B [EFR DB AR L T3 (BfEIEH, 1986) .
F/o 04 VEFIIDONTE, BRTHOMERORE %
ZRMERALTWB I Lrb (#lE», RkFER), AT L
AEATIHE L2800, BANGRLZEDEEDbh
5.

LTI EERABVAZ I FATY ) s, FUY
2 &4 sp. 3 DEE A& A D & (Figs. 4-5), ¥anm 56 A
THRIBEEZLTW=6 290 TlE (Fig. 3), #4227 F47
Uy NEEBEEU TEALTOE, BERIZEBL T
WESHIHTI, #42F 47 3 LB TIERE
SIEB £ THM LIRAICEBICERL Th o7z, SEMIC
BAELTWAESANWHATIE, v28, TP 2848 sp.
3R BTy SEBICEP L, HFEORB L L ICHE
BB L CEATBEAICS 572, —F, £ - TiFil
M TEEDENEE CEr-FEFT, 204V EF,
4V FYRBIOFROMBESHEAS & (Figs. 4-6), VT
NOMEE RIS MET, b BEEROIZOMmLT
WAHEZH B,

IheDZ b, K, EETIEIERBZHEL TGEAL
REABNICHEEREAICS -2 VAS. LAL, ¥
34 v 4 Pleuronectes yokohamae (¥ BUIPEIZIZKE» 5
RREBIZAOMLCEAT S (BfEIEs, 1986) Z&256, A
BAOKEATEOME AL, BRICK - TELTS I e

EIibh3B.

L - TSR CHRERRE KRS, T UOS
AEFE A VX YRBAETIE, FLACEVALNE
Mo 72A8 (Figs. 10-14), # 22 FA 7Y, ¥ ys8, FEF
I, EFEETOREFOEA S KE AT, T
BT ALLEEMHL T (Figs. 7-9). ThboDT L
3, EhRELEFAZITEATISENCEZ DS TN
LARTELEID, A VX VEROFRIIHAEEELT
WABZEELIDHLEMNITIIRLTNG,

HETFAILOEREMRIZcALsA1IHOMTHEL
K -Tn (Fig. 7). $4bb, BEOHFT, %iEth
HFROEAPMERMIZZ L 5D, ZhUEORFERRED
FEAHKRLTWS, ZoZ ki, BTOHRE2F4T
S OREMNAS AIZIZEA L, IRFEIRTORITFROEE A
K n/ZERLTE, LEBETIHSANLHE]
Ao, #82F4 7 OEFIRFESTS (BARIED,
1997).

S PICENERERE LTS EETE ($Es, 2003)
DOR, Py Tay A7 E Atherinidae, Z7 0¥ F, 204
4 Acanthopagrus schlegelii, 2 b & & Terapon jarbua (3% 18]
OBEFRH TREBEN P a7z, bodog 4 7RI,
BATIL YIHFRA» OB ETHEL T D, EBATE
FNARBEIZOEFELEZBATE/BLTVRSED L
EioNh5, —J, HENIEATEINLTHWAEELS
harzu4E, vox4, abedE, BRTEIICHE
HiHA 2 & B L iAs , Bl RO IR M - & 0 ¢ 3
HERREIZH S M EATED 4 TS REL %
sutF, abeFd, BHATEENISEAL T
(Table 1) 8, 70 44 XHEBELBMZERT 754K
6mmbE2» SR EFBTEIENPLENIC A>T D
(Kinoshita and Tanaka, 1990). L7=4->T, I b5 3fDOE
BB CIER TIEER I A3 2 2 D B K U 2= R EhEA DI T A
T2, My b5kl L -TRERAEL NS,
X502, INH3FEMNE LEICTEEEMISEAT S & 51,
SREIOEEZTOREBETCIIILIEBETE Al - 2 WREMES &
5, waH V4 - 4 ¥ H VA Kareius bicoloratus TIZFEH
ODEAFTFREBEBE LD GEHTELREIN TN
(Tsuruta, 1978; EH&IEA, 1986). £7-, KE/ —2H o
FAFTORETIE, BFICk-TEHELE BN, ®ED
WOk EOBEREXELIIVWTEZITY, = VO
Brevoortia tyrannus, 51 2 7 F A T L BD Anchoa hepsetus
B X =RBD Leiostomus xanthurus 75 & O T ETENIRHE
FBETEH LB LT3 (Hettler and Barker, 1993).
NEDORGIXH / NBBIHICBW T+ ZI - Tnv5
TREMEA B 0, KB TE KDl FHEB DA & 18
BT 27:-0I0I3RMRESAERT A2 LAEETHILH
Abhb,



HE, i/ NEBERES LT 5 F 00~ AR

B
AMRETIICH 720, HIRAWEEES & 7275 H AR
TSR QR L, BARBXKENRTOR =5
GELICREATHLS L L 3. B i 4780 7
BNIRFMBEE RN« v 2 —DFARBER, KT )
DOWHEE I LB A ET 5.
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