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COMPOSITIONAL AND SEASONAL CHANGES IN FISH EGGS,
LARVAE AND JUVENILES IN THE ESTUARY ZONE OF
YOSHII RIVER AND ADJACENT WATERS IN 2002

Junichi KarAkawa, Fisheries Experiment Starion, Okavama Prefecture

ABSTRACT

Fish eggas, larvae and juveniles were examined each month using a larva-net at sampling stations
in the estuary zone of Yoshii river in Okayama Prefecture, the North-Western part of Harima-
Nada, and Bisan-Seto, from January to December 2002, and their occurrences investigated. The
water temperature in the estuary zone varied from 8.2°C (Jan.) to 29.8°C (Aug.), and salinity varied
from 11.01psu(Mar.) to 28.71psu(Aug.). The fish eggs collected in the twelve months totaled 349
specimens, and were composed of more than 13 species in 7 families. The common species
included spotted sardine Konosirus punciaius, spherical eggs-1, and Callionymidae sp.

A total of 316 specimens of larvae and juveniles were collected, and these included more than 16
species in 13 families. The common species were K. punctatus, Japanese scaled sardine Harengula
zunasi, Omobranchus sp., and Japanese sand lance Ammodyies personatus. The population densities
of larvae of spotted sardine and Japanese scaled sardine at the sampling station in the estuary
zone were higher than those at the other three sampling stations. In addition, the larvae of K.
punctatus and H. zunasi collected in the estuary zone were larger than those in the other areas. The
majority of larvae of H. zunasi were collected in September and October, its larval growth season.
Early stage K. punctatus, H. zunasi, and A. personatus were collected in the estuary zone and its
adjacent waters, which had lower and higher salinities. /. zunasi were characterized by a habitat
shift toward lower salinity regions with larval growth, and the habitat of piscivorous fish was found

to be controlled by a change in salinity level in the estuary zone.
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FE )4 $102 20024128
L2 0l - AFHEMORIF 2 H SRS EL (SL1).
200 - FHAORERKER 1
HiZ  species 20024 (a) w-m| ®
1 % 3 4 &K 6 7 8 91011 12 |
(59 (eggs)
47y Sardinops melanostictus 1 1 0.3
1/¥m Konosirus punctatus 95 7 102/ 29.2
#31) Hyporhamphus sajori 5 5 1.4
MY Liza haematocheila [ 12 3.4
AR+ Lateolabrax Japonicus | 3 4 1.1
#A gk ® Callionymidae sp. 60 8 68 19.5
49/94%-1 Cynoglossidae sp. —1 23 26| 7.4
HpsEAzn-1 Spherical eges-1 24 3 5 321 9.2
HHETEMER-2 Spherical eggs-2 1 45 29 5 80 22.9
BRSHRMIA-3 Spherical eges-3 5 1 6 1T
(one oil globule)
ZiEEkH200-1 Spherical eggs-1 3 8 11 3.2
£ JEERAZI8-2 Spherical eggs-2 2 2 06
(several oil globule)
i total 1 0 0 1 232 8 14 13 00 3] 349 100.0
thEe ratio(%) 03 0 003665244 40 3.7 00 009 = 100.0
BE density ( /100mi) O 0 0 0 96 35 i} ] 000 1 12 -
Fi%  number of species 1 0 0 1 § 7 4 2 000 1 12| -
({F3##)  (larvae and juveniles)
Fun’ Harengula zunasi 37 61 98 31.0
3/yn Konosirus punctatus 134 134 42.4
V93 0949%  Hypoatherina bleskeri 2 4 L9
A ¥ lateolabrax japonicus 1 1| 0.3
hny { Acanthepagrus schiegeli 2 2 0.6
2 Acanthepagrus latus | 1 2 0.6
{hra Ammodytes personatus 22 4 26 8.2
hoE Uik Enedrias crassispina 1 11 0.3
VE Pictiblennius yatabei 1 1 20 0.6
W )& Omobranchus sp. I 11 25 31 1.7
ne'F Gobiidae spp. 1 2 3 09
ha Sebast iscus marmoratiis 1 1 0.3
T4 @ Hexagrammos sp. 1 1T 0.3
af Platycephalus [ndicus 1 1 0.3
{¥h" 14 Kareius biceloratus 1 1 0.3
5§ total %6 4 0 2 0 138 5 50 90 0 1 0 316 100.0
tbE  ratiolh) 82 1.3 006 043716 158285 0 0 O - |100.0
wE density( /100m) 1M 2 0 0 o0 57 2 20 3 00 O 1 -
% number of species 5 1 o 2 0 4 4 3 3014 0 15 -
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SO ROFORIEOECHREY DR - FRAOIH S EFENOFMHEL (2002%)

F105 20029128

£5 . ol - {7HEfe s s L BRI, IR e e (SL1).
o i E ] I Ak LUBFN iE - =K (mm) wE

B ol IS (F8) (K1« ) REEBRE g FiE 2 RE
(5m 20024F
~yvB Y 47y 1 1 B EERFZED 0.00 1.69 0.00 58

i 2740 140 1 95 " 1.32~1.47 1.40 0.05 58

] " " 1 7 " 1.23~1.36 1.32 0.05 6H
AVIE| #3Y #31 1 5 fELEID 1.80~1.90 1.85 0.04 6H
M B b7 A 1 1 BisXRAEIN 0.00 0.95 0.00 5H

" " " 1 11 " 0.84~0.89 0.85  0.01 65

i A AL+ 1 1 " 1.31 1.31 0.00 18

" " I 1 3 " 0.00 1.34 0.00 12H
IN 4B A il #A7h Elspp. 2 60 #PEXRIN 0.68~0.73 0.71 0.02 58

" " i 1 8 " 0.65~0.70 0.67  0.02 61
A= 97144 9L E 1 23 ZRESERFZI  0.87~1.00 0.93  0.04 58

" " i 1 3 " 0.89~0.92 0.91 0.01 18
Z0M <8 T<BH-1 1 24 HWARETEWON  0.67~0.70 0.69  0.01 64

" " " 1 3 it 0.71~0.72 0.7 0.01 78

i " " 1 5 i 0.73~0.76 0.73  0.01 8H

" i ;Fuﬂ—Z 1 1 " 0.00 0.82 0.00 4ﬁ

" I " 1 45 n 0.82~0.91 0.88 0.04 5H

i " " i 29 f 0.85~0.92 0.87 0.02 64

" " W 1 5 " 0.81~0.90 0.85 0.03 18

" 1 A<HA-3 1 5 " 1.00~1.02 1.01 0.01 5H

" I 1 1 1 " 0.00 1.00 0.00 6H

" " ABH-4 1 3 ZASERAZI  0.75~0.80 0.77  0.02 18

p i " 1 8 " 0.72~0.79 0.76  0.02 8A

" 0 FEH-5 1 2 " 0.00 1.02  0.00 5H

Bt g MEEASL B EdE

5 12 13 349

(fF#EsR)
yvH iy g 1 37 {8 8.0~15.5 10.1 1.7 8H

" i " 1 61 " 7.9~20.7 16.0 2.4 9H

n /v 1/%0 1 134 " 4.3~17.1 8.0 2.2 68
PO 3= F92° 0947 b9 09495 1 2 " 13.3~18.7 16.0 2.7 8A

I i I 1 4 A 21.6~37.8 27.0 6.4 94

n AR & A% 1 1 ES::] 14.1 14.1 0.0 1A

" L2 Ny 4 1 2 " 9.5~ 9.8 9.7 0.2 68

" " 73 1 1 HHE 17.6 17.6 0.0 1H

" i i 1 1 ¥ 13.1 13.1 0.0 1A

" 1ht 117 1 22 " 4.0~ 5.8 4.7 0.4 1H

" " " 1 4 " 6.7~14.8 10.3 . | 2H

0 e = V7 L T 1 1 " 10.5 10.5 0.0 47

it PRI S L W 1 2 " 1.7~ 2.6 2.2 0.5 6~7H

" " M HEsp. 1 32 " 2.2~ 4.5 3.0 0.5 7~9H

" W i 1 5 " 10.1~16.9 13.5 2.2 8~9H

H M N Elspp. 2 3 " 1.7~ 2.4 2.0 0.3 6~7H
hy  hB FHhia i 1 1 " 3.7 3.7 0.0 AH

" 7114 T{TAEsp. 1 1 i T2 7.2 0.0 18

1 17 17 1 1 i 8.7 8.7 0.0 78
IZEE! AlbA {90 W 1 1 I 6.8 6.8 0.0 D=

H# B FEzEs  fEE (AEE

4 13 15 16 316

TR, HHICE TomEaEaL.
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&) 1$E— 1075 2002F12H

ZA. EMRRO ST, SEAHRIER, BT, I0E - .

E = FigE i E3
St. 1 St. 2 5.3 St. 4 (St. 2~4)

#8 A
i (H - B R#) =1 (St. 2~4)
1/90 4 0 2 4 244 83 250
5 95 4,128 10, 240 13,152 9,173 27,520
B 6 7l 2,152 132 325 870 2, 609
Fyn’ 1 0 2 8 0 3 10
8 0 192 0 36 76 228
9 0 o 0 1 0 1
{hta 1 22 96 5 0 34 101
F 2 4 0 16 8 8 24
3 0 0 4 1 2 9
3/90 h 0 0 1 0 0 |
- 6 134 2 2 8 4 12
Fyn 8 37 5 0 0 p 5
9 61 0 2 3 2 5
w BEGL-EB100m)
a/un 4 0.0/ 0.8 1.7 101. 2 34.8
5 39.4/ 1,810.5 4,452.2 5 871.4 4,035.2
7 6 2.9  896.7  55.5 136.0  363.9
Fyn 7 0.0 0.9 3.6 0.0 1.5
8 0.0 80.0 0.0 15. 1 31.2
9 0.0 00 00 0.5 0.1
1h+a 1 9.5 41.9 2.3 0.0 15.1
¥ 2 1.7 0.0 7.4 3.6 3.6
3 0.00 0.0 1.2 0.4 0.7
1/vn 5 0.0 0.0 0.4 0.0 0.1
- 6 55. 4| 0.8 0.8 3.3 1.7
#yn- 8 14. 9] 2.1 0.0 0.0 0.7
9 24,5 0.0 0.8 1.4 0.7
IR#E - £F (mm) '
1/90 4 = 1.430.03 1.55 1,560, 02 1.56=+0.05 FJE0E (mm)
5 1.402=0.05 1.44==0.05 1.41--0.04 1.41+0.05 1.41+£0.05 X =S.D.
B 6 _1.3210.05'1.2&0.05 1.3420.05 1.35+0.04 1.27+0.06
fyn 1 - 1.32£0.03 1.38=0. 04 - 1.37+0.04
8 - 1.33-+0.08 - 1.35+0.03 1.330.06
9 - , - - 1.45 1.45 _
{hta 1 4.7+0.4 | 47+0.6 3.8+0.5 - 4.7+0.6 FH£EKE (mm)
F 2 10.3+3.1 - 7.0+2.0 8.6+0.4 7.5+1.8 X=*S.D.
3 = - 11.2+2.4 11.6 11.8+2.2
1/yA 5 - - 5.1 - 5.1
- 6 8.0+2.2 | 54+0.1 11.5+£0.1 8.2+1.1 8.3%2.0
Fyn’ 8 10.1x1.7  8.9x2.4 - - 8.9+2 4
9 16.0+2.4 | - 6.24+1.0 7.7+1.6 7.6+1.6
i = BEH MEBEF HEER REZ
Okt JEEEEp siig
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SO YRR U # OREEDBIEIC HIRT 800 - (FIEROITHEEHNROFIEL (2002%F) $105 20024128

K5, oAb 75 v 2 2 ORRERBL (20024:8H5, GI1).

(E{3: E/100m)
iE = T fii %
t

& 4 | tem St.1 | St.2 8t.3 St.4 (St.2~4)
R B Arthropoda
SR Crustacea .
3 1= Copepoda(total) 10.9! 238.31,282.1 2,777.9 1,413.4
Acartia erthraea 2.4/ 11.7 378.9 1,452.3 601.6 0.81~0.86 *
Tortanus forcipatus 12I 36.7 189.2 127.2 118.1 1.29~1.34 "
Labidocera bipinnata 69 168.3 684.5 1,089.4 641.4 0.96~1.10 *
Dther Copepoda 04 21.7 29.5 108.9 52.3
Y+1 AH Tanaidacea ; 14.7 5.1
=B | sopoa i 15.9 5.5
i i B Amph i poda
AT ETRHE Gammarus 1.6 13.1 11.5 8.2
Oe Stomatopoda :
7 UTLhE Alina larvae 2.8 3.3 1.1 yeaghiE
+i B Decapada
KkEiE Macrura |
IR Mysis larvae 59.70 21.7 743.0  72.8 286.0 It iEHE
EETH Brachyura
JITHE Zoea larvae 13.3 126.71,136.7 308.5 531.8 A~ ELHAE
A0y BhE Megalopa larvae 04 6.8 2.2 "
Z DAt Other
/-7 usaghHE Naupulius larvae , 43 .8 15.1
#REN Mollusca
g 2 1 Gastropoda 28 18.3 5.9 %8
E-AEN4 Chaetognatha
YL Sagitta 1.7, 8.3 786.9 190.6 334.7
8 103.2, 398.34,036.3 3,386.4 2,608.9
Flifatk 8 5 8 7 11
SRR (me/100 1) 4.6 1.8 14.7 __ 10.0 7.8

* A RTAER & (nm)
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