1A vAOIRRE, sMUFROHES
B X O LrbNIC 1T B R

KA -l IEEE - R ER

ON THE EGG DEVELOPMENT AND REARING OF THE LARVAE OF
A FLOUNDER, KAREIUS BICOLORATUS (BASILEWSKY) WITH
REFERENCE TO ITS SPAWNING IN THE CULTURING POND

Satoshi Mito, Masao Urkawa** and Masaki Hicucmr**

Kareius bicoloratus (BAsILEWsKY)is one of the commonly found flatfishes, and widely distributed
in the coastal waters of all over Japan. The authors carried out an experiment to obtain a large
number of fertilized egg from captive adult fishes caught shortly before the spawning season. On
17, Decembezr, 1967, about 50 matured fishes caught with the small trawlers were transfered from
the fishing ground near Hakatashima Fish Farming Station, Ehime Prefecture, to a rectangular
concrete pond 10x12x 3.5 m holding 420 tons of seawater in the Station.

Although some shcck spawning were observed within several days after the fish were put in
the pond, ordinary spawning was started on middle of January and ceased on middle of March of
the next year. The spawning period observed in the pond can be divided into 3 periods having 22
days interval. In the first period, the amount of eggs spawned is comparatively small and its daily
fluctuation is wide, the second period is a height of the spawning and the amount of eggs spawned
is large and its daily fluctuation is narrow, final period is much the same as that of the first. The
fertilization rate did not show such a remarkable trend observed in the amount of eggs spawned.
The spawning cbserved in the pond was seemed to be confined mostly within the night.

At the same time the authors carried out rearing experiment of the eggs and larvae to clarify
the egg and larval developments of this species. The egg is pelagic, spherical in shape, measuring
1.03-1. 10 mm in diameter. The yolk as well as the egg capsule are colorless, transparent, without
conspicuous structure and containing no oil globules.

During the egg development, many melanophores appeared on the embryonal body and some ones
appeared also on the yolk surfacz near the embryonal body, on the other hand, xanthophores appeared
only on the embryonal body. The hatching took place in 80-85 hours after the fertilization at the
water temperature 14.2-15.0°C.

The newly hatched larva is 3.05-3.25 mm in total length, with the anus situated in a little
before the middle of body. The marginal fin without pigment czlls and the myotome number is 134
27=40. Within 5 days after hatching, the yolk was consumed entirely, and the larva attained 4. 55—

4.72 mm in total length with the anus situated nearly 1/3 anteriorly the body, and several melano-
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phores become to appear in the middle of ventral marginal fin.

The larva attained 5.32—5.53 mm in total length within 10 days after hatching and 5.45-6.68
mm within 14 days, when the size differences ahﬁong the individuals reared under the same conditions
are becoming prominent. Within 29 days after, the larva attained 7.20—10.22 mm in total length
and the largest one being in the end of post-larval stage, but the eyes are still symmetrical. The
metamorphosis characterized by the eye migration from left to right side of th hady b=gins at the
stage of 13 mm in total length and completes after 20mm when the larva has been passed 78 days
after hatching. The membranous part of the pectoral fins dropped down during the stages of 16-18mm
in total length.

Concerning the growth and survival, ecology, abncrmality of pigmentation and the deformity of

the larvae observed under the rearing conditions are also discussed briefly.
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Fig. 1. Daily amount of eggs spawned in the pond and their fertilization rate.
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Fig. 2. Hourly change of amount of eggs and their fertilization rate spawned in
the pond from 14, January to 5, March, 1968. The black and white
poles indicate fertilized and unfertilized eggs respectively. Solid line

with open circles indicates fertilization rate.
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Fig. 3. Developing eggs of K. bicoloratus. A. 2-cell stage, 2hr 5min after fertilization. B.

4-cell stage, 2hr 30 min after. C. 8-cell stage, 3hr 30 min. D. Early morula stage,
6hr 30 min. E. Blastula stage, 12hr 30 min. F, G. Gastrula stage, 20hr 30 min. H.
Late gastrula stage, 24hr. I. Formation of embryo, 28hr. ], K. Appearance of notochord,
3lhr 30 min. L, M. 4-mynotome stage, just before the closure of the blastopore, 36hr
30min. N. 9-myotome stage, appearance of melanophores on the embryo, 40hr 30 min.
O, P.15-myotome stage, appearance of melanophores on the yolk surface, 45hr 30 min.
Q, R. 22-myotome stage, formation of lenses and ear vesicles, 53hr. S. 35-myotome
stage, appearance of xanthophores on the embryonal body, 6lhr 30 min. T. 75hr 30 min
after, 4 hr before hatching.



1 | 1 1 1| L 1 |
20 30 10 20 30 I 10 20 I 10 20 . 30_’

—December | January | February | March |

Fig. 4. Pond (broken line) and lavae rearing tank (solid line) water temperatures.
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TFig. 5. Pre and post larval stages of K. bicoloratus. A. Larva 5 hours after hatching, 3.17mm
in total length. B. Lerva 3 days old, 4.51mm. C. Larva 5 days old, 4.72mm. D. Larva
10 days old, 5.53 mm. E. Lzrva 29 days old, 8.27mm.F. Larva 29 days old, 10. 22mm.
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Fig. 6. Metamorphosis stages of K. bicoloratus. A. Larva 47 d
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— 95 —



DY 0.3mm, FER L OBBLIZIETER L, BEBIThTheT, 48K, SEIMTAROBEILEM
DOE B ETHEEL T 5, FERRMEIELHST, BEIEEERI N, Flk OB EoREFR K
BT, AR SRR IR L, OEATHHNES L5 &b,

£ 14.40m, fkE 11.88mn (Fig. 6. B, C), Hb#470, BELEHC ST 26ENE L HETE LD
SR JOBEAEL LY, ROBERALLT 5, EROGRANOBEN#ER, O EBTARN,L
THRRDEND LA D, HEROMBEIRTREICIZEE LS, BT iin D, AT
THEAEN T A o T B, Fie, EROBRICHLDITMLITA TS, THIL67SE, BigI49%, NEE
TRELKD, 4ARDBENERINTVWS, BEBIAEVY, KERELTUERTH S, Sfdhiic o
NEELTL AP, IRE—~TH5, GHOBROHEMIEE - URAREMRTH, ZORAFUIEOLES
TIHER U TH B0, ERMUIEATTORENETHL - T B L TH 5D,

£E 19.48m, f&F 15.97mm (Fig. 6. D, E), SEE78H, MiFEBEM LY S bicfhmyd, ElREE
SRHEANBD, BIESO IFRLELTH, TRIIFTEL, ORIV < b ERANE L, B
HM T BB AE T B, BILIETRCO R, FRHEERYET S, RAERLTL 5, HiE36s
%, BI04, JEMEIL 6 £THD, MREIEIA T U TR SMBE LT LEY, MR EEbh
Tuiels, EBIEESOBRETIEE 17 9lmoEE THH TRD DI, —HEEBL R - Tk o
(3415, 82mTH » 1o,

5. AEREMOHRFHAOHEER, SRYSIUVERE

SEOERT, BEYEEORTIRATER LTAEDOTEIZBL 2 LN TE 0L 5 2k LUFHER
OV E(LA B Lo THLMNCT A2 ERFELBNTH 2, Licdis T, 2 TREGEIOERY

35F

[ a ]

NO.OF INDIV. -
15

¥}

ol
T
¥

TOTAL LENGTH (mm)
N
o

(%
T
T

E_

WE_EEEE”E'

i 13 L ) L " l i
5 10 15 20 25 30 35 © 40 45 50
DAYS AFTER HATCHING

Fig.7. Size frequency distribution of rearing larvae.



15

o
T

BODY MEASUREMENTS (mm)
o
T

BODY LENGTH (mm)

Fig. 8. Relation bztween body length and various body measurements.
x—x : greatest body depth including dorsal and anal fins.
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s—~4 ; snout length in right side.
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