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Variations of Frequency Occurrence of Color Anormalies
in Hatchery-reared Flounder, Paralichthys olivaceus, Due
to Duration of Artemia salina Fed

Tadahisa Seikar* and Masatoshi SiNnopa™*

Synopsis

It has not been revealed that the color anormalies of hatchery-reared flatfish occur at a high
percentage. In this study early foods supplied to larvae were noted using rotifer, Brachionus plicatilis
(O. F. Miller), and brine shrimp nauplii, Artemia salina, which are usually utilized as foods on practical
seed production of flounder, Paralichthys olivaceus. Larvae of P. olivaceus were reared separately in five
tanks in order at 10, 15, 20, 25, 33 days after hatching, corresponding to sized groups of 5-6, 7-8,
9-10, 11-12, 14-15 mm in total length, respectively. In stock tanks for rearing the just hatched
larvae (before their metamorphose) only rotifer were used, and from the stége when larvae were
separated to the five tanks rotifer and artemia were supplied. At the end of experiment, when most
larvae (more than 99%) had metamorphosed, all of juveniles were harvested from tanks.

High percentage occurrence (94-98%) of color anormalies were observed in tanks to which
mixed foods were supplied from the rather early stage of fish (less than 10 mm), and the anormalies
were albinism of most whole occular side except such as margin of eyes, snout and operculum. High
occurrence of color anormalies on a part of occular side, however, were observed in tanks, mixed
foods from the stage of 10 to 15 mm in total length.

It is suggested that frequent occurrence and extend of color anormalies of P. olivaceus, depend
on feeding duration of artemia as early food for larvae. Difference in size between normal juveniles
and anormalous colored juveniles were not so remarkable, and the former seemed to be a little smaller
than the latter.
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tank in relation to their development,

Table 1 Results of rearing experiment of hatchery-reared flounder, P. olivaceus.
I IS LA II.A IB ILB IC ILC I.D ILD IE II-E
Initial No. of larvae (No) 8850 7650 1000 1000 900 900 800 800 600 600 600 600
Seg;:;:egﬂgnggzggnngh tank 0 0 10 10 15 15 2 2 25 2 25 25
Separated No. of larvae (Njy) 3900 3900 e e — — — — e - — —
Iqiaﬁ?i;?i&iﬁiﬁiéﬁfiﬁq5“t 320 271 183 180 153 145 119 120 90 8 93 88
Tq%;;ﬁ;giggfﬁgﬁgthe end of | 1799 9358 802 668 715 703 552 672 500 497 485 490
SE%?Q??303?53155?39; 100 38.9 67.8 98.1 81.5 95.7 93.1 8L.1 98.3 98.0 96.7 95.7 95.8
Total length Mean (mm) 19.3 18.5 18.6 19.4 19.2 19.2 20.0 19.1 19.9 20.3 19.9 19.1
S.D. (mm) 1.8 1.3 1.7 15 16 16 18 L7 1.8 19 17 16
No. of metamorphosed fish 1797 2358 798 668 715 703 552 670 497 494 481 486
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Fig. 2 Development of flounder larvae, P. olivaceus, change of foods and amounts of foods
given in each tank. Open circles: total length of larvae from Tank I-S, closed
circles: total length of larvae from Tank II-S. Arrows indicate separations of larvae
from stock tanks and change of their foods.
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Table 2 Frequency of each type color anormaly of hatchery-reared flounder, P. olivaceus, juveniles in

each tank.
™% s ms A IlA B IB IC IC ID ID IE ILE
Normal 88.7 8.7 43 27 31 57 51 2.3 231 2.1 8.7 6.3
Type-I 6.2 54 275 187 2.8 29.2 183 130 54 9.1 6.0 5.1
Type-11 08 & - - - — 18 — 04 L2 15 29
Type-IiI 0.2 06 40 34 52 40 — L4 02 04 —  —
Type-1V — — — 0.9 — — — — — —_ — 0.2
Type-V 01 — — 07 08 — 24 L1 08 34 —  —
T Type-VI 0.8 11 39 87 35 21 86 09 54 1.5 12 43
§ Type-VII 11 06 03 01 — 04 — — 06 08 21 14
£ Type-VIII 2.3 25 29 49 39 21 58 52 2.6 17.6 08 163
Type-1I+1II1I — 01 164 99 53 1.8 34 147 32 — 06 —
Type-II+1V 0.1 . 350 43.6 49.9 27.0 386 4.2 107 101 — 12
Type-V+VI — — 30 58 45 94 91 89 IL5 136 —  —
TypeV+VII | — — 28 58 10 83 100 103 87 57 —  —
Others 01 — — - — — 19 L1 04 — — 12
Sub total 1.3 10.3 957 97.3 96.9 943 949 97.7 769 72.9 12.3 327
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

— 32 — .
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Fig. 4 Change of frequency occurrence of color anormalies of juveniles harvested from
each tank. Open circles: frequencies occurrence in Tank I-S series and closed

circles: in Tank II-S series.



v 7 2 OEEREHEX T - BH

HITBH D,

SR Type-VIL: #HEILWHEO—MICOAHEE
RIFEFHB2ETS 3D,

ey Type-VIIL: Figg0 EIB 2O A DTk
BRFARELEETSHD.

RO BEARIC BT A b ODMIT, The BEREH
2 ~3FEHEEINEAEL ZRED oI,

GFEEBEEROHERER /KM, SefE Type 5l
OHBER%Z Table 2 WiRLTZ, HEBERREE 2EOH
BB, BKEHECEHEZERLEYD 5110.3~97.7%
Tho t, Kif I-A . II-A ~1-G « 11-C X 94. 3~
97.7%LBHE CHEL, k& I-D.II-D ¢k 72.9~

76.9% &0 HBED ET L, Kig IE-ILE X f
I-S « II-S X 10.3~32. 7% & (KR & 73 % BRI g3
BWH LN, CCTHEOHEREWMMCERALVT, &
AEIDEEEE R 2 NFNOHEABNTINA TREEOH
BEOELP Fig. 4 WRLILEL S, Z2OE[ Y~
VIR D IBEICOEINIL, ZNHIEKEA~ CLEN
HERERPRTE L H (R6RE Type LILIILIV), Ki#
DItHEHED €~ 7 2RTHE2H (REEE Type V,

VI, VIII), %ki#e d BB KBRS HsE
BNV E 2B ROPLAEIE KaBE Type
VIL, z0f) Th-1z, 81T rEshic BRE

BROBRUSECE L RBETH-TCORNL, 2 -

Table 3 Size variations in total length of normal and each anormalous colored juveniles of P. olivaceus

from each tank.

T Tank
Colored type ™ IS 1. I.A IILA IB IIB IC 1. ID IL.D IE II-E
19.3 18.6 17.1 17.1 17.3  18.1 189 19.2 20.0 19.0
Normal 1.8 1.5 1.5 * .5 14 19 * 1.4 19 1.6 L5
Tvoel 18.8 17.7 18.1 19.9 19.4 19.0 19.1 18.0 19.5 18.7 19.0 18.3
ype .6 1.6 1.8 16 14 1.7 L7 2.1 20 22 19 18
Type-I1 * * — . — - * e * * * *
Type-111 * * 1? LQ} 1?2 151)[1} l?i — * * * — o
Type-IV o s e * — — —_ e — — e *
Type-V * — — * s — * * * * — —
17.5 17.4 18.3 17.9 19.5 21.0 215 20. 1
Type-VI * 90 19 18 26 * 29 * 19 15 * 14
g Type-VII * * * * — * — — % * % %
Bt
[=]
g 20,2 18.0 17.7 18.9 18.2 19.2 18.6 20.2 2L5 19.6
S Type-VII 21 15 16 L2 13 * 15 ‘17 ‘17 11 * 17
e I i R R
19.5 19.5 19.4 19.4 20.3 19.0 20.3 20.6
Type-II-+1V * * 14 15 15 14 15 14 1.8 15 — *
19.3 205 20.5 19.8 21.3 20.4 20.5 20.9
Type-V+VI —  — 990 ‘1z 16 17 15 11 L7 15 —
19.9 19.8 20.6 19.7 20.3 20.9
Type-V+VIII - = 12 * 14 17 22 18 14 —
QOthers * — — — — — * * * — _— *
Mean 19.2 17.7 187 19.4 19.3 19.3 20.0 19.1 20.3 20.7 19.0 19.5
1.9 1.7 1.7 1.5 15 16 18 1.7 18 17 1.9 1.8
Mean 19.3 18.5 186 19.4 192 19.2 20.0 19.1 19.9 20.3 19.9 19.1
.8 1.8 1.7 15 16 16 18 17 18 19 17 16

Asterisks show that number of such type individuals were less than 20, and bars show that such type did

not appear on each tank in this table.
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