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Recovery Progress of Defective Coloration at Juvenile Stage
of Hatchery-reared Flounder, Paralichthys olivaceus

Tetsuro Ixura*2

Synopsis

Juveniles of hatchery-reared flounder, Paralichthys olivaceus, with defective coloration were
able to be divided into two main types, which were characterized by the recovery progress
with their growth. Moreover, according to measurements of the colorless spots and color
peculiarities on the ocular side, five sub-types could be grouped. In determing the degree
of coloration, it was found that the area of coloration on the ocular side could be demon-
strated as an available index showing the recovery progress of coloration. The indices
classified into seven degrees (Table 1) could lead to reasonable explanations on the recovery
at juvenile stage of flounders. .

The fish belonging to NC-type in Table 3 have the same speckles as normally colored
ones and the colorless spots in this type recovered more smoothly than AC-type. From the
findings in this study, it was suggested that there were two basic factors corresponding to
AC and NC types which participated in defective coloration appearing in the juveniles of

flounder.
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Table 1. Conversion of relative colored area (%) into seven degrees of
coloring on ocular side of defective colored juvenile.
Degrees of coloring 1 9 3 4 5 6 7
(de)
Percentage of colored area 0~9  10~29 30~49  50~79  80~94  95~98 .99~100

(4

Table 2. Total length (TL), body weight (BW) and degrees of coloring (dc), during
the period of 92-241 days after hatching. N: number of fish measured.

Date N TL (X £8D) BW Degrees of coloring
(Days after hatching) (cm) (g) (de)
Jul. 15 (90) 41 5.59+0.96 —_ 3.61+2.37
27 (102) 33 8.82+1.15 6.34+ 2.52 4.09+2.35
Aug. 7 (113) 76 10.03:+. 157 10.31+ 4.53 4.60+2.18
20 (126) 837 — — 4.91+2.03
Sept. 9 (146) 49 14,0542, 31 34.294-14.77 4,94+2,03
Oct. 9 (176) 82 17.23+2.44 54.3:22, 54 5,12+1.99
Nov. 6 (204) 37 19.914+1.64 —_ 5.60+1.70
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Fig. 1. Frequency occurrences (%) of fish

categorised into seven degrees of
coloring.

EERTERBECEOLTE L Table 2 WRLELISK
3.6mb 5. 61T o1z,

HfoERE Ldie, FRENCTh TR LD 5
&% Fig. 2 0¥ Ldic, 8 AFEE TORRETAR
W THEREL, 2LAMTERS, 6, 7HLVK
BEAEEBLIEVWE4, 50 3FcorhT, /O
KEREHSROh QB EOEEI N U ET? 5
Bzt 8 ATHLBCIIEI T HNERES
6, WiEAR 1, 2, WiHSE4, 5 &l C, BEE:
FREOBVHNOBITILE 7 OB bhis

----- odect
501 e @ 2 /*
~~~~~ A 3 d
———— 4 l’
e 5 I’
40 ~——8 6 */'
-——— 7 *___-—“'
7
o
2 ~
[}
’
£ o N\ Hemy?
-
e * <N
H Q.+ .7 N LA
20 ¢ o - X T
N B AN, Tl
A a AN s
SN / [} Lt >
" o / "~
A
k¥, Ay D
\ O~ T ~n
" ., . \A/
R = et ~ -~
~ B ~pp *
il o LSRRI Qe —— o S
Ot e T O
100 125 150 175 200

Days after hatching
Jul. —— Aug., ———j— Sept. ——fu Oct. =g Nov.

Fig. 2. Changes in percentage occurrence of
fish categorised into seven degrees of
coloring during the period of 92-241
days after hatching.
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Table 3. Schematic diagram showing example of main two types (NC and AC types) and
five sub-types (S+1-S:V), and progressive patterns in recovering.
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Table 4. Comparisons between normal colored (NC) and abnormal colored (AC) types.
TL: average total length, N: number of fish measured.

Date NC Type AC Type
. TL Degrees of TL Degreés of
(Days after hatching) N (em) coloring: dc N (cm) coloring: dc

Jul. 15 (190) 28 5,.63+0.95 4.67+2.06 13 5.48+1.01 —
27 (102) 24 8.38+1,27 4.9242.15 9 7.35+1,17 2.25+0.99
Aug. 7 (113) 53 10.044-1.31 5.62+1.67 23 9.77+1.53 2.17+0.72
Sept. 9 (146) 22 14.47+1.97 6.13+1.12 17 13.51+2.06 2.89:0.95
Oct. 9 (176) 54 17.03+2.06 6.19+1.32 28 15.07+2.75 3.07+1.16
Nov. 6 (204) 23 20.07+1.87 6.70+0.76 14 19.64:+1.19 3.79+1.19
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Fig. 3. Frequency occurrences of fish catego-
rised into seven degrees of coloring.
Open: Sub-type, closed: Main type,
US: Uncertain Sub-type.
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