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Reduction in Frequency of Albinism in a Flounder Juvenile,
Paralichthys olivaceus, Fed on Artemia with Wild

Zooplankton and Pre-fed Artemia

Masayuki Naxanmsar and Shingo Fujra

Synopsis

This paper describes main factors of albinism of a flounder (P. olivaceus) juvenile from
view point of diets taken by the previous stages.

A rearing experiment was carricd out to clear the relationship between the ratio of wild
zooplankton to Artemia for diet of larval flounder and a frequency of albinism on ocular side
of the flounder juveniles. As the result, it was observed that not only the frequency of the
normal-colored juvenile was not up to much by 23.7%, but also the survival rate was reduced
to 25.2%, when half an Artemia was substituted by wild zooplankton for the diet.

On the other hand, when pre-fed Artemia, one of the means of reinforcement of the
nutritional value, was given to the larval flounder, the normal-colored juvenile showed high
rate by 46.4%, and also the survival rate was high by 84.5%. Therefore, this rearing way
using pre-fed Ariemia will be very useful on mass production of flounder seedlings.

As the result of the rearing experiments, it was considered that the frequency of albinism
of flounder juveniles was effected by minute algae fed by zooplankton including Artemia,
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Table 1. Food items and ratio of wild zooplankton and Artemia for each unit of
the rearing experiment as to albinism of a flounder P. olivaceus juvenile.
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Table 2. Daily change of wild zooplankton composition (%) given to flounder larvae of
the experimental units 1 to 3.

Days after hatching

Food items
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

*1 — 52,4 80.2 73.9 3.8 9.4 — — — — 8.3 45 43 294 50

*2 - 4.8 1.0 87 o — — — — e — 4.5 — —_— —
Podon — — — 4,3 15.4 — 4,2 e — — — — — — —
Evadne — — e - 15,4 — 4,2 — — — - — — - —
Paracalanus 18.2 — 1.0 — 3.8 3.1 -~ 18,5 333 10,3 167 9.1 87 — 15,0
Pseudodiaptomus — — — — — — 4.2 — — — e — — —— —
Acartia — — — - 3.8 — — — — 34— — 4.3 —- —
Oithona 54,5 23.8 7.3 8.7 42.3 84.4 70.8 8.5 66,7 79.3 66,7 682 39.1 41.2 60.0
Micresetella — — - — — e —— — o — e - — 2.5
Zoea/Mysis 27.3 — 2.1 — 15,4 —_ 42 - = — — == — 59 -
Nauplius ~ — 19.0 6.3 4.3 — 3.1 4.2 — — —_ — 9.1 30.4 17.6 10.0
Copepodite — — 2.1 — — — 8.3 — — 6.9 83 — 13.0 59 7.5

*1: Tintinnidae, Codonellidac  *2: Coxliellidae, Cyttarocylidae

Table 3. Daily amount of experimental diets given to larvae in cach experimental tank
(x 104 inds./day « tank).

Experimental Unit
Days after - —

} . 1 2 3 4 5
hatching . 5 - , o Pre-fed Ar
Ro WZ Ar  Ro WZ Ar Ro WZ Ar Ro Ar Ro roefBL .

19 50 4.4 4.4 50 2.2 6.6 50 0.9 7.9 50 8.8 50 8.8
20 50 5.3 53 5 2,7 890 5 L1 95 50 10.6 50 10.6
21 50 6.5 6.5 5 3.3 9.8 50 1.3 11.7 50 13.0 50 13.0
22 50 7.5 7.5 50 3.8 11.3 50 1.5 13.5 50 15.0 50 15.0
23 50 9.0 9.0 50 4.5 13.5 50 1.8 16.2 50 18.0 50 18.0
24 50 12,0 12.0 50 6.0 18.0 50 2.4 21.6 50 24.0 50 24.0
25 50 14.0 14.0 50 7.0 21.0 50 2.8 25.2 50 28.0 50 18,7 93
26 50 16,0 16,0 50 8.0 24.0 50 8.2 28.8 50 32,0 50 32,0
27 50 20.0 20.0 50 10,0 30.0 50 4.0 36.0 50 40,0 50 40.0
28 50 24.0 24.0 50 12,0 36.0 50 4.8 43.2 50 48,0 50 48.0
29 50 18.0 17.1 50 14,2 25.6 50 5.7 30.8 50 34,2 50 57.0
30 50 34.5 34.5 50 17.3 51.8 50 6,9 62.1 50 69,0 50 66. 5
31 50 42.0 42,0 50 21.0 63.0 50 8.4 75.6 50 84,0 50 84,0
32 50 40.0 40.0 50 20.0 60,0 50 8,0 72.0 50  80.0 50 30.0
33 50 50.0 50.0 50 25.0 75.0 50 10,0 90.0 50 100.0 50 100.0

WRO: Rotifer, WZ: Wild Zooplankton, Ar: Ariemia, G: Chlorella, T: T'etraselmis sp., C: Chaetoceros .
calcitrans
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Fig. 1. Classification of albinism on the ocular side of the flounder juveniles. Shaded
and white arcas show colored and albinic areas, respectively. This classification
is in accord with the 3rd edition of the mannual for rearing experiments as to
albinism of flounder juvenile proposed by Semar, T. in 1985,
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on pre-fed Artemia, mean values of two
tanks were described.
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Table 4, Outline of the rearing experiment of flounder larvae.

Experimental tank

1 5
1 2 1 2 1 2 1 2 1
Initial larval age in day 18
Initial No. of larvae (Ny) 1,000
Initial larval size
TL (mm) mean 7.12
SD +0.46
No. i&;gzczﬁgn?&?ﬁcn out 221 221 226 257 192 230 202 171 218
Larval age in day at the end 33
of feeding exp. diet
Larval size at the end of
feeding exp. diet
TL (mm) mean 12.86  13.43 13,31 14,10 14,98 13,75 15,18 1546 14.72
SD +2.02 +2.15 +1.74 1,48 +1.67 +£1.95 +1.49 1.68 =+0.93
Larval age in day at the end 44
of rearing exp.
No. of survivors (Nz) 319 74 509 480 655 634 643 758 661
Survivor size
TI. (mm) mean 24,61 2517 20,92 22,46 21,03 21.12 23,04 22,75 22.47
SD +3.80 4+3.95 +2.09 +3,5¢4 +3,09 +2.86 -£2.47 +£3.55 +3.22
No. of deformed fish 0 0 2 2 2 4 1 0 0
Rate of deformed fish (%) 0 0 0.4 0.4 0.3 0.6 0.2 0 0
No. of metamorphosed fish 319 74 508 480 653 633 639 756 659
Rate of metamorphosed fish (%) 100 100 99. 8 100 99,7 99.8 99, 4 99,7 99.7
Survival rate (% )* 41.0 9.5 65.8 64. 6 81.1 82.3 80. 6 91.4 845
mean (%) 25.2 65.2 81.7 86.0 e
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Table 5. Composition of gut contents of flounder larvae. The 24-day old larvae
were collected after three hours from fed on wild zooplankton.

Experimental tank

1-1 2-1 3-1

No. of fish examined 5 5 5
Range of total length (mm) 6.7~8.0 7.4~8.5 7.2~9.0
No. of fish with food 5 4 5
No. of fish with wild zooplankton 5 2 5
Food items

Oithona 11 10 7
Oncaea — i —
Harpactid o — 1
Unidentified Crustacea 3 — l
Gastropoda larva 1 — —
Sub total 15 11 9
Rotifer 2 5 5
Artemia egg — 3 —
Unidentified — — 1
Sub total 2 8 6 )
Mean No. of wild zooplankton fed by fish 3.0 2.2 1.8

Table 6. Frequency (%) of the flounder juveniles classified into each type of pigmentation.

Type of pigmentation of flounder juvenile

Exp. tank Total
1 (Normal) 2 3 4 5 6 7 8 9

. 1 21.3 0 0 1.3 0 0 18.5 28.2 30.7 319
2 33.8 0 0 5.4 0 0 6.8 27.0 27.0 74
Mean 23,7 0 0 2.0 0 0 16.3 28.0 30.0 393
9 1 11.4 0 0 3.2 0 0 24.7 29.2 31.6 507
2 19.0 0 0 4.2 0 0 25.9 23.9 27.0 478
Mean 15.1 0 0 3.7 0 0 25.3 26.6 29.3 985
3 1 18.9 0.3 0 6.1 0 0 20. 1 23.8 30.8 652
2 25.4 0 0 4.3 0 0 34.2 21.0 25.1 629
Mean 17.2 0.2 0 5.2 0 0 27.0 22.4 28.0 1281
4 1 19.1 0 0 9.1 0 0 34.7 17. 4 29.7 639
2 7.7 0 0 5.6 0 0 31.0 20. 4 35.5 756
Mean 8.3 0 0 7.2 0 0 32,7 19.0 32.8 1395
5 1 46, 4 0.5 0 11.2 0.9 0 22.0 6.8 12.1 659
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Fig. 3. Mean frequency of each type of pigmentation by each experimental unit.

mean values of two tanks were described.
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