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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 Naxanisuar and Shingo Fupira

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 carried out to clear the relationship between the ratio of wild
zooplankton to dAriemia 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
nutritioaal 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 845%. Therefore, this rearing way
using pre-fed Artemia 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 Arfemia.
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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.

Initial size

Food items

of larvae

Exp. tank 19-33 34-43
Mean+SD days after hatching  days after hatching

= Ro-+WZ50: Ar50 Ar
= Ro+WZ25: Ar75 Ar
g1 7.124+0.46 mm

2 Ro+WZ10: Ar90 Ar
4:% Ro+Ar Ar
5—1 Ro-+Pre-fed Ar Ar

Ro: Rotifer, Ar: Artemia, WZ: Wild Zooplankton
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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
1920 21 22 23 24 25 26 27 28 29 30 31 32 33

Food items

*] — 52,4 80.2 73.9 3.8 9.4 — — — — 8.3 45 43 29.4 5.0
*2 — 48 1.0 87 — e — — — — — 4.5 e — —
Podon — — — 4,3 15.4 — 42 — — — — — — — o
Evadne — — — — 15,4 — 4,2 — — —_ — —_ — — —
Paracalanus 18.2 — L0 — 3.8 3.1 — 18.5 33.3 10.3 16.7 9.1 8.7 — 15.0
Pseudodiaptomus — — — — — — — 4.2 — — — — — — — —
Acartia — — — — 3.8 — — — — 3.4 — — 4.3 —_ —
Oithona 54.5 93.8 7.3 8.7 42.3 84.4 70.8 81.5 66,7 79.3 66.7 68.2 39.1 41.2 60.0
Microsetella — — — —— — — — —_ —_ — — 4.5 — — 2.5
Zoea/Mysis 27,3 — 2.1 — 154 — 42 - - - -  — — 59 -
Nauplius — 19.0 6.3 4.3 — 3.1 4.2 — —— e — 9.1 30.4 17.6 10.0
Copepodite — — 2.1 — — -— 8.3 — — 6.9 8.3 — 13.0 59 7.5

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

Table 3. Daily amount of experimental diets given to larvae in each experimental tank
(x10¢ inds./day s tank).

Experimental Unit

Days after
hatching : ? 5 ! i
Pre-fed Ar

Ro WZ Ar Ro WZ Ar Ro WZ Ar Ro Ar Ro & GTC GG
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 50 2.7 80 50 1.1 9.5 50 10.6 50 10.6
21 50 6.5 6.5 50 3.3 9.8 50 1.3 1L.7 50 -13.0 50 13.0
22 50 7.5 7.5 50 3.8 11.3 50 L5 13.5 50 15.0 50 15.0
23 50 9.0 9.0 50 4.5 18.5 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 9.3
26 50 16,0 16.0 50 8.0 24.0 50 3.2 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

Ro: Rotifer, WZ: Wild Zooplankton, Ar: Artemia, G: Chlorella, T: Tetraselmis sp., G: Chaetoceros
calcitrans
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Type 1 (Normal)

Fig. 1. Classification of albinism on the ocular side of the flounder juveniles. Shaded
and white areas 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 Srmxar, T. in 1985.

HBI0% k=) R BREL, #BH, AEREATF -
CELTWA BEFED YL, HBEY KRE FE (1985)*
EHE - T IORBEOBRS 1 YIEBI L: (Fig. 1),

% 3

BROARSE RRENOBEDN P sT 583 A
DRREREEY Fig. 2 ©R LI, HLH#35H BicklF s
SEHAEIRIRT 1815 mm, 2K C 13.7l mm, 3K
T 437Tmm Thy, FF7vrbvHHEHREROEN-R
BB CRRITELS, fARORLEC 3R THXIR
B (4K, 1532mm) &+ 5 ERERETS - T
BR7AT 7 HREK (GK) © 2811 1472mm T
4RDOENEBZERILTH -7,

£ Table 4 WR LIS 75 v 7 b viEE
RO BEhr- BBRRIEEELS, 1RTE5B.2% T
T, 2K T$65.2% Chote, UL, 3K (81.7%)
BLUS5K (84.5%) OEREIT4K (86.0%) LEMHE

* FHEAL (1985). MGG RS ERHEIRERR
== 74 (No. 3).

O exp. unit

15

b WN e

-l
o

Total length (mm)

5 11 I b I S . 1 l I . I Lol 11 '
17 20 25 30 35
Days after hatching
Fig. 2. Mean larval growth of each experi-
mental unit. Excepting the larvae fed
on pre-fed Artemia, mean values of two

tanks were described.
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Table 4. Qutline of the rearing experiment of flounder larvae.

Experimental tank

1 2 3 4 5
1 2 1 2 1 2 1 2 1
Initial larval age in day 18
Initial No. of larvae (No) 1, 000
Initial larval size
TL (mm) mean 7.12
SD +0.46
o D ipecimens \pyem out 221 221 226 257 192 280 202 171 218
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 15.46 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 (N3z) 319 74 509 480 655 634 643 758 661
Survivor size
TL (mm) mean 24.61 25,17 20,92 22,46 21,03 21.12 23.04 22.75 22.47
SD +3.80 +3.95 +2,09 +3.54 +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 8i.1 82.3 80.6 91.4 84.5
mean (%) 25.2 65,2 81.7 86.0 —
*{Nz/(No—N;)} x 100
BIFCHoTc, k1, 2, SEEHRELLETSS V7 b (Fig. 4),
vOEETEEHTERL Oithona Th-7z (Table 2), —%, 1 ~4RKTRCThOoRBRX THHERDITEA

SLBUBEO T 7 v 7 b VA SHRBCRT TR
DEFRIUT Table 5 WRLE L5k, 1EMH0E
SEEEE 3 EE LT & A7, & LT Oithona %
B L, £, —HOFRARINE»LHFTEE
FELTWiT 2 HiEE LTI,

BREFEFAGROHBE Y7 v 7+ vEIEERHETS
ol ko CTRREFREEOHBERINEBR (4K) ©
8.3% (2WVH) wdl, 1, 2, 3ERTRThZh
23.7%, 15.1%, 11.2%& EF LI (Fig. 3, Table
6)

I ~4RIDoOWT, 7¥5v 7 b vHHEREXEES
x4 S OHBARE OBREYH B L HHRMECBREIE
Y Type | (IE#) & Type 8 DHBEZEAIMEL, Type
4 & Type 7 OHBEN EHL % EHANRD LR

EEH LU Type 9 OHBESELEL, »o, 7
5 vy b v PHERCBERL BIE—EEY R Lic (Fig.
4)o

W, BET AT 37 HE L5 KCIIEREED
HHERI6 4% ERBER 7T v 7 + vHHRBERC L
BLTEL, LardBRtBEOE Type 8 & Type9
BAbin s & AR, BURBEDE Type ¢ 253
fmi7 (Fig. 3, Table 6),

% -3

FROFBHCHEDOIREALBE LRV S 5
v b vEBRETHLHAABESTARTRCEH S
BLENTER, LirL, FROBESLEBRIMETL
ez &R, FRBHANDATECREL TV Ay
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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 — 1 —
Harpactid e — 1
Unidentified Crustacea 3 e 1
Gastropoda larva 1 e —_
Sub total ‘ 15 11 9
Rotifer 2 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 3.4 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 1.4 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

HEE LT EERLHMLT, SERE LSS Oithona %X L T575 v 7 b vikE L CTBYLUEDE
VI VIR E - CIFERER TR ot b E s FHEEHREREEIC LK Lind -, TOBEBED
bhb, IDELTRTATITEHHA LI ENBT RS,

75 v b vHIERER e ET A EEEEOHERY 0%, FRCY S v+ vERRBHCEEISETLH
BECH1RD 237 et iy, Sexar (1985) #° (LEGAHRAOC—RERDL 7 A7 3 7OREYHHR TR
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Type of pigmentation

Fig. 3. Mean frequency of each type of pigmentation by each experimental unit.

Excepting the juveniles fed on pre-fed Artemia,

mean values of two tanks were described.
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3
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Ar 50 75 90

Dietary ratio
Relationships between the dietary ratio
of Artemia and wild zooplankton and
mean frequency of some principal
types of pigmentation. Symbols indi-
cate as follows, O: type 1, @: type 4,
A type 7, A: type 8, and []: type 9.
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