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Comparison of body proportions and meristic characters between hatchery-reared
and wild Japanese flounder juveniles.

Keizo YOSHIMURA™and Masami KAWASHITA™

This article reports the morphological characteristics in hatchery-reared Japanese flounder, Paralichthys olivaceus,
based on analysis of the seedlings produced by Haboro station of Hokkaido aquaculture promotion corporation in
1996, comparing with the wild juveniles collected from northern coast of Hokkaido during 1995 to 1996.

The hatchery-reared flounders had relatively deeper body and larger head than wild juveniles in equal standard
length; resulting rather rhombic or round body shape in lateral aspect, against the stream-lined shape of the wild
juveniles. The vertebrae of reared flounder shifted the mode to 37 in total counts versus 38 in wild, and were often
deformed with fused vertebra. Though such anomaly and numerical reduction did increase the degree of body
depth/length ratio particularly in the cases of heavy deformation, the relative shortening of body occurred
independently of the anomaly or reduction. It was suggested that an allometric deviation was induced by rearing
conditions in which the warmer water temperature and food nutrition play the important roles.

The numbers of dorsal and anal fin ray of the reared flounder were not significantly different from the wild
juveniles and were correlated to vertebral numbers. It was considered that the number of fin rays are subordinative
to the vertebral number, consequently the decrease of vertebral number offset the increase of fin rays which is often
observed in the rearing with warmed water.
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Table 1 Data on the seed production(above) and sampled specimens(below) of the hatchery-reared flounder.

Larval rearing

Intermediate rearing

Date of hatchery  Period(days) temperature("c) . Complﬂed Period temperature(°C)
(mean) size(T.L." mm)
May 24/29%, 1996 52/49 15.9~18.6(17.9) 23.0/20.4 Jul. 15~ 16.1~21.0

Sampling date _ No. of specimen

T.L. range(mm)

Mean T.L.(mm)

Sep. 17 25

59-104

86.2

Sep. 25 100

102-138

120.0

notes “double schedule of the seed production scheme
**controlled to 18°C
**total length

Table 2 Sampling data of wild juveniles of Japanese flounder at northern coast of Hokkaido.

Date Location Depth(m) No. of specimen T.L. range(mm)  Mean T.L.
Sep. 6, 1995 Tomamae 5-15 20 11.3-85 50.0
Sep. 7, 1995 Obira 5-15 8 9.8-96 472
Sep. 8, 1995 Mashike 10 3 66-114 86.7
Sep. 27, 1995 Funadomari 15 2 48-118 83.0
Oct. 23, 1995 Bakkai 10-15 3 117-139 126
Oct. 23, 1995 Toyotomi 5-10 4 101-133 110
Aug. 20, 1996 Sarufutsu 5 7 15.0-23.5 20.1
Aug. 22—-Sep. 12, 1996 Bakkai 4-10 9 13.2-86 37.7
Sep. 12-19, 1996 Haboro 3-6 6 48-107 66.8
total 62 9.8-139 56.5
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Fig.1 Sampling locations of wild juveniles of Japanese
flounder. All specimens were collected with sleigh
net. Numbers indicate as follows : 1, Funadomari ; 2,
Bakkai; 3, Sarufutsu; 4, Toyotomi; 5 Haboro; 6,
Tomamae ; 7, Obira ; 8, Mashike.
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- SL

Fig.2 Schematic illustration for measurements of Japanese flounder, Abbreviations mean as
follows: SL, standard length, distance from tip of snout to posteriormost end of
hypural ptates; BD, body depth, maximum body depth of individual; SKL, skull
length, distance from tip of prevomer to end of basioccipital; VCL , vertebral column
length, distance from anteriormost part of first vertebra to end of hypural ptates.
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Fig.3 Frequency distribution of deformed site on the vertebral column of hatchery-reared
Japanese flounder(N=67). Bars represent the number of deformed vertebra fusing
with neighboring ones; e.g, the second vertebra of 42 individuals fused with the first,
6 with the third.
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Fig.4 Frequency distribution of the total vertebral number
including urostyle of hetchery-reared(closed
bars;N=125) and wild (open bars; N=62) flounder.
The numbers of fused vertebra were represented by
counting the neural spines.
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Table 4 Data on the numbers of dorsal and anal fin ray
of hatchery-reared and wild flounder.

N Range Mode Mean SD

Dorsal fin Reared 108  66-83 74 7469 338
Wild 61 68-80 72 7343 239

Anal fin  Reared 108  49-62 55 5529 277
Wild 60 51-62 58 56.35 2.15

o000, a=0005

0000000000

000000000000000000000000
0000000000000000000000
OTable 5000000000000000000000
0000000000000000000000000
0000000000000000000000t=00582,
a =0M050 (Figle)D 0000 0000000000000

0000000000000000000000000

0000000000000000000000000

0000000000000000000t=1085, a 00050
(Figlm)O

Table 5 Variations on mean proportion of body depth in
standard length(BD/SL) of reared flounder with
vertebral numbers and deformations.

No. of fused Vertebral number

vertebra 35 36 37 38 39
0 N= 0 3 30 24 1
BD/SL 0421 0417 0411 0410
95 N= 1 1 23 25 3
BD/SL 0.457 0.442 0422 0412 0415
6¢ N= 0 3 5 6 0

BD/SL 0456 0.437 0.438

90 - - 1ADorsalfinraysf - =---=-=--=«==-»-==--~--

_ |AAnal fin rays

No. of fin rays
>

Vertebral number

Fig.5 Relationships between the numbers of vertebra and
dorsal/anal fin rays of hatchery-reared flounder
(N=108).

BD/SL
A
’

10 15 20 25

No. of deformed vertebra

Fig.6 Relationships between the numbers of deformed
vertebra and the proportion of body depth in
SL(BD/SL) of hatchery-reared flounder(N=125).
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Fig.7 Relationships between vertebral number and the
proportion of body depth in SL(BD/SL) of
hatchery-reared flounder (N=58). Individuals with
vertebral deformation were omitted.
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Fig.8 Relationships between the standerd length and body Fig.10
depth comparing hatchery-reared (closed circles; N=58)
and wild (open circles; N=61)flounder. Individuals with
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Fig.9 Relationships between standerd length (SL) and the
proportion of body depth in SL(BD/SL) comparing
hatchery-reared (closed circles; N=58) and wild
(open circles; N=61) flounder. Individuals with
vertebral defermation were omitted.

cooooooooooboocooboboooboooo
gbobooobooooooooooooooooooon
gobooooooooo

gobooooooooo

cooooooooooboocooboboooboooo
O00000Frg 100000000000000000
gboboooboooooooooooooooooonon
gboboooboooooooooooooooooonon
gbobooobooooooooooocooooooonon
O000we 110000000 COOCCOODOCOODOOO
U0bO0O0000000000ANCOVA; F=118, t=1.68,
a=005My0donooOoOoooOooboooooooon
OO0O0OO(ANCOVA; =218, a =00500 00000000
goboooboooobooooooocOooooooono
gooooo

g
cooooooooooboocoobooboooboooo
goboooboooooooooboooos=goooon

gobogoedoooooobooooooooon

035 [ e e meaeeeeeeieeeeeeeiteeeeeeteeeeenneenneeen
> .
O
6' 030 | 900’ ~5. """"""""""""""""""
S 7Y
4 (0]
X O,
D025 oo 80008
0.20 L 1 1 1 1 i)
0 20 40 60 80 100 120

Standard length(mm)

Relationships between the standerd length (SL) and
the proportion of skull length in vertebral column
length (SKL/VCL) of hatchery-reared (closed circles;
N=49) and wild (open circles; N=39) flounder.
Individuals with vertebral defermation were omitted.
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Fig.11 Relationships between the vertebral column
length and skull length in logarithm comparing
hatchery-reared (closed circles; N=49) and wild
(open circles; N=39) flounder. Individuals with
vertebral deformation were omitted.
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Fig.12 Relationships between the numbers of dorsal and

anal fin rays comparing indeviduals of reared
flounder with vertebrae less than 37 (closed
circles ; N=55) and more than 38 (open circles; N=48).
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Fig.13 Relationships between skull length and body depth
comparing hatchery-reared (closed circles; N=49)
and wild (open circles;N=39) flounder. Individuals
with vertebral doformation were omitted.
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