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Growth and Maturity of Stone flounder
Kareius bicoloratus in |se Bay, Central Japan

Koichiro MoORI, Seishi KIMURA®,
Takashi ToJiMA and Keiichi TASHIRO

Faculty of Fisheries, Mie University

The stone flounder, Kareius bicoloratus, inhabits the sand or sandy mud
bottom along the coast of Japan Island, and is fished by means of handy-
trow!l and gill-net. We have the report by SUZUKI (1966) concerning the growth
analysis in Ise Bay. However, it has not yet offered satisfactory information
on the growth and maturity of this species.

The authors, therefore, have done résearch on the growth and maturity
of the stone flounder in the waters of Ise Bay. The materials used in this
study consist of 847 specimens from 37 to 428mm in body length, which were
mostly caught in the western area of the bay, during the period from March
1985 to January 1986.

The results obtained are summarized as follows :

1) The relationships of the standard length (SL in mm) to the total length
(TL in mm), and to the body weight (W in g) were shown by the following
equations:

TL =1,199 SL+3.118
log W=2.865 log SL—4.356

2 ) The minimum values of the marginal increment of otolith on the
blind side were obtained during the period from December to June, while
the maximum value was in November. From this, it may be inferred
that the ring of otolith is formed once a year from winter to early summer
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and its formation is frequent in March and April.

3 ) The relationship between the otolith radius (R in mm) and the stand-

ard length was shown by the following equation :
log SL =1.194 log R-1.769

4 ) The results obtained from the WALFORD's growth transformation
method indicated that the plots of .. against /. fall on a straight line,
given by the following equation:

1os1=0.7232 [.+124.4

5) Since the time difference between spawning and ring formation on the
otolith was about 0.67 year, the BERTALANFFY's growth equations for full
age (t) in the standard length (L) and the body weight (Wt) were given as
follows :

Lt=448.6 (1 —exp (—0.3241 (¢-+0.1368)))
Wi =1755.3 (1 —exp (—0.3241 (¢40.1368)))%*

6) The monthly changes of the gonadsomatic index (GSI= GW,/Wx100 :
GW, gonad weight in g) show that the spawning season is during the period
from December to January and its peak appears in December.

7 ) From the changes of the gonadsomatic index, the matured age of
stone flounder is 2-age in female and 1-age in male. Moreover, it may be
indicated that the biological minimum size is about 200mm for females and
120mm for males based on the relationships between the standard length and
the gonad weight in December,
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Fig. 1. A map showing collecting localities,

Fig. 2. Outer surface of otolith on blind side of stone flounder. F,focus ; R, otolith
radius ; T~ Ty, the first to the third ring radii {outer margins of opaque zones).
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Table 1. Collecting data of the specimens used in this study
Date Locality No. .Of Range o.f standard
specimens length in mm

Mar., 9, 1985 Wakamatsu 51 108-185
Apr. 16 Wakamatsu 4 121-157
Apr. 26 Matsuzaka 38 133-190
May 17 Ise 6 148-203
May 18 Matsuzaka 50 40-71
May 19 Matsuzaka 1 191
June 16 Matsuzaka 28 146-194
June 22 Kuwana 53 37-96
July 8 Ise 4 160-177
July 17 Wakamatsu 144 46-179
July 21 Matsuzaka 23 74-183
July 28 Ise 3 165-212
July 31 Ise 15 161-193
Aug. 18 Matsuzaka 12 83-199
Aug., 22 Matsuzaka 17 77-125
Sep. 2 Ise 15 165-199
Sep. 12 Ise 1 168
Sep. 15 Matsuzaka 26 67-176
Sep. 22 Wakamatsu 48 82-145
Qct. 5 Ise 28 121-272
Oct. 13 Matsuzaka 5 77-131
Oct. 19 Ise 6 212-293
Oct. 21 Ise 11 139-199
Nov. 12 Ise 14 149-328
Nov. 17 Matsuzaka 34 93-144
Nov. 6 Ise 56 107-266
Nov. 29 Ise 11 229-428
Dec. 12 Tsu 12 132-275
Dec. 17 Ise 26 95-349
Dec. 18 Matsuzaka 29 81-139
Dec. 21 Ise 16 219-327
Jan. 12, 1986 Ise 9 114-207
Jan. 16 Ise 20 110-270
Jan. 16 Matsuzaka 11 71-207
Jan, 18 Ise 4 235-269
Jan. 19 Ise 10 245-396
Jan, 21 Ise 4 231-242
Jan. 27 Ise 2 303-330
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HEXIRRER  EHERE SL (m) &4&E TL (m) BLUBEW (g) LOMRREAFRRRT
gbahs (Figs. 3, 4)
TL=1.199 SL+3.118 (r=0.999), s (1)
logW=2.865 log SL—4.356 (r=0.995), s (2)
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Fig. 5. Monthly change in the frequency distributions of marginal increment of otolith
((R~r:)/(r:—r)) for 2-ring group.
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HEZR-HERRBERLHREAR FARIBEEAE & OBRERTEDENS (Fig. 6),
log SL=1.194 log R+1.769. (1 =0.081) o 4
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Fig. 6. Relationship between otolith Fig. 7. WALFORD’s growth transformation
radius and standard length. of calculated standard length.
Table 2. Mean ring radii for each ring group
Ring No of Ring radius in mn
group indiv. ry s Iy ry rs
1 460 1.26
2 243 1.10 2.24
3 42 1.17 2.55 3.562
4 2 1.20 2.65 3.85 4.65
5 4 1.17 2.34 3.40 3.99 4,39

Mean 121 2.29 3.52 4.21 4.39
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Door= 07232 [ +1244 (T =0065) s (5)
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Fig. 8. Length growth curve of stone flounder.

Table 3. Estimated and actual standard length and body weight in the spawning

season
A Standard length in mm Body weight in g
e

g Estimated Actual Estimated Actual
1 139 127.8 61 49.1
2 225 223.3 242 253.9
3 287 279.5 485 485.4
4 332 330.0 736 932.1
5 365 356.0 066 935.3
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Fig. 10. Relationships between standard length and gonad weight in December.
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