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Studies on the Population Biology of the Flatfish, Limanda
herzensteini JORDAN et SNYDER in Niigata Region

I Age and Growth

Katsuuiko WADA 1

Abstract

The flatfish, Limanda herzensteini JORDAN et SNYDER, is one of the important fish caught by
trawlers throughout the coastal region of the northern part of the Japan Sea. This paper deals with
the age and growth of this species collected from off Niigata Prefecture. The specimens used in this
study consist of 1, 287 individuals as shown in Table 1. The age of the present fish was determined
from an examination of the ocular (right) side otolith. The otolith was moistened with xylol and ob—
served by means of the binocularw ith reflected light. The marks on the otolith were defined as the
distance from the focus to the outer margin of the opaque zone and measured on the axis of the otolith
extending toward the anterior part of the body with a micrometer (Fig. 1).

The results are as follows:

1. There was a Jinear relationship between the radius of the otolith (R) and the corresponding
mark size (r,) by each mark number group and sex (Fig. 2).

2. The standard mark sizz representing this species was obtaind as the mean mark size of each
mark number group (Table 2).

3. WaLrorbp plot of the standard mark size revealed a linear regression (Fig. 3). Change from
the transparent edge of the otolith to the opaque one takes place during the period from February to
March. Therefore, the mark formed at this time approximately corresponds to the spawning season of
this species.

4. The relationship between the standard body length (L in mm) and the mark size (R in mm)
is shown by the equation (1) (Fig. 5).

5. The standard body lenght at the time of mark formation (L,) was calculated by substituting
7n in Table 2 for R in equation (1) (Table 3). Lz2e phenomenon exists in both s2x, remarkably in the
male. The WALFORD plot indicated that the points, betwean L, and L.y, {all on a straight line given
by the equations (2) and (3).
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6. Applying the Von BERTALANFFY’s equation for length increase, the standard body lenght (L)
and age (¢) relationship are given as equations (4) and (5).

7. The standard body length at the respective age calculated by (4) and (5) equations was shorter
than the actual standard length at the corresponding age obtained from the data of the samples col-
lected at the time of mark formation (Table 4). This phenomenon was probably related to the error
of measuring the mark size.

8. The female of this species grows more rapidly than the male of the same size after the second
year. Male fishes older than 6 years of age were very rarely taken. The specimens in the Niigata
region were found to grow more slowly than those of Sendai Bay studied by Kawasaki and Hata-
~aka (1951) (Fig. 8).
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Table 1 Number of specimens in each sampling
month and range of standard length.

‘ Number of specimens ‘

Month o T Sae ta dar%a{lﬂge ?Ifl (mm)
‘ 1966 1967 1968 total ‘ stan ength imm

Jan. 60 60 | 71-190

Feb. 170 170 87-190

Mar. 130 130 93-222

Apr. 135 135 95-210

May 113 113 100-241

Jun. 76 39 115 65-247

Jul. 49 38 87 35-214

Aug. 43 43 76-160

Sep. 72 20 92 88-203

Oct. 67 30 101 198 96-232

Nov. 100 7 107 81-232

Dec. 30 30 83-177

Total 318 194 775 1.287
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Fig 1 Otoliths of blind (A) and ocular (B) side and the axis
for using measurements (female, SL:132mm, 27. June,
1967)
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Fig. 2 Relationship between otolith size (R) and mark size (r,) in each
mark number group :
(@ : female. O ; male, ® : indistinguishable)
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Table 2 Mean of the mark size of the otolith in each mark number group.
Female
Mark Number Mean of the mark size (mm)
number of -
group specimens 2 72 73 ‘ 74 75 76 77
1 34t 0.99
2 74 0.82 1.76
3 211 0.77 1.64 2. 38
4 212 0.79 1.62 2.25 3.02
5 107 0.74 1.50 2. 06 2.67 3.22
6 33 0.76 1. 49 2.02 2.54 3.11 3.55
7 12 0.76 1. 39 1.96 2.48 2.93 3.40 3.90
A
(V e;a)ge 0.80 1.58 2.18 2. 67 3.08 3.48 3.90
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Male
Mark Number Mean of the mark size (mm)
number of
group specimens 71 s 73 74 75 76
1 30t 0.99
2 54 0.79 1.75
3 136 0.77 1.64 2.33
4 89 0.75 1.55 2.15 2.68
5 24 0.76 1.48 1.99 2.47 2.91
6 6 0.72 1.4 1.76 2.20 2.56 2.9
Ag’e;a)ge 0.80 1.57 2.05 2.45 2.74 2.95

t These contain 28 specimens of indistinguishable sex
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Fig.3 WaLFoRD plot of standard mark size.
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Fig. 4 Percentage of the otoliths with the transparent (Z2), opaque
(YY) and transitional () edges to the total number (N)
examined in each month.
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Fig. 5 Relationship between otolith size (R) and standard length
(L) (O : specimens of indistinguishable sex)



Table 3 Mean calculated standard length in the mark formation period.
Each value was obtained from data in Table 2 and equation (1).

F3K RN OAIRERE DR

Female
Mark Standard length (mm)
number :
group L, L, L, L, Ly ’ L L,
1 44.1
2 35.4 85.1
3 32.8 77.4 115.4
4 33.9 76.4 108.7 145.7
5 31.3 70.3 99.0 130.3 158.5
6 32.3 69.7 96.9 123.6 153. 8 175.4
7 32.3 64.6 93.9 120.5 143.6 167.7 193.3
Average | 4 4 744 102. 6 130.3 151.3 171.8 193. 3
(Ln)
Male
Mark Standard length (mm)
number
group L, L, L, L, L; Ls
1 44.1
2 34.4 83.1
3 32. 8 77.4 112. 8
4 31.8 72.8 103. 6 130. 8
5 32.3 69. 2 95.4 120.0 142. 6
6 30.3 67. 2 83.6 106. 2 124. 6 144. 6
A(V%ra)ge 34.4 73.9 98.5 118.9 133.6 144. 6
mm L T T
300F 1ny i
o Q
o3
200 B
100 B
Ln
0 L L 1
100 200 300 MM

HOB FtEEED Warrorp EEX.
Fig. 6 WoLrorp plot of calculated standard length.
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@ 1 L =296.3 (1—e1etu-00ny (4)
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Z @‘t;fp% t ;}, 7 ihpmnlﬁg{ E%Eﬁ‘ é ZD /a,:‘ 4 f‘Z@i 9 Vk_/é: IEJ’?EKDi, 2~ 3
SR éhf:mﬁi@kzﬂﬂﬂ\ﬁT*i‘éﬂ@:%l ARHZ L T B0, Mk E 4) R HEIE X

% 4% BerTALANFFY OERIC X 2K E (L) & ERIERIRFHD JE
g Mk LT iE (L7
Table 4 Standard length (L) calculated from equations (4) and (5) and
mecan actual standard length (L)) in the mark formation pecriod
at t years of age (mm).

t L. L
1 37.5 -
2 7.7 100. 0
3 110.4 130. 2
Female 4 135.7 148.2
5 158.6 159.7
6 178.2 185.7
o 34.9 -
2 72.2 100. 0
Male 3 110.6 120. 4
4 120. 3 135.7
5 134. 4 142.7
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Fig. 7 Comparison of BERTALANFFY’S growth curve (.- ) with actual
growth curve (—) .
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Fig. 8 Comaparison of size frequency in each age group of the specimens
of the Niigata region with that of Sendai Bay (straight line :
Niigata, dotted line : Sendai).

%) RERALTLOESEE, BEONIZLOTHY, MBEOXIIM ZIhThinL, ¥
P R E DOBIE AL OB T <, TOEEHIKT 5D A LIERS 25, P DD
“Body length” »MEMEKRE TH S ETHIE, BREPLCATUIREBOLEBAERPRINE S



BD. FHEIHTTIE 250m Bl O AIAIIE A S SRRV GO - BT, 1960 5 A K,
1962 ; Frifzkat, 1962, 1963, 1964) , A5 Tix 250 mmll b DATI LD A 70 D FE STV 5
& (GRAEAKWE, 1951) 70 54T, FiRIho < 4 v A GO 4 O TR S B &
E Y AR

V. & #

)y

,T

Fris s HIK O S iofﬁﬁﬁ&kvﬁv4@W%&&Kmowf%&k LA
E LTI G MIHAZ Y, SERNER TORR & L, (5o i Ro BIE K
LEDTHD

1 PWﬂ)&@MMHWMLd A
WCREEEE DS SR R L7

2) mm%&mmﬁwﬁﬁﬁm%ﬁ)ﬁl@%&TZ-SH%%®%M&WEéMk.
3)  HAR &R LS O o BISR TR 72 B 2 757

4)  BREORTEN ORI IR O L2 STE Uiz & 25, Lee BRI 23580 Sz,
5) FERURTED HEUREEIEOREZFIR L, thi WALFORD EMIZ T ry 35
&R IMBITIES

6) waﬁ&M®ﬁ LA LE D DA R R IR & 0T h T e, 20 B O—D
L TW&Em%ﬁfﬂ$®WT&?ﬁW*MVtt@Iﬁem%ﬁmww 2 fLTCWw5b T
EhEz nivi.

7)) 2 DA CiIkEEME S D BESES, 6L R OREIIET I s ch o, Fi, Al
B O ARREC AR 0 b DIERE R,

] U O ZRHE SV R Lo, iR fan bR

5 B X B

Bacenav, T. B. (1955a) . The growth rate of long rough dab Hippoglossoides platessoides (FaB.). J.
Mar. Biol. Ass. U. K., 34(2) : 297-311.
— (1955b) . Ditto—A correction. ibid., 34(3) : 643-647.

M w8 (1968) . k- — 0 v R e A v A DAY LR HKGE, 834 (7)) : 562-569.

HaTtaNnakA, M., K. SekiNo and A. Otsuka (1952). Studies on the populations of flatfishes in Sendai
Bay. II. Age, growth and spawning of Kareius bicoloratus (BAsiLEwskY). Tohoku J. Agri.
Res., 2(2) : 25-32.

—_— and S. Iwasaxki (1953). Ditto III. The biology of Limanda yokohamae(GUNTHER). Ibid. Agri.
Res., 3(2) : 303--309.

TEWIHEE (1953) . N3 VA OESEER KU, WK, (2) 1 37—48.

Kawasaki, T. and M. Hatanaka (1951). Studies on the populations of Sendai Bay 1. Limanda angu-
stirostris KITAHARA. Tohoku J. Agri. Res., 2(1) : 83-104.

AAROHET) « BB (1957 . UKpEERRIRYS. RS HUR, HET. 345. pp.

ITASHE XK ERTZER (1962) . (AT O & HRIEA |- l“hw){fﬁ%i%% FIOFAE . 78pp.

PRI KBRSy (1962) . IR IESIRE L ER IR DG 2ty & (WIAN36 ) 44pp.

(1963) . [l (W4$n37*tr“> . 65.pp.

— (1964) . | $u38’¢‘ ) . 103. pp.

KN BT - RIS (1960) AL B AR IS | I OB A BT S RFFE 1. EATES . HKEHE
e, (8):157- 171.

Prrt, T. K. (1967) . Age and growth of amcrican plaice (Hippoglossoides platessoides) in the Newfo-




undland area of the Northwest Atlantic. J. Fish. Res. Bd. Canada, 24(5) : 1077-1099.

PowLEs, P. M. and V.S KENNEDY (1967) . Age determination of Nova Scotian greysole, GIyptoceph-
alus cynoglossus L., from otolth. Internat. Comm. Northwest Atlantic Fish. Res. Bull., (4) :
91-100.

Suzukl, K. (1966). Growth of Kareius bicoloratus (BasiLEwsky) deduced from otolith. Rep. Fac.
Fish. Pref. Univ. Mie, 5(3) : 455-458.

77777777 — (1967). Age and growth of Limanda Yokohamae (GUNTHER) in Ise Bay. ibid, 6(1) : 17-28.

JAEOKFEIAZEAT (1951). W EERATH (WM264EMD), # 4 IKME .

T (1958). MUAERE HiHSC BT IR ERUIAT. HRPIEER, (@) : 181—188.

FINRE (1970). FibbihEE~# v A OBFAY TR T, RS EIN. DK, (22) : 45
—57.



