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Age and Growth of North Taiwan Tongue Sole

Cynoglossus arel ( Schneider)
Mei —Chen Lin

Age and growth of Tongue Sole Cynoglossus arel { Schneider) which was collected
from November 1981 to December 1982 at the north of Taiwan were studied by
means of readlng ‘the rings of the otolith.

1. The relationship between radius of otolith and standard length is L=9.1127R+

2.5483, where R is radius of otolith (mm) and

, ' L is standard length (cm)

2. The relationship between body weight and standard length is

W=5.3376 X 107" L *°*® ,where Wis body weight (g) and

L is standard length (cm)
3. The Von Bertalanffy growth equation jg .
Lt = 47.577 { ]_e—o.zoxs(z+1.1es)};

where Lt is standard length in cm at age t and
t is time in years.
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Fig. 1 External feature of Cynoglossus arel.
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Fig. 2 Measurement of otolith.
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Fig.1A Fishing site of tongue sole.
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Table 1 Mean standard length and their ranges of sample

b
oy

B & B EETH(m) BEEH(m)

R &% B #

0.7 5 35 - 25.527 21.1 — 29.2
22 39 27.962 22.8 — 34.5
32 22 29.177 23.9 — 33.8
4 18 24 27.204 18.4 — 33.4
5 2. 10 28.249 25.2 — 31.4
6 3. 31 27.129 19.7 — 32.6
19 27 27.133 23.8 — 31.4
8 12 45 27.198 19.8 — 33.7
9 IL 43 26.349 21.4 — 37.9
10. 20. 51 26.661 18.7 — 38.2
11 18 37 26.948 21.2 — 36.8
1218 50 27.202 20.9 — 36.0
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Fig. 3 Standard length frequency distribution of tongue sole.

EREEER

BRABEZNG:
LSRR AN BEREEGHG SR AESRBLEEZ S 2R (%2
) R AGEE BHBE(9)—8BR(SL) (EERE) ZHGAXNT : (E4)
W=75.3376 X 10 2 L 3%828 i i (1)
7 =0.9369 ’
FHRIP KBS IR HER] -
H& R EAHSEER IR ( rate of marginal increment ) Z#piFEH (@S ) » #ERE



FRERORISH » BR 9 — 11 AMAESHEINKILE » T 12 A% » BBENERE SR -
PR BT TR IZE 9 — 11 3 2RI » BG4 Ut B— KR G ©

28.’){
3.01823
e W= 0.0053375636 |
240t I = 0.936945334
E 22
(=]
=~ 2001
=
D2 8o
Q@
z
. 160}
> j40f
©
O
O g
100+
80r
60}
4G

l6 15 20 22 24 26 28 30 32 34 %
4 BEERBERBREFHE

Fig.4 Regression line of standard length and weight of tongue sole.
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Table 2 Analysis of covariance of body length and weight of fongue sole

# KW BmE X XY SY: HBE d’y-x s’y+x

9 231 5.610 16.775  58.987 230 8.83 0.038

) 194 3.777 11.398  38.403 193 4.01 0.021
2 A 423 12.84 0.03
.l =4 " 1 0.0017076 0.0017076
Pooled 425 9.387 28.174  97.40 424 12.84 0.03
BLETY 1 0.0352454 0.0352454
2 426 10.160 30.666 105.44 425 12.88 0.030

TEST ON SLOPES F=10.05638 NS
TEST ON ELEN F=1.163693 NS
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Fig.5 Marginal increment of tongue sole’s otolith by month.
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Table 3 Regression table of standard length and otolith radius

Source of Variation df Sum of SQ. Meam SQ.
regression 1 1063.28072 1063.28072
residual 78 241.15128 3.09168
Total 79 1304.432 ‘

F = 343.91647 **

** Significant at 1 % level.
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Table 4 Standard length and otolith radius

Source of Variation df Sum of SQ. - Meam SQ.
regression 1 © 364.98845 364. 98845
residual : 58 159.25339 2.74575 -

Total 59 524.24183

F = 132.9286**

** Significant at 1% level.
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Table 5 Analysis of covariance of standard length and otolith length of tongue sole.

2

A 55| df >X* 3XY >Y? df d’yx - s?yx
3 59 526.327  46.082 5.749 58  1.71 - 0.03
@ 79 1304.432- 113.644 12.121 78 2.22 0.028
# A ' 136 3.93 0.029
L~ 1 6.99X10° 6.99x10 °
Pooled 138 1830.759 159.726 17.87 137 3.93 . 0.028
BIEEE 1 0.012 0.012
> m 139 '1967.765 170.349  18.69 138 0.95 0.028
TEST ON SLOPES F=0.0024 df=1,136 NS
TEST ON ELEN F=0.4182 df=1,137 NS
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Fig.6 ‘Relationsh'ip between standard length and otolith radius
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Fig. 7 Age frequency distribution of tongue sole by month.
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Table 6 Mean radius of tongue sole by different age and their standard length
when rings are formed

Ring group No. of fish 7, 7, 7s 7.

I 3 1.533%0.051

I 205 1.59140.159 2.298+0.144

I 156 1.559+0.122 2.219+0.136 2.612+0.165

V 49 1.66 +0.201 2.24240.237 2.572+0.231 3.11=+0.159
Total 414
Average 1.586+ 0.055 2.253+0.041 2.592:+0.028 3.11:+0.159

s ' 17.001 23.079 26.169 30.889
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Fig.8 Walford’s graphic.
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