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The Determination of the Age and Growth
of Sillago sihama FORSKAL

SHIN-ICHI MIO

Abstract

The age and growth of Sillago sthama were studied with the aid of marks on sections of the
otolith to obtain fundamental knowledge of the biology of the species, using specimens which
were collected from off Fukuoka, Kyushu, during the period from 1956 to 1961.

1) The scale picture was of the cutting-over type in both lateral sectors and of the
concrescent type in the anterior sector. The marks on the scales were definable as those
comprised zones of wide bands in the anterior sector and concurrently with them cutting of
ridges in the lateral ones. The marks on the section of the otolith were defined as the
boundaries from the outer margin of the opaque zone to the transparent one (Fig. 1).

2) In measuring the mark-size on the scale and the otolith, some errors could not be
avoided. The error from the curvature of the measuring axis for mark-size was the largest.
The coefficient of variation and skewness in each mark groups to determine the measuring
axis were critically examined by each approximate measuring method ; short axis and curve,
chord and project on the long axis (Fig 2). The innermost mark was observed to be not
significantly different in any axis and measuring method, but in the other larger mark groups
the values varied, especialy in chord and project methods (Table 1, 2). The error from the
curvature of the measuring axis showed the smallest value in the short axis. The short axis
in the otolith and the axis from centre to antero-lateral lobe in the scale were used as the
measuring axis.

3) The relationship between scale-size or otolith-size (R) and each mark-size (ra ) in the
same individual were similar being expressed by two linear regressons (Fig. 4, 5). The
otolith method was used for age determination, since the formation rate of the marks on the
otolith was higher than on the scale.

4) The relationship between otolith-size (R) and fork-length (L) was found to be linear
and could be expressed by the regression equation (Fig. 7). All otolith-size and mark-size
should be standardized by multiplying with the factor, ﬁ/R.

5) The relationship between otolith-size (R) and mark-size (ra ) in the each month data
was found to be intermittent with several short linear regrssions by the intermittent parts
along the ordinates divided into each age group (Fig. 8, 15). The size of the age marks was
obtained from the relationship between fork-length and mark-size which were derived from
each age group and month data (Fig. 9). The intermediate fork-length was computed from
the size of the age marks and the relationship of fork-length to otolith-size.
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6) The character of the age mark and intemediate fork-length were examined by various
tests.

WALFORD plot was found to be a linear regression with excelleat result (Fig. 10). Therefore,
these marks were formed at the same time interval.

The value of the marginal growth index (R-ra /ra-Ta-1) changed seasonaly, attaining the
minmum value in May (Fig. 11).

The mark was formed by 20 percent in May, by 50 percent in June and by 30 percent in
July in every year.

The spawning season of this species was from June to August, the peak of the season being
in July (Fig. 12).

The relationship between body weight and cubic fork-length in this species conformed to
the linear regeson (Fig. 13).

0, with the first mark just formed was not attained in June in the 0-age group but in the
month of 1-age. The growth in this species was described by PUTTER BERTALANFFY'S
and BUCH ANDRESEN FISCHER’'S equations.

7) The deficiency of the growth equations was supplied by the following informations.
The equations could be applied from the 1-age to the 9-age groups. The seasonal growth
rate was described ; the rapid growth season from March to August and the slow season
from September to February (Fig. 14). The variation of this growth equaton was found to be
+ 13 mm in the standard deviation (Fig. 18).
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Fig. 1 Transverse section of a otolith and its diagram
showing growth axis. a:long axis, b:short axis
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Fig. 3 Frequency distribution of mark-size by measuring axis
and method. a:curve, b: chord, c: project, d : short axis
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Table 1 Variation coffiecient of mark-sizes in each
measuring method and mark group.
C. v. — standard deviation for n-th mark
I'n-1 —Tn+1

mark group

measuring method

I I I )\
chord 0.191 0.220 0.442 0.855
long axis (curve 0.180 0.205 0.567 1.165
project 0.169 0.263 0.539 1.624
short axis 0.158 0.249 0.422 0.670
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Table 2 Skewness of mark-sizes in each measuring method

. mark gloup
measuring method e -

I I i1} I\
curve —0.332 0.430 0.832 0.351
long axis (chord —0.853 —0.063 0.530 0.303
project —0.885 0.117 0.303 —0.047

short axis 0.116 0.000 0.017 0.015
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Table 3  Mark-fomation rate on scale in each body portion

body portion

mark group

A B C D E F
I 0.250 0.000 0.286 0.200 0.333 0.800
I 0.500 0.333 0.571 - 1.000 1.000 0.000
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Fig. 5 Relationship between otolith-
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Table 4 Intermediate fork length and mark size represented
from the data in monthly age group. (mm)
R T T I3 Ty
1.00 0.76
Jan. 118 0.70 1.03
1.18 0.68 1.02
Feb. 1.36 0.62 0.97 1.28
0.90 0.68
Mar. 1.08 0.63 0.94
1.00 . 0.69
Apr. 1.25 0.65 1.03
0.67 0.59
May. 1.00 0.68 0.98
1.48 0.69 1.03 1.32
0.79 0.72
112 0.77 1.07
Jun. 1.40 0.64 1.02 1.34
1.54 0.65 1.06 1.33 1.48
0.74 0.66
Jul. 1.10 0.62 1.02
0.90 0.70
Aug. 1.32 0.75 1.17
1.43 0.69 1.07 1.33
0.92 0.64
Sep. 1.5 0.57 1.09
1.00 0.67
Oct. 1.24 0.64 1.07
Nov. 1.03 0.71
mean - 0.68 1.06 133 1.48
! - 128 184 224 246
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Fig. 9 Relationship between fork-length

and mark-size represented by
month and age group.
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