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Age and Growth of Jack Mackerel, Trachurus japonicus, Spawning
in the Coastal Waters along Niigata

Hiroshi NISHIDA and Seizo HASEGAWA

Abstract

Growth of jack mackerel, Trachurus japonicus, in the coastal waters along Niigata
in the Japan Sea, was determined from the relationship between their age and fork length,
using the otoliths of the specimens collected in the spawning seasons of 1991, 1992 and
1993. No significant difference was found between male and female for the radius of
otolith annuli. The growth rate was less than those of the other groups reported from the
northern and central East China Sea. Possible explanation for the difference in their
growth patterns was proposed.
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Fig. 1. Map showing the sampling location, the
coastal waters along Niigata.



Table 1. Samples in this study. Sampling date, sample size and fork
length (range, average, standard deviation).

FEIR RSB T 5 ~ 7 P EEIRRE O & LR

Sampling Sample Fork length
date size Range Average Standard
(mm) (mm) deviation
03-07-91 50 102-155 127.4 13.31
28-06-91 17 244-305 285.4 14.10
23-06-92 86 186-312 218.3 22.21
17-07-92 26 226-293 249.6 18.61
26-07-92 100 128-163 147.1 7.50
08-06-93 34 238-326 277.6 22.92
14-06-93 77 186-226 204.6 9.03
05-07-93 38 213-274 242.6 15.37
05-07-93 35 195-243 229.1 10.36
29-07-93 87 177-216 199.4 7.91
29-07-93 105 118-145 130.0 6.24
655 102-326
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Fig. 2. A jack mackerel otolith (sagittae) (O :
nucleus, K : kernel area, 1 : 1-year annlus,
2:2-year annulus, R : posterior end).

Fig. 3. Transverse view of sagittae otolith
(K : kernel area, O : annulus).
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Table 2. Average, standard deviation and range of each annulus radius. No significant
difference between male and female for the average was found.

Number 7 %
of Average Standard Range Average Standard Range
annulus deviation deviation
1 2.76 0.25 2.4-3.4 2.85 0.28 2.2-3.6
2 3.74 0.25 3.3-4.2 3.68 0.28 3.1-4.0
3 4.32 0.20 3.8-4.5 4.25 0.23 3.9-4.5
4 4.62 * * 4.62 *x ** (inm )

* only 3 otoliths with 4 annuli were found: 4.61, 4.62, 4.62
** only 2 otoliths with 4 annuli were found : 4.61, 4.63

Table 3. Mean radius of each otolith annulus.

Year Number of annulus
group 1 2 3 4
1 2.84
2 2.84 3.72
3 2.85 3.74 4.30
4 2.82 3.72 4.22 4.61(mm)

Average 2.84 3.73 4.26 4.61(mm)
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Fig. 4. Relationship between otolith radius (R) and fork length (FL) of jack

mackerel. O: male, [J: female. Regression is presented: FL=52.83¢"%%,

(r=0.955).
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Table 4. Comparison of fork length of jack mackerel at the time of annulus formation
as determined by the different authors.

Author NAKASHIMA SAKAMOTO Present
(1982) et al. (1986) study
Field Northern Central Southern | Wakayama Niigata
Kyushu E.C.S* E.C.S*
1 166 170 154 184 148
Number 2 231 233 198 252 206
of 3 277 279 223 296 249
annulus 4 308 312 249 325 282
5 332 337 349 (mm)

*E.C.S: East China Sea
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Fig. 5. Comparison of growth curves as determined by different authors. @ : Niigata
(present study), []: central East China Sea (NAKASHIMA 1982), M : northern
Kyusyu (NAKASHIMA 1982), A : southern East China Sea (NAKASHIMA 1982),
O : Wakayama (SAKAMOTO et al. 1986).
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