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Distribution and Maturation of the Spawning
Sardine, Sardinops melanostictus in the Waters
off Southern Kyushu of Japan

Ichiro AOKI* and Tsukasa MURAYAMA*

Abstract

Distribution, abundance and maturity state of the spawning sardine was investigated in the
waters off southern Kyushu, which is one of the main spawning grounds of Japanese sardine
Sardinops melanostictus, in March 1990.

Acoustic surveys showed that spawning sardines off southern Kyushu were segregated by
the Kuroshio front with shoals occurring in coastal waters of 18-19°C level in surface tempera-
ture and those occurring in Kuroshio waters of 20-21°C level in surface temperature.

Sardine were sampled from the coastal and Kuroshio regions. Gonadosomatic index (GSI)
and hepatosomatic index (HSI) were measured, and developmental stage of gonad was histolo-
gically examined. While values of GSI were not different between fish. from the two regions
both for males and females, values of HSI of females from the Kuroshio region were higher
than those from the coastal region. In addition, histological examinations showed that empty
follicles were found in ovaries of females from the Kuroshio region, and that, on the other
hand, no empty follicle were found and instead many atretic oocytes existed commonly in
ovaries of females from the coastal region.

We may conclude as follows. The shoals of sardine during the spawning season were
distributed separately in the coastal and Kuroshio waters according to their maturity conditions.
Females in the Kuroshio region had higher spawning activity, but those in the coastal region

tended to stop or end spawning.
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Table 1. Sampling stations of spawning sardine, off southern Kyushu, March 1990.
Station Date - Time T Location - Water depth “Surface temp. Mean current
e - (m; - (°C) at 10 m~depth
- . sp. dir.
I March 5 18:30-23:00 31°08.4’ 31°04.8'N 112-119 18.3-19.1 0.2kt 259°
Coastal 131°13.4/ 131°15.4'E
region )
K March 9  01:00-03:30 31°21.07 -31°25.8'N 730-853 20.7-20.8 2.4kt 30°
Kuroshio 131°46.4" 131°50.6’E
region
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Fig. 1. Surface temperature and Kuroshio stream-
axis (broken line) in the survey area off southern
Kyushu. The surface temperature is based on
the measurement along tracklines (thin lines)
during March 3-9, 1990. The Kuroshio axis is
given by the isotherm of 16.5°C at a depth of
200m based on the Marine Report (March 1-14,
No. 6, 1990) published by Hydrographic Depart-
ment of the Maritime Safety of Japan. K and
I are the sampling stations of sardine, and
arrows indicate the initial and terminal positions
of sampling.
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Fig. 2. Echograms of sardine shoals at 50 kHz. Vertical curves in the echograms

indicate vertical profiles of volume scattering strength (SV) at 0.2 nautical mile
intervals.

(1) at a posion near St. I, ship speed 11kt; daytime, 16:40-16:56 hr, March 3, 1990.

(2) drifting at St. I for sampling sardine; nighttime, 18:28-18:44'hr,"March 5, 1990.

. (8) drifting at St. K for sampling sardine; nighttime, 00:55-01:11 hr, March 9, 1990.
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Fig. 3. Tracklines and distribution of -echo
abundance in the waters off southern, Kyushu,
March 3-9, 1990. Vertical bars show mean
volume scattering strength (SV) for the depth
range of 10-50m and distance interval of 10
nautical miles. Sardine shoals occurred in the
blocks where SVs are given by hatched bars.
Abundance of sardine within the rectangle was
estimated to be 186,000 ton. The distribution
area of the rectangle was divided by 20°C iso-
therm, and fish densities of the two regions,
coastal and Kuroshio region, were compared
each other. The fish density in the coastal
region was estimated to be 2.5 times that in
the Kuroshio région. A,B,C and D denote
the points at which the shlp course was altered
they are used later .
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Fig. 4. Distribution of volume scattering strength (SV) at 50 kHz along a transect A-B
crossing the Kuroshio stream-axis; 16:39-22:17 hr, March 3, 1990. Vertical and
horizontal axes indicate depth from the sea surface and distance from the point A
(Fig. 3), respectively. Values of SV are shown in color scales of 10 steps in dB.
Vertical section of temperature was obtained by CTD observations.

Fig. 7. Photomicrographs of ovaries of the sardine.
a. ovary of the sardine taken at St. K. Empty follicles (EF) were observed.
b. ovary of the sardine taken at St. I. Many atretic oocytes (AQ) were present.
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Comparison of body length (BL), gonadosomatic index (GSI), hepatosomatic index (FISI)

and condition factor (CF) of the sardine from the different regions, Sts. I and K, off
southern Kyushu: N, sample size; column, mean; bar, SD.
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-+ Table 2. Percentages of females which contained empty follicles and those which
. -contained many atretic oocytes, and GSIs at the two sampling stations.

Station Empty follicles Atretic oocytes GSI
‘ (%) (%) Range Mean
I 0 46 1.6-8.4 43
(Coastal region, N=24) ’
K 100 0 2.3-7.4 4.2

(Kuroshio region, N=6)
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