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Environmental Features.in the Coastal Waters off the San-in. District,
Especially with Reference to the Spawning Ground of the Japanese
Sardine, Sardinops melanostictus (T. & 8.) in April, 1984.

Hiroshi NAGATA**, Kozo KITANI** and Kazuharu WATANABE**

Abstract

The coastal waters off the San-in district in the southwestern Japan Sea are important
fishing grounds for pelagic fishes such as sardine, squid, tuna, etc., as well as being their
spawning grounds. Marine environmental conditions were investigated and eggs and larvae of
pelagic fishes were collected in April, 1984.

Seven environmental factors, that is, water temperature (WT), salinity (Sal), dissolved
oxygen (DO), dissolved inorganic nitrogen (DIN), dissolved inorganic phosphorus (DIP), dis-
solved organic phosphorus (DOP) and chlorophyll ¢ (Chl-a) were selected to indicate sea
conditions at that time. As a result of Principal Component Analysis (PCA) and information
on a spawning ground of the Japanese sardine, the following results were revealed;

1) Both spawning area and number of eggs of the Japanese sardine in 1984 were less than
those in 1983. During the first half of 1984, water temperature in most of the Japan
Sea was extremely low in comparison with normal years, and may have caused this.

2) Water temperature and salinity of the spawning area were 12.5-13.5°C, 34.4-34.8 respec-
tively.

3) Using PCA, it was found that two principal components (Z1, Z2) could represent 77 %
of the original oceanographic data.

4) The first principal component (Z1) showed a positive correlation with WT and Sal, and
a negative one with DO and Chl-a. This may reflect an influence of the Tsushima
Warm Current. The second principal component (Z2) showed a negative correlation with
DIN and DIP, and it may reflect nutrient supply.

5) The stations where sardine eggs existed are close to each other in a specific area on the
Z1-Z2 plane.

This suggests that the spawning area of the Japanese sardine in this region is in-
fluenced by not only high water temperature and salinity, but also by large amounts of
chlorophyll (phytoplankton standing crop) and poor nutrients.
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Fig. 1. Map of stations off the San-in district
in April 12-22, 1984. Net sampling was carried
out to collect sardine eggs and larvae at every
station. Open circles indicate stations where
oceanographic observations were carried out
with net sampling. ' '
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Fig. 2. Horizontal distribution of sardine eggs.
(No./haul)

in the circle indicate where sardine eggs were
collected with the exception of Stn. 62.

Table 1. Result of Principal Component Analysis for data in April, 1984.
Principal component Z1 z2 Z3
Eigenvalue » 2.99 2.39 0.99
Accumulated proportion (%) 42.8 76.9 91.0
EV FL EV FL EV FL
WT 0.44 0.75 0.38 0.58 0.01 0.01
Sal 0.52 0.89 0.17 0.26 0.14 0.14
DO —0.55 —0.95 0.09 0.13 —0.12 —0.11
DIN -0.02 —-0.04 —0.62 -0.97 0.12 0.12
DIP 0.15 0.27 —0.59 —0.92 0.10 0.10
DOP —0.11 —0.20 0.10 0.15 0.97 0.96
Chl-a —0.45 —0.78 0.26 0.41 0.09 0.09
EV: Eigenvector FL: Factor loading
Correlation matrix :
WT Sal DO DIN . - DIP DOP Chl-a
WT 1.000 T
Sal 0.778 1. 000
DO —0.654 -0.785 1.000
DIN —0.565 —0.246 —0.083 1.000
DIP —0.297 0.013 —-0.416 0.871 1.000
DOP —0.063 —0.021 0.104 —0.032 —0.119 1. 000
Chl-a -0. 288 —0.542 0.739 —0.323 —0.467 0. 255 1.000
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Fig. 4. Environmental classification of observed
stations based on the first and second principal
component (Z1, Z2). Stations in the circle
indicate where sardine eggs were collected
with the exception of Stn. 62.
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Fig. 5. Horizontal distribution of chlorophyll a,
“accumulated from surface to 50m (mg/m?).
Numerals indicate station numbers as in Fig. 1.
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