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Abstract

Environmental parameters (water temperature, salinity, transparency, dissolved
oxygen content (DO), and concentrations of chlorophyll q, nitrate, nitrite, phosphate
and silicate) affecting the primary production were investigated in Matoya Bay, central
Japan, from July 1996 to September 1997, Salinity and concentrations of chlorophyll a
and nitrate showed remarkable seasonal changes in the upper layers while DO and
concentrations of nitrite and silicate were in the lower layers. Concentrations of nitrate
and silicate, negatively correlated with salinity, were high in the upper layers. Different
from the other nutrients, concentrations of nitrate and silicate were strongly influenced
by river discharge. It was suggested that nitrite and phosphate were mainly supplied by
regeneration from bottom sediment, deducing from that these two nutrients were at
higher concentrations in the lower layer during summer when DO was low. Chlorophyll
a concentration was lower in the inner part of the bay, while those of the nutrients were
higher there. Judging from that, the environmental conditions in the inner part of the
bay were under strong influence of river discharge from time to time, and the inner part
of the bay would not always be a suitable site for aquaculture of oyster and pearl oyster.
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Fig.2 Seasonal variations in transparency in
Matoya Bay, central Japan.
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Fig.3 Seasonal variations in water temperature (W.T.), salinity, dissolved oxygen
content (DO), and chlorophyll a concentration in Matoya Bay, central Japan.
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Table 1 Means and coeffcient of variations (CV) of the environmental factors.

Mean CV
StA  SuB___StC StA  SLB____St.C
Tr. " () - 2.5 3.3 1.7 52,2 49,7 46,7
.. 0.5m 20.0 19.9 19.7 35.2 33.1 31.9
W-(%) 2. 0m 19. 4 19.4 19.3 33.1 315 30,1
4.0m 18.8 19.0 19.0 31,2 29,7 29,0
. 0.5m 23.8 2.3 27.9 35.0 28.8 21.6
Saﬁls%gy 2.0m 29.8 30.8 31.3 7.7 7.6 6.3
4.0m 31,4 32,0 39,1 5.0 41 4.0
5 0.5m 7.9 7.7 7.1 19.5 2.6 19.9
(n?g oy 20m 6.5 6.9 7.3 30,0 2.1 %. 6
4.0m 5.6 6.3 6.9 45,5 33,2 30, 1
chLa  0om 6.6 9.7 5.9 987  200.2 1738
Coa/Dy  2.0m 5.0 8.1 7.4 9.7  186.3  2Il1
4,0m 2.5 4.6 4.4 67.2 98.0 1041
N 0om 5.8 4.8 3.9 120.9 1245  122.4
IEI/?;\'/D 2.0m 2.6 2.6 1.9 110.5 93.4  110.6
4,0m 19 2.1 2.2 98.6 92.5 95,8
oy 0.6m 0.14 0.15 0.17 97.8 9.1 97.9
(oD 2.0m 0.17 0.19 0.18 105.8 97.5  108.1
4.0m 0.22 0.22 0. 20 8.9  106.5  108.2
pop  0om 0.8 0.8 0.5 55,3 9.8 59.5
Conp 20m 0.9 0.7 0.6 63.4 64.6 95. 0
4,0m 1.0 0.6 0.4 55. 3 49,2 42,3
sio.g 0-om 3.7 611 6.5 7.4 76,4 102.4
(1u f\_/Dl 2. 0m 56. 4 46.9 35.0 76.0 90. 0 94.9
4. 0m 49,7 39. 0 315 82,7 9. 1 9.5

"Transparency, ""Water temperature.
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Bars : standard deviation.
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Table 2 Result of Fisher's multiple comparison test on physicochemical parameters among depth
layers (a) and stations (b). Solid circle:significant (p<0.05), open circle: not significant.
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Fig. 6 Seasonal variations in salinity and precipitation

in Matoya Bay, central Japan.
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Table 3 Range of environmental factors ‘favorable’ or ‘unfavorable’ for culturing pearl oyster.
The number of observed data came under ‘favorable’ or ‘unfavorable’ conditions.
Environmental - St.A St.B St.C
Factors Condition Range 452 0m 4.0m 0.5m 2.0m 4.0m 0.5m 2.0m 4.0m
Water favorable 22~28°C* 1 11 11 12 18 12 15 13 13
temperature unfavorable >28°C", <13°C* 12 9 6 11 6 6 6 6 6
.. favorable 27~32%"* 17 29 31 20 20 32 22 31 3
Salinity .
unfavorable  <18% 0 0 0 5 0 0 2 0 0
DO favorable >1L0~l5mg/1' 32 32 31 32 32 3 32 32 8
unfavorable <0.Bmg/1'**** 0 0 0 0 o0 0 0 0 0
favorable >3~dug/1™” 16 12 6 13 12 11 11 14 12
Chl.a . .
unfavorable no information - - - - - - - - -
Transparency favorable 4~10m"*"" 5 11 17
unfavorable no information - - -
*Numaguchi (1994), **Wada (1991), ***Miyauchi (1957).
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