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Winter hypoxia: a hydrographic survey in Kumihama Bay

Yuki Funakoshi, Tetsuji Hisada and Tateki Fujiwara*

Usually, hypoxia of an inner bay occurs in summer and autumn. However, hypoxia of the bivalve aquaculture

field in Kumihama Bay occurs in winter. To investigate the cause of this phenomenon, we surveyed vertical

distributions of temperature, salinity, and dissolved oxygen (DO) concentrations at various observation stations

all over the bay. Our results suggest that oceanic water flowing into the bay through the bay mouth raises

a hypoxic water mass from the bottom to the subsurface, and this hypoxic water mass reaches the bivalve

aquaculture field.
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Fig. 1 Map showing study area with observation sta-
tions (solid circles). Dashed line show the longitudi-
nal transect. Solid lines show the transects (A-transect:
Al1-4-A2-A3-A4; B-transect: B1-B2-6-B3; C-tran-
sect: C1-8-C2; D-transect: D1-D2-D3-D4-5-A3). Red
quadrangles indicate bivalve aquaculture areas.
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Fig. 2 Vertical profiles of salinity and temperature("C )
measured in the bay mouth channel (St. 1) in 26
January 2017.
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Fig. 3 Longitudinal distributions of (a) salinity, (b) temperature("C ), (c) sigma-t (kg/m’) and (d) DO (mg/L)
measured in 26 January 2017. C.1. indicates contour interval.
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Fig. 4 Longitudinal distributions of (a) salinity, (b) temperature (°C ), and (¢) DO (mg/L) along A-, B-, C-, and
D-transects on 26 January 2017. C.I. indicates contour interval.
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Fig. 5 Longitudinal distributions of (a) salinity, (b) temperature (°C ), (c) sigma-t (kg/m’), and (d) DO (mg/L)
measured on 7 February 2012. C.I. indicates contour interval.
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Fig. 6 Vertical profiles of (a) salinity and temperature
(°C), and (b) DO-saturation (%) measured at St. 4 on
2 August 2011.
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Fig. 7 Schematic diagram showing the generation of a
subsurface hypoxic water mass in winter.
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