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Source and utilization of organic matter
by the clams (Ruditapes philippinarum) and
the oyster (Crassostrea gigas) in the Akkeshi-ko estuary
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The research on source of organic matter and its utilization by oyster (Crassostrea gigas) and
clam (Ruditapes philippinarum) was conducted at 20 stations in the Akkeshi-ko estuary, which is
located at the eastern part of Hokkaido, northern Japan. Seasonal fluctuation of POC and PON
concentration was generally similar in the Akkeshi-ko estuary. POC and PON concentration were
generally higher in inner part of estuary during spring and summer and their concentrations seem
high at outside part during autumn. Chlorophyll a concentration increased during spring to early
summer.

From total 128 species of diatoms identified in the Akkeshi-ko estuary, 103 and 102 species
occurred on the surface sediments and in water column, respectively. Chaetoceros sp.,
Thalassiosira sp., Navicula sp. and Cocconeis scutellum, Skeletonema costatum, Paralia sulcata
were most common in the water column and, C. scutellum, Navicula sp., P. sulcata and
Rhoicosphenia curvata on the surface sediment. Benthic diatoms were most dominant in both,
surface sediment and water column. During one year measurement, the composition of benthic
species was almost 100 % and 90 % on the surface sediment and water column, respectively to the
total of diatom assemblages in the Akkeshi-ko estuary. The species composition of epiphytes was,
in part, similar to benthic diatom assemblage of the water column and also to that of the surface
sediment. Epiphytic diatoms on seagrass leaves were responsible for increase of diatoms in the
water column. Several species such as Navicula sp. S. ulna, Rhopalodia sp., N. sigma and C.
scutellum which were most abundant on the seagrass leaves were also high densities in water
column and sediment. The benthic/pelagic species ratio in the diatom assemblage on surface
sediments was higher than that the water column diatom assemblage.

Benthic diatoms were able to resuspend into water column by turbulence stimulated by wind.
The increasing of chlorophyll a concentration in water column is strongly addressed to the high
concentration of benthic diatom in water column. Benthic and epiphytic diatoms were able to
suspend into water column from their substrate by disturbance caused by wind and/or tidal currents.
Chlorophyll a concentration in water column increased during the enhancement of wind speed.

There are no significant relationships between ammonia, nitrate + nitrite and phosphate with the
abundance of phytoplankton in the water column. The abuncance of phytoplankton increased
during early spring while the input of nutrients from Bekanbeushi River was high. During summer,
while the abundance of phytoplankton was high, the concentrations of nutrients decreased caused
by uptake of nutrients by phytoplankton. Benthic and epiphytic diatoms were able to resuspend into
water column from their substrate by turbulence stimulated by wind and tidal currents. The
increase of chlorophyll a concentration in water column is strongly addressed to the high
concentration of benthic diatoms in water column. Chlorophyll a concentration in water column so
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increased by disturbance that there is no relationship between plankton abundance and nutrients by
masking phenomenon. Contribution of diatoms carbon were 22+0.25 %, 26 + 0.51 % and 18 *

0.1% to the total POC during spring, summer and autumn season, respectively.

The 5°C and 8'°N ratio of the oyster and the clam were closed to the value for estuarine
particulate organic matter (EPOM) and marine particulate organic matter (MPOM) than terrestrial
particulate organic matter (TPOM). Benthic diatoms occurred in the oyster’s guts were more
dominant and contribute 70 % and 67 % of total cell number in 2003 and 2004 respectively,
followed by pelagic diatoms and dinoflagellates. In gut of clams, benthic diatoms represented
78 % and 87 % of total cell number in 2003 and 2004 respectively, also followed by pelagic
diatoms and dinoflagellates.

The electivity indices of dinoflagellates and several species of benthic diatoms such as were high
in both oyster and clam guts. The availability of living POM such as benthic and epiphytic diatoms

from the estuary contribute significantly to food resources to clam and oyster mariculture due to
resuspension by disturbance in the Akkeshi-ko estuary.
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Source and utilization of organic matter
by the clams (Ruditapes philippinarum) and
the oyster (Crassostrea gigas) in the Akkeshi-ko estuary
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