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Effects of sediment conditions and dissolved oxygen concentration of
bottom seawater on nutrient regeneration processes
from marine sediments

Takashi Kamiyama, Kyoichi Tamai and Mutsumi Tsujino

The effects of high and low concentrations of dissolved oxygen (DO) on nutrient fluxes from muddy
and sandy sediments in Harima Nada were examined in terms of the change of nutrient concentrations in
the supernatant seawater on the incubated sediments. The release of PO,-P and NH,-N under low DO
conditions increased along the incubation periods while the increase of NO,-N was observed under high
DO conditions. The fluxes of DIN (Dissolved inorganic nitrogen = NH,-N+NQO;-N+NO,-N), PO,-P
and Si0,-Si from muddy sediment were 1.8, 0.5, 130 mg - md™' under high DO conditions, respectively
and 8.3, 3.5, 153 mg - mday~' under low DO conditions, respectively. On the other hand, the fluxes
of DIN, PO,-P and SiO,-Si from sandy sediments (11.6, 3.1 and 160 mg - m~day~' under high DO
conditions, respectively and 36.0, 11.4 and 211 mg - m?day~' under low DO conditions, respectively)
were higher than those from muddy sediments. This may be caused by higher activity of macrobenthos

under aerobic conditions in sandy sediments where the benthic populations are more abundant than

those in muddy sediments. Macrobenthos might play an important role on the nutrient regeneration

from sandy sediment.

Key words: nutrient regeneration, benthic flux, dissolved oxygen, Harima Nada,
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Fig. 1. The sampling locations in Harima Nada, the Seto
Inland Sea of Japan.
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Fig. 2. Schematic diagram of core incubation experiments to measure nutrient fluxes from marine sediments under different

dissolved oxygen conditions.
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Fig. 3. Vertical profiles of temperature, salinity and dissolved oxygen (DO) in the water column at the sampling stations.
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Fig.4. Vertical profiles of nutrient and chlorophyll-a concentrations in the water column at the sampling stations.

Table 1. Characteristics of sediments at two stations in Harima Nada

Stn. 12 Stn. 25
(Muddy bottom) (Sandy bottom)
Total organic carbon (mg * g™') 20.37 245
Total nitrogen (mg * g) 2.12 0.325
Carbon : Nitrogen 9.6 7.58
Water content (%) 74.4 25.8
Total sulfide (mg - g™) 0.06 0
Ignition loss (%) 11.92 4.76
Mud content (%)*' 96.33 7.85
Macrobenthos
Biomass (g * 0.1 m™?) 244 6.73
Species number (No. - 0.1 m™?) 9.5 47
Meiobenthos
Density (ind - 10 cm™) 1390 710

*! Finer than 63 ( m in diameter
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Change of nutrient concentrations in supernatant seawater on sediments in the core incubation expeirments. Continuous
lines and dotted lines denote nutrient concentrations under air saturated conditions and under hypoxic conditions,
respectively. S represents the concentration when the experiment was set.  Vertical lines indicate standard deviation

of the mean (n = 3).
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Fig. 6. Change of increasing nutrient amounts in the core incubation experiments. The column bars indicate the increase of

nutrient in each day and the lines indicate cumulative nutrient amounts released from the sediments. Continuous lines

and dotted lines denote nutrient concentrations under air saturated conditions and under hypoxic conditions, respectively.
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Table 2. Benthic nutrient fluxes measured in the present experiment

Stn. 12 (Muddy bottom)

High oxygen Low oxygen

Stn. 25 (Sandy bottom)
High oxygen Low oxygen

Mean * SD (mg - m2day!)

DIN 1.8+ 1.1 83 + 49
PO,P 05+ 0.2 35 £33
SiO,-Si 130 £ 16 153 £ 10

11.6 £ 9.9 360 £ 98
31 27 1.4 + 0.1
160 £ 19 211 £ 138

T -0.9-17.2 mg - mday™ ; Seiki ef al. 1989) T
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