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Abstract — This study aimed to investigate the variations of oxygen and nutrient in the burrows of Laomedia
astacina with a huge burrow system and to understand its effect on the nutrient circulation in the tidal flat sedi-
ments. For this purpose, the observatory was installed in the sediments of Geunso tidal flat, and diurnal fluctua-
tions of oxygen and nutrient in the burrow were directly measured. The nutrient concentrations in the burrow of L.
astacina were significantly different between the exposure and submergence periods and between daytime and
nighttime. This tendency was especially pronounced in the case of dissolved inorganic nitrogen, indicating that
ammoniumation, nitrification, and denitrification selectively take place depending on the temperature and oxygen
concentration in the burrow. The nutrient flux through the burrows of the L. astacina ia also showed clear diurnal
variations between high and low tides and between daytime and nighttime, and the amount varied between 23 and
224% of the flux through the surface layer of the tidal flat (when the benthic population in natural conditions is
maintained). These results suggest that the burrows of the organisms which have a large burrow and perform active
irrigation activities, such as L. astacina, may play a very significant role in the nutrient circulation between inter-
tidal sediments and seawater. As a result of comparing the results of this study with the measurements of the nutri-
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ent flux by different methods in the same study area, values of nutrient flux calculated by direct field
measurements in this study were much higher than those obtained by the generally used conventional methods,
such as the sediment incubation method using a chamber or the flux calculation method using microelectrodes.
This contrast is believed to show that the calculation of the nutrient flux by the conventional methods did not suffi-
ciently take into account the influence of the organisms on the nutrient flux with a scale above a certain level.
These results showed that species with a large-scale burrow such as L. astacina have a great effect on the nutrient
circulation of the tidal flat sediments. Therefore, it is likely that the calculation of the nutrient flux of tidal flats
which does not reflect tidal fluctuations and large-scale burrows will produce underestimated results.

Keywords: Burrow (4] 2] &), Nutrient (% %$2), Oxygen (AFA), Flux (&8 2~), Laomedia astacina (7} A & ©)),
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Fig. 1. Location and layout of the study site in the Geunso tidal flat.
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Fig. 2. A diagram for sampling the water for nutrients and mea-
suring the oxygen concentration in the burrow water of Laomedia
astacina. Optode oxygen sensors were inserted into burrow lumen
through silicone-filled holes on the observatory wall.
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Fig. 3. Water sampling occasions for nutrients with tides. Water samples were taken from Laomedia burrow, a tidal pool with the natural
density of macrofauna, and a pool insulated from the sediments by acryl (see Fig. 4). A dotted line represents tidal height of study site. SM
and EM represent periods of submergence and emergence, respectively.

Geunso tidal flat

Fig. 4. Water sampling design for nutrients in three different sites. seventeen times of the sampling was done with tide. Tidal height here

is 125 cm from mean sea level.
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Table 1. Daily nutrient fluxes from a Laomedia burrow (LC) and the tidal sediment (WT) in Geunso tidal flat. Negative values indicate influx
and positive values mean efflux. *: tidal period of water level ascended, **: tidal period of water level descended. ***: Average density (6

ind.m?) of Laomedia astacina in the study site was applied

Diurnal Nocturnal Total
EM SM-a"  SM-d"” Subtotal EM SM-a"  SM-d” Subtotal
(mmol m~hr™) (mmol m?12hr") (mmol m~hr™) (mmol m212hr') (mmol m?d™")
Ammonium  0.709 0.000 0.008 5.509 0.576  -0.066  0.021 4.338 9.845
) Nitrate 0.014 -0.005 0.023 0.148 0.001 0.003 -0.015 -0.019 0.129
Tl(d\;'/le;at DIN 0.725 -0.005 0.030 5.669 0.576  -0.064 0.004 4316 9.986
Phosphate 0.005 0.001 -0.008 0.025 0.005 -0.005 0.004 0.033 0.058
Silicate 0.536 -0.036  -0.068 3.926 0.446 -0.101 0.160 3.526 7.453
Ammonium  0.252 0.324 -0.348 1.908 0.054 -0.042 0.012 0.378 2.286
) Nitrate 0.024 0.120 -0.110 0.212 0.012  -0.012 0.001 0.076 0.288
b ufr‘;‘v’v’ﬁfd(’ﬁc) DIN 0282 0456  -0.468 2.142 0072 -0.048  0.018 0.480 2.622
Phosphate -0.002  -0.006 0.006 -0.018 -0.001  -0.003 0.001 -0.006 -0.024
Silicate 0.684 1.092 -1.338 4.788 0.108 0.114  -0.282 0.576 5.364
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Table 2. Comparison of nutrient fluxes from different kinds of measurements investigated in this study area of Geunso tidal flat. Negative
values indicate uptake by sediments and positive values mean release from sediments

Measurement

Flux (mmol m“d™)

Ammonium  Nitrate DIN Phosphate  Silicate
Spring 2.977 -0.958 2.102 0.019 4.074
Kim & Kim (2008) Chamber incubation Summer 0.268 -0.683 0.352 -0.071 2.874
Fall 0.49 -0.158 0.625 0.011 2.172
Winter 0.066 -0.206 0.511 0.01 0.017
Sprin; 0.1037
(unpubIIIi}slllllgd data) Diffusion by electrode Sulr)nmir 0.1757
This study Direct mesurement Fall Tidal flat 9.845 0.129 9.986 0.058 7.543
Laomedia burrow 2.286 0.288 2.622 -0.024 5.364
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