J. Kor. Fish. Soc. 39(Special Issue), 180-188

zat

Olgé

7], 39(5J Z), 180-188, 2006

Spatio-temporal Variation in the Benthic Environmental
Conditions and Salt Marsh Vegetation
in Donggeomdo, Incheon, Korea
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We examined the effect of salt marsh vegetation on the benthic environment in macro-tidal flats at
Donggeomdo, Ganghwa, on the west coast of Korea. Nine stations were established along a transect across
the tidal flats, including salt marsh, and field sampling was conducted monthly from July 1997 to June
1998. During the study period, environmental parameters fluctuated as follows: salinity, 15.0 to 28.2 psu,
exposure time, 613 to 702 hr/m, inundation time, 28 to 117 hr/m, sediment organic carbon, 0.71 to 1.34%,
nitrogen, 0.07 to 0.16%, sulfur from 0.07 to 0.22%, mean grain size from 6.3 to 6.9 ¢, water content from
19.4 to 44.4%, water temperature from 4.4 to 20.4C and temperature of the surface sediments, 2.7 to
31.1C, in total, seven halophyte species were sampled and found to be vertically distributed across the
tidal levels Carex scabrifolia, Suaeda maritima, Limonium tetragonum and Phragmites communis dominated
the upper zone of the salt marsh, Juncus haenkei, Triglochin maritimum and P. communis dominated the
middle zone, and Suaeda japonica predominated in the lower area. Principal component analysis (PCA)
and non-metric multi-dimensional scaling revealed that the zonation of halophytes was related to environmental
variables such as salinity and exposure time. The halophyte communities were likely related to the organic

content of the surface sediment.
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Fig. 1. Location of the study area and a transect of sampling
sites in a salt marsh, Donggeomdo, Ganghwa, Korea.
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Fig. 2. Monthly variation of water temperature (a), sediment

temperature (b) and salinity on Salt marsh (¢) in Donggeomdo,
Ganghwa, west coast Korea.
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Fig. 3. Variation of salinity of pore water (a) and sediment
water contents (b) at each station in the Donggeom salt marsh.
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Fig. 4. Sedimentary properties at each station on transect
line. (a) Sediments composition, (b) Mean grain size, (c)
Sorting value.
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Fig. 5. Spatial variation of organic carbon (a), nitrogen (b)
and sulfur (c) of surface sediment at each station.
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in Inchon during the study period.
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Table 1. The result of Spearman rank correlation coefficients (r) between environmental variables and halophytes in the

salt marsh. p<0.05

Environmental variables Organic Mean Water Sediment Exposure Halophytes
carbon grain size content temp. time stem root
Salinity (psu) -0.028 0.038 0.335 -0.377 -0.559 -0.559 -0.487
0.771 0.697 0.000 0.000 0.000 0.000 0.000
Organic carbon (%) 0.974 0.103 -0.173 0.075 -0.146 -0.022
0.000 0.290 0.073 0.437 0.133 0.818
Mean grain size (@) 0.136 -0.218 0.027 -0.174 -0.088
0.160 0.023 0.785 0.072 0.366
Water content (%) 0.081 -0.508 -0.161 -0.177
0.403 0.000 0.096 0.067
Sediment temp. (°C) -0.100 0.162 0.146
. 0.303 0.094 0.132
Exposure time (h) 0.443 0.420
0.000 0.000
Stems (gDWt) 0.481
0.000
Roots (gDWt)
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Fig. 9. Dendrogram for pair group-average clustering and A A v& ZvlE QRETI} Z7)18)

non-metric multidimensional scaling (MDS) ordination of
Bray-Curtis similarity for square-root transformed halophytes
dry weight data with overlap circles of environmental
variables from all stations in salt marsh.
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