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Abstract

In this study we estimated the carrying capacity of the southern intertidal zone of Kanghwa Island to evaluate the habitat
quality for Curlews(Far Eastern Curlew Numenius madagascariensis and Eurasian Curlew Numenius arquata). Biomass of the
macroinvertebrate(Macrophthalmus japonicus) was estimated by based on the spatial distribution of the sediment grain size
using GIS tools. According to our analysis the southern intertidal zone of Kanghwa Island was able to support 11,767
individuals for 153 days in the Spring 2012 and 16,275 individuals for 122 days in the Autumn 2012. The proportion of
mean population to the carrying capacity in the Spring and Autumn was 9.4% and 5.9%, respectively. These values are
2.8-6.3% smaller than those of the previous study held in 1993-94. For the conservation of the study area, more research
and management is needed. And in further studies, diverse characteristics of the intertidal habitat should be considered in
spatial analysis to have a precise estimate of the carrying capacity.
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Fig. 1. Study area of the Intertidal zone in the southern
part of Kanghwa Island, Republic of Korea
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Table 1. Body measurement values of the curlews for
estimating carrying capacity

Lean weight(g) BMR(kJ/d)

700 337

Data from Meire et al.(1994)
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Fig. 2. Vertical carapace width(mm) in relation to the
movable finger(mm) of the Macrophthalmus japonicus

Fig. 3. Vertical carapace width(mm) in relation to the
immovable finger(mm) of the Macrophthalmus japonicus
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Fig. 5. Biomass(g AFDW) in relation to the Vertical
carapace width(mm) of the Macrophthalmus japonicus

Table 2. Number of grid cell(10x10m) according to each mean grain size( D) range estimated by interpolation tool of ArcGIS

Sediment category

- No. of Grid cell No. of No. of Sampling
Mean grain Type Grid cell area(m?2) Sampling point quadrat(1x1m)

size( Q)

3-4 Sand-very fine 137,195 2 6

4 -5 Silt-coarse 399,888 100 24 48

5-6 Silt-medium 323,331 55 110

6-7 Silt-fine 14,507 4 8

NEow sk det 2ol BY QR BE ARE P
Adst A¥ 3t Y%= 3 - 40(Sand-very fine), 4 - 5 ]
O(Silt-coarse), 5 - 6O(Silt-medium), 6 7 O (Silt-fine) . S _
o] vl 714 "2 FEHJCE AE Grid cell(10x10m) v
o] %= 7} Sand-very fine 137,1957H, Silt-coarse 399,8887H, -
Silt-medium 32333171, Silt-fine 14,507712 E% 4= ¥ ¥ \"\{‘)
A 2H AZHL Silt-fine< Sand-very fine< Silt-medium< i
- Mean graln size
Silt-coarse 0| THTable 2). I:I -
T BE PP BAHE QTS FHeR & F iy e W AP [L -

= zh7b AW O R Siltfine, Silt-medium®] A e 3 i
A= EANS HYow o7 ZHr=E ZyslEE 4 Fig. 6. Classified raster map of the tidal flat in the
ol 3] M= spatelet AgE 270 AR southern Kanghwa Island predicted by using interpolation

7 &) A th(Fig. 6).

tool using ArcGIS based on the mean grain size( D)
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Table 3. Mean biomass(g AFDW/m®) of the Macrophthalmus japonicus according to each mean grain size(®) range in

the spring and autumn

Mean grain size(®) 3-4 4-5 5-6 6-7
Sediment category Sand Silt Silt silt
Type .

very fine coarse medium fine
Mean 0.22 0.62 1.97 3.96

Spring
SE 0.22 0.15 0.27 0.95

Biomass

Mean 0.64 0.86 1.79 4.54

Autumn
SE 0.22 0.18 0.21 0.60

Table 4. Total biomass(g AFDW) of the Macrophthalmus japonicus in the spring and autumn

Sediment category

Biomass(g AFDW)

. Spring Autumn
Mean grain size( ) No. of Grid
11
(Type) ce Mean Total( Mean
2) Total(g)
(g/m’) (g/m’)
3-4
137,195 0.22 2,986,933.58 0.64 8,756,496.54
(Sand-very fine)
4.5
. 399,888 0.62 24,775,316.33 0.86 34,268,880.29
(Silt-coarse)
5-6
. . 323,331 1.97 63,823,844.92 1.79 57,741,852.94
(Silt-medium)
6 -7
. 14,507 3.96 5,750,579.91 4.54 6,579,879.10
(Silt-fine)
Sum 97,336,674.74 107,347,108.87
Total biomass(g AFDW) = No. of Grid cellxMean biomass(g AFDW/m*)xGrid cell area(100m’)

7 B Q% wWelel Ages WA AEF AW 4 @ 200 vhELR #4588 St &
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Fig. 7. The migration pattern of the curlews that stopover in the southern Kanghwa Island

Table 5. Estimation values of the carrying capacity in the spring and autumn

Carrying capacity

Season .
(Bird-days)
. 97,336,674.74 < 0.85 X 22
Spring N= 153 < 3% 337 - 1Lrer
Autumn Ne 107,347,108.87 < 0.85 X 22 ~ 16275

122 X3 X 337

Table 6. The proportion of the number of mean

population to the carrying capacity in the spring and autumn

Carrying capacity

Season No. of individual (Bird-days) N/Carrying capacity(%)
Mean 1,102.33
Spring 11,767 94
SE 263.69
Mean 954.25
Autumn 16,275 59
SE 198.57
4. 1 % 9 934 8Fo] xgtE|o] tiEe] HeTF vEr= A,
ntEQ o] Ag BA $4FE £l 2FEA ot $
2012Lﬂ ZAetE @ 279 mfEs R BATES B8y F4o ol&HA &dvke= A T A A
g 34 A3 B4 9 153U 59 11,767/0A7} °o]& ATt B AT 1k xpelHo] wol ARl Hla
g 7 e FEolen, JHeEe oF 129 % = ojgriar wekEh
1627570717} 0]-&38F 4= Qli= F=5=0]th(Table 5). =3+ ahe = Eslar 1993-94 Al HaAEFS
oMol AA AEFS BHo vls] 74 tax & 10.7g AFDW/m*(Mean annual biomass 7.06 g AFDW/m’
7Vehe AS B OH(Table 4), W= =5k v} + Production 3.64 g AFDW/m’/year) .2 &]e] At
QRO AL JFSH tha HAhsteE AERS ® 1.82 ¢ AFDW/m’(E-2 % 1.69g AFDW/m’, 7+ 3
o #F5EY div] Hi = AAT] HELS & I 1.95g AFDW/m))ol| vl&f oF su) o] o WEHS
A 94%, 7FH 59%°] FEolAtH(Table 6). Z3tE Bolon, A AEZ s IR wiEo R
w2l A e B8R sEd A Fdg A T AR S HAUAISE 71 1993-94 1,766
AT Yi(1995)°] Aol W= 19939419 FA] S ZHA), 1998-991d 1,0807HA|(Lee 2000), 2002 3,8567HA]
MATY] FATETE FE2 F 31%E A= (Kim 2003), 2012\ 3,1237§A = 20001 ©]5 °F 2uj7}
2.8-63% I B4 Ao Jagch AN S g F7kele] Aot @ik 23019 AA AEF i
|58 A o] tEtes A, A BAdE A o viEa R T JMATY STt wE AsE do
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