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Site Assessment Using Habitat Suitability Index for Manila Clam
Ruditapes philippinarum in Geunso Bay Tidal Flats
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Tidal Flat Research Center, National Institute of Fisheries science, Gunsan 54014, Korea
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Evaluating the habitat suitability of potential aquaculture sites for cultured species is critical to the sustainable use of
tidal flats. This study evaluated the habitat suitability index (HSI) of 12 sites in a tidal flat aquaculture farm at Geunso
Bay, Taean, in June 2016. The parameters used to model the suitability index were Growth (water temperature, chlo-
rophyll a, hydrodynamics), Survival (sediment-sand, mean size, air exposure), and Environment (DO, salinity). The
HSI was calculated using weighted and No weighted geometric means. The results showed high habitat suitability at
the bay’s entrance (HIS; No weighted, 0.60-0.70; weighted, 0.60). Hydrodynamics, air exposure, sediment-sand and
mean size are thought to have a significant impact on habitat selection by Manila clams Ruditapes philippinarum.
This study explored the optimum habitat for Manila clams by calculating the HSI, providing basic data for tidal flat
management.

Key words: Habitat suitability index, Tidal flat aquaculture, Ruditapes philippinarum, Suitable site assessment, Geun-
so Bay
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Fig. 1. Study area and survey sites in Geunso Bay tidal flat, Korea.
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Table 1. Survey sites in Guenso Bay, Korea

Station Latitude Longitude

st. 1 36° 44' 44.15" 126° 9'29.45"
st. 2 36° 44' 44.98" 126° 10' 25.67"
st. 3 36° 44" 0.56" 126° 9'30.22"
st. 4 36° 44' 14.82" 126° 10" 9.50"
st. 5 36° 44' 15.02" 126° 10' 44.92"
st. 6 36° 43' 38.86" 126° 10' 10.52"
st. 7 36° 43' 59.94" 126° 10' 29.00"
st. 8 36° 43' 57.46" 126° 11' 19.57"
st. 9 36° 44" 0.97" 126° 12" 4.24"
st. 10 36° 43'21.51" 126° 11" 3.14"
st. 11 36° 43" 9.32" 126° 11'42.42"
st. 12 36° 42'51.34" 126° 12' 25.29"
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Fig. 2. Suitability index graphs for habitat variables of Manila clam Ruditapes philippinarum.(1) is adapted from mulholland, R. 1984. (3),
(4), (5), (7) and (8) are adapted from Vincenzi et al., 2006. (6) is adapted from Yoo et al., 2007.
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Fig. 3. Contours of survey site in Geunso Bay. a, water temperature (°C); b, air exposure (hr); ¢, chlorophyll a (ug/L); d, hydrodynamics
(cm/s); e, sand (%); f, mean size (D); g, DO (dissolved oxygen, mg/L); h, salinity.
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Table 2. Environmental characteristics according to survey at Guenso Bay

Growth Survival Environment

Station Water Temperature Chlorophylla Hydrodynamics  Air exposure* Sand Mean Size DO Salinity

(*C) (g/L) (cm/s) (hr) (%) (@) (mg/L) (psu)
1 26.7 0.068 0.87 4 51.2 4.2 6.0 325
2 26.3 0.045 0.87 6 66.3 39 5.8 323
3 27.4 1.956 10.13 2 441 5.8 59 327
4 26.4 0.901 5.80 4 59.6 3.1 5.9 327
5 257 1.463 5.75 6 422 49 6.1 329
6 25.7 1.709 14.50 1 43.4 51 6.1 322
7 26.5 1.165 14.12 4 51.7 29 58 324
8 259 0.289 5.40 6 55.1 4.2 54 32.0
9 254 0.345 2.20 8 27.0 5.1 5.6 32.0
10 25.7 0.401 9.42 3 66.1 41 53 326
1 26.0 0.580 5.91 5 80.1 25 56 324
12 25.8 0.216 3.62 9 47.0 44 58 31.9
MIN 254 0.045 0.87 1 27.0 25 53 31.9
MAX 274 1.956 14.50 9 80.1 5.8 6.1 329
AVERAGE 26.1 0.761 6.55 5 52.8 4.2 5.8 324

*Reference, NIFS (2014b). DO, dissolved oxygen.
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Fig. 4. Survey site no weight HSI. HSI, habitat suitability index.
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Fig. 5. Survey site weight HSI. HSI, habitat suitability index.
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(NFRDI, 2014b), £4-0 2 28] T=8-9Jo] §lo] el 3
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Table 3. HSI score, density and biomass of survey site in Guenso

Bay
Macrobenthos
Station No weight Weight Density Biomass
(ind./m?) (gWWH/m?)

St.1 0.26 0.18 - -
St.2 0.09 0.02 520 17.61
St.3 0.67 0.53 2,440 1,635.84
St.4 0.53 0.37 900 16.20
St.5 0.18 0.04 - -
St.6 0.70 0.60 3,080 112.18
St.7 0.62 0.50 - -
St.8 0.16 0.04 1,010 21.38
St.9 0.10 0.02 - -
St.10 0.60 0.57 2,570 16.49
St.11 0.40 0.24 820 21.57
St.12 0.13 0.03 320 9.59

HSI, habitat suitability index. Density and Biomass Reference,
MLTMA (2012).
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