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Ecological Characteristic of Clithon retropictus inhabitating in Yeoncho River in

Southern Coastal Area
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ABSTRACT

Clithon retropictus has been designated as an endangered wildlife Class II due to its high value as a biological
indicator species capable of judging environmental quality such as salinity, water flow, and ground conditions.
However, basic research on its physiological and ecological characteristics is still lacking. As such, this study
intended to examine the impact of environmental conditions such as salinity and soil particle size on the size
and density of Clithon retropictus at the Yeoncho river estuary. The investigation of the salinity, which is a key

variable that affects the distribution of organisms in the estuary, showed that Clithon retropictus could grow

at a salinity ranging from 0%, (freshwater) to 25%, (brackish water). The coarse gravel (19-75mm) tended to
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increase nearer the upper stream (under the Yeoncho weir), while the proportion of particles smaller than sand

(less than 19mm) increased toward the downstream. The population and the size of the individuals decreased

rapidly in the downstream where water stagnated near the Yeoncho weir, and the salt water joined. The results

indicated that Clithon retropictus had a high tolerance to salinity, but the adaptability was weaker toward the

extremes since the population, and the size tended to decrease as the salinity increased. The correlation analysis

revealed that both salinity and soil particle size affected the population and individual size. The correlation
between the individual size and salinity was -0.242 (P <0.01), indicating that the size decreased with increasing
salinity. The correlation between individual size and coarse gravel having a particle size of 19mm or more was

0.420 (P <0.01), indicating that the size increased with increasing the particle size.
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Figure 1. Habitat type classification and survey site
location map
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*Ww: Waterway, Ws: Water surface, Ht: High tide, Et: Edd tide

Bl *Ss (R): Stacked stone (Retaining wall), Wm: Wire mesh, C'on R: Concrete
Retaining wall, E: Embankment, Bs: Boulder stone, W: Weir

*R: Road, T: Trail, P2: Pathway, B: Bare land, F: Fence, D: Day paddy,

S1: sloped surface
. M(max h 0.1) ‘G*T.S‘PZO .
225 15 2 *P1: Plant, V: vegetation, D2: Day land, G: Gravel, M: Mod, Sn: Sand
*P. communis: Phragmites communis

Figure 2. The cross-section of each belt-transect. The characteristics of bed condition, high tide and ebb tide.
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Figure 3. Salinity fluctuation of high tide and ebb tide on every 20 minute.
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& ekl 94
St #Ho] 9Jo = Z(Duan et al., 2008; Kong and Kim,
2016) 7|4als A4 e E =A% 437t Table

20~30%°]%1=1] Belt 91} 3|2=9} thi SA}a} M B l1o]th Belt 12 A4 9 23 ER Au|=|o] i o
o wrobt) B9l AR R AEE 7]4d7A] ] BiEE Ao A= A 95} iT) Belt 2= 38.1~19.1mm7} 35.11%=
Ahg R Belt 37FA] = AFEo||A] U89 whho] ojgkgo 73 Wokal Belt 3, 4= 76.2~19.1mm7} 22} 50% oA

Table 1. Particle analysis result of each research site (Unit : g)

Particle(mm) Belt 2 Belt 3 Belt 4 Belt 5 Belt 6 Belt 7 Belt 8 Belt 9
76.2~38.1 220(7.80%) | 825(34.09%) | 745(28.33%) 605(27.07%) 55(3.05%)
38.1~19.1 | 990(35.11%) | 565(23.35%) | 745(28.33%) | 325(22.81%) | 440(19.69%) | 710(33.81%) | 460(25.48%) | 145(8.68%)
19.1~9.5 520(18.44%) | 485(20.04%) | 500(19.01%) | 465(32.63%) | 400(17.90%) | 620(29.52%) | 405(22.44%) | 335(20.06%)
9.5~4.75 400(14.18%) | 205(8.47%) | 240(9.13%) | 280(19.65%) | 295(13.20%) | 315(15%) | 410(22.71%) | 490(29.34%)
4.75~2.00 | 400(14.18%) | 140(5.79%) | 180(6.84%) | 195(13.68%) | 230(10.29%) | 210(10%) | 240(13.30%) | 410(24.55%)
2.00~1.18 120(4.26%) | 90(3.72%) 80(3.04%) 65(4.56%) 105(4.70%) | 95(4.52%) 80(4.43%) 130(7.78%)
1.18~600¢m | 85(3.01%) 55(2.27%) 60(2.28%) 45(3.16%) 75(3.36%) 70(3.33%) 55(3.05%) 80(4.79%)
~600um 85(3.01%) 50(2.07%) 70(2.66%) 50(3.51%) 65(2.91%) 65(3.10%) 95(5.26%) 75(4.49%)
Total 2,820(100.0%) | 2,415(100.0%) | 2,620(100.0%) | 1,425(100.0%) | 2,215(100.0%)| 2,085(100.0%) | 1,800(100.0%) | 1,665(100.0%)
Note - - - - Shell existence|Shell existence|Shell existence|Shell existence
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Figure 4. The dendrogram of particle analysis result of
Clithon retropictus’s each survey site
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Table 2. Number of Clithon retropictus individual at each survey site

Site Belt 1 Belt 2 Belt 3 Belt 4 Belt 5 Belt 6 Belt 7 Belt 8 Belt 9
Average |59.9(1~115)(66.9(5~150)|54.4(2~266)| 11.6(2~36) | 10.6(1~40) | 20.3(2~40) | 75.1(2~300)| 39(3~190) 7
Total 779 803 653 186 190 366 1,351 975 7
Table 3. Variation of Clithon retropictus population by season(Unit : individual/m?)
Month Freshwater | Belt 1 | Belt 2 | Belt 3 | Belt 4 | Belt 5 | Belt 6 | Belt 7 | Belt 8 | Belt 9 | Total
May - 211 86 312 45 1 94 67 188 7 1,011
July 99 839 330 388 230 269 180 238 132 0 2,705
September 245 999 730 921 620 530 168 670 184 110 5,177
November 245 436 371 753 310 108 268 500 421 80 3,492
Average 196.3 621.3 | 379.3 | 593.5 | 301.3 | 227.0 | 177.5 | 368.8 | 231.3 49.3 |3,145.6
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Figure 5. The dendrogram of total Clithon retropictus’s
population variation by season
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Figure 6. The dendrogram of Clithon retropictus’s
population size variation in each survey site
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Table 4. Size of Clithon retropictus population in each survey site(Unit : mm)

Belt2(sand) Belt2(pebble) Belt3 Belt4 Belt5 Belt6 Belt7 Belt8§ Belt9

Type Belt0  Beltl
Average 11.09  8.88 9.89 8.13
Minimum 8.45 6.28 6.30 5.04
Maximum 15.72 1291 13.23 12.09

No. of individuals 94 148 59 200

6.78 7.31 7.06 773 8.61 7.45 7.58
5.46 5.39 3.03 5.17 532 5.28 5.79
1129 1321 1222 1194 1231 12.01 898
160 160 120 77 135 100 40
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Figure 9. The correlation between environmental factors(salinity, particle size etc.) and Clithon
retropictus’s population and individual size
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