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Abstract

We attempted to estimate potential habitats of Clithon retropictus and to determine the community

EZ7} (Gastropoda) 18] 21155 (Cycloneritida) Z15-2¢
(Neritidae)oll &3t 144 th¥ 72 35EC|th(Noseworthy
et al., 2013). 7132 TTL 7|7} Ze 22 A Hzo)
|2} 0|7} OF 10~15 mmE HZH 479 F08 oo

structure of benthic macroinvertebrates by presence of C. retropictus. 2016 to 2018 database of “Survey
and Assessment of Estuary Ecosystem Health” by the Ministry of Environment were used to identify the
distribution site of C. retropictus. The occupancy model was applied to estimate the potential habitat of C.
retropictus. Four diversity indices were used to confirm the community structure of benthic macroinvertebrates.
C. retropictus was found in the southern coast area and part of the east coast, and this pattern was consistent
with previous studies. Additionally, the occupancy model predicted that a potential habitat of C. retropictus
could appear in the west coast area. The community structure of benthic macroinvertebrates was relatively
high at the site with C. retropictus than the site without C. retropictus. Therefore, the occupancy model can be
considered when conserving C. retropictus inhabiting a limited area. Additionally, C. retropictus can be used to
the indicator species that can represent the brackish water environment.
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{ItH(Choi et al., 2018; Lee et al., 2018; Jang et al., 2021).
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A =49 242 PRESENCE 13.16 (Hines, 2006)< A}
&5t o Ad &Y F A Zd HH (single season
single species occupancy model)S &t A 22
B3] 37 S8 AR A Aol W2 S| nE
O] &) SlE ERlsl ZF A E A 2k i) 712
150 ZA/EAE 17 022 YRt T Ad Tl £
i 2de J &= FFHE AR AR T2
A2 2 =psi), T AR Fo|] EAs= FF ©HA
g 35 (p) BT = Aot (MacKenzie et al., 2002).

72 Fo| EgAsH FAHL HRE Fol gt &
AN 5 HAY &E p7F gL 7HEE B p
(naive estimation; ne)< ©E= KH ZALo A Fo| WAL X
Us BES 104 W golw, AL B Fol S AF
St Qe A B T2 Ho= o ¥l AT FEE Y
Hoh. pre oh3at o] A ojH

pr=1-(1-p)* (1)

ol71Al, K& 2AM] BHE Ap5 ofu|gi},

ne

¥

O:



78 ST RLIPS Ho=2

rio
fob

o

.ol -

o

Ofol

=
e

foh

B p S U2 O AR FE2 o33 ol Fodok. A7KY Afe AR 9 ¥4 FEE SH5] 9 Aw
Pp=L ) mdo] %E‘i_%*f?_i AREEI QT el Wishe ol
P f 4 22 g5 WES sk, dE 5ol £EZ0
J7|1A, st A A 55, p*2 ned, se= To| HAE 1 HOASE 2ARP} 7|e4nTe AT FELS E0lE
Ao & guidlith & &9, p #°] 0.4, ZAF A7} 4H A "t o] F FERE A7 Y A= dEFE
o] p*& 1—(1-0.4)'=0.87047} ], AA) ZAAA of WA 7|eZdnTe EEE AW & Y= 58T #
o] 100A]d, 1% Zo] wrAH x|A 27} 40X Ho|d P,= 7Aaled zggict 7k 374 a1 vlojE Q] HEFS WA
0 __(us0z ge Bl AdE SHEL WA 9 HR BB JAYS ol T2 W
100-0.8704 o]| A normalizeA]Zth.
ERUS FY i ¢ ® "HA EE polle FF=
£ & vk wEbd HEg 2EdS AT o o] gk 34 3. ZAMK|HO| MLl X4
8019 F2E AAFA GA|F gt EAHa%l 2=
A Atte momaton iy b8 2o A 71 PAEES SR WE A4 IS A5E
1 %, poll et AR TRE b TS gre] AICE 2 39 EAo] tEX] gRll] HaiA + AFE AR
o}k 7leZdase] ARE A¥T APEHA g2 @S Y

= #3289 22 £33 .2 (Burnham ef al., 2002), 1 °]
gt $748919] ¢3to] B7hE|o] PRESENCE Ulol A AIC
groll whet AR 2do] 915 g Jch(Table 1).

4
ol O, 5=, $AE, 45 5EE A4S dge
+ Shannon-Weiner A& ©|-§3to A& on, FREE
A e AIC 7 B B mdo] AuE ofgel o Maealel AFS clgte] ARSIk 9 PH= Domi-
T 2ES AR 7Ied sl EAE 7FeAol Sl 663 T‘:e 1r£e;x (DI)“Z; ‘01%0}04 ARSI, d5Ee Pleloui ?;]
A Mol Mo W g BES 2ygon T x T °lo 3to] AF=3ch(Magurran, 1988). E]:°§E9—] ﬂ:ﬁ‘\:‘
ZAuE0] He U o] UA= AL olsl7] ) 4 Past3 213 (Hammer et al., 2001) ©]-83lo] 24}
7Nel g7 agle] F7He HES ARGt 2R E SEe
Q-GIS 3.20.1 HAE 53l A =of FAIFTE

QR FEE SHHE, UL, SHHERE A 747k AH&d +3 A4 GraphPad Prism 8.0.1 H

4. 3H =4

Table 1. Results of the occupancy model by applying four environmental factors.

Model no. Par. AIC delta AIC AIC wgt Model likelihood -2*LogLike

psi(.),p(water_width, distance) 3 642.92 0 0.1682 1 636.92
psi(.),p(water_width) 2 643.52 0.6 0.1246 0.7408 639.52
psi(.),p(water_width, elev) 3 643.83 0.91 0.1067 0.6344 637.83
psi(.),p(stream_width, elev) 3 643.99 1.07 0.0985 0.5857 637.99
psi(.),p(water_width, elev, distance) 4 644.21 1.29 0.0883 0.5247 636.21
psi(.),p(stream_width) 2 644.22 1.3 0.0878 0.522 640.22
psi(.),p(stream_width, distance) 3 644.85 1.93 0.0641 0.381 638.85
psi(.),p(water_width, stream_width, distance) 4 644.9 1.98 0.0625 0.3716 636.9

psi(.),p(water_width, stream_width) 3 645.13 2.21 0.0557 0.3312 639.13
psi(.),p(water_width, stream_width, elev) 4 645.3 2.38 0.0512 0.3042 637.3

psi(.),p(stream_width, elev, distance) 4 645.44 2.52 0.0477 0.2837 637.44
psi(.),p(water_width, stream_width, elev, distance) 5 646.2 3.28 0.0326 0.194 636.2

psi(.),p(distance) 2 649.88 6.96 0.0052 0.0308 645.88
psi(.),p(elev, distance) 3 650.52 7.6 0.0038 0.0224 644.52
psi(.),p(.) 2 652.13 9.21 0.0017 0.01 648.13
psi(.),p(elev) 2 652.43 9.51 0.0014 0.0086 648.43

water_width: Width of waterway, stream_width: Width between left and right levee, elev: Elevation, distance: Distance of river mouth to sites
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Zl Shannon ThF/d Al (H)= t-tests AARL A4S
ARA e FRE, $HE, FEEE HESEA ) Mann-
Whitney testS A3 7|42 1%E £ 7 02 23
#4:0] Aol SHIgct.

20161 FE 20189 Ato] Z3YH “shot =AY A d3
ZA E A7 B2 A 66370 AR F 7870 AH
(11.76%)° A 7|e=ZnFo] AAP=EAL 5857 A
(88.24%)°l A= 714z arsol AAHEA Eskeh AHE A
AL ook SHoE F25a, A7 S8t oA
= BEd= AL AR (Fig. D).

71524159 A4 »d 22X A7} naive estimation (p*¥)
ol 0.1176 0.2 HA| 2AAEE 23] 2ABES o 7|5

@ Presence
@ Absence

Fig. 1. Distribution of the C. retropictus.
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Zago] gAE g0l 11.76%°]th. 7 a%lo] ZFE|A]
A2 ARk HPHE $7 Q1 474R] REE Z37E HE7ER|
7Fedt Be Ao 5 W s £ A1} AIC s 7%
2 Aol ¥ BdL FEXEN SERE AH7HA
o AE el eR Hg3 ndo|qrt. =2 Z3} s
2HE Q7R 9] Alg e AA 2ARES 23] A
S 7% psie 0.1546£0.0165 (mean + Standard Error)2
7|1edaEo] dg 2ARES HARE gEol] 15.46%°]tt.
QL 7| arEo] EART L 7HEE - 23] 2ARE FSl
A2 50| 54.12%HcH(p+ SE, 0.5412£0.0491). ¥Hd
FEZI} SPHE, S, SHEERE Q7R 9 AgE
HE AR R AEEHS Y 7|¢dLsol dd 2
ARRAHS A48 50| 15.58%F 2 (psi+SE, 0.1558+
0.0167), 2AX| A 7|z go] 24T F¢ X2 &
2 53.48%%TH(p+SE, 0.5348+0.0832) (Table 2). psi gt
< 71R02 V|edaEe] BxT sl e AR 4
HEW 7|5Zdarse] AYEA Ggkd AF 5 A8l 4

o A7 ANA psi kol EA UEbRAT (Fig. 2). EJF 3+

<0.05
> 0.10

>0.15

Fig. 2. Estimated probability of occupancy based on the presence
or absence of the C. retropictus. (Black circle: Presence sites of C.
retropictus, Purple circle: occupancy estimate of C. retropictus).
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Table 2. Naive estimation, average occupancy (psi) and detection (p) probability, and standard Error (SE) derived from the occupancy model

with four environmental factors.

Model Naive estimation psitSE pxSE
psi(.),p(water_width, distance) 0.1546+0.0165 0.5412+0.0491
psi(.),p(water_width) 0.1530+£0.0163 0.5434+0.0354
psi(.),p(elev, distance) 01176 0.1591£0.0169 0.5045+0.0519
psi(.),p(elev) 0.1585+0.0169 0.4996+0.0328
psi(.),p(water_width, stream_width, elev, distance) 0.1558 £0.0167 0.5348 £0.0832

psi(),p()

0.1391£0.0164 0.6071£0.0545

Table 3. Number of site and proportion with higher occupancy probability based on the estuary type.

Estuary type Open Closed

Total sites (%) 427 (64.40) 236(35.60)
psi=1 site {(psi=1 sites/total sites) X 100% } 71(16.63) 7(2.97)
psi >0.1 site {(psi>0.1 sites/total sites) X 100% } 99 (23.19) 23(9.75)
Average psi 0.20 0.07
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Fig. 3. Statistical difference of diversity index (a), richness index (b), dominance index (c), and evenness index (d) according to the presence

or absence of the C. retropictus.
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