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ABSTRACT

B AT A= TS AT T AP IS -85t “dit Zotfjof| A Aok AAlEES] FFEIF Horkd o] FRet &
of| et 414 Y(feeding type) E 2 205 B 5= QI E=A]7E ERlstdrt. tho] A2 i o 2 AAFE HAHS 249,
oA A, BB, A, A o2 FHEES o], ARG ol A= 2 A3t o i A o] - [ttt SR = 5
ol A ZA1E H]-8(47.9%)°] 7 =9k, dafloll Ae 2 A8 (32.6%) 2 o T A5 O] H]-81(29.6%)0] -GASHA] E=oko H, SFsfjo]]
A AT A H18(42.3%)0] $AIsHA Sl 2 Ao mhE A F-E o] T TE7 T3S 2ol & Bt o] AXE Higro
2 «AAFE2 g FAFof| 2 FHTE 2o 7t AT AJA|? ofyH, ZF <A E S8 73 Holxpl o] FFet oF
(438, %4 2tolo 25t AR5 mhetgh Ax), A g of| b2 -0 2ol ZF A &8 7Hs Horkd o] FRet
2 Zpolof| A 7]Q1E-& 1ttt Aol -3t Foflo| A= TP A 02 28] A ot sl 27 A7l fElsta.om,
1 ZFoN A B/ (sheet form) Tt TFS-74 3 thick-leathery form)2] S|ZF w3 o] WE ] o] glo] 241§ o] Ho|zlglo] F-H-a19]rt.
SHH, 2 A3t A4 A o] Hlgo] FAH w9 Eeflol A dliR o] HEE NS ot op e, AEEYIE U A
tido =2 7H Eokon, el e s ] sl 25F-2] A Aol 7Hd W2 B A B S 3 E0] U= FAFete] o THd Al o] A
Alof| f-2]gt 27o] et wakA, AAF-E ] wHTE, 3] A 7123 Feeding guild’ 241 9] -T2 E ¢35 2H == A
o] ofa}, o] F2] AA2] Yol 4] o] & 7Ha7t Hop o] F7 Wl oFo] shte] a7t AA 8 4R P2 v|X| = A L2 Wik

Effects of feeding type and food resource availability on community structure of mollusks inhabiting hard-bottom subtidal areas were
investigated. By following guidance from several references, mollusks observed in this study were divided into 5 groups according to
feeding type - 1) grazing, 2) filter feeding, 3) deposit feeding, 4) omnivorous and 5) predation. The results showed that both grazing
and filter feeders were the most numerous, explaining grazing type in the East Sea accounting for 47.9%, 32.6% in the South Sea and
29.6% for filter feeding, and filter feeding as a dominant feeding type in Yellow Sea accounting for 42.3%. Results of this study
showed distinctive difference in community structure depending on mechanism of feeding type and geographical areas where
sampling took place. With the results, attempts were made to understand whether community structure could be affected by feeding
type or feeding availability and found out that community structure depended heavily on food resource availability. In the East Sea
where marine algal density was high, the algal community in the forms of thick-leathery and sheet often occurred in water column with
high transparency which provides proper environment for growth. In the South Sea where grazing and filter feeding types were
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predominated similarly, the algal density was high, but had the relative highest phytoplankton density. Whereas in the Yellow Sea
showing the lowest algal biomass compared to the one in the East and the South Sea, and phytoplankton density was similar to those. It
might be a adequate environment for filter feeders than grazers. This study concluded that community structure of mollusks showing
high abundance was present where food resource availability with types and quantity was high.

Keywords: Mollusks, Community structure, Food resource availability, Feeding type, Hard-bottom subdial area, National Marine
Ecosystem Monitoring Program
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N 7E3714) Z5tloll Al A EE Aol e EE—’] AEoll= Ho7t B4AQ1 @49l vhE A 7Fs Rt |
oo] thigh 7t Al dxt 4441 0] B-8-J(optimal foraging)> 724 B.Q ARtolw, AAIA Tof|A 444l 7t Holo] F7
oF o] ot o) A4 Es= Ao BeAQl 8 A= A8 %—5—%3}3}. 1B g o A= AR A O] Ho] FR et
ol et AHZFR A O] AAEE S5, B S -FrolRt e 2 A 25 LI =H(Kwon et al., 2010), 1
SLof| A 2] Al Al sl AdAdS 71 F-E0] -0k=(“guild structure’ in Root, 1967) w727 F ALt

ot Zstol] AAShe -] 2S5 G-REMIIAL o5 o] RotA igte o] e el 4ok et o
A AR ETO 2 7] Wenner, 1987; Lindeman ef al., 2009; Dauvin ef al., 2010), 21738291 22w} =50l 4] ek
H2A749] o]z “5(Bohnsack, 1979). 2= {I5}o] ALe] Mo} 7 tei= /4371 Zslfol] AAlsH= 241 s= K Yoon e
al., 2009; Maeng et al., 2015; Lim et al., 2018)°] H|3H| Atz © & o - vke Holck AlgkAo] 1 72 A Ao =415}
31 Z5 ] A7 1 AMEE T = AASks Ao Aol et A= viE A EAS et 2o E odelA ot
(Ruitton ef al., 2000 in Patella spp. community). QA0 2 HIGHE O 2 301 k] = A=Al o] 2jo = 4=Alof| i sl 7-9]
At ete] 22 (flora) 21015 7FH 27| =1 Grace, 1983), UoP oI5 sERE A4Ioh= A1 M 580 - &
L e Holefs 2YL%0] Aol -GSt Ruitton ef al., 2000). E3F QITTHAIS HEls] AAoIR]= F5) 0L 44]0] Zlo]
ArE BHE oA AAEEQ] Hid s w2 A Hdeithe A-2xtke AIRE HE Itk (Grace, 1983).
Skt Aot et 25| A A58 2o Higt 9= Son er al.(2004a) 3 Kwon ef al.(2010)5-2} 248 AR A= 7|
Shal= A F7EA] TR 1 A A o] TSt 712 (descriptive) 7H(Seo et al., 2009; Yoon et al., 2009; Lim ef al., 2018)
A ZE5of et 5E4 B-5(inventory)2 Tloh= 5ol thet 7-5(Son et al., 2004b; Choi et al., 2006)°] T
0 QIek. T1fu Rt o] AAEE TS R “HF R TR v Wlol A ek TS A
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Fig. 1. Sampling site of hard-bottom subtidal mollusks and algae in the Korean coasts on May and August from 2015 to 2017
with a specified underwater quadrate and scuba diving.

Table 1. Sampling site, in detail, of hard-bottom subtidal mollusks and algae in the Korean coasts on May and August from
2015 to 2017 with a specified underwater quadrate and scuba diving

Location Station Site Longitude Latitude Sampling years
1 Chodo 38°29 16.35” 128°26" 43.92” 2016,2017
2 Gisamun 38°00° 31.17" 128° 44" 40.06" 2016, 2017
3 Hujin 37°27 58317 129° 11° 05.07” 2016,2017
East Sea 4 Nagok 37° 06" 50.74" 129°22" 48.02" 2016,2017
5 Geoil 36°42" 40.86” 129°28" 41.10" 2016,2017
6 Oryu 35°49° 01.26” 129°30" 56.94" 2016,2017
7 Dongseom 35°03 45.95” 129° 01" 22.65” 2016,2017
1 Cheongsando 34° 09" 02.40” 126° 52° 45.10" 2015,2017
2 Geogeumdo 34°25° 15.00” 127° 07" 19.60" 2015, 2017
South Sea 3 Geomundo 34°01° 15.62" 127° 19" 29.72" 2015, 2017
4 Mijodo 34°43" 19.16” 128° 03" 11.25” 2016,2017
5 Jisimdo 34°49" 34.34" 128°45" 19.28" 2016,2017
1 Daeijakdo 37°10° 41.64" 126° 14" 44.82" 2015, 2017
2 Gyeongnyeoldo 36°37" 34.80" 125°33° 31.02" 2015, 2017
Vellow Sea 3 Hodo 36° 17: 52.19: 126° 14: 44.38: 2015,2017
4 Gwanrido 35°49 12.96 126°22" 03.90 2015,2017
5 Uido 34°36 16.98” 125° 51" 43.44” 2015,2017
6 Gageodo 34°02° 49.02" 125°07" 21.50" 2015, 2017
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FINE GAISP Slote] vl 2AFAREE 5Y0 227] = A 02 Fdsto] BE A gskair 22 A 4
() 91712 E F-E-L Park(1970)2] R gt o] 2wk,

7} A} 510l 2] B EEARIE seuba diving S Eo 2 A A 1-2 mm 2719] 25 BEAAS] 429

A
£ fI5te] 5'85] 3FE(Son e al., 2004a) S BT B2 o8t R HAHA(50 x 50 em) W EASh= 2=
A=AN(Z71 1 mm oVge] i AAMs= B si2/)E AlRshe w4 oz offofint. HAH 2 W EAks Ee
HES2 WPl 24 A28 571 1 mm o] BEAH G 2§ 5o ol s gol A A st AR v
A5 flste] A= 5] B8t JElE A o= eIk oo, 2R BE2 n|2] I35 AP ofo|Hf o] Kt
sto] Aoz 2HIstgint dAAd s U A FTE FESS A o7 szt RA U A 2 Bl A, A
7%t & #3719 34 5l HEE710] YAl Borax® F9MAZ 10% s~EZ2Td 802 14, HESIH. s/
O] 78, ol HlE AE Mo B iR At & AT ETe o A8 Y2 54 H A
F AS A7 7 Bl

0

2479 o IH-HEH AN FE B2 G R S0 AR 3 12t R oA AAls e Adste] Z2F F
2 =5 = TFkR #a1-7?1(<ll. Barnes and Hughes, 1988; Shimeta and Jumars, 1991)3} 24| Al
A U AR R Soll 2t ZF B AR AAstal o, B Aol ofd F9] AN dRESEE
Cerithium alutaceum: E|8=4 2o AA 27T A Alot= 2A19) offd T2 5 A J(BFES4E1 S &
A1) L= ERdlte] BT WA S 2 Bk sl 2 B2 o] A 54 @ 2 ANAE WA AS) =
Z12(CAS-MWP, Korea)= ©]-8-510] 447 222714 461 00, 5 2t a3 52 th© 2 Litter et al.(1983)2] 715
of| wat 6719] 753 02 FHsto] 2E Aol o853t

EL = 7ol S AP (2015-2017)(http:/www.meis.go kr/rest/main) AH2S HFRFOZ Ml Zalol] A}
A 71 QIR AP A A 5Ea 8 Lol S 2 33T AR E Bt o 2 AbEoto] |F 54 9l Aattof tjgh 1t
Zho]] ARESHITH Table 2).

2 AT gl i AXEEES T1E0] AR FollA oad AR Y] 7%, S40] ol mIAM| E7HRIE o &
oA dAleks =9] YF TE(l. G5 AEZ A, ErlE 5= AlQRt tiREe] FEo| AEEFTES Hol= qitt

(Meyer, 1973). WA, 2 170t} oA dAls 2 <] thiE2 A 22358 Hol= ke Aol 712519
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Table 2. Survey stations of the transparency in the Korean coasts. Data were collected from MEIS data bank (2015-2017;
http://www.meis.go.kr/rest/main)

Location Station

East Sea Yangyang-01, Hupo-02, Jukbyeon-06, Busan-09, Gampo-02

South Sea Deungnyang-05, Namhaedonaman-04, Geojedodongan-03, Wando-04
Yellow Sea Jeonjupo-03, Daesan-04, Boryeong-02

Table 3. Sampling stations of the phytoplankton in the Korean coasts. Data were collected from MEIS data bank (2015-2017;
http://www.meis.go.kr/rest/main)

Location Station
East Sea El, E2, E4, E5, E6, E7, E9, E10, E12, E21, S47, S48
South Sea S9, S12, S15, S16, S18, S29, S30, S38, S42, S55, S56

Yellow Sea W7, W10, W11, W12, W16, W22, W30, W31, W32, W49, W50
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ST 9, AEEFAEE B4 Vo= sl AEERAE U S oI EIARS A AP EEA) (2015-2017)
(http://www.meis.go.kr/rest/main) 83 Z, HF ot AP 7FE Q17 e ZAPY oA 2| 37 5Lt 8Hof 4]
A, BAE AES B0 & AFESto] 2% 1A E Aol iyt 2ol ARE-SIGIT (Table 3).

){l

3. 83
3.1 8o, A1 S S| MAIY ZAHE(%)
191, 20 S0l SRk 44 75 A o, Jel it ok ohelol o101 5 10

F0] A 2o] SRHALE o5 F 7P S AP

B
i)
oflt

0 2 AFHOfA 52.0%(39%), SHEoA 43.8%(465) S

A }%M. 0 5 RolA) F9 75 241 the.0 8 Aol Al g~ S AR A 0] 40 2 e} A1
of e 23 8(%)0] =910l Glo1A] A9k 5170] Ko7t iz 2102 ket Table 4, Fig. 2). #19 HA14] 24
3 24980 9N 054 G x}o ] AR TAGO) o 2uo] sl lo] o) bt 2okl M4 AEE] A9

ZAAF50] AT 0 2 S5 22722 UERAITK Table 4)

o] -7, Aol & 82, 3}—r°ﬂ/‘1 T 745°] QAlE=C] ST o5 T, AFolA 7P At AR =
A0 2 34.29%(28%)S AA5HTL TR0 2 oI A1 (28.0%, 23F) A H(25.6%, 218)—~HHAEAAR(11.0%, 9
B~ HAR(1.2%, 15)0) 42 bt W shol A Aot 2] TAH(33.8%, 255)°] 7P $H A 43

Table 4. Spacial and vertical variation of percent composition (%) of the mollusk’s feeding type based on the quantitative
hard-bottom subtidal samples for 2015-2017 with scuba diving and a specified underwater quadrate in the Korean coasts

Location East Sea South Sea Yellow Sea
Feeding type -5m -15m Mean -5m -15m Mean -5m -15m Mean
Grazing 52.0 43.8 47.9 342 31.1 32.6 329 18.5 25.7
Filter feeding 173 23.8 20.6 28.0 31.1 29.6 382 46.3 423
Deposit feeding 10.7 5.7 8.2 11.0 4.0 7.5 6.6 11.1 8.8
Predation 20.0 26.7 233 25.6 33.8 29.7 223 24.1 23.2
Omnivorous 0.0 0.0 0.0 1.2 0.0 0.6 0.0 0.0 0.0
a Predator Deposit feeder b Predator Deposit feeder
15 spp. 8 spp. 28 spp. 6 spp.
(20.0%) (10.7%) (26.7%) (5.7%)

“':‘ Filter feeder
25 spp.
(23.8%)

Filter feeder

13 spp.
(17.3%)

Grazer
46 spp.
(43.8%)

Grazer
39 spp.
(52.0%)

Fig. 2. Percent composition of feeding type of hard-bottom subtidal mollusks sampled quantitatively from the East Sea of
Korea from 2016 to 2017 (in detail see Table 1) with scuba diving and a specified underwater quadrate (a:- 5 m, b: - 15 m).
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a Predator Deposit feeder b Dep(;sit feeder
21 spp. 9 spp. Predat spp.
(25.6%) (11.0%) zfse s;:f (4.0%)

(33.8%)

Filter feeder
23 spp.
(31.1%)

Omnivore

1 spp.
(1.2%)

Filter feeder
23 spp.
(28.0%)

Grazer
28 spp.
(34.2%)

Grazer
23 spp.
(31.1%)

Fig. 3. Percent composition of feeding type of hard-bottom subtidal mollusks sampled quantitatively from the South Sea of Korea
from 2015 (or 2016) to 2017 (in detail see Table 1) with scuba diving and a specified underwater quadrate (a: - 5 m, b: - 15m).

a Predator Deposit feeder b Predator Deposit feeder
17 spp. 5 spp. 13 spp. 6 spp.
(22.3%) (6.6%) (24.1%) (11.1%)

Filter feeder

29 spp. Filter feeder
(38.2%) 25 spp.
(46.3%)
Grazer Grazer
25 spp. 10 spp.

(32.9%) (18.5%)

Fig. 4. Percent composition of feeding type of hard-bottom subtidal mollusks sampled quantitatively from the Yellow Sea of Korea
in 2015 and 2017 (in detail see Table 1) with scuba diving and a specified underwater quadrate (a: - 5m, b: - 15 m).

o2 UeRton the.0 & oA RA(31.1%, 238) 1 ZA1H(31.1%, 235)0] TUT 28-S UG T, E1Z 4419
o] 7P W2 2/JE8(4.0%, 38)S L3Itk Table 4, Fig. 3). wiebA] Falle] 29 ook 22 2193 4413 2413
O] ApA] (ot W) A atgh) o] 32.6%2 oA 9(29.6%) R EAF(29.7%) T A 0] frARRt gk HEh
of o= 54 Aol A4 ¢S Hetle w877 obd & & 5= Al 9{TH(Table 4).

Galle] B, N E 768, sl T 5482 AAls =0l FRSIAT o5 T, 7P e A g2 oA gL
R /gHONA 38.2%(298), SHROIA 46.3%(258)E AFAIsEATE Aol SloiA] Felle] B¢ et shrefl A A= Aol
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ot 2A&S ERllo] Al oA thg o= AR 1%—% ]°§—'§— 19d—EdEd49 o= Lehd vhd, s
oM AP -2 A P EHEH AP o] A 2 LFERI T Table 4, F 20 KAl AT} A1E AkalE H]-8-0] A

27 Bagro] 4494 AR 249(25.7%) L TAH(23.2%)°] 16“ 27 ot ebtsSel dm e &
Aol 2 TEE YR I 90k Table 4).

2 =
SHeq 2 Shefr A Solleh Rl ulsh geloll A 71 gigron], A ”—HOHH% g 5o A5 H 0= A
Aol g 3lo] ohlet A1 %ow APl G Table 5. 90 2] o RS 130 Bl 1o

ujghe] S RO sfedd B A SR A 5 7HE Al
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Table 5. Spacial and vertical variation of algae biomass with total and two functional forms (sheet (S) and thick-leathery (TL)
forms; Litter et al, 1983). Stations represent sum of the number of sampling stations in the each location. Data of the each
location were pooled for analysis. Mean represents means of biomass (gDW/m?) of all algae and of the two functional forms at
the two vertical positions (- 5 and - 15 m), respectively

Biomass (gDW/m?)
Location Stations -5m -15m Mean
Total S+TL Total S+TL Total S+TL
East Sea 7 237.42 90.39 31.18 14.14 134.30 52.27
South Sea 5 298.32 64.96 45.12 18.23 171.72 41.60
Yellow Sea 6 122.65 46.92 3.79 2.09 63.22 24.51

o A = sl T 2AY GAlEE2] T Holatlo] B FA9 T thaEd F50] ARAIShe gl ot =
&0l F ot ol o] 2F2 oF 1.38l9k2. 18 =2 gk b 24 F5ff Rt Z=stdjof A Alohe shFe tE sl
A

-1
H]6) #2 4T 0hl S50l AAek 28-S U 4 AT Table 5).

B E5(7.143.0 m)—Eoll(4.0£2.1 m)—&5l(3.2+1.6 m) 2] &A1 2 =4 el th(Fig. 5). £3], SoflollAl
A} =0 7ro LR o] EX Ly tols] ottt e Uelie) Sle] A, Yol EMEs) AlA o

S A2 EFTE Uee Hol—sol—-35lo &M= w7 et Z2u sl delle] A g Eae Bee 2

otom, et M= e s ol vl A e & W2 W=E HATK Table 6).
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£ 3] : i
=

0

East Sea South Sea Yellow Sea

Location
Fig. 5. Spacial variation of transparency in the Korean coasts on May and August from 2015 to 2017 measured with a Secchi
disk /n situ. Location in detail see the Table 2.

Table 6. Spacial variation of the phytoplankton density in the Korean coasts on May and August from 2015 to 2017. Location
in detail see the Table 3
Location

Variable East Sea South Sea Yellow Sea

Density (mean, cells/mL) 3534530 3784454 2974233
Number of station 7 5 6
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4.1 ZEF

o] Aok B FE2 5 o TR0 HAES 27|Hiks Ao Hot fafet 584 AAEe 7RI
(Levinton, 1982). 12t ERFAQ1 A& 7H Soletle, YA A7] ode] Blol= A tld o & AElisA] o= 5o &
At A4 712KBrown, 1997)1 2H419] A 885 = tSK optimal foraging)/‘]%‘ T = e d
(DeMott, 1989)2 7FIt}. WA, Levinton(1982) 2] A 5 71& A+ A= v 0 = ot ol AAls=2] 2t 54
NS 248, AN e me HAE =0 2 ArFSo] thd A 0 2 mitksle] Wo]
EASAL s sk Aol 727t Sle 4= Ak

T2t Root(1967) ©]% 7~}ﬁ7* l FFo= «“FYU E FARE Hollo] ool FUSH AP TE= T
=(Mcdonald et al., 2010) “Feeding guild”2] 7H @} 1 AAlof] TS A7 Kwon et al., 2010)7} k. 5], $H=2] ¢ 9

ofl

et vt < 75?4 = et SRS 71 Sl tEre] EATEel Rt AXTA T oA o] whelafA Rl el 12l E 22
7 ol gEol= A& Bofrokal glo] ikt skl o] 2710l A “Feeding guild” 2] 7Hd-S Z-8-A1 4= Q1T
“Feeding guild”2] 7ol 7] 23+ ot Z51tf| A4] A5 1322 A4 R 424 08 7Hs3t Hozhdo] tis)] 4

T2 2 At 24 Hol)l iRt o A1 ol Holdl Aol este] A% AP let. 1= o]
St Al E51AL 1 = Feeding guild®] 7d-& 2151 S5t ﬁlME} Sl 78 24P ddid A
U A= T, 47.9%, Fig. 6a)2 S27 & AME=2 A4 o8 RIErF a2 A9 o2 F(Yoo er al., 2007

Kim and Jang, 2012)°] ©F40%S 2}FA|5F1L Itk Aol A (Table 5) Ho|xFe 2§t “Feeding guild”2] &4} 1of| w2
THTE A0 e ATIS HofErh Hollet A AR AlEEZ3E s Uehd FofollA oAl o] AThE]

Deposit feeder b Deposit feeder
8.2%

a

Predator
23.3%

Predator
29.7%

Filter feeder
20.6%

Filter feeder
29.6%

Omnivore
0.6%

Grazer
47.9%

P
Grazer
32.6%

Deposit feeder

Predator 8.8%

23.2%

Filter feeder
42.3%

Grazer
25.7%

Fig. 6. Percent composition of feeding type of the hard-bottom subtidal mollusks in the Korean coasts. Annual, stational and
vertical data were pooled for analysis (a: East Sea, b: South Sea, c: Yellow Sea).
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|

Hl&o] 2213 9] oF 1/2 Hlol| ¥|#] ¢=(Fig. 6a) ©If F shh= PP H o2& Rt A oA 2A=2] 5314 A
A F= f3lo] o ARRES] Holzlo] F-2s] EARtOlE Bkl o520 ARt HRE Aljtoh= Q1o = ARger
7FsAE Sl A o= 7P v AR AR s 0 = lsf Hlo|AbeQl tHY sl 2T Fol A ] tigt Hol=d
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