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Distribution Patterns of Macrobenthos during
Recent Summer Seasons at the Bongam Sand Tidal Flat
of Masan Bay, Korea

Jin-Young Seo, Jeong-Hyun Kim and Jin-Woo Choi*

Risk Assessment Research Center, KIOST, Geoje 53201, Republic of Korea

Abstract - In this study, a series of survey were conducted to identify the distribution patterns
of macrobenthos at the Bongam sand tidal flat in Masan Bay. We collected macrobenthos at 9
sampling sites twice in June and September of every year from 2012 to 2017 using a box core
sampler (collecting area, 0.025 m?). There was a total of 50 species with a community density
of 6,388 ind.m* and a biomass of 313.9 g wet m’ during the study period. Polychaetes had the
highest number of species and density among the macrofauna, but the mollusks had the largest
biomass. The number of species ranged from 10 to 25 during study period but increased to over 20
species in 2014. The density which ranged from 1,508 ind.m* to 12,008 ind.m rapidly increased
in 2015. The dominant species were all polychaetes such as Heteromastus filiformis, Prionospio
Japonicus, Hediste diadroma, and Neanthes succinea. The mean diversity index ranged from 1.2 to
1.9, richness index from 1.2 to 2.4, and evenness index from 0.5 to 0.9. From the cluster analysis
results, there was a spatial difference in the similarity of faunal composition of macrobenthos and
this pattern was maintained throughout the study period, that is, the temporal similarities were
higher than the spatial similarities. There was a change in community composition from June 2014
to June 2015 in most of the sampling sites. During this time, the dominant species also changed
from H. filiformis and N. succinea to H. filiformis and H. diadroma. The density of opportunistic
species such as Capitella capitata and Polydora ligni decreased compared to the early 2000s while
the population of H. diadroma increased from 2015. There was little ecological information on H.
diadroma such as when and where this species occurred.
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Fig. 1. The study area and sampling sites in the Bongam tidal flat of Masan Bay.
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whisker plots (maximum, 75%, 50%, 25% and minimum).
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Table 1. The results of SIMPER analysis for the site groups in the Bongam tidal flat during the study period
Group A Group B
Species Abun. Con. Species Abun. Con.
Average similarity: 38.84 Average similarity: 47.29
st. 1 Heteromastus filiformis 205 56.0 Heteromastus filiformis 325 62.9
Neanthes succinea 60 222 Hediste diadroma 225 222
Average similarity: 55.06 Average similarity: 52.19
st. 2 Heteromastus filiformis 260 62.8 Heteromastus filiformis 353 574
Prionospio japonicus 182 25.6 Hediste diadroma 137 17.0
Average similarity: 40.52 Average similarity: 50.12
st. 3 Heteromastus filiformis 217 76.2 Heteromastus filiformis 433 679
Hediste diadroma 74 10.7
Average similarity: 48.41 Average similarity: 47.47
st. 4 Heteromastus filiformis 169 53.6 Heteromastus filiformis 150 61.0
Neanthes succinea 74 34.7 Hediste diadroma 90 19.7
Average similarity: 44.69 Average similarity: 39.42
st.5 Prionospio japonicus 233 44.5 Grandidierella japonica 160 344
’ Heteromastus filiformis 105 394 Heteromastus filiformis 143 24 .4
Hediste diadroma 193 22.6
Average similarity: 55.92 Average similarity: 56.95
st. 6 Prionospio japonicus 203 412 Heteromastus filiformis 139 724
Heteromastus filiformis 201 35.7
Average similarity: 40.40 Average similarity: 38.58
st. 7 Heteromastus filiformis 180 48.5 Heteromastus filiformis 416 51.0
Prionospio japonicus 124 22.5 Hediste diadroma 168 216
Average similarity: 40.45 Average similarity: 56.68
st. 8 Heteromastus filiformis 218 452 Heteromastus filiformis 243 58.8
Prionospio japonicus 351 447 Hediste diadroma 100 19.7
Average similarity: 42.74 Average similarity: 51.30
st. 9 Heteromastus filiformis 138 62.5 Heteromastus filiformis 579 60.8
Neanthes succinea 42 22.1 Prionospio japonicus 213 16.6
Average similarity: 66.67 Average similarity: 52.66
st. 10 Heteromastus filiformis 216 73.1 Heteromastus filiformis 619 66.1
Hediste diadroma 249 144

Abun.: Abundance, Con.: Contribution
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Table 2. The Spearman rank correlation coefficients between environmental factors and biological parameters of macrozoobenthic community

H' R J Species Density H. filiformis H. diadroma N. succinea
Sand 316*
Mud —.308*
Mz —.300% — 402%* —.352%
TOC 394%* 332%
Species 365%* 703%* — 550%*
Density — A57%* 385%*
H. filiformis — 455%* 303%* .802%*
P. japonicus 380%*
H. diadroma — 423%* 276%* S575%* A3
N. succinea —.197* — .398%:* 523%* — .632%* — 237% —.202% — .243%
Ceratonerelis sp. —.224%
*p<0.05, **p<0.01, H": diversity index, R: richness index, J': Evenness index
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L o 9T o) HVWALR RYT, U P &
o AHHAE A N. succinea®) NAlee Sds=AT
o g FuBAE Z5 QAUE, ZURFE A

z=H

M‘]— Eg [ I
&, EFR TR H. filiformis, H. diadroma, Ceratonereis

L)

sp.&] A<t 59 FRBAE EA
oo

L A A&

TUAELS AT g FREe AHAA Az
o AT FA FHdle Y VAT AGAE BRE &

Ag el wetar ok A A A FHA A
HAE Y 3% T2 200690 Pb, Zn, Mn, Cu7} Sed-
iment Quality Guideline®] ¢J3}H -9 AslA < AH A
2 yepsta, 201390 AFE Y g 7IE std
Pb, Zn, Cd, Cu7} #E|7|&& 235t A2 eyt
(Kwon and Lee 1996). §3] A9 A FZo| x5 A
A F=7F =A JEbgTh 2Eu 20099 iﬂ}‘)ﬂ/ﬂi 2006
dol visl Fa4 s=7t s, Znt FEVES 20
8913, Pb, Cd, Cu 52 FY7|&& 25t A2 LPE}
U Z1&A Q1 Brejo) s LTt g Ao yEyt
(Lee et al. 2010). o] & vpAtgte] © AZFA| Ao T &
dAe] A B Fog2 HAE o] I Q7] g&
AZ o2 worEn a1 FYAE Y] EAAL2 20049 2
Aboll vlel &2 AFLAd APA Ao YerdTh 20049
ZAbol| A= Bafgheo] 62~100% W2 UEHE U (Seo er
al.2007), 2 AT AL 36~80% HYE A AFA &
FAoE YA gefo] T7He AR Ve, gha o] e
2 2004¢°] 04~1.1%2] HYE 22l WHH (Seo et al. 2007),
2 do A TOC &HEFo] 0.1~1.6%2 HYE Bt o
Aoz UA e TOC ek} o] AuaAS Ho|d,
=% T 94 YA Fgol 22 ZollA =4 dehdt
Aol A TAAE EV#E—J Fe4 ?%E*% EA8 A=
o} & Are|E Wkl &

mpob 9 FHej7t B Zﬂﬁi oot %E}

ga&rfmo{Nrﬂzr

2. YPAAMEE 2=
S A Higt

T M BE Wz

_L\.‘
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A= ot gaer A A4 AT A, 2
Hol| gt AL Qlow, BAE =
BE 3ANTEY EExF o

(MOF 2005, 2013a, b; Seo et al. 2007). 7+ 2k AH& Hop
Al gAreE e AEE F8 T2 H. filiformis, Ce-
tatonereis erythraensis, ©| 0352 ¥} X2k (Ruditapes philip-
pinarum) 50| Tt ZAT A= ZF AL X9 37
Edof et SY3 Q) EFol FAE ATk BAE
A& 2004 ZAMNA BE ZANA P.japonicus, Polydora
ligni, Capitella sp., N. succinea 5°] $3+t}(Seo et al.
2007). ©] & P. japonicus= AADE7}F 2F 11,000 ind.m ™
oo ujg ot & AolA P japonicus®] B A4
Y 11,886 ind.m &2 2004U7} 2 x}o|S Ho|x| &,
69 B AAUEE 19251 indm "2 © &4 Yehtth A.
filiformis’= 2004¥ ZAAE SHFFG o AAE =
260 ind.mo]] EB3IAT B AFLo|A FF AAUEE
25067 ind.m & 2004d0] H]3] 1008 o4 F73 Ao&
Sp=37e=

.98 =4

20049 AF+AL FUAHANAN = Capitella sp., Capitella
capitata, P. ligni 5°] S84t 2 AFA A detrt
Zof AA g FHNA =2 AAEESE Bt o] T2 7
718 ol F71et 438 MASE 2l LA9ANF
EE iR AEE 7HRE] FAR F fT1E Fotge] 2
oA H3= F=°]th(Pearson and Rosenberg 1978;
Choi et al. 2005). £3] C. capitata= L BAAF FAAZ
7P SASHA L EE oA st A= dEA 3l
3, upibekat ZAseke A 1990t FE 20009 ool -5}
= Ao 2 Btk (Pearson and Rosenberg 1978; Choi et
al. 2005; Lim et al. 2007). ©]&j3 TE2 3715 &Fol &
2 U g3 2 AAg 13 sHEA g2 o] gt
LAAAFO] AT B IN £ &F 24L& 7HA
2 Qloh mEkA 20009 W ZEko= o] HE LA AIFE0]
U ghgo] A o® =9d AFA ot E AEY stF
A Ho| F2 B33} QIQITt. C. capitata, P. ligni7} 293
ShAE AFA sHE FHo] 20164 o] F kR A& k&
A kot EFE w38 Zehith. 22U 20123 515 2015
W7kA] ofm] o] A HoA & o] F LPAAFo| A S5}
A gskth et o B3 AnE SUAAYY AR
©A3}7]= o]t} Spionidaeol| 43}= Polydora species®)
NAG Fae F71E Fao 22 84 Az g7 B-Ho|

A= Aoz HAEY, Capitella species= 7= T T

A 2= A AT B4l 2 9EE gt Capitella spe-
ciese T2 SA 1718 &0l & fFoA 1E=R
EEZ 3t} (Tsutsumi 2005). Capitella species?t $-A3t= A
L2 B A 59 20049 AolAlE 3€o AHRAE
35 HTH(Seo et al. 2007). 22U & A+ F2 SHAQ
6~9Yo) FARALE 435ttt WA Capitella species
o 28 5ol Uiz #te T4 24 3 s Aes
B},

BUAHA A= 20159 o]F SHF A o] Wt H. di-
adromaZ} N Z20] $XF 02 £&3}T}. Hediste species=
FHo] &E 7| 2 ARt A AAF Loz 5F0]
Bzt Q= Ao 2 B A 2™ Hediste diversicolor=
o 9 Su] A g Atel FE EE8}AL, Hediste limni-
colat= 51| HjH e} Ao AAst= A= IA o,
Hediste japonica, H. diadroma, Hediste atoka= =} & X
g Forrlof Aol FE3= A= &A Ut (Nishizawa
et al. 2014). H. diversicolor= 3|545E 7|5=97HA] Z YA
AAsta glom ZH7bE, ol 7ot A 59 Holdo® Fagh
YA E ZA|3F Ut (Burlinson and Lawrence 2007; Cong
et al. 2014; Cuvillier-Hot et al. 2018). =3t A Ao A 47|
AS7HESHH, HAl w7l & AAA SHME E8ETt
=oF FEAYE FHoE AESH A< HHE 7=
A7 gol AU FHollA H. japonica= 3, A3
T Aaligtoll BaEshe, 2T Ao M= AAlsk= Aow &
HA Q3 H. atoka= QA3 Z8)¢Y, H. diadroma= F3 =,
AAE, A7 st ol AAste Aoz g A Arh(Choi
2016; Seo et al. 2017; ZKMA 2017). &Y Hediste <01 o
e =W A= vHR Ao, SA AR H. diversi-
colorol Hhgt Aqgro] PR XY PE & 11 JF 5ol of
g sy AE = A ezl Aol git

HolNH o A= Nereididae©l| £31= 3% (H. diadroam, N.
succinea, Ceratonereis sp.)©] 83}t 2000 ) 2 52¥
2010 zHboll= N. succinea?} S 3FE L (Seo et al. 2007),
20109 34t N. succinea®) W57} 743 WA, H. dia-
droma®}; Ceratonereis sp.7} $-%3 . HlA 22 Nereidi-
daeE ET3 ragwormEL 2=, G&, hypoxia©l thgt WA
o] 73}tk (Scaps 2002). N. succinea+= hypoxia® ot WA
o] 7%t e AXAZo R d#HA o (Bosch et al. 2015),
Hediste speciesi= %9958t 1ol 4 AR7 St &
718 28 AAEoZ AdHA Qo) (Aberson et al. 2016).
gt FY &ol £3t= o] TE2 JAFFE surface deposit
feeder or carnivorous® G-AFSIH, AA1A] 374 HA] sandy
mud &2 muddy sedimentE 4133} (Scaps 2002; Aberson
etal. 2016). W2t ARQZAE T F9o| WA 7} o]Foj7 o
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Soll sl Wee) el St GldlTh £ F 7 Al o
AR N4 B4 L ol o] o3t WEAAX F7} %

(e}

A7t dad o2 woE

H. filiformise 718 o] S7FstH A7t S7Fsk=
22} @ GR|A|Z 0| £3tch(Borja ef al. 2000). 20049 F Ao
A H. filiformis®] Bg AALEE 260 ind.m G, H A
A9 T 870 ind.m "G} (Seo et al. 2007). B AFNA =
200490 Hof AMAU=E 23l A7} AFE FA 3904
E2 AAEEE Btk 28y Ho| AAEEE 20048
ulaf 3uf o] F7Fe Ao 2 UEbgth 1 Qo= B 10(&
Aol A HF 3000 ind.m > o]AFe] L HALEE B
o2 AFLER H. filiformis®] AAYEE TOC ¥, 1
I AAE ol kol AHAAE BAh o] T2 FUAE
AR e 2E BAAA LA, TOC FEfo] doid e
239 AH 4~0004 R AAUEE Bt BHE, A4
;H;g] ©Z TOC ?sl—ako] 9}\-1‘:-] z—l;g 3;_]. 2414 1001]/\’] /1-]
AYEE Bojx G788 712 A8 AUt $7t
3 Aoz woE

§ 2

£ A7E upiE ko] 9AT me A B
AASHE JANFEY 5 2ATE AEPAE shetat

7] 913 2012¥HE 20174971R] 3HAlo A 23X & 113]9)
AA AFz2AE £PEAT FAAE LS 2l 5ol 70%
ol Bl AEE dEA Qo AA xAET Ad e 4
BAGSE A2 YA ggFo] 718t Qe WAL= UE
3h TOC §=E 2000W D) Z4to) v]8) 2715 Ao =E
Ebg ot Zdf TOC §ego] 1% 222 A3t =59 &

71 S7PF EUAE otk SRS q@AM s
TR 200090 ZRbo] HE] T WAL=}
A S7FkSTh T 2000 Zubef] B|&| © A A F-<]
283 L AYEEES A48, FUFEAFE HIR
g TR FA SUehe 5 w7 iAY] A3t 47
UERIL gick. whikgke] |ltoll AR St S whakt
o FFE A deo vkt SR 24 % 2d
YA ANR ) CFE-A =T} FasRT, 22 ¢
3 SHALR FUHE LAEdY v JA ALHUE
Aoz wotdr. a2y 8RS FA 9 2AF A]7]
ato] Ho& Qlaf B A3 Ao s go] A=A
4 As 5 otk 25 2 AZANTEY AL, 2
Yol gt F7F A ST FFMA fF7oll izt B7t
o Aoz gerE

Lo

Al Al

B Q7L A 7R o] T Eop| 2 ATAMY (AR ATF
AFl; NRF-2018R1C1B6007458)9] A ¥ o2 3= dHUt.
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