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SUMMARY

I. Tittle

Revision for practical application of marine ecosystem health index in southern
coastal waters

II. Necessities and Objectives of the Study

1. Necessities of the study

O For the purpose of the development of technical tools for assessing coastal
ecosystem health and the practical service of the health information, a previous
project of KIOST developed Marine Ecosystem Health Index(MEHI) based on
organizing, simplifying, and generalizing the holistic data of marine ecosystem.

- The numerical expression tool applying the selected indicator was established for
the integration of ecosystem health assessment.

- Results of ecosystem health assessments were reported in the special
management areas of the South Sea (Busan coastal area, Ulsan Bay, Jinhae Bay,
and Kwangyang Bay).

- The health score (index) integrated four divisions (water quality, sediment
quality, plankton, and benthos) was firstly introduced in Korea.

O For expanding the assessment technique previously developed, revision for
practical application of marine ecosystem health index in southern coastal
waters should be carried out.

2. Objective of the study
O Revision of pre-suggested techniques for the development of marine eocosystem
health index.

O Implementation of foundation for practical application of marine ecosystem
health assessment



III. Contents and Scopes of the Study

1. Research Period
January 1, 2017 - December 31, 2018
2. Contents and Scopes of the Study

O Revision of techniques for developing four sub-indices (water quality index,
sediment quality index, plankton health index, and benthic pollution index).

- Revision of the indicators and the criteria for practical approaches
- Revision of the biological assessment for chemical pressures

O Application of the health assessment technique using the preexisted data
monitored from the southern coastal areas of Korea

- Mapping the health assessment index of southeastern and southwestern coastal
waters

IV. Results

1. Water quality

In the eastern part of the East Sea, water quality was determined as the first
grade at 7 stations, the second grade at 21 stations, and the third grade at 2
stations in the spring of 2016, and the first grade at 8 stations, the second grade
at 21 stations, and the third grade at 1 station in the summer of 2016. In the
western part of the East Sea, water quality was determined as the first grade at 1
station and the second grade at 17 stations in the spring of 2017, and the second
grade at 17 stations and the third grade at 1 station in the summer of 2017.

2. Plankton

Planktonic health score in spring season was “Fair and Poor® in the eastern
area and was “Good and Excellent” in the western area of South Sea. In summer,
its index score was “Excellent” in western area, whereas the score was recorded
as “Good and Fair® in the eastern area of South Sea. In particular, although
planktonic health score was “Fair and Poor® in inshore area including inner bay, it
was assessed as “Good and Excellent” in open offshore area.

_Vi_



3. Sediment

Heavy metal concentrations in surface sediments of the eastern part (34 sites in
2010 and 30 sites in 2016) and the western part of South Sea ( 18 sites in 2017)
during spring and summer were obtained from Korea Marine Environmental
Management Corporation and used to calculate the sediment quality index (SQI.

Comparing the heavy metals concentrations in sediments of the eastern part of
South Sea to those of the marine environmental guidelines, the concentrations of
Cd in sediments exceeded the threshold effect level (TEL, 0.75 ppm) by 6% and 3%
for May and August 2010, respectively, the concentrations of Pb exceeded the TEL
(44.0 ppm) by 3%. Normalized to the concentrations of Li, concentrations of Zn for
May and August 2016 exceeded the TEL (68.4 ppm) by 10% and 17%, respectively,
concentrations of Cd exceeded the TEL (0.75 ppm) by 7% and 3%, respectively,
concentrations of Pb exceeded the TEL (44.0 ppm) by 7% and 13%. Concentrations
in sediments for all sites did not exceed the probably effect level (PEL). Comparing
the heavy metals concentrations in sediments of the western part of South Sea to
those of the marine environmental guidelines, the concentrations of Zn normalized
to Li in sediments exceeded the TEL (68.4 ppm) by 22% and 53% for May and
August 2017, respectively. Normalized to the concentrations of Li, concentrations of
Cu for May and August 2017 exceeded the TEL (20.6 ppm) by 17% and 6%,
respectively. However, concentrations of Zn and Cu were below the Li normalized
concentrations, while concentrations of the remaining 6 heavy metal compounds
were below TEL guidelines.

SQI calculated based on the Korean marine environmental guideline and TEL,
showed that indexes of sediments from the eastern part of the South Sea were in
between ‘Fair’ to ‘Excellent” for May and August 2010, and were in between

‘Fair> to ‘Excellent” for May of 2016 and ‘Good’ to ‘Excellent’” for
August of 2016. The SQI from the western part of the South Sea were 77-100, and
82-100 for May and August of 2017, respectively.

4. Benthos

The BPI (benthic pollution index) was applied to macrobenthic communities
collected at the national monitoring stations in order to assess their health status
during May and August of 2016 and 2017 in the southern coastal area of Korea. In
the southwestern coastal area, the values of BPI were very high at all survey
seasons and all sites. The benthic community health status was assessed as
‘Excellent” (Grade 1) or ’'Good  (Grade 2) during the study period in the

- vii -



southwestern coastal area. The benthic community health status of the southeastern
coast was also assessed as grade 1 or grade 2 except some stations. The lower BPI
values appeared at stations located in Jinhae Bay and at the inner part of Masan
Bay, especially in summer seasons when an azoic condition was detected due to
hypoxia. Thus the BPI value was estimated as zero and the benthic community
health status was assessed as 'Very Poor’ (Grade 5). Around the Nakdong River
estuary and Busan coast, their benthic health level was also assessed as *Grade
4’ during spring and summer, respectively.

5. Comparison of ecosystem health in eastern (2016) and western

(2017) areas of the southern coastal waters

Although there is somewhat limitation of direct comparison between eastern area
in 2016 and western one in 2017 of the southern coastal waters, the ecosystem
health was better in the western area than in eastern one. The health assessment
in the western area was better in spring than in summer. Deukyang Bay in the
western area showed ‘Good’ grade in spring but ‘Fair’ grade in summer. The
worst place of ecosystem heath in both seasons of spring and summer was Masan
Bay in the eastern area.
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Figure 2-2-1. Monitoring stations in eastern (2016) and western areas of southern

coastal waters.
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Table 2-2-1. Data information monitored in eastern and western areas of southern

coastal waters.

A5 73 dF

ZAAE | ZAMRO | B ZA _
} }aok | & LSS N FEA
- o DIN, DIP, Chl.a, DO
2469 | 60 o)
~ . DIN, DIP, Chl.a, DO
AL | 60 o)
27 30 Co, Ni, Cu, Zn, Cd, Pb, Al
HH2 ] N Li (82%)
5 Co, Ni, Cu, Zn, Cd, Pb, Al
@73 ) 30 |
Li (54%)
2017 & . o | AEEIIE VAT HAB,
e B i seelo), o (E5/43)
e 517 o | HEETIE AAF HAB,
o
vHe o}, AT (EZ/AZ)
. 0 Z5, AAS, A,
X‘] /\1 Ag = 4 - E}'Oo]:/\é Z]fr—
= S 2 25, AAF, AEF,
° Thepg A 4
A 18 360
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Figure 3-1-1. Water quality index (WQI in the eastern area of
the South Sea during the spring of 2016.
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Figure 3-1-2. Water quality index (WQD in the eastern area of the
South Sea during the summer of 2016.
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Figure 3-1-3. Water quality index (WQID in the western area of
the South Sea during the spring of 2017.
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Figure 3-1-4. Water quality index (WQD in the western area

the South Sea during the summer of 2017.
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Figure 3-2-1. Water depth of monitoring stations in eastern area of southern
coastal waters.
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Figure 3-2-2. Water depth of monitoring station in western area of
southern coastal waters.
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Figure 3-2-3. Results in scoring of total phytoplankton, HABs, HB and Plankton
Health Index (PHD in southeastern coastal waters in 2016 spring.
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Figure 3-2-4. Results in scoring of total phytoplankton, HABs, HB and Plankton
Health Index (PHI) in southeastern coastal waters in 2016 summer.
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Figure 3-2-5. Results in scoring of total phytoplankton, HABs, HB and Plankton
Health Index (PHD in southwestern coastal waters in 2017 spring.
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Figure 3-2-6. Results in scoring of total phytoplankton, HABs, HB and
Plankton Health Index (PHD in southwestern coastal waters in 2017 summer.
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Figure 3-2-7. Results in Plankton Health Index (PHD in
2016-2017.
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Figure 3-3-1. Spatial distributions of heavy metals in surface sediment from
southeastern coastal area in 2010.
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Figure 3-3-2. Spatial distributions of heavy metals in surface sediment from
southeastern coastal area in 2016.
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Table 3-3-1. Percentages of sediment samples in 2010 and 2016 in southeastern
coastal area exceeding each SQG values.

20104 20164
e 5¢ 84 5¢¥ 84
Bl 9 #e 9 #e 9 #e 9 e
71& 71& 71& 71 7% 71& 7% =

;8 0 0 0 0 10 0 17 0
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Hg - - - - - - - -
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st Zloes yehyth 20179 549 ARE B, Sl AAF AH S1000A
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o] HAUEEE HIY, Cre S8 AH, Ase= S7 AH, Cd S16 AHoA HUlsEE
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Figure 3-3-3. Spatial distributions of heavy metals in surface sediment from
southwestern coastal area in 2017.

Table 3-3-2. Percentages of sediment samples in southeastern coastal area in
2017 spring and summer exceeding each SQG values.

2017 %A 2017 &+A
TEE
Fo71F we7E Fo71+ w7+
Zny 22 0 53 0
Cr 0 0 0 0
Cuy 17 0 6 0
Ni 0 0 0 0
Cd 0 0 0 0
As 0 0 0 0
Hg 0 0 0 0
Pb 0 0 0 0
i o Z Znet Cu RAZ & 7|&E Hlw
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3) ¥ 2 &Ex]4(sediment quality index, SQ) =%

HAEATE Ut H45 A5 =5 B2 yvet HHE fGEA 7
= FF<4 8Z(n, Cr, Cu, Ni, Cd, As, Hg, Pb)e] ¥5 & A EE 3t A+
24 8194 tHGrapentine et al. 2002; Hong et al. 2014).
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2" \{(0.01mdne 001y M
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mdnc = ————
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= We —’Fi vty w2 =32
o] 5 2¥}ste= AE YretH, F2o A9 driwtg 23steAE Yeil =
#olth. AArE EZAE A4+ Grapentine et al. (2002)% Marvin et al. (2004)°] A
A BAE A5 3o %H of Wzt oAl dARE F53ekth: Excellent (95-100),
Good (80-94), Fair (60-79), Poor (45-59), Very Poor (0-44).

B A =S4 AF6QD A=Al 2 B E fiSFSE7E —nglﬂ%il—‘% 7
st 43k el ERald e HAEXTE 20108 5293 2010 8ol 7+t 79-10
80-1002] @H% BR31, 201613 5€3 20163 8ol Z+2t 69-100, 68-1009] ®HLE
et A4 34F Al 2010 5€9 8€ A, I AHA2)e]  ‘Fair, 17 AA
(14)o] ’ Good’, YA HAAAAH= EF ‘Excellent’ 2 A FATh 2016 @ 59 7
S, 270 A (839, S40)e] * Fair’, 370 A 7(S44, S45, S47)°] “Good’, 257] A 9]
> Excellent” 44 = loh. 20169 8€o] -9 370 (540, S42, S47)°] ‘Fair’, 47H
A 72 (S43, S44, S46, S48)°] 'Good’, 237} A= o] * Excellent’Z 4FH = 12w Poor’ 2}
‘Very poor’s= ¢S thHFig. 3-3-4).
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Gl FE|H el HAEA = 20173@ 5€ 3 8ol Z+zt 77-100, 82-1002] HHE
Uet o, A¢2 34 A 20173 5€9 A9 A S5ef S9elA ‘Fair'g B4,
S49} S160A4 * Good', U™ A] 147 A A= ‘Excellent’ 2 et 2017d 8€
o] A% 971 AA(S6, S10~517)°] “Good’, U™ A 87 A o] ’Excellent’ & A=A
o el FA g wzb7bA = Poor'ek ‘Very poor'e= UWERUA eFtTHFIg.

3-3-5). B AFALeN ZA} FAo] BT Farz AA® FH vhu 2o
S M7 Hojof & Waro] glon, Y Mo G HAR 5o dFe v

p

F9 2342 Cd, Pho2 eyt (Fig 3-3-6).
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Figure 3-3-4. Distribution maps of the sediment quality index (SQI) in
southeastern coastal area in spring and summer of 2010 and 2016.
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Figure 3-3-6. Distribution maps of the sediment quality index (SQD in
southern coastal area in 2016-2017 spring and summer.
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201613 5€ el sH oA FAT HIAATES F 19050l 1 F
22 D A2 SRV £8H Group 19 &3l T2 76F (40.0%), ESEHZH =2
Zt7F 23 Group IIo] &38t= F& 68F (35.8%), E%b‘}lﬂ’—ﬂ%’%‘xﬁ} 43 Group
Mol &3t= 2 31F (16.3%), 18]al LEAAIFT 2 7|3 Fo] £g= Group Vel
E3les T2 145 (T4%=2 YEgT 20163 59 A 23, Jdels8 giEEe A
AellA Group 13 Group 119] BlFe] =A Uebgtov, viitnkat s)nke] 2% A
A 37, 39, 408 G574 s+ A 4504 = Group Ve HIFo] A o=w =
Yelgth (Fig. 3-4-1). E3] vpabgke] A 40914+ Group Ve HlZFo] 80%°]d2
2 7]’0 =3ttt Group [AE F95 S5 &8s Micrura sp. (14.8%)7F 713 %
A3skA gRR{e  Glycera chirori= $33E . Group M= @R
AmpeJJSCa brevicornis (27.6%)2} ©RF2| Magelona japonica (16.7%)7} $-A3FAth
(Table 3-4-1). Group MM = B 2R/ Heteromastus filiformis (33.7%)} Sternaspis
scutata (20.7%)7F H3AS. Group IVAlM+= AAFTES Theora lata (62.3%),
Musculus senhousia (17.4%)7% A 3IATh. 710 lata= vpakeke] A7 40004 s &
A3, M senhousiae H&7d sh79o BH 4504 i s

_\

2016 8¢ el A =T HIAATES T 25F°IUHt. 1 F
Group Io &3les 2 112Z (43.9%), Group o < HE F2 92F (36.1%), Group
o] &3le 2 34% (13.3%), 183 Group IVel &3te £& 172 (6.1%)= e

Wt 201619 8¢ Z/\} A, el 53 dRrEo 75?901]/‘1 Group I3} Group 11¢] ]
ol =4 YUetytr (Fig. 3-4-2). vpabeke]l AA 39, 400)4= hypoxia®] FFo=E
AA 390l M= Ae AEol EsHA Fskal, AA 400A= 15 2/hAIRre] =38t
of Wl RISk FEAHS EAT. Group 1A= ©=2F{e Nephtys polybranchia
(121%)} G chirori (8.5%)7F $A3FR 3L, Group MoA = ©EF2 Dispio oculata
(32.9%)9} ©z+72| A. brevicornis (11.8%)7} A3ttt (Table 3-4-2). Group IIIol A]
o2 Fo A filiformis (41.2%)} S, scuutata (10.2%)7y 23k, Group Vel Al
T /2| Spiochaetopterus koreana (64.9%)$} AAs=2] 7. Jlata (13.6%)7F 4
Atk S koreana®t T. lataw BT v A 41o|ARE S-H ST

_O,E rr rlr
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2) ANARE B}
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rﬁ

2016\ 59 H3llEH 9 AALIATE 975 (H+ 579 HAE Bt
‘SH”}QI AH 379 vhakRke]l AH 39 = A LGAFIE 242 33, 3B/bE AAA
= 3ewola, vaeke]l A 4004 = AANLLGATIE 92 AMAZEE S
7 gkt Gs 7t kg A 4504w AMLGA T 282 AAA
2 Ueyt. T894 O 9 iR BHESA 50~600]39 AA L
1-25F o2 et} (Fig 3-4-3).

2016‘4 8Y U B2 o] AALARASTE 0~96 (T 54)0 W2 rar) n}
AMLAAF7F BF 002 AN EE beao= 7}
;3- 3ie=2 Pﬂéﬂ?_Q] A 363 41AME= AMAREI 22 27, 242 i/“]Zj =
45322 YERT I fol= Rty HA 470As AM AR S} o
EReh 18y 19 AHES] ANAZEE ZF 1~ 2%—%
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Py
o2 Fud F7 Aoz Yehdth (Fig 3-4-3).
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Figure 3-4-1. The proportions of each functional group according to feeding
types in the southeastern coastal area of Korea in May, 2016 (Group I. Filter
feeder and Carnivorous, Group II: Surface deposit feeder, Group III: Sub-surface
deposit feeder, Group IV: opportunistic species and pollution indicators).
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Figure 3-4-2. The proportions of each functional group according to feeding types
in the southeastern coastal area of Korea in August, 2016 (Group I. Filter feeder
and Carnivorous, Group II: Surface deposit feeder, Group III: Sub-surface deposit
feeder, Group IV: opportunistic species and pollution indicators).

_41_



Table 3-4-1. Dominant species at each functional group in the southeastern coastal
area of Korea in May, 2016 (unit: ind./0.3m?).

Functional group Species / Site 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 4
Micrura sp. 112 10 116 10 20 4 4 17 11 7 1 24
Glycera chirori 2 m 15 5 83 3256 11 22 453 231 34 536 1
Group I Neomysis sp. 74
Glycinde sp. 21 4 1 71 122 3102 1 1 11 4 9 5 6 7
Lineus fuscoviridis 5522 211 221 122 321132 224 22 322 2
Ampelisca brevicornis 13 1 1 2 1 1 22 6 493 54 36 2 2 2 34 47 28
Magelona japonica 15 6 3 3113 429 11 4 2 157 14 18 96 31 143
Group II Grandidierella japonica 1 30 9 209 6 26 3 31 2
Ampharete arctica 1 1 6 14 18 1 106 2
Eriopisella sechellensis 16 223 6 7 113 21 17 6 16 1
Heteromastus filiformis 4 2 7 4 81125 218 6724 44143 1615 1 2 3517 1222 13 531 20
Sternaspis scutata 6 5 5 1 3 4 4 6 6 1 3 216 1 118 10 4 81
Group IIT Lumbrineris longifolia 11 112 119 3 3125 1524 1 9 357 2 16 1 4
Ophelina acuminata 8 1 2 542223 23 37 211 5 7 301 3
Clymenlla koreana 3 5 16 11 7 115 1 1
Theora lata 2 2 1 21 118 14 591 1 2
Musculus senhausia 2 2 2 1 6 1 156 1
Group IV Sigambra tentaculata 7 4 5 3 6 1 4 1 1 11 14 234 5 1 314 2 5
Spiochaetopterus koreana 1 2 28 2 1 31
Scolelpis lingulata 2 4 2 1 1 2 1

Table 3-4-2. Dominant species at each functional group in the southeastern coastal
area of Korea in August, 2016 (unit: ind./0.3m?).

Functional group Species / Site 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Nephtys polybranchia 5 5 6 1011 6 8 4 54 2 4 4 1 260 8 710 11
Glycera chirori 2 19 6 3 71 43 23 4 9 3 1 8 15 3 2 3
Group [ Ninoe palmata 47 17 1
Idotea sp. 3 54
Hydatina albocincta 3 5 15 2 2 4 6 1 5
Dispio oculata 1027
Ampelisca brevicornis 1 1 9 1 5 2 2 1 9 248 35 22 1 7 12 13
Group I Magelona japonica 2 310 1 4 11 22 1 16 7 2 3 11 2 552 30 1
Eriopisella sechellensis 12 412 333 1 83 17 7 1 1 2 1
Thysanocrdia sp. 12 15 3 5 1 6 83 4 3 310
Heteromastus filiformis 1 2 7 6 640 9313 2 7 48 4 821 33 20 28 21 3525 17 32 2 8
Sternaspis scutata 12 3 18 3 2 3 9 4 3 1 2 3 8§ 13 115 11
Group 11T Lumbrineris longifolia 131 2 19 13 18 231 2 2 6
Ophelina acuminata 2 8 4 3 4 21 12 2 3 14 224 6 7 5
Praxillella affinis 31 76 1 1 7 6
Spiochaetopterus koreana 1 2 1 2 697 1
Theora lata 5 1 8 17 2 54 51 4 1 1 2 2
Group IV | Sigambra tentaculata 11 23 72 411 20 15 1 30
Cirratulus cirratus 2 3 63 1
Raetella pulchella 1 1 1 35
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Figure 3-4-3. Spatial distribution of the benthic pollution index (BPD in the
southeastern coastal area of Korea in May and August, 2016.

2. Gl AT AT AA B}

=
2017 5¢ AR sdelA 2T AN TES F 320501 T T o
H22 D A% {2271 3+ Group [o] &3t & 148% (46.3%), REEHAE
21247 23" Group Ilo] &3le £ 117F (36.6%), EZSHEHE2A7F 43
Group ol <3 F& 42F (13.1%), 18lal LGAAF =D 713 Fo] x3d
Group IVel| &3t= T2 13F A1w=E Yetyth 2017d 59 =AF A3, dafjAF
) F5o] AAA Group 17 Group 19 HlFo] %A velytt} (Fig. 3-4-4). Group
[ol M= Callianassa japonica, ©t 272 Glycera tridactylas©)l $-33FR 3L, Group ¢
e AAFEL Eropisella sechellensis, Ampelisca misakiensis, TF272] Tharyx sp.
5ol $A™3FY. Group A= Y 2/Fe H fliformis, Paralacydonia paradoxa,
Group IVIlM = BRF/9] Sigambra tentaculata, Eumida sp., QA &= 7. lata’} 5
H3tRth (Table 3-4-3).

2017 8¢ AR sfigelA AT HIFAAMNFTE=S T 324FolAT. I F
Group Ioll £3}= £& 135%F (41.7%), Group Ilo| &3l= & 132% (40.7%), Group
el &sl= T2 40F (12.3%), 18]l Group IVell &3t $2 17F G.2%= UE
Wk 20179 8¢ AR A, AR thFEES] AF A Group 13 Group 19} #H]
Zo] =4 velytt (Fig. 3-4-5). Group IAE B 2F9 Myriochele oculata, A
=Y  Nhonotrypaea japonicas©l 3R, Group A= HAFTEY E
sechellensis, A. misakiensis7} $-A3t{ . Group MM = Y =2/ H filiformis, S.
scutata, Group IVAllX<= QA= T lata, SA2F/e S tentaculata, Cirriformia
chrysoderma -s°| $-H3tAtt (Table 3-4-4).
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Figure 3-4-4. The proportions of each functional group according to feeding types
in the southwestern coastal area of Korea in May, 2017 (Group I: Filter feeder and
Carnivorous, Group II: Surface deposit feeder, Group Ill: Sub-surface deposit feeder,
Group IV: opportunistic species and pollution indicators).
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Figure 3-4-5. The proportions of each functional group according to feeding types
in the southwestern coastal area of Korea in August, 2017 (Group I Filter feeder
and Carnivorous, Group II: Surface deposit feeder, Group III: Sub-surface deposit
feeder, Group IV: opportunistic species and pollution indicators).

_45_



Table 3-4-3. Dominant species of each functional group in the southwestern coastal
area of Korea in May, 2017 (unit: ind./0.3m?).

Functional group Species / site 1 2 3 4 5 6 7 8 9 10 11 2 13 14 15 6 17 18
Callianassa japonica 3 15 1 16 36 19 2 2 15 8 29 4 1 24
Iphinoe sagamiensis 1 5 11 1 1 19 2 27 10 7 6
Group [ Glycera tridactyla 1 7 19 2 3 30 9 7 1 3 1 4
Myriochele oculata 1 1 2 11 17 39 2 1 6 1 1
Lineus sp. 1 2 7 4 4 12 16 6 4 1 3 2
Eriopisella sechellensis 40 3 1 1 35 10 3 28 2 24 25 2 63
Tharyx sp. 15 3 2 66 3 2 19 21 5 8 21 14 14 2 17 13 6 4
Group I Ampelisca misakiensis 1 44 11 7 6 12 6 84 5 39
Ampareta arctica 30 8 16 1 27 2 6 2 9 3 7 21 7 1 3
Exgone sp. 51 75 2 6 1
Heteromastus filiformis 27 14 8 125 2 1 31 89 20 2 2 29 2 22 7 14 33
Paralacydonia paradoxa 1 12 g8 24 11 27 17 12 2 9 28 1 49 14 13 14
Group 111 Sternaspis scutata 1 6 5 4 9 4 7 32 58 27 9 14 19 6 8 5
Aricidea jeffreysii 4 7 30 1 36 63 4 2 9 7 2 1 2
Lumbrineris longifolia 13 10 2 5 3 14 35 7 13 3 2 1 5 4 2 2
Sigambra tentaculata 1 19 24 2 7 14 2 23 7 8 10 19 10 13 11 8
Eumida sp. 2 3 3 3 8 3 1 4 2 1
Group IV Theora lata 1 3 3 1 19 1
Cirriformia tentaculata 2 5 10 1 1 1
Dorvillea matsushimaensis 1 1 2 3 9

Table 3-4-4. Dominant species of each functional group in the southwestern coastal
area of Korea in August, 2017 (unit: ind./0.3m?).

Functional group Species / site 1 2 3 4 5 6 7 8 9 10 11 12 13 4 15 16 17 18
Myriochele oculata 11 3 60 24 26 1 1 1 2
Nihonotrypaea japonica 15 32 11 2 2 14 7 19 6 1 4

Group Glycera chirori 2 8 4 2 23 6 2 2 1 4 5 3 4
Owenia fusiformis 15 9 2 1
Lineus sp. 2 1 2 1 1 1 8 3 4 4 3 1 4 2 1 4
Eriopisella sechellensis 48 45 3 8 21 24 6 43 28 30 17 18 32
Ampelisca misakiensis 2 1 6 2 19 10 2 19 43 2 88 10 66
Group 11 Gammaropsis utinomi 10 136 22
Tharyx sp. 10 1 18 9 3 6 17 18 12 8 4 7 11 3 4 4 3
Ampareta arctica 1 10 1 44 3 26 2 2 6 3 5 3
Heteromastus filiformis 9 2 7 1 3 19 32 20 9 1 3 16 7 15 12 4 15
Sternaspis scutata 4 4 6 6 8 11 4 17 12 9 9 4 12 5
Group I11 Lumbrineris longifolia 4 1 7 9 61 2 6 8 10 3 6 2
Chrysopetalum occidentale 7 21 43 4
Notomastus latericeus 3 12 10 25 9 1 4 1
Theora lata 1 9 29 20 2 55 4 4 17 2 3
Sigambra tentaculata 4 1 2 1 17 9 15 2 2 9 1 5 2 3 3
Group IV Cirriformia chrysoderma 11 2 1 2 6 1 1 1
Polydora sp. 1 3 2 6 1 6 1 2 1
Raetellops pulchella 2 1 1 3 2 2 1 1 2 1
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Figure 3-4-6. Spatial distribution of the benthic pollution index (BPD) in the
southwestern coastal area of Korea in May and August, 2017.
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Figure 3-4-7. The benthic pollution index (BPD) at each station in the southern
coastal area of Korea in May and August, 2016 and 2017.
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Figure 3-4-8. Spatial distribution of the benthic pollution index (BPD in the
southern coastal area of Korea in 2016 (top) and 2017 (bottom).
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