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Establishment of Environmental Assessment using Sediment Total Organic
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Abstract : In this study, the seasonal field survey was conducted in Goseong-Jaran Bay(22 stations), Geoje-Hansan Bay(15 stations) and Jinhae
Bay(18 stations). We analyzed the sediment environmental parameters(Chemical Oxygen Demand, Ignition Loss, Acid Volatile Sulfides, Total Organic
Carbon) and biotic parameters of macrobenthic polychaetes(number of species, density, diversity, evenness). It had a good correlation between total
organic carbon and polychaete diversity(R=0.61, P<0.01), and we made a decision them as representative environmental indices. As a result of that,
regarding the criteria in the assessment of farm environment, we suggest concentrations of total organic carbon : Peak Point =15 mg/gdry, Warning
Point = 26 mg/g dry, Contaminated Point =31 mg/gdry and polychaete diversity : ~2.6(Good), 2.6~2.1(Moderate), 2.1~1.2(Poor) and 1.2~(Bad). This

could be a scientific basis to establish the environmental standards for fishery management.
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Fig. 1. Study area and sampling stations in the south coasts of

Korea.
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HAE Fa71gas AM s & o] &3 dHagFAde 89 MEdA

so] ol AN RrE WS BAR FAF A WA A Spiochaetopterus koreana 50| A H= 713]FoF F7)
A HaE o s AoRE HAth e IAFE i & LA ZFTINLH, 53] C cawitatas= FAT 71E &
it 3emisee ©lst® fFEAAE WEA] o 55 FEH F FA0NA £2 JANEE Hole oz 4zl Fol
£ & 1 Jewer fdHe eAded2 MM v g v @A Aol Ad Tl et o) T AM e
FHo g olgsto] JAstaL st mdetd v jFoR o] = frle L9 AEH Rl FAA o8 AMEAD
Etol 5] 48 " s S dEHE Be] " sEd ] BFolA A4 At s Ao dvd
ZUHNFRDL 2002). ¥4 & #74<17ke] dgdS wil Adl v -2k, 74 gabak, dsjgke] tiste] AldE 2}
Ao Qbgel f1Asty Aol W] gl kel B Ml o7 HA-Hiaud Bdas e 2ol yE
A w2 SRS YEdT AMTRER 2o $H4ES WATk(Table 1)

Paraprionospio pinnata, Capitella capitata, Lumbrineris longifolia,

Table 1. Sediment environmental parameters and biotic parameters of polychaete community in shellfish farms, the south coasts of Korea

Goseong-Jaran Bay
st.1-22 (mean)

Geoje-Hansan Bay
st.1-15 (mean)

Jinhae Bay
st.1-18 (mean)

Goseong Jaran Geoje Hansan Chilcheon Gajo Wonmun
st.15-20 st.1-12 st.10-15 st.1-8 5t.8-10 st.12,14,15 st.16-18
(mean) (mean) (mean) (mean) (mean) (mean) (mean)
4.81~27.83 17.16~55.75 10.64~51.85
COoD (16.83) (31.44) (29.32)
(mg/g dry)  9.93~27.83 4.81~25.38 17.16~55.75 18.41~42.81  14.52~35.82 14.24~45 .44 18.04~49.87
(18.07) (16.55) (33.16) (29.82) (25.02) (33.11) (30.64)
437~8.78 5.67~12.93 7.10~13.27
IL (7.18) (8.72) 9.73)
(%) 4.57~8.78 5.41~8.77 7.40~12.93 5.67~12.37 7.45~10.54 9.14~12.60 8.62~12.31
(7.55) (7.06) 9.19) (8.46) (8.69) (10.58) (10.17)
Sediment ND~0.48 ND~0.78 0.08~3.01
environ- AVS (0.08) (0.13) (0.66)
mental (mg/g dry) ND~0.48 ND~0.25 ND~0.78 ND~0.41 0.10~0.84 0.19~3.01 0.16~1.37
parameters (0.11) (0.08) (0.20) (0.08) (0.47) (0.87) (0.54)
7.24~21.53 12.90~27.64 14.66~49.44
TOC (14.49) (18.73) (27.71)
(mg/g dry)  8.44~20.12 7.24~21.53 13.96~27.64 12.90~23.01 15.77~28.69 22.67~47.19 22.42~49 .44
(15.14) (14.39) (20.08) (17.99) (21.15) (34.64) (30.99)
1.20~2.83 1.70~4.70 1.71~7.74
TN (2.03) (2.61) (3.69)
(mg/g dry)  1.30~2.80 1.20~2.81 1.82~4.70 1.70~3.67 1.98~4.23 2.75~7.05 2.69~7.74
(2.16) (1.97) (2.88) (2.44) (2.82) (4.74) (4.33)
6~42 12~69 1~48
Number of 21 (36) (14)
species 8~32 6~42 12~60 16~66 9-43 2~22 2~48
(19) (22) (30) (38) (23) Q) (18)
) 17~527 70~1574 2~700
d(e_"zlt/y (163) (555) (242)
1nd.,
Biotic 0.2 md) 35~506 44~527 70~1318 270~1574 131~663 4~700 8~678
parameters (157) (184) (458) (639) (377) (201) (289)
of polychacte 1.23~2.97 0.85~3.11 0.21~2.88
community  giversity (2.29) (2.26) (1.35)
(H") 1.23~2.68 1.49~2.91 0.85~2.67 1.05~3.03 1.09~2.88 0.21~2.30 0.21~2.49
(2.17) (2.32) (2.26) (2.21) (2.02) (1.08) (1.18)
0.42~0.95 0.34~0.78 0.19~1.00
evenness (0.77) (0.64) (0.58)
(@) 0.42~0.93 0.61~0.92 0.34~0.78 0.38~0.78 0.40~0.85 0.25~0.98 0.19~1.00
(0.75) 0.77) (0.67) 0.61) (0.65) (0.57) (0.53)
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WS BT CcoDE Fold el G BylARL
FAGF7F 0390~0.6160. 24 A= 2kt AN TR <
b 2T AT e BAAES ALY BE FE
A Feold Fade Bl

HAE Qe AM thE ARt A s A
HH, fo gk A3 (P<0.05 52 P<0.0)S HoL, 28T
¢ CoD T1e]ar A AEI=gl AVS, TOC, TNZHI = 9]
& gokth =, 28 T o MY

=i
=
el vkt wel oy
&

FE IL, AVS, TOC, TN 53 =2 @34
ToCe AA HERF Hg=rt M EE 9
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Table 2. Correlation matrix between environmental parameters and biotic parameters of polychaete community (significance level : * for

0.05, ** for 0.01)

CoD L AVS  TOC ™ | Noof qensity  w y
species
COD 1
I 0.616** 1
Environmental g 0.390%*  0.624%* 1
parameter
TOC 0.518%*  0.756**  0.725%* 1
TN 0.538**  0.746**  0.726%*  0.964** 1
No. of species  0.000 -0.157*  -0.293** -0.293** -0.209%** 1
Biotic parameters  density 0.247**  0.191**  -0.009 0.068 0.121 0.716** 1
of polychaete
community H -0.362%*  -0.492%* -0.483** -0.610%* -0.504** | 0.724**  0.230** 1
J -0.441%*%  -0.432%*%  -0.402%*% -0.502%* -0.459%* 0.104 -0.313%*%  (0.635%* 1
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FH2o] FAE ofFTHe] wed B 7 = o
g HGtell 1A= Aol oyl 7 F&o] ZhA = on] A A Hol AMAYAZ} B3 == A Hl(polutrophic state) = H.iL
& e 35 RUEY Ayt 34 siAste] B34 #H st vk frHe &3] 7]12A 3 (Buropean Water Framework
oA o) FRAE olafstal ek = Eo] FHHIL 9l Directives)oll A= fr71E F-atell mE AMEE dETA
Ch(Carballeira et al., 2012). Keely et al.(2012)% 1¢t3H7% ¥ W3}E good or high, moderate, poor, badZ #7331 2™ good
771l AEsty Hrt A5 m=2do] o A or highs: AAANES HU AAF, Hd FEE Ho
gt I F8AS JAd-Hrista Yk Ao ofF  HGARZ E7F39 H(Borja et al., 2010).
FEE T4 HAER Uiro] 34 o3t A9l Thets Al A T R/ EAE TR BAE SRSt A A
Z&sta Y. FAEFE DOE Vo R FES Add  gEF AL b & A4S BYW ToCe TSR
W, EAE2 AVS, COD, =234 F2E2 g &5 AAAYS Fig 20 B=A8GITE 124 -2gkntke] 9 {F ¢4 5
S AASY AFEAE S ZABIE vk olE IWVIHe W EAHES A% TOCE 1449 mg/g dry(©] 3l mg/g)ol A2
EX VXN EAE Y, AMFTES o]&3 A W, AA EF s 2292 YENST Fig 28 4
P o2 AR ko] &gstar k. ule] A, o] RS W, o= A V|9 RAGHAE AH f
FEARUE R 2 AR A ALE Toto] ofF&AA A E Fale] Tt A AA tERF ol HH A
gk ket 24 o ® BUEYstT ok, A&EAQl o EEdE v AduUE F4E ¢ v AA-gHATke] 9
FAEE Theol e oA otstE A F e, I S FW HAEY] AW TOCE 1873 mg/gl ® LA A}
u gl Hiek o] FsAErE 7ol MdE A FREEY {fU1E It FUEskglen, AA gEFe] ok
e = T3 22602 YR} A -A @R ghaskgit) o=
Tett et al.(2007)°] 7= dolA  71E FEke Frtel wEk AA gERFo HAT

LR wert
ZrkstA AR A 4 optimal stare)]
4 F7t AAaSs i

57 ek, ol AN B 19T 7]

2.5 1

2.0 4

Diversity (H')

JR12 O JR1-12: Jaran Bay
1810 S} %57 @® GS15-20:Goseong Bay
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Fig. 2. Correlation between sediment total organic carbon and polychaete diversity in shellfish farms, south coast of Korea.
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Takashi(2008)= 2] ool A 7] = F-slol] theh &2 3

AA %= AA, F7]1=5- = 2

ko] FHA S H BV lES vt
Atk HAES F A2KTOC, AVS)Q‘r PPAMSES] A=
o Abolo] A A S Fate], A AAES Wl FEL
2 EFekslth *ﬁ%%‘@l Fa1z]e] == AVS 0.25 mg/ge
‘Peak Point(©]3} PPy & 7+5&t o, AETo] F48A A
33k X1 -l AVS 0.48 mg/g ‘Warning Point(®] &} WP)’, T4
2 Titel =g AVS 0.87 mg/g- “Critical Point(®]3} CP)'Z
712e ARG 2ey, o] Aol AVSE H-ahE =
71 Z wredstar, A

zol o} o) Bkt BeaEE
E AT ol A
Y AhsAe] Frha

A
2 3 IAQAAS

wj&of, ToCcY A471FE< PP
=) = 164 mg/goll 3 FEo)

Al . o]%li} . 71}43“ .

ERE LT REE
AXEE td=e A9, 19 E#e] 7] 3 (European

Water Framework Directive)s AHH KW, EH&Eo] YA 7
- AMTEY GY=E AEEH ded uEh, H>332
High, 3.3>H'>2.5%= Good, 2.5>H'>1.8% Moderate, 1.8>H'>1.1->

Poor, 18] 3 H<I.1:= Bad® ¥ 3F(Carletti and Heiskanen,
2009).

B ATl A, BE A BHel tstel Tocsk AA o
g e Hatghs o R AZdsglon, A o
2 S aysy] At X5 2 YF Ul ddgen
FHUAE F718HAtHFig. 3). olelg Aol whet, 9 F 44
ol tigk o]g8 4 F 7t 715 TOCE Peak Point 15 mg/g,
Warning Point E 26 mg/g, 13] Contaminated Point 31 mg/g

%<1 TOC7} F 7kl wat A
U%ﬂ E]’o—l— } zh_z FolA = PPIA 9] TOCE
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