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Abstract — This study established representative indicators of ignition loss (IL), chemical oxygen demand (COD), and
total organic carbon (TOC), which were analyzed in coastal marine sediments, and presented the spatio-temporal dis-
tribution characteristics of the representative indicators. Accordingly, this study used Marine Environment Monitoring
as well as National Marine Ecosystem Monitoring Program(coastal ecological survey) data that are reliable and can
identify various environmental conditions and anthropogenic impacts. Generally, organic matter in marine sediments
off the coast of Korea was strongly correlated with the sediment grian size, but the slope between them showed region-
al differences. Moreover, the concentration of organic matter has recently shown a higher tendency to increase com-
pared to the size of sediment particles in some sea areas. As the correlation between organic matter items was low, the
conversion formula used for each item was presented in percentiles. Considering the reliability of the analysis method
and the appropriateness of identifying the origin of organic matter, it was determined that total organic carbon was
a suitable representative indicator of organic matter in marine sediments and that it was appropriate to use the same

"Corresponding author: jswoo@geosr.com


https://crossmark.crossref.org/dialog/?doi=10.7846/JKOSMEE.2024.27.1.1&domain=http://jkosmee.or.kr/&uri_scheme=http:&cm_version=v1.5

2 P FHeA

Eit - Aesk - olEx

data for the continuity of terrestrial environment management systems. The distribution of organic matter in marine
sediments off the coast of Korea showed spatio-temporal characteristics, and further studies on benthic ecosystems are
required because changes in marine sediments, which act as a repository of organic matter in the ocean, would have a

significant impact on benthic ecosystems.
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Fig. 1. A map showing the sampling locations in Marine Environment
Monitoring (@) and National Marine Ecosystem Monitoring Program
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Fig. 2. Spatial distribution of mean grain size(a), Ignition loss(b), COD(c), AVS(d) concentrations in surface sediments of Marine Environment Mon-
itoring and mean grain size(e), Ignition loss(f), TOC(g), TN(h) concentrations in surface sediments of National Marine Ecosystem Monitoring Pro-

gram.
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Table 1. Sediment properties of the studied area during 2015~2022.
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. Mean grain size  Ignition Loss COD TOC
Study region Year
v @ %) (ng/g) %)
Centra West Sea Ecoregion ~ 4.37~5.13 2.17~3.57 5.09~22.31
(n=311) 2015~2022 (4.64) (2.74) (9.50) )
Marine Western Soutl_l Sea Ecoregion 2015~2022 6.22~7.19 1.26~6.17 758~1941 )
Environment (n=174) (6.83) (2.74)
Monitoring Korea Strait Ecoregion 2015~2022 7.40~7.80 3.13~9.83 10.63~25.23 )
(n=759) (7.63) (6.69) (18.14)
East Sea Ecorerion 3.00~5.74 1.23~7.28 5.31~16.87
(n=128) 2015~2022 (4.67) (4.26) (11.13) )
Centra West Sea Ecoregion ~ 2.73~3.39 2.04~3.03 0.25~0.45
(n=280) 2015~2022 (3.16) (2.57) ) (0.34)
Western South Sea Ecoregion _ 4.17~5.21 4.97~7.26 0.43~0.84
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onitoring - -
Korea Strait Ecoregion 2015~2022 5.90~8.28 10.50~11.79 ) 1.04~1.86
(n=304) (6.53) (6.53) (1.43)
East Sea Ecoregion _ 3.69~4.55 5.82~7.88 0.89~1.87
(n=162) 2015~2022 (4.18) (6.86) - (131)
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Table 2. Mean of mean grian size, ignition loss, COD and TOC concentration in Korea coastal sediments.

. Mean grain size Ignition Loss  COD TOC
Study region Year (@) %) (mg/e) %) Reference
Kyeonggi Bay 1993 430 4.05 0.53  Kang et al.[1993]
Central West Sea Gunsan Coast 2001 1.29 2.68 0.22  Park et al.[2002]
Ecoregion Ougjin-gun Coast 2011 4.20 1.92 337 0.19 Kim ez al.[2013]
Cheonsu Bay 2012 5.10 4.09 4.19 0.48 Kim et al.[2014]
Deukryang bay 1993 6.40 12.90 0.61  Kang et al.[1993]
Western South sea Yeoja Bay 1993 6.80 14.53 0.79  Kang et al.[1993]
Ecoregion Yeoja Bay 2011 0.84  Choi et al.[2013]
Doam bay 2009~2011 - - 0.90  Cho and Cho[2015]
Jeju Sea Ecoregion Jeju western coast 2007 5.84 - - 0.66  Youn and Kim[2008]
Busan Harbor 1992 - 17.45 249  Park et al[1995]
Gamak Bay 2000 7.10 30.98 1.03  Noh et al.[2006a]
Masan Harbor 2005 7.20 11.20 2.30  Hwang et al.[2006]
Ulsan Bay 2011 7.20 7.00 9.70 1.07 Hwang et al.[2014]
Korea strait Goseng Bay 2014 9.19 - - 1.83  Lee et al[2017]
Ecoregion Jaran bay 2014 9.30 - - 1.74  Hwang et al.[2018]
Tongyoung Coast 2015 - - 1.10  Yang et al.[2016]
Gwangyang Bay 2001~2002 7.06 - - 0.89  Hyun et al.[2003]
Geoje Coast 2014~2015 - - 2.27 Hwang et al.[2021]
Central Part 2022~2023 8.02 27.21 0.91  Noh et al.[2006b]
. Youngil Bay 1993 6.40 20.75 1.23  Kang et al.[1993]
East sea Ecoregion Youngil Bay 2001~2002 3.80 ; ; 100 Lee et al.[2008]
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Fig. 4. Correlation of IL vs. COD in surface sediments of Marine En-
vironment Momitoring(a) and Correlation of IL vs. TOC in surface
sediments of National Marine Ecosystem Monitoring Program(b).
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Fig. 5. Distribution of IL, COD and TOC by Korea coastal, Central West sea Ecoregion, Western South sea Ecoregion, Jeju sea Ecoregion, Korea

Strait Ecoregion, and East sea Ecoregion.
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Fig. 5. (continued)

5t 77 (Ministry of Oceans and Fisheries[2018])e]] twh= 1 & 3%
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Table 3. Percentile of IL, COD and TOC by Korea coastal, Central West sea Ecoregion, Western South sea Ecoregion, Jeju sea Ecoregion, Korea
Strait Ecoregion, and East sea Ecoregion.

Area 100% 95% 90% 85% 80% 75% 70% 65% 60% median  average
IL 0.11 1.05 1.62 2.00 236 2.88 335 377 4.16 511 573
le):f:l COD 0.12 2.79 434 535 628 717 8.14 9.14 10.10 12,11 14.53
TOC 0.01 0.07 0.13 0.19 025 031 037 0.44 0.50 0.64 0.86
IL 0.11 0.68 0.87 1.06 128 1.49 1.68 1.84 2.02 233 2.68
Central
West sea COD 0.12 1.68 234 292 371 441 491 525 591 7.08 9.49
Ecoregion TOC 0.01 0.03 0.04 0.07 0.10 0.14 0.15 0.19 0.22 0.27 0.34
Western South IL 053 1.18 173 211 257 2.99 335 371 3.98 451 4.80
sea COD 2.08 435 5.12 555 6.03 643 7.10 759 8.13 8.99 1025
Ecoregion TOC 0.02 0.10 0.14 0.18 0.23 0.30 0.37 042 045 0.53 0.58
IL 4.18 439 446 4.62 475 494 5.15 572 6.16 6.83 707
Jeju s?,a oD ) ) ) ) ) ) ) ) ) ) )
Ecoregion
TOC 0.08 021 0.27 0.34 0.44 0.56 0.61 0.66 0.73 098 136
IL 0.15 2.12 2.89 365 4.10 461 520 572 622 7.02 7.54
Korea strait 098 535 6.89 829 9.60 10.94 11.66 12.64 13.51 15.61 18.14
Ecoregion
TOC 0.06 0.32 0.56 0.68 0.77 0.86 0.99 1.06 115 134 1.40
IL 0.18 0.76 115 1.67 2.03 2.49 2.98 348 3.99 5.02 545
Fast sea COD 0.85 124 219 347 401 512 641 713 7.84 9.70 11.13
Ecoregion
TOC 0.02 0.07 0.16 033 048 0.59 0.70 0.78 0.93 112 127

Table 4. Total Organic Carbon(TOC) conversion formula by Korea 34 EH EXIARIE &8st 77122 7|3 FH

coastal, Central West sea Ecoregion, Western South sea Ecoregion, Je- F71 %2} T2 A 2] C/NH](C/N ratio)+= 3l % E| A & 141 X
ju sea Ecoregion, Korea Strait Ecoregion, and East sea Ecoregion. = H o] 9= G/ E A o] 7] 9S uks]i= 2w AFEE T

Area Slope coefficient (R%) o Ui(Park et al[1995]), B3 ¥ 27 0] EAolL} 7] 2o Eq-E]-

Korea coastal CIOLD 322(1)22 : 212; zz:is Eas i?l‘?‘r(Meyers et al.[1996]) AR O R fU)E F 12

o]AF9o] =2 /N vlE= 54 7149 7171 58 YERY 11 (Greaves

Central West sca 1L y=0.137x — 0.0582 0.9819 _ G -

Ecoregion COD  y=0.039x — 0.0271 0.9853 and Schwartz[1952]), 4 2.9 29} 2| -1vle] 33t G4 42

Western South sea 1L y=0.136x — 0.0856 0.9947 N 719 H4 fi7lwe] B 15 olde] ghs 7= slew

Ecoregion COD  y=0.085x — 0.2408 0.9789 2] A QA THWebstar and Meyer[1997]). 6~9+= 8|1 <] A==

Korea strait IL  y=0.186x — 0.0045 0.9970 F=1= 2] ONH| W $]o] ™ (Holligan ef al.[1984]), 5~12°] C/NH]

Ecoregion COD  y=0.084x — 0.0232 0.9887 = 7= A5 dd1d 77155 2] ehrk(Stein, 1991). 2 A

East sea IL y=0.252x - 0.0889 0.9877 T-ol A CNB] = vhekst Aol A vh5 3} o] Yetstth A

Ecoregion COD  y=0.131x — 0.1164 0.9899 3= AE o A= 5.9~19.22] M9, Ao AE| ol A

6.7~16.62] W 4], A5 Aol A 17.6~28.22] W 9], v ghaf
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Fig. 6. Total Organic Carbon (TOC) and Total Nitrogen (TN) in the
surface sediments, C/N ratios of terrigenous (12<) and Oceanic (5~12)
origin organic matters are shown in solid line.

A1 57~8.02] W (Lee et al.[2020]), E& Atol A= 6.0~7.8
2] W 9l(Hwang et al.[2021]), AAHF SF-< ol A= 8.8~9.92] W
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