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In order to determine organic carbon oxidation by manganese and iron oxides, six core sediments were
obtained in slope and basin sediments of Ulleung Basin in East Sea. The basin sediments show high organic
carbon contents (>2%) at the water depths deeper than 2,000 m; this is rare for deep-sea sediments, except for
those of the Black Sea and Chilean upwelling regions. In the Ullleung Basin, the surface sediments were
extremely enriched by Manganese oxides with more than 2%. Maximum contents of Fe oxides were found at
the depth of 1~4 cm in basin sediments. However, the high level of Mn and Fe oxides was not observed in slope
sediment. Surface manganese enrichments (>2%) in Ulleung Basin may be explained by two possible mech-
anisms: high organic carbon contents and optimum sedimentation rates and sufficient supply of dissolved Man-
ganese from slope to the deep basin. Reduction rates of iron and manganese oxides ranged from 0.10 to 0.24 mmol
m? day” and from 0.30 to 0.57 mmol m? day”, respectively. In Ulleung Basin sediments, 13~26% of organic car-
bon oxidation may be linked to the reduction of iron and manganese oxides. Reduction rates of metal oxides were
comparable to those of Chilean upwelling regions, and lower than those of Danish coastal sediments.
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< HElgjolzo] WA 31 (Lovely and Phillips, 1988a; Lovley and
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Sa3He A gl st o] Ll wet §71E 2
A BRRYEET HARHE 899 Fo40) o] AT ATNES
8 BRu=cH(Canfield ef al, 1993a, 1993b; Nealson and
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Fig. 1. Location of the sampling sites (circles) in the Ulleung Basin.
Depth contours are given in meters.
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DeMaster and Cochran, 1982; Aller and DeMaster, 1984; Cochran,
1995; Jaeger and Nittrouer, 1999).
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Fig. 2. Down core profiles of organic carbon contents (%) at sites St.1
and St.2 in slope sediments, and sites St.3~St.6 in basin sediments.
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4,000 m, 4,300 mZ o9 Zlo] BSEFEof galz<o] 90% o]
“$& 2FA18}a1 U th(Broecker and Peng, 1982). Z2W Fall= o}
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Fig. 3. Down core profiles of Manganese oxide contents (%) at sites
St.1 and St.2 in slope sediments, and sites St.3~St.6 in basin sediments.
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Fig. 4. Down core profiles of Iron oxide contents (%) at sites St.1
and St.2 in slope sediments, and sites St.3~St 6 in basin sediments.
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Fig. 5. Downcore profiles of #'°Pb activity (error bars denote standard
deviations) in St.1~St.6. (ASR: Apparently Sedimentation Rate).

Table 1. Particle mixing rates in the Ulleung Basin (St.3~St.6)
Water depth Latitude Longitude Particle mixing rate (Ds)

Stations (1) N) (B (om/yr)
St.3 2208 37° 130° 30’ 0.21
St.4 2143 37° 130° 30’ 0.14
St.5 2160 37°4.05' 130°47.70" 0.20
St.6 2260 37°17.89'131°38.30’ 0.25

SPHA7EA] 2] AoldEE o)83ke] TETHE, 1998). ] Ao =R E
7o &5 A A HakgEe A& 0.10~0.24 mmol m”
day’'9 37, B7HEE 9] #9982 0.30~0.57 mmol m? day’S) ®
Y2 wo] 2E Ao MRS sHdgo] PAEEe &
g} Ek

SERR) BEEHAEAN g4 Alsle] S5 0] 7)o
3h= 4TS Telsl] Ystd /71%k4 benthic refluxE 75H3
t} AH 49 EZo| sediment trap=(54: 2,100 m) 13 59
AFe Arz e 42 ASFA FHER sk 7w
2 input flux®} £ AFAS 7+ B HENA 2 15 ecm Z
olefA f7lekA T HAESERE 784 B4 EH X (burial
flux)g T3k1, 12 2| 25E HA BN EelEo] ¢ FOF
HEeA)E 47182 benthic refluxd AXBISITHKORDI, 2003;
this study). 784 benthic reflux® FH71dLEE&=2
7Pgekar, A7 skA RAlgE WelEY dakstEl #dd
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Table 2. Rate of organic carbon oxidation, Manganese oxide reduction rates and Iron oxide reduction rate in basin sediment of the Ulleung Basin
(St.3~5t.6)

Iron oxides Manganese oxides Organic carbon Organic carbon oxidation  Organic carbon oxidation

Stations reduction rates reduction rates oxidation by Fe oxides by Mn oxides
(mmol m™ day™") (mmol m” day™) (g C m? year") (g Cm? year") (g Cm? year")
St.3 0.13 0.44 5.29 0.14(3%) 0.87(16%)
St.4 0.10 0.30 5.39 0.11(2%) 0.60(11%)
St.5 0.11 0.48 5.30 0.12(2%) 0.95(18%)
St.6 0.24 0.57 5.30 0.26(5%) 1.12(21%)
< Blus] £ A3, HAE ) 71809 oF 13~26%7F Pt @07 FRHISUT R AALE wolFal el wgy
SE3 Aaste g0 Ja R Ao 2Rt 3 oA WAk, Ign T BALADAE P B =
(Table 2). Hu.
oAl f71RA Abstel] SEatalEe] AR Hue
FEAEHZ 75T 32~50% P22 Wk Aokuths vy, #IEd
20~40%<) 2 87 97 A TH Thamdrup and Canfield, Ao A e o] HAlgl wEle Slerslor
1996; Canfield et al., 1993b). 132, %A, 1784, 2001 s3le] Thike Tohe. A=
Q‘ﬂﬂ 6 234-241.
Hq = &3}, WEE, A, 3 A, BT, AEH, 1998 252A
= = "T%‘l‘ 5HX1TE FH HAZY AATA. AZeE]A], 34
192-210.
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