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Abstract : The samples for organic carbon analysis were collected between 5° and 17°N along 131.5°W in
the northeast Pacific KODOS (Korea Deep Ocean Study) area. The mean concentration of total organic
carbon (TOC) in the surface mixed layer (~50 m) was 100.13 £ 2.05 uM-C, while the mean concentration
of TOC in the lower 500 m of the water column was 50.19+4.23 uM-C. A strong linear regression
between TOC and temperature (= 0.70) showed that TOC distribution was controlled by physical process.
Results from the linear regression between chlorophyll-a and TOC, and between chlorophyll-a and
particulate organic carbon (POC), decreasing of dissolved organic carbon (DOC) in the surface layer caused
by non-biological photo-oxidation process. Below the surface layer, biological production and consumption
occurred. DOC accumulation dominated in the depth range of 30~50 m and DOC consumption occurred in
the depth range of 50~200 m. TOC was inversely correlated with apparent oxygen utilization (AOU) and
TOC/AOU molar ratios ranged from -0.077 to —0.21. These ratios indicated that TOC oxidation was
responsible for 10.9~30.1% (mean 20.2%) of oxygen consumption in the NE Pacific KODOS area. In the
euphotic zone, distributions of dissolved and particulate organic matter were controlled by photo-chemical,
chemical, biological and physical processes.
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1. /v] = Dynamics), JGOFS(Joint Global Ocean Flux Study),
TOGA(Tropical Ocean and Global Atmosphere), WOCE

gHeke] 42 3AATE W A77|5Hs} © gbda (World Ocean Circulation Experiment), WEPOCS(West-
3 £33 BA3S] GLOBEC(Global Ocean Ecosystem e Equatorial Pacific Ocean Circulation Study) %% ZF
o FAH A7 o] =2 3o ™ (Lukas er al. 1991;
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% A 29L& El Nifio/La Nifia 87l |3 #3523
3}(Kessler and McPhaden 1995; Wanninkhof et al. 1995)
2 3o g & - FrsgEe 2AHsK(Doval and
Hansell 2000; Sheridan et al. 2002; Christian er al.
2002), th7]-8l 7t ol absletie] flux WE(Chavez et al.
1999; Inoue et al. 2001), 3} ¥ AWefA 2] WH2(Liu et al.
1996; McGowam et al. 1998) 5 $73wsle] & 23
Ao Hkz A|Yo|t,

B Apxde e gl Az B S opgst
HF SIS Hor] 2 A Hikst B - 35k &
7AE dA% AlF AAe 1 F83 JFE FAE
o] sletl, AE5<! 523 =3 F(North Equatorial Current,
NEC)2} ‘42 = 8)(South Equatorial Current, SEC) 18]
3 FE5Hel B2 Tl (North Equatorial Counter Current,
NECC)9} =27 (Equatorial Under Current, EUC)E.
5ol dch(Pickard and Emery 1982). HA T3 F=
8°N~20°N, H& E3]FE 10°S~3°N AleloA| 32& A
°2 42A JrhPickard and Emery 1982). A &F<l &
HAzslFot FAENF Atold] FHFRL FH=NF7 A
2|8} (Hansen and Swenson 1996) A4 = 7] FHF0
uel - & ko g o k¥ ol Fdhe 540 Ut
(Bitterman and Hansen 1989). =3/ 2°S~2°N, 54
100~300 me] Zojell EAjsH= Ao UBA Uch(Pickard
and Emery 1982). 24 T8 &9 B =W{7t 2xtsH =
g dol = WHik(divergence)oll &7 S5 (upwelling) &7
o] slonf, HAEwFe FA = Frt AAHE s Hol
X % (convergence)oll 23 373 (downwelling)
o] WA HT} &3 A7k ot Ee|H<l 873 wist=
A % 37 Ul 815H3 23 AR wEE 4o
= 8¢le = 243814 dchk(Dandonneau 1995; Hyun e
al. 1998).

ol A 5718 2(TOC)Y] 719 A& A E
£ 53 oMl Aate] FE o] F(Copin-Montegut
and Avril 1993; Kirchman et al. 1993), FH7184 F&%
= ot A8 - 2813 S o8 AAHE f
718 EXE gasied 5838 Doval and Hansell
2000). FR71€A 3 E2A7192DOC)KE gl 7}
2 & {7162 poolZA dlgollA] Bl AAEEHE &
o sloir F4HA JE8S g (Amon and Benner
1994; Carlson et al. 1994). 7149 A4 7132
EF3E 23 243 23 IA FFS ¥ (Carlson and
Ducklow 1995), % Wl 214 42 &3 78 (Hansell
and Waterhouse 1997)3 #| & ¢] 2H-(Kirchman 2000)
o o8 F=rt AAdth A= elFF AHAA 8-S
Erao B¥ & ol RE 23 2l os AAHe A
o2 4#A dthi(Tanoue 1993; Peltzer and Hayward

to JU ¢

1996; Hansell and Waterhouse 1997). £&f7184E A
Ao £& Aol a2l 535 (euphotic layerp ol =
2 ) 3 (Williams 1995) 7232 EFHHEL T3l 735
(aphotic layer)} 2 Br27} o) 537 Hed), o3t 4
& FH43 g% (oligotrophic) A GolA PAEA 7l
9%t olF R} FANAHLE Fag Aem dHAH U
(Copin-Montegut and Avril 1993; Carlson et al. 1994).

L£ER7IEOOM)) #E Fad Fe vAdES
(micro-organisms)ol] 2]+ o] &= oltt &-FE-F 7% pool
A 2a=Ee Fel(highly labile), 7 A= &85
el (semi-labile) 28|31 FE3 FHEl(refractory) 2
(Kirchman ef al. 1993) TEX& 5 sletl, 474 E31=
E Pele AEdHoZ o) 7EE VISER #H
o] 13(Carlson and Ducklow 1995) 24| A]ZH(turnover
timeye FAI~d Y A 2718 Zeth $T AR
F=E Fele A-AHA ARF 27E KN, FE A3
%ol A Yehhs sl Fels 600032 F7](life time)
€ zZhe 2128 A Ach(Williams and Druffel 1987).
olg o] A7 EES X3 Wl EAEH =2, 47
a3 SR BasHe Y s=e AT A4
o olg #7F Ak Holo|A] o]Fojx| & AH] Ale]g]
ool A 2]EIHDoval er al. 1999).

A 1970 27] AelM EEH71eas FR7|d
AFFHAOU) Atolo] &3 AAZE A5-&(Ogura 1970;
Craig 1971) BoF= vh, o2 dpoas AZdA 9

EH71ekn7t AAESH oz R3] (Barber 1968)
EA) 3 egj¥l A% (Williams and Druffel 1987; Bauer et
al. 1992) 21813 HoiF e g U4 et 2% (Martin and
Fitzwater 1992) 502 415 Ab4s Ad]of] 34238] 7|34
ZEcha 3l tH(Menzel 1970; Hansell et al. 1993). 314
g H2 B d B $ERTIEAS HARIAAT Ale]d
43 BAG B3 A7 Al FAE 271 AR (Guo
et al. 1994, Thomas et al. 1995; Peltzer and Hayward
1996; Doval and Hansell 2000), A &o|A] &E/71etAe]
BZZQ EA T3 =2|(Hansell and Carlson 1998)%| 32
A AA oY, A3 olddt F & Atolo UEhtE
33 BAZE oA e BEs #EHT A BT

B doae 7)&0 a7 2ad vt gle S5
% KODOS # oM FF7ek: ¥ AR 714
FE BE B4 278 2% 89 a2 §2ds &
ulo] WE §7189 28 =g Yol AR
3 F71EFHS] AW AFE geleat v

e rlo
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ATsde BEUWY

Zetele-geE aad



Organic Carbon and AOU in the Northeast Pacific Ocean

(V8]

(Clarion-Clipperton fracture zone) Abo]e] Ft5-ol 9]
3 AHoz B AFe 2003 78 1315°W A4, 50~
17°N |Gl A =3 = QW (Fig. 1), sl5F2 st
2 24 2 &4 AR AFHE 93] CTD meter(Sea-Bird
911 Plus)E H-ZA|Z] Rossette systems 283ttt 3+
ANEE 9xd wet & 1370 FHA BEFFE F4
1000 m7kA] =4 B2 fF3iglr, #2, g8 % 854
4 FEE CTD system22HE] S35t &30ae
CTD #A&E& BAF7| 3 4% AHAM Winkler-
Sodium Azide W¥-& o3t VAl A3t
(Parsons et al. 1984).

QEA-q = 219 152 N, gas pressure &3 7
A& o]43le] 045 um membrane filter(25 mm diameter,
Whatman)2 A& the 90% acetone £ ol G0} 244]
7F B¢t 82 A1 & Tumer 10-AU fluorometer(Turner
Designs)& @AM S8t Eg A2 A3t 39
BJ7EC 2 phaeo-pigments®] #H< BAF FUh(Parsons
et al. 1984).

ZFF719A(TOC) 55+ HTCO(high-temperature cat-
alytic oxidation)/NDIR(non-dispersive infrared gas analysis)
o] HhH(Sugimura and Suzuki 1988)2 = TOC-5000A
(Shimadzu)E ©] &3t FA st £4& A& 2N
HCl A8 & &7]AA Fr71eAE AAS | $43=
NPOC(non-purgeable organic carbon) 2.2 A%
o1, carrier gase £F%E 0; gas(CO, CO,, hydrocarbon
1 ppm ©]3hHE AME-3hd flow rate 120 ml/min., sparging
flow rate 120 m/min. 28] sparging time 582 712

EA519 . wWiAA s gk 2 2003} Milli-Q
Z&4E N 2H3to 13l eH, 21.19 uM-Co #&
do] BE AN ol FE BAFE 3 FUh

JAG7TEA(POC) FEEE 500m/e] FE low
vacuum pressure 3 FA|E ©0]43tH pre-combusted
GF/F glass-fiber filter(25 mm diameter, Whatman)® #-&
3 YE Basle 4342 &4 B Freas
AAS7] 93 10N HCIE FZ(acid fuming) ¥ AZXS

S tin capsule®l] BolA CHNS analyzer(CE Instrument,
EA1110)2 ¥X3i¢ct. EFE2 2+ Sulfanilammide
(Fisons Instruments)S AHE-3IA o},

&4 As £4<& A% $A A& SPSS version 10.0
& olg3to IARMS FY3Ich

3. 29 9 &9
4 9 9F EX 54

APA YL 33 Aol A= HHG XNFLS FHF
(Trade Wind)ell &J3} A4 BH xR FHTs/F 2

Aol F-E(Doldrums) Aol B2+ HHERk
&3t AFAAE 7HAH S F Atolol] A dh=
habol 9% 53 A7 2y FAH o7
thekst Eal Aol EAisia ok & AT

o g A
021, ﬁ Olﬂ l"s]
ol o N

S E A7)e) BFEEY B3 slFe 5~9°N Atelell
2ol BATUIET} 2A|81UT, 9°~17°N Atololle A
F9 BA R 282E Ao® Yeigton, 54x
HFet AR R wAtse A 9ONoJA it
oJg &5 o] WASATHEN FTAHT- 2004).
A7AY W fmel dg BF5F £ EXe i

apolE Holn B 28.05°CE VERATH FA N5~N147t
2 28°C °o)4e) & vehlitr B A A Ni5
~N179Me 2 olate] ££8 Byt A EFF 2
S Hol AL NIZ 2898°CE, A4 F2& 29 A
& NI72 25.95°CE Jveh) 3°C =9 2% zolg B
Atk 9= wel BEF4 52 Aol & Holg AL BE
A Ao 7A4E AFF2dE] ofst2 s (Fig.
3) AZ o 2R Y £28 IR e 3 ¢
3 Ao g WAL F29 FF E¥xe ARHA gl
Aol Byl FAMSE A#S HATHFig. 2). 74 <F 50m
e L5 |37t A9 fle RHEES (surface mixed
layer)e] HX =51, AlH 42FZ (seasonal thermocline)
& 4 50~150 m Aleloll EAl3ATt. AEr&AFTE F
33 200 m o|Ule] FAHM e 2 AHT & HIE e B
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Fig. 1. Map showing sampling stations in the study area.
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Fig. 2. Vertical profiles of temperature (°C) and salinity
(psu) in the study area. Closed circles are mean
values and error bar is the minimum and maxi-
mum value at that depth.
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Fig. 3. Distributions of temperature ("C) and salinity
(psu) in the upper 200 m of the study area. White
line represents the seasonal thermocline thickness.

o|t}7} 200 m ©]3le] f=4lo) A e WstE o2 YA}
Al Zaske A4S 2 2% FAe =zl o
2} zlo) 2 BAEH (Fig. 3), A% NS~-N137HA= ¢ 50 m
o] FAIE Boltpyt & X9 AYor ALF FA7t
Z7tetd N1791ME 150 me] FAE Btk 29 &
AE BIX Folgh AFge R Ni4 HHelM F7d &
o], N15 AN &5 o] Udehtar gled, ol

= AA|HSl 2F(anticyclonic eddies)oll 2§ FFCE
vkt o33 oF Aol sl 2003 7€ NOAA
(National Oceanic and Atmospheric Administration)el| 4]
273 Ao el ¥ drifting buoys®] A& B W (http://
www.aoml.noaa.gov/phod/graphics/dacdata/jul03_eqanal.
html) & @77} £8E 2 Gol) AlALE ohF7E 2A
I glo] olgld we B & walel A% 8%
ol gle A N9l e 2% 43t 4
AR} vlasl oF 20 m AE Gl len, ool 9
3 =222 &5 Al e A NIsdlM e F24F
Rl 20 m A% Al e EHE £ 5 Ao

dee] B¥e FeAE 9¥ #4600 m7HA A=
whe} cheke WkE-S zhe Ao JERRE(Fig. 2), ©
£ e 714e 2e St EAEE orEd & 4
FARe| EAdke FHRE FHHEY - FeiEE olEd
#GollA 7193 TS, F=F55(Antarctic Intermediate
Water, AAIW), BElBF 7|19 555 222 BT 4%
FEISFARE 2004) Fol Aok 74 200 7R 8] 3
o9 B¥E dued Ao s Y N8-NI4 B34
oA T2 5o Hlg e ¥ Yl U
(Fig. 3). ol & A7x|de| ZddFuthe o] e
A4 (Pickard and Emery 1982)2.2 73 &jst @& 3
AEAZ 2T 53] FA N-N10 EFFAME
33.6 psu ©]3te] 71 W AE-S JeRliL . &5
o] e A N15Y BEFTE T vlaf o 52
HEL Byed ole &% &) 3 HuHEE 714
Al %4 (Pickard and Emery 1982)7F SefE ¢ o}
A solM 7198 TGS AR S R &
ohElt), o} 84 24 A $4 70~120 m Atolol &
Aste 2G5 B NISE T4 Base dus
vehiie] 38 FHER £33 GRS e =
F2 BATE G 2004).

£384 9 9520 X B4

Yuta o 2 gl A] §FA ] £ ¥ e RAER
Z YollA th719] Abhe}l FIFE o|FH AL FEE =
A8, $A s} (subsurface)olX FEA 28l 3 BE
&7 AJAbel] 2l §-EAkAS Z7HE HRlth FFA Y
ERe S840A2 Ha3e A8 359 dx 82 A
3} Sof o8 Aato|n] AFeM e 824 I B
Yoo Ao Qs Frkske A¥FE ztetiMillero
1996). & A7 FoMe] £E%L 7 £EXE 95
ue} §AISE BEE Hols 5o FEAS & s
group 1-& A3 N5~N7, group 2= A% N8~N10, group
35 AA NII~NI3 283 group 4= B NI4-NITZ
FE 5 2ACkFig. 4). Group 1(N5~N7) 9L EAERIR
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Fig. 4. Vertical profiles of DO (UM-O;) in the study area.
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& FE7 A s v S7HE FHE Jeblled
ol HeiE Y o) sjFeollM 714 sl FrUell &%
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240 §9d) 97 Ao 2 (@ YA 2004) AT
Group 2(N8~N10y= B xa|Fo| d3ddl &= A9
°2 group 1914 B 7 EE Hejo} FALSHAIRE o
38 248 Bt FHETS0] group 190 HIsH A
Aoz grolderl (¢ 30m) £ Y A AeE &
G0 (Fig. 5), SEiH Y ot alg 7145¢] kel 9
& 8EAA 271 group 190 HIE 100m A= AT
F4] 9F 200 m F-2olA e a oy B S 2
2] 3A ZAUTh F4 600 m oM £FA4tA: FUt 4
e FFF55 dgo] 3] Hol USS BAFA
t}. Group 3(N11~N13)9] BX EAL EUITHZ
group 20 B3l ZolA (2 50 m) group 13} FAKS Zio]
£ B4 £4 100m Z=7HA A §384L T
7} ZHasieh =41 800 m7HAl group 1, 2914 B Hel
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Fig. 5. Distributions of DO (UM-0;) and chlorophyll-a
(ug/l) in the upper 200 m of the study area. White
line represents the seasonal thermocline thickness.
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By Yo e 82AL0] £AWH BXE o o
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kel M e} AEEYIE 443 FF3Le FLF 9



6 Son, J.-W. et al.

&l A3, f53% ojulelM = Yol Fae] wket by
o] AFEe Aow A hth(Hayward 1987; Venrick
1987). B A7A G AEE 200m 54 W EE L8]
FEE 0.01~048 ug/el WHE Zha, 2% o| &9
oM 3 A3 B 89 a2ly & el o
2 kg 28 &ut2 JUdl o BHELE R
olefel] EA s F=(Venrick er al. 1973) ¥F4 o
(Subsurface Chlorophyll Maximum, SCM)e| 4293
el 524 oF 40~120 m Atelofl VERGTHFig. 5). HEA
HUFe 5% Fyog A4S ZojAWA 020~0.48
ug/iel s WHR T3 7|8l 2AME AR F
Abgt 9 Z(Dickson and Wheeler 1993; &) g5
1998) B.gich &8 RH=RtE G99 A N5~N62| &
HESE W G840 5 0.2 ug/l 0|02 FAS
AollA HAHF 99 oE S w8 =2 @2
Jelded B3450E BHESE W 99 s=01 A
HHog BAzsFRY & LR odrt. 9 4
A N149] 30 m FRANE 03 pgl o149 B A4S
a =7} B9+ AF N1sA Yehue 2382 &5
o) dgod watEn 33 Ho g9 A7t 75
HojAof & Ao Wil

o o

)y

FHEAa, dAVIEAR € AAg £ §4

B A 243 4 A W fr1eAE o5 2
& AXA ggtong LERII/ALDOC)7T obd F+
71&H2(TOC)E A olslke violoh. Ax HlH Y EFF W
Fh71eAe) §257"A Alole] Aole  uM-C A=
2 gAY, £3H5 ojsty FAldME FAIE vt &ttt
(Peltzer and Hayward 1996). 3 S /718AE 2| F
o3 23387 3 A& W YAEE AAsN L st
A3l FAGNAM YRS 2 (breakage) Tl &3] A
AR AP EE2F718A FEE XY THill and
Wheeler 2002) ZAXE J& + Ut

AFA QAN FH71RLe] 73 BES B3N F32L
FAo] ZoASE Zadhe AYHA Uglre] £x9}
AA519c}. &3] 4 200 m o|WoM = FE7F F43
#Asle HelE Byl ol dHE]oht AR ES]
g9 dqux fdo2 {IIHAE o]E37|(Hill and
Wheeler 2002) W&o|t} HHEFE U HF v
100.13+2.05 yM-CL 2 EZF(FA 0 mollM 9] T8
t} 10~30 m FAAM Q) FE7) B4 Yehs S48 B
ArhFig. 6). FHERT A Y N5S-N79A FH71
gAe $4 120 7k B 048 uM-C/me] ¥lE&=2 7
23tk 120 m ©|F 0.02 uM-C/me] v} &5 avtelA 72+
23R, &% A9 HH NNl 74 75 m7t
2| Hg 0.68 uM-C/m2] B]&E2 BHoRlR sdn F
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Fig. 6. Vertical profiles of TOC (UM-C) in the study area,
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SA dehe 4 23 B xRk sjge Hg) 332
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UM-C/me] B &2 722384t B3 N1I-N13oAM & &
A AFE Ndis d2A £ 2007k B 0.3
UM-C/me) B]-&=2 74astgl o, o|F 0.01 uM-C/me] ¥]
2 A9 A XL e FEE B Rl
ofgt &5 d4E TFE FH NN M= H3H3
% TRE WYER tdd FHER FHE BT
o} B N172 o2 ZHEF 22 100 uM-C o9l &
=7b 441 200 m oJlelA fAEZ AL, 85 Aol
de A N1 e 78 A EFde d2A 22 Hle
2 Zrashe ol 24 150 m AETA &R o) F
frsiA gadhe 54 B A AL T viay
¥S FEE Holg ¥ZOo2HE 4] 100 m olelA
o] B FH7184 FEE 94.5617.89 uM-ColH, o] %
FEo 74 AE7r 22 500 m ©]3F 1000 m7HR] &) B
FEE 59.15£4.23 yM-CLE 3o v]3) 374% A%
7b 728 e BT 4 200 kA S FR71EA
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Fig. 7. Distributions of TOC (uM-C) and POC (UM-C) in
the upper 200 m of the study area. White line
represents the seasonal thermocline thickness.
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AukR o g FUEHSNAM 3L 54 =
Sle ReS Bgon A NisoAe FA4 &5 a4
o o3 ggo] & veht AT

ool M 47184 5 QA8 AR 8 HE
& oF 1~10% AEo|H, YAHF7]E (particulate organic
matter)®] % 50% A=l slFehe Ao dHA U
AR EAE A BREE Aolle B F2
= A EZ5aE  ube|glote] £l (degradation) B W&
(exudation) A8 18] 3 marine snowZ} &2 macro-
scopic aggregates 50| ©]E9| R {33 W EA
FHkMillero 1996). & 72 ] YAH{782R0] T
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Fig. 8. Vertical profiles of POC (uM-C) and TOC (UM-C) in the study area.
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Table 1. Linear regressions between TOC (UM-C) and
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Station Equation r p n

N5 TOC=-0.17xAOU +102.88 0.72 <0.005 11
N6 TOC=-0.10xA0U+94.54 073 <0.005 11
N7 TOC =-0.094 x AOU +83.71 0.57 <0.005 13
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N9 TOC=-0.16 xAOU + 11497 0.40 >0.005 12
NI0 TOC=-0.17x AOU + 119.61 0.82 <0.001 14
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