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ORGANIC MATTER IN SEA WATER OF THE WESTERN
NORTH PACIFIC OCEAN AND SETO INLAND SEA

Tadashi Ocui and Tomotoshi OkaICHI

Dissolved organic catbon (DOC) and particulate organic carbon (POC) in sea water of the
- western North Pacific Ocean and Seto Inland Sea which were determined during 1969—1975
are summarized synthetically.

In the western North Pacific, DOC was determined at 4 stations, Considerable differences
of DOC among water areas were not observed and the mean value of surface waters up
to 100m deep of these 4 stations was 1.10%+0.22 mgC/1 (mean = s.d.). In Hiuchi Nada,
central part of Seto Inland Sea, the mean values of DOC and POC through four surveys
carried out in 1969, 1970, and 1975 were 1.45+0.22mgC/1 and 0.270+0.118 mgC/1, respec-
tively. For the calcuration, the values obtained in sea water polluted with pulp wastes and
red tides were omitted, DOC in the inner part of Osaka Bay was more than 2 mgC/1, but
in central water area, DOC and POC were maintained to nearly the same levels to that of
Hiuchi Nada.

DOC is usually mainetained in the range of 1.0 to 2.0 mgC/1 in both coastal and open sea
water except the polluted or heavily eutrophicated water areas. The regulation of DOC
concentration in sea water is achieved by bacterial mineralization activity which is elevated
exponentially with the increase of DOC and POC. But POC concentration which is affected by
productivities of phytoplankton fluctuates seasonally and locally., The ratios of DOC to POC
are lower in coastal water than in open sea water, ranging 4—9 in the former and 10—30
in the later, respectively.
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Fig. 1. Vertical profiles of DOC in the western North Pacific
a: 28°30”N, 145°E b: 44°N, 154°E c: 20°N, 140°E d: 22°N,126°E
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Fig. 2. Location of the sampling stations in Hiuchi Nada
® : Sep, 1969, Feb, 1970, Jun, 1970. O : Jum, 1975
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1, 9.2::3.9, 7046 fHi31.6320.16mgC /1, 0.270+0.077mgC/1, 6.4*1.7, 754 6 Flcikl.562:0.29mgC /1,

Table 1. Organic matter in sea water of Hiuchi Nada

Date : Sep. 2--3, 1969 . Feb. 3—4, 1970 Jun. 23—24, 1970

Stn. Dep. DOC POC DOC/POC DOC POC DOC/POC DOC POC- DOC/POC
m - mgC/1 mgC/1 mgC/1 mgC/1 - mgC/1 mgC/1
1 0 1.15  0.203 - 5.67 1.06  0.092  11.52 ©1.80  0.366 4.92
10 1.22  0.141  8.65 1.25 0,125  10.00 1.46  0.214 6.82
20 1.19  0.169 7.04 1.29 0.116  11.12 . 1.35  0.141 9.57
2 0 1.50  0.520 2.88 1.23  0.159 7.74 C1.41 0.190  7.42
10 2.00 0.634  3.15 1.14  0.149 7.65 1.55 0.154  10.06
20 1.18  0.383  3.08 1.24  0.185 6.70 ©1.33 0.099  13.43
3 0 2.10  0.904 = 2.32 1.21 - 0.249 4.86 2,50  1.880 1.33
10 1.75  0.938 - 1.87 1.39 - -0.235 5.91 2.21° - 0.780 2.38
20 1.78  0.520  3.42 1.47 2.58  0.556 4.64
4 0 1.45 0.167  8.68 1.28  0.078  16.41 1.53. 0.362 4.23
10 1.23  0.145  8.48 1.17  0.110  10.64 1.39  0.238 4.91
00 1:53 0.246 = 6.22 1.39  0.101  13.76 1.43  0.212 6.75
5 0 2.05  0.407 5.04 1.49  0.097 15.36 1.55 " 0.159 9.75
10 1.53  0.336 - 4.55 1.30  0.221 5.88 1.43 . 0.156 9.17
20 1.43  0.401  3.57 1.31  0.196 6.68 1.30  0.174 7.47
6 0 1.57  0.415  3.78 i.51 0,125  12.08 1.71  0.354 = 4.83
10 1.23  0.375.  3.28 1.25  0.131 9.54 1.52 0.225 6.76
20 115 0.345 3.33  1.32  0.157 8.41 1.52  0.2C0 7.60
7 0 1.24  0.326 3.80  1.08  0.152 7.11 1.48-  0.250 5.92
10 1.25  0.288  4.34 1.41  0.167 8.44 1.46  0.182 8.02
20 .38 0.224  6.16 1.60  0.237 6.75 1.30  0.420 3.10
8 0 1.93  0.530  3.64 1.16  0.234 - 4.96 1.74 = 0.225 7.73
10 1.57 0.310 5.06 1.23  0.220 5.59° ° 1.52  0.252 6.03
20 1.16  0.321  3.61 1.68  0.275 6.11" 1.37  0.238 5.76
9 0 1.43  0.286 ° 5.00 1.28  0.188 6.81 1.88  0.286 6.57
10 1.25  0.307  4.07 1.43  0.177 8.08 1.37  0.202 6.78
20 1.35  0.282  4.78 1.53  0.178 8.60 1.25 . 0.210 5.95
10 0 1.38  0.308  4.48 1.56  0.253 6.17 1.53  0.236 6.48
10 1.42 - 0.375  3.79 1.700  0.234 7.00 1.60  0.226 7.08
20 1.22 0.346  3.53 1.90  0.262 7.25 1.85  0.172 - 7.85
11 0 1.39  0.197  7.06 1.46 2.45  0.880 2.78
' 10 1.55  0.262  5.92 1.23  0.200 6.15 1.73  0.415 4.17
20 1.48  0.251  5.90 1.27  0.183 6.94 1.30  0.157 - 8,28
12 0 1.37  0.221  6.20 1.60  0.168 9.52 3.69  1.355 2.72
10 1.25  0.217  5.76 1.56  0.183 8.52 1.72  0.350 4.91
20 1.44  0.216  6.67 1.72. 0.167  10.30 1.44  0.232 6.21
13 0 4.41  0.967  4.56 1.60 . 0.203 7.88 7.15  2.110 3.39
10 2.35.  0.344 6.83 1.73  0:366°  4.73 1.73  0.200 5.77
20 1.70  0.339  5.01 1.47  0.127  11.57

2.20 0.182 12.09
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Table 2. Organic matter in sea water of Hiuchi Nada -
(Jun. 15—16, 1975)

Station Depth DOC POC DOC/POC
m mgC/1 mgC/1

T 0 3.27 1.030 3.17
5 1.92 0.854 2.25
, 6 2.14 0.917 2.33
1 0 2.22 0.961 2.31
10 1.63 0.350 4.66
20 1.69 0.442 3.82
3 0 1.51 0.259 5.83
5 1.52 0.484 3.14
10 1.67 0.474 3.52
13 0.493
5 0 1.36 0.434 3.13
, 10 1.36 0.350 3.89
20 1.36 0.354 3.84
30 0.311
6 0 1.47 0.351 4.19
10 1.16 0.329 3.53
20 1.61 ©0.344 4.68
9 0 1.46 0.347 4.21
10 1.28 0.473 2.71
20 1.08 0.390 2.77
10 0 1.69 0.263 6.43
10 1.38 0.307 4.50
20 1.30 0.289 4.50
12 0 1.16 0.173 6.71
10 1.38 0.264 5.23
20 1.33 0.302 ©4.40
14 0 1.69 0.300 5.63
10 1.52 0.496 3.06
18 1.65 0.557 2.96
17 0 1.21 0.259 4.67
10 v 0.273 o
20 1.31 0.259 5.06
19 0 1.49 0.188 7.93
10 1.49 0.255 7.93
18 1.43 0.289 4.95
20 0 1.51 0.239 6.32
10 1.39 0.260 5.35
20 1.28 0.314 4.08
22 0 2.03 0.328 6.19
10 1.52 0.245 6.20
20 1.21 0.336 3.60
25 0 1.43 0.225 6.36
10 1.67 0.268 6.23
20 1.49 0.245 6.08
29 0 1.38 0.258 5.35
10 1.51 0.222 6.80
20 1.58 0.302 5.23
30 0 1.86 0.241 7.72
10 1.43 0.284 5.04
20 1.33 0.234 5.68
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0.32040.190mgC/1, 5.5+1.6TH%. DOCRP O CR—BEMcBRCEKMDWHAIRBD bR S. £DRE
SOEEED O CleoWnw TIRI0~20% TH 545 PO Cr40~50%kET 5. % OfE, DOC/POC BAHKEN
BRRRT. E2A0HEATODOCOEHRETI0~20%TH ORI L, POCO%NIE0~60% THE KRN
ziqu\/\. .

DOC, POCOPESHLBE—EDEHSBEDIC . 2 & CRERNY, WM KELXEELT chbeBiRs
BRI E 2 LTAERAEOTEEYHET 5L, DO CHMERL.45+-0.22mg C/ 1, P O CHEEIX0.270+0.118
‘mgC/liiotz. DOC/POCIKE.312.5TCHEKCENTIE 2.
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Fig. 3. Location of the sampling stations in Osaka Bay
e : Aug. 1973, Oct. 1974 O : May 1975
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Table 3. Organic matter in sea water of Osaka Bay

Aug. 21—23, 1973 Oct. 22, 1974 May 30—31, 1975
Stn. Dep. DOC POC DOC/POC DOC POC DOC/POC Stn. Dep. DOC POC DOC/POC
m mgC/1 mgC/1 mgC/1 mgC/1 m mgC/1 mgC/1
1 0 3.64 0.98 3.71 2.94 0.488  6.02 1 0 411 4.160 0.9
5 3.07 0.482  6.37 3.30 0.416 7.93 5 1.52 0.328 4.63
9.5 3.08 0.257 11.98 10 1.15 0.494 2.33
Y 0 5.8 2 0 212 0.791 2.68
2 0 6.55 1.740  3.76 4.80 1.050  4.57 3 0 1.78 0.700 2.51
5 2.16 0.561 3.85 2,92 0.289 10.10 5  1.62 0.571 2.8
3 0 510 1.34  3.81 3.55 0.504  7.04 15 1.10 0.4z1  2.61
5 5.00 0.8% 6.05 1.32  0.402 3.28 4 0 3.97 8.660 0.46
1 13 03w 3w 3.35 0.498  6.37 5 0 146 084 1.73
8 0 38.43 6 0 1.49 1.300 1.15
4 0 2.2 0.895 2.53 1.19 0.377 3.16 5 1.07 0.310 3.45
5 2.21 0.465 4.75 1.18 0.348  3.39 15 0.99 0.184 5.38
17 1.99  0.455 4.37 1.07 0.280 3.82 7 0 111 Loto 1.4
5 g 2.88  0.%2 7.9 8§ 0 1.28 0.801 1.4
35 1.62 0.310 5.23 9 0 1.13 0.635 1.78
5 0 1.55 0.514  3.02 L2 0.0 235 10 0 107 0.6% 1.54
5 2.58 0.421 6.13 1.16 0.300 3.87
1 0 1.24 0.485  2.56
35 1.10 0.345 3.19 1.02 0.246 4.15 g Iz 0485 2.5
6 0 171 0.446 3.83 35  1.33 0.341  3.90
5 1.48 0.382 3.87
o s o8z 8.8 12 0 1.18 0.455 2.59
, o 198 o088 336 13 0 1.07 0.571 1.87
5 1.88 0.357 5.13 14 0 095 0.411 2.3
40 213 0.217  7.69 5 0 1.14 0.213 5.35
8 0 1.45 0.309 4.69 3 1.13 0.230 4.91
5 1.67 0.294 5.68 35 1.13 0.413 2.74
35  1.38  0.334 4.13
9 0 1.64 0.416 3.4
5 1.59 0.591  2.69
50 1.34  0.275 4.87

BRI E S EERIKFOD O CHEE L1734 8 H21, 22H I~ miEE, MBI 5 ©13.8mgC/1, kWT
AREN10.2, AF118.90, WEEJ7.85, KiI7.35QIET, MIEANRTHE D ASFAMEERLE.
KIREOHEAKTOD O CEERBMHIc X b BDE/T 54, EIFDRLDBOU~BIC T TIE2.0mgC/ 1% &
%, WERBREZEZL TS, COMBEOD O CRIAJIIKIE & » THEEBUOE CHAZINE DL, TS v
MY VEESKEEBYOHERE L DN . BREOPOCEERBLRE (smPllE) kiEl.omgC/l%
CRXBELDHNBWE, EURBAKTCOEFC I VBROEIE LY. 5mPETHRENIGEENMERES R o
o

BER R R e O ¥R G L 12 FBTD O CIE 131.0~1.7mg C /1, P O CIUEE130.2~0.5mg C / | I8 &%
2bhb. 197545 B OB TREKRD O P O CRE RN ENERRL TW 501, MK, KRB LA
BRHEFM L » LR TR EREZDDOTH .

z 23

SNEEOEERKP DD O CIEEH0.5~0.7mgC/l Clalg—EMP & 52 L RPERBDBRTH52 3 | BEER ko
NEORBEKPODOCREREN TSI V7 by, LOMhdbOBAE, RO OMENI & 508 & EHEHEY 5
2 TNBHH, TNTHRBBATEHL 5. FHURAEETEN, FABETINE S H—AHL T 3bi
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TR, WhiEN&R Ay FEEHRLTHS b0 EELb N5 DT, FUBRMATEKS L eD0C OEIEET
%. Linl, *OEHE—EOMBERSNTHY, /F@E%w@ﬂ%%<&nocﬂ§mkﬁ,ﬁm&fu1~2
mg C /1 8L A EREDORIEX Tr0.9~1.7mg C/ 1 O & » 2.

AES®) HHEEED 3 BT 2  EREREN UeisRie DhE, BiEoRFKkhoD O CHEERL.0~1.6mgC/1
THs. DIEOX3ERCX v 2DOENBDONEHO0, WIFNDOCHEERX1~2mgC/ 1 OHHEKAS.
—F, PO CHEEX0.05~10mgC/1 O T, DO CrBTHEE, THK L BEERE L.

POC, DOCOHRFIENT I V7 t v ORARC & 5 bOnET, —~MWOWEMTIRTERIK, WA ThEL
THAT DERIE 2 bNS. AL RESROEMAERRIG0.18C/m% - day L 3h(®, MR TR0.2~
0.5¢C/m? - day, IR TIL0.5~1.2gC/m? - day & 5 H2RE Sh w390 . —F, B Rk o F£FHaH
ELT0.3gC/m?P e day &0 5 RREWEEZHE L TW5. AN OEROEEBOE IR SRS
50T, REKBEAAHY 0 OEER TS - CHETHE, RBRAEDI0~100E1ET 5.

BEKPOImE 7 4 VaGICDOBTERSE, FHALC D NEREEE, EXIER T 20~500g/m’, FEMEERT
200r g/m® FIEOMEEE U TWw 5. Bl ClREFRHES3,6000g/m® TH 54, B, Bick 222 13EL {BHE B
IBIRERER 37,000, 80sg/m*icdid® . yomy 4 va kP OCOMRIEECHEEEEAED bR THERY,
DO C L DHHBARED bk, ’

DO CEBENGE—EHEEY & DO ERYEEDOKREN LT HTRAHMOE WL BIED b\ HIEEREE &
U Tk COMAYNC X B EMAL T, TRBRHERL, A DHBD DT A CcH 5.

WA mABEECr VT — 2 BT VERE U CRBMEEER2IE L EREPOC, DOCHE 0Ky Fig. 4
WIRT . HEYRE oIkt U ORI LR EEBI RS 5. T b b ERIA RS S SIRER TN
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Fig. 4. Relation between mineralization activity and POC, DOC in
sea water of Osaka Bay
Minaralization activity was estimated by the U-"C-glucose
method ™
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DOCHER2mgC/] #8255, SREOBEEFOERYIMbS & HPHFBLLLERT, 2oTr)
VKOEBENRZ A ERYOEEN BB EEL T\, COBAKIDOC, POCOSMERESCHERT, —FT
RBERERCL - THERINZEZELOND . BEBEBROREKEE P TRIEFEFRE TR THWAT &2
B, ERKCERZEISELL, 0k AEHFTRPOCO3I UL AEREERL Y, BEOE/LNRE D
bhad.

NS AR IR OB EE B ORI X Y MRS S WERERMETHSEL Twb. DOC P
OCLOHLHBIISIC X v 50, RECHRNLLPOCHOIDEEODOCEHBTRY 5 E0.6~0.8mgC/1
ERD. FRZAPTHEM T VI P Y OREBREENROETLAEROD O CREDOHEEN1.08mg/1 TH et &
NHHET L, BEODOCL.5mgC/l OISO EBRI T, B OFRYI QL 2R MR, MixSDR
HTHDLELBLND

DOC/POCH@%RATﬁfumﬁ%i%@%ﬂuLfﬁkmké?%ut%& B, BERTR4~9TH
Fo o BMIEVEHR TIAING, DOCIE »x2mgC/1 %%, DOC/POCHIPUTERS.

DEDX>cDOCEEREONBERIC I > THEVEHLAWE, POCHEESLDOC/POC REBEMEZX
T 5z ERBPERTHS. o T, FAEE, BHEEEL URNTREED ERBUE OB AR HREYS X
23b0EB LIS
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