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Distribution of organic carbon, organic nitrogen, total
phosphorus and pheo-pigments in surface sediment
from Harima-nada, the Seto Inland Sea, Japan*

Shigeru MONTANT**, Kuninao TADA** and Tomotoshi OKAICHI**

Abstract: The organic carbon, organic nitrogen, total phosphorus and pheo-pigments in
marine sediments were determined using the core samples collected at 72 stations all over
the Harima-nada, the Seto Inland Sea, Japan. The contents of organic carbon, organic
nitrogen, total phosphorus and pheo-pigments per dry sediments were 3.1-24.7 mg/g, 0.41-
3.35mg/g, 0.15-0.68 mg/g and 9.0-60.5 ug/g in the surface layer (0-2cm) of the sediments,
respectively. The contents of these materials were higher in the northern coastal area and
the central area than in the areas near the Akashi and Naruto channels. The atomic ratio
of carbon to nitrogen fluctuated in the range from 8.0 to 11.5. It seems likely that the local
change of the contents in surface sediments mainly depends upon the tidal residual flow
pattern in the Harima-nada and the size distribution of sediments. A good positive correlations
were found between organic carbon, organic nitrogen, total phosphorus and pheo-pigments,
expressed as Y¢=0.304 X+2.44 (»=0.894), Yx=0.0395X+0.352 (r=0.841), and Yp=0.00444 X
+0.229 (r=0.682), where X is pheo-pigments (#g/g), and Y¢, Yu and Yp are organic carbon,
organic nitrogen and total phosphorus (mg/g), respectively. These results suggest that most
of organic matters in the surface sediments originated from iz situ primary production. From
such distributions of organic carbon, organic nitrogen, total phosphorus and sedimentation
rates, the annual burial fluxes to bottom sediment in the Harima-nada were estimated to be
56,000 tons in organic carbon, 7,200 tons in organic nitrogen and 1,440 tons in total phosphrus.
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Fig. 1. Location map of sampling stations in Harima-nada, the Seto Inland Sea.
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Fig. 2. Distribution map of organic carbon in surface sediments (mg/g).
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Distribution map of organic nitrogen in surface sediments (mg/g).

(1977), #HIR B (1979), L (1983) 233|EL TWB1H
(BB R RSB R T 20mg C/g UE) wwh,
ETRWERIC S 54, CHRARE CRIEEERES
SEECBRELTWBEL L, EBERREL > TWELD
LEZ NG, BRICOWTRAZLENILL, B
W HERRE S —BHL T 5,

Fig. 4 R EEHEYhOL Y v OBENHE LR LT,
B RE - EFRLABCHTIINOO St. 58 THRLE
A (0.68mg/g) DIENE B, s oL (St



70 La mer 25, 1987

13430°E
T

N
34°30

Fig. 4. Distribution map of total phosphorus in surface sediments (mg/g).
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Fig. 5. Distribution map of pheo-pigments in surface sediments (ug/g).
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Fig. 6. Correlation between pheo-pigments and
organic carbon in surface sediments. The data
follow the equation; organic C=0.304X pheo-
pigments+2.44 (r=0.894).
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Fig. 7. Correlation between pheo-pigments and
organic nitrogen in surface sediments. The
data follow the equation; organic N=0.0395X
pheo-pigments+0.352 (r=0.841).
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Fig. 8. Correlation between pheo-pigments and
total phosphorus in surface sediments. The
data follow the equation; total P=0.00444 X
pheo-pigments-+0.229 (r=0.682).



72 La mer 25, 1987

nod,

RIT, SERDIEERRBHEY T OFHEHRE -
BERICTL) v OBE L, HREENLDINDDEH
HRBEARD 1,

Bine (1983), PI% - [ETH (1984) RHEL TV B
BEEEOD 8 Mic BT HRMEEX, 0.11~0.33 g/cm?
[y THY, ¥ cREEAMNISERTASWETT
525, FE3+5L0.2g/cm?/y BELRELZ ENRT
&5, SHEDhEBERE - B£8R T2) VK
OFHEIX, #h £ 14.0mgC/g, 1.80mgN/g,
0.36mgP/g THV, FFEBLREHEHYOBEILZD
SR (2,000km?) L AT L, B BRI IER
BRE - BROEMERERIL, ThTh 56,000 b v,
7,200F >, 1,440F v L RIED T L 3TE B,

BEBORMAERL, EHED (1982) KL - TFY
0.37¢gC/m?*/day &HEINTWBDOT, #Haeko 14
MY OEERR, KECOWTERLF 463,000F v &7
0, FEOERMHERKE 56,000 Y i%, =@ 12% 1cfE%43
bo

BRE) VDN TEHDE, BEHAOE LD D0
AATZ, THYDZRZh 70 8XE7 v (5,
1985) LHEEINTNEDT, HHELTWBIBEREZIC
DNTRZED 28%, Y VT2 56% % 5HTW5HZ LiC
D, DF0, VYOERL VRIS L, ks
NEEBICKREIND T L ZORFIITFL TN 5,

D LOERPRT LD, BEEHOL SWNETRE
L2 b0EHRR) VORAATED 5 b0k b Qs
2, BXEYEERRELS - (EREERUCHITLCE
D, ZO7TatARPRERBRICEZ 2HEIZARZVWE
ShitdhiE bin,

¥, RICRD I BE R Y P OB R R, 2B
Fo2) VOFSEOKEFHIZ C: N:P=101:11.1:1
L0, #E (1979) BWEL T HAHEEE TOHE 76 -
7.6:1 1T EERTY YOHBMNIWTZT Enbhbd, h
B, T 5 n e AR EEL 5D, W%
BLTRAT 2EBIOUEBRDEREXZREDLL TIN50
LEZ BN, Thbb, BEEBTREREBIHERTY
VOMAT BHERENZ L EHFE- TS, 2O &
i, BUOIECDOEE, AOKE2hRTHD LRI
BWEETHS 5,

Bitic, RERBICEE Wi WicE | RFEEE
EEHZFHE L CRERZEYEEXTEHAOKRE
RUDEMEDEIACELTRHELE T,

¥k, KEtEO—Hk, CREREMER (GREE
56760133, 57760167) OMMEID FICEHINZ,

X Bk

WEERES, JMLIATT, ShkEE (1982): BB kD
2T v b e, BRESCREBEON TGS
S OCKE OABSN. BREMT iRREGE, B148-
R-14-8, 5 7 B Bk L RIS b B 4 2 B
2%, p. 81-92.

B =, HREZ, MAEZ (1983): HEHCHD
DHBREEEE & B 75 Y. HRGEERE, 39,
82-87.

FFERS (1982): WIFWBC KT A2REHREY © »
7i. HEFHERE, 88, 665-681

HASBEE (1979): HEEIC KT 2 BED R RS T
DR, HE, RELERICONT. HRKEFLE,
45, 1109-1114.

ESRRE, MREE (9749 BEBELOHRICON
T—1. FHROKEHFETFCONT. JTERKER
BBHE (14), 61-67.

FAR 7%, R (1984): Pb-210 #:ic X % EEH
OFEREE . FRFEFMFWNHL, 36, 25-30.

MURAKAMI, A. (1977): Organic pollution of bottom
mud in the Seto Inland Sea and its removal
experiment. Bull. Nansei Reg. Fish. Res. Lab.,
10, 53-72.

WiREZ, JI4E—8, BEn &, 5KKD, By €&
(1979):  WFANEOEHR. HEIZINARITR
4 (4), 1-24.

PARSONS, T.R., Y. MAITA and C.M. LALLI (1984):
A Manual of Chemical and Biological Methods
for Seawater Analysis. Pergamon Press, Oxford.
173 pp.

(LB (1983): HEBHEF WIBEE OB ERTS .
BARE LS, 57, 845-849.

W @ (1982): BEEORMREEBBICET L3
2=, BBRFEMEHREE B148-R-14-8 WERER
M & RIS B 5 EREREE, p. 121-126.

W OEHE, $eRFZ, REERE (1985): B - KR
EOES, BR, VUG REEERRE T
22, 159-164.





