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Effects of riverine suspended matter loading on
the forms of phosphorus and the phosphorus
cycle in coastal marine sediments

Katsuhisa TANAKA

Abstract

Fractionation of phosphorus in surface sediments in Hiroshima Bay and in suspended matter
in several rivers was conducted to investigate the effects of phosphorus loading by suspended
matter during high discharge periods. The major source of non-apatite inorganic phosphorus
(CDB-P and NaOH-P) in the sediments of inner Hiroshima Bay is suspended matter in the runoff
of the Ohta River. Imported CDB-P is stored in the estuarine sediments after the desorption of
adsorbed phosphate (Ads-P) with the salinity increase. The remainder of CDB-P, reductant
soluble phosphate (Red-P), decreases during the dispersion to the bay by the dissolution which
takes place under anaerobic conditions in the coastal sediments. In the offshore area, the libera-
tion of phosphate from the sediments occurs mainly by the decomposition of organic phosphorus
(Org-P). This phosphate is readsorbed on the surface sediments from the pore-water. In
several major rivers in Japan, 25 to 56% of the phosphorus in the suspended matter during high
discharge periods is CDB-P, suggesting that the CDB-P load equals or exceeds that of Org-P.
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Fig.1. Sampling stations in the inner part of
Hiroshima Bay.
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Fig. 2. Seasonal changes of the phosphorus fractions in surface sediments at Stn. 1 and Stn. 2 in
the Ohta River Estuary.

Table 1. Phosphorus fractions of suspended matter during high dischage periods in the Ohta River and of
surface sediments in the estuary.

SS CDB-P (Ads-P) NaOH-P HCI-P Org-P

Sample (mg/D =
X=£SD (umol/g)
Ohta R. 1990 15 June 70 15.2 11.3) 3.5 4.1 313
1990 22 Aug. 138 19.1 (12.0) 3.4 4.6 29.1
1991 1 July 59 17.1 (83 3.1 33 21.0
1991 5 July 164 8.7 (2. 2.9 2.2 10.8
1991 16 July 65 11.0 (4.9 2.9 2.8 14.0
142+43 (7.7£3.8) 3.0x0.5 3.5+0.8 21.2+9.0
Surface  Stn.l (N=21) -  111*18  (28+09) 28402 31402 7.0%09
sediments  Stn.2( # ) - 63+08  (24+05) 19402 31403 10009
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Fig.3. Distributions of phosphorus fractions in surface sediments in the inner

Bay on 22-23 July 1992 (unit; gmol/g).
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Table 2. Correlation coefficients (r) of phosphorus fractions in surface sediments with some properties
of overlaying water. * and ** represent P<0.05 and P <0.01, respectively.

Total-P Ads-P Red-P NaOH-P HCI-P Org-P
DO —0.41* —-0.01 —0.28 -~0.41* 0.22 —0.30
Sal. —0.12 0.44* —0.69** —0.66** 0.10 0.26
PO, 0.26 0.51** —0.42* —0.31 —0.15 0.53**
Mud content 0.31 0.12 0.19 0.46* —0.45* 0.29

130°20° 130°25°E

34°20°

Fig.4. C: N atomic ratio in surface sediments
in the inner part of Hiroshima Bay on 22-
23 July 1992.
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Fig.5. Summary diagram of inorganic P Fluxes in the inner part of Hiroshima Bay.

not shown.

Inert P is

Table 3. Phosphorus fractions of suspended matter during high discharge periods in several major rivers

in Japan.
SS CDB-P NaOH-P HCI-P Org-P
River Sample (mg/D
(umol/g)

Shinano R. 1992 28 Apr. ND* 38.1 2.9 5.8 21.8
1992 6 July ND 32.1 3.5 5.5 13.9

Tone R. 1992 22 Oct. 20 37.7 74 4.4 21.7
Yoshino R. 1991 28 Sep. 160 5.0 0.8 7.5 6.8
Chikugo R. 1992 21 Oct. 1600 115 4.6 41 8.7

*Not determined
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