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Adsorbed PO,-P Load by Riverine Suspended Matter
to the Coastal Sea during High Discharge Periods

Katsuhisa TaNAKA *

Abstract

Phosphate desorption from the suspended matter in Ohta River water samples collected
during high discharge periods was investigated under aerobic conditions using seawater.
Adsorbed phosphate was also fractionated from the estuarine sediment of Hiroshima Bay and
the suspended matter samples collected from the Ohta River and Fushino River.

Desorbed phosphate from the suspended matter increased with increasing salinity. This
suggests that the desorption of phosphate from riverine suspended matter will proceed more
extensively when transported into the sea. The suspended matter of the Ohta River released 4
-12 pg-at g™’ of phosphate in seawater (abovelOu g-at g™' during high discharge periods). On
the other hand, surface sediments in the estuary released 1-4 ©g - at g”'. Assuming riverine
suspended matter contains 104 g-at g™' of adsorbed PO,-P, the rivers could transport some
610 ton yr' of adsorbed PO,~P into the Hiroshima Bay during approximately 10 days of high
discharge. This adsorbed PO~P load would reach up to 472 of the annual estimated load of

phosphorus runoff.
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Fig. 1. Map of sampling station in the Ohta
River and its estuary.
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Arrows designate the sampling time.

10 Sal. 34.4, SS 2000ppm
- : O

= A
. p—
: /O A/
(=]
= IS A. 15.0, SS 2000ppm
~ LY
o /
w't 5= i A
o g~ Sal. 34.4, 85 500ppm_
Q o’/‘ > Sooeem,
) [ ]
yay

Sal. 2.0, S8 2000ppm

0 T T T T ¥
1 2 3 4 5
Time ( day )

Fig. 3. Phosphate desorption at 20°C in seawater
and diluted seawater from the suspended
matter of the Ohta River collected during a
high discharge period (22 Aug. 1990).
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Time series records of discharge (m® s™') of the Ohta River for 10 days before the sampling.
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sample 100 mg

+ filtered Kuroshio seawater 50 ml
(PO4-P=0, pH 8.2)
shake 230 rpm, 24hr, 20 °C repeat

ct;ntrifuge 3000 rpm ( 1100 x g ) ——-——f

filterate ( 0.45 ym membrane filter )
colorimetric PO4-P measurement

Fig. 4. Experimental procedure for determining
adsorbed phosphate.

Y VAR 56 5 RERE PO-PEOEIA1X20%4 L1 LT,
BERPO-PEIZI0L g -at g LA ERFELL, Th
2, BE7T=VVIIOBRBYORER PO-PE (12~
1Tu g -at g) WIEE 5 (CHASE and SAYLES,
1980), LasL, #8Kk# LBREILL L8 o 9 A208
DB TIL, HEARIAD BRI L L TRERE PO,
SPEEMATVEVERRL, BREREPO-PEDEEDL
HBETLTWS, ¥, ILOERHEE)] (6/16) DR
BHE 6 AISBIIAE - 7oK 4R LL BT e R DR
By chdrLELLRLY, BREE PO-PEREKE
HBOAEIRE X D EFE, —F, BAEDStn. 10
EBIE (6/19) T2, MOERERE OPICHE L TE
WREEPO-PEBR®TRLTEH, HABORERE PO~
P4 SARREYNA DML CHRE LS L2RT

PO4~P ( pg at I™1)

HbDEEZLLRA,

LI TRLEBRERPO-PICIRISROZ LN D,
BB OBEY VIEBRD PO-PHREE N5
LDLEXHRDY, BEREPO-PELTable | DHFH
HEIRFEER & ORI BIR7BIRILR S, BH OBV X
5 PO-PHEEDOAEE (Fig. 3) bbb, 01
LAEBERY vEETHIHLDOLEEIND, Fig. 6
IREY R L OEROEA X A8 DB LHHEC X -
TRDIBERPO-P & & CDB-P & OBfRR LIz,
WEWITEIAS.6¢ g - at g " CEEITIE 1 DERBER
BED SR, CDB-PIIFEHEHET TRE - B
T5Y vES (REEPO-P) &, MIEHETTHHT
LY VEIOEIEELEELOR GFE - B,
1983), WFEHE PO,-P B OEIEDOE\WFEIIBREY ] 0
HCERE A EBTPO~PREHL, ARERTI
CDB-P D 5 BIFRE T CHBBE L WES B ER -2 d
DL#EEING, Ef, ZORIZ CDB-PAA O OB
KEHSLBESBCHATTRBCHES T 5 H1%,
STROM and BIGGS (1982) WX - THHEIh T35,

Hh AT IR TEYWE R, —BEECHEL:
Db, WO TERLE - WE2EIVETERRE
LCHET S ((RE-- Ee, 1981 ; FE g, 1984), %
fo, WA THEDER->ThDL, ABHRKEROEH
X, BiE - EBWEOHAFAT I > TEE LB DK E

Suspended matter
* s 15 June

Sediment

o

o 19 June
x=—x 26 July

o . e ot s — |

T T T T T L. L] L]

8 9 10 11 12 13 14 15 16 17

Extraction number

Fig. 5. Phosphate desorption from riverine suspended matter and estuarine
sediments into seawater. Note that with each extraction, the fresh (POs
P=0) seawater was added according to the procedure shown'in Fig. 4.
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Table 1. C, N, P and adsorbed PO,~P (Ads-P) content of riverine suspended matter and surface

sediments in the estuary (Stn. 1).

Org.C Total-N Total-P Ads-P Ads-P

(mgC g™')  (meN g™') (pg-at g7 )(ng-at g™ ') (96)

Ohta R. (6/15) 38.9 2.88 54.1 11.3 20.9

Suspended Fushino R.  (6/16) 36.5 2.95 39.2 7.1 18.1
matter Ohta R. (8/22) 33.5 2.83 56.2 12.0 21.4
Ohta R. (9/20) 50.2 3.59 35.7 4.0 11.2

Ohta R. A/ 61.7 5.26 51.8 8.9 17.2

Surface Stn. 1 (6/19) 32.9 2.12 26.6 4.1 15.4
sediments 7 (7/26) 37.2 2.31 25.0 1.7 6.8

" (8/27) 33.3 2.35 25.9 2.5 9.6
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Fig. 6. Relationship between the CDB-P and

adsorbed PO~P in riverine suspended matter
and estuarine sediments.
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