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1.Introduction

Silicon (Si) is one of the essential bio-elements for some terrestrial higher plants
and aquatic microalgae. Silicon is supplied to rivers principally as dissolved silicate
(DSi) as a result of chemical weathering of silicate minerals. DSi is transported
through the rivers down to the sea, while some fraction of DSi is incorporated by
riverine organisms such as diatoms and transformed to biogenic silica (BSi). DSi
removal from river water as BSi is known to be enhanced by the construction of
reservoirs (e.g. dams), which reduces DSi supply to coastal waters. Removal of DSi and
production of BSi occurs not only in reservoirs but in the flowing parts of rivers.
However, there is much less knowledge about the dynamics of Si under flowing
conditions.

The aim of this study is to reveal the effects of nutrients and biological activity on
the dynamics of DSi and BSi in whole river systems. DSi in rivers can be affected by
watershed processes such as chemical weathering and retention of Si by plants, as well
as by in-river processes such as consumption by diatoms. In contrast, the variation of
BSi is mainly controlled by biological production and the balance between
sedimentation and resuspension. In this study tropical and subtropical Asian rivers
were chosen as srudy areas, since the information regarding the dynamics of Si in
low-latitude regions is relatively poor. In rapidly developing tropical and subtropical
Asian regions, this information is crucial for the management of the watershed and
coastal waters especially in relation to coastal eutrophication.
2.Study area and Method

The Todoroki, Nagura and Miyara Rivers in Ishigaki Is. Okinawa (Jun. and Jul.
2005, Aug. 2006), and the Khura and Trang Rivers in southern Thailand (Mar. and Dec.
2006, dry season) are selected as study sites. The watershed geology is carbonate rock

in the Todoroki R., silicate rock in Nagura and Khura Rivers and silicate rock at
upstream and carbonate rock at downstream area in Miyara and Trang Rivers,
respectively. Synoptic observations were conducted along the rivers. Measured
components in river water are (1) DSi, (2) BSi in particles, (3) dissolved inorganic
nutrients (nitrate, reactive phosphate, etc) (4) cation conc.(Ca2t, Mg2*, K*, Na*) (5)
dissolved inorganic carbon and its stable isotope ratio, (6) particulate organic carbon
(POC), particulate nitrogen (PN) and their stable isotope ratio. (7) chlorophyll a (Chla) ,

(8) other water parameters (water temperature, pH, and salinity).
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Table 1. Estimated amount of DSi

oligotrophic. Average BSi conc. was at a similar level

among Trang, Miyara and Nagura Rivers. Therefore, removal obtained from five rivers
moderate and high eutrophication is expected to promote the BSi production. BSi conc.
was low at the oligotrophic Khura river.

Quantitative evaluation of DSi removal from BSi accumulation in river would be
problematic. Therefore, DSi removal rates due to in-river biological processes were
estimated based on spatial changes in the ratio of DSi to the major cation equivalent
that was used as a conservative proxy of chemical weathering products. In the case of
the Miyara R., removal rate of DSi along the river was calculated to be —29+7 uM km
“1(Table 1). Estimated amount of DSi removal for five rivers was roughly proportional
to averaged nitrate and BSi of these river. However, this approach contains several
assumptions and thus the estimates may have significant uncertainties. Further
elaboration of the estimation model is still needed to evaluate correctly the effects of

the in-river processes on the riverine Si dynamics.



