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Abstract

This dissertation has assessed the environmental conditions in Sta. Rita River, a
river estuary used as a discharge and irrigation area for approximately 316 has of
fishponds. The study has estimated nutrient concentrations and fluxes both in the water
column and in the sediments, related nutrient levels to seasonal variation (wet and dry),
measured primary productivity and assessed the composition and spatial distribution of
infauna. These objectives have been attained to elucidate scientific knowledge on nutrient
behavior and primary production in a river system affected by fishpond effluents, which
may be used to provide insights for management.

On the average, nitrate and ammonia concentrations increased to 3.1 M and 14
uM during the wet season (September 1997) from 0.4 #M and 7.4 «uM during the dry
season (February 1997), while phosphate decreased from 5.4 #M to 1.3 uM. The increase
in nitrate concentration indicates freshwater input while the decrease in phosphate values
imply less of freshwater influence but more from ponds and domestic wastes. Nutrient
trends and fluxes indicate that tidal oscillation and advection are important processes in
theriver. Porewater concentrations of ammonia reached an average level of 3,018 #M in
September 1997 from a level of 2,000 #M in June 1993. Computations done using
benthic flux estimate and nutrient concentration in the water column showed that it may
take a minimum of 15 days for phosphate, 13 days for nitrite, and 0.3 day for ammonia to
replace the standing stock of these nutrients in the water column using the highest benthic

flux estimates. This indicates that nutrients regenerated in the sediments could be

important in the inventory of nutrients in the water column. The higher average gross
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primary production in 1997 (41 mg C m™ hr™' for dry season and 111 mg C m™ hr for
wet season) than in 1993 (34 mg C m hr'! for wet season) may be att.ributed to
increased nutrient input from the fishponds along Sta. Rita River.

Sta. Rita River has been used as a discharge and irrigation area of fishponds for
the last 5 to 8 years. Within this span of time, it may be possible that the infauna
community structure in this river estuary has been altered. Consequently, low number of
infauna individuals were observed and opportunistic species like oligochaetes and

polychaetes have dominated over the other groups of infauna (e.g. nematodes, copepods,

amphipods).
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Introduction

A river estuary is a saline mixing zone between freshwater and seawater (Church,
1986). It is considered a transition zone for aqueous solutions and solid phases to interact
and some reactions occurring have important effects on the oceanic cycles of many

elements (Burton and Liss, 1976). These reactions include biological processes,
flocculation, sedimentation, adsorption, desorption, diagenesis, remobilization and redox

processes (Troup and Bricker, 1975; San Diego-McGlone, 1992). Some river estuaries
are hydrologically dominated more by tidal and wind action than by river flows resulting
in lengthy flushing times from weeks to a year. In tidally dominated estuaries, two zones
are important, these are the turbidity maximum and productivity maximum (Church,
1986). Microconstituent reactants such as nutrients can be processed in tidal estuaries
firstly by geochemical processes (e. g. flocculation, ion exchange) associated with the
turbidity maximum, and secondly by biochemical processes associated with the
productivity maximum (Sharp et al., 1984). Sources of microconstituent reactants may
be primary or secondary. The former is associated with riverine or atmospheric
introduction that includes natural weathering or anthropogenic mobilization.

A river estuary or estuaries in general are considered the most productive of
aquatic ecosystems due to its association with anthropogenic inputs and nutrients therein
are important in sustaining high rate of production in the coastal waters. The importance
of river estuaries can not be underestimated because they are the reaction vessels thr-ough

which land-derived materials pass before entering the sea. These materials originate from



