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Abstract 

Acid export from acid sulfate soils into aquatic ecosystems were examined in three 
sites: (1) a well•drained sugar cane block on the Tweed River estuarine floodplain; (2) a 
relatively poorly.drained pasture swamp; and (3) an empoldered paddy rice field. The first 
two sites are located in small river systems on the eastern Australian coast and the third 
is part of the deltaic plain of the Pearl River, a large river system in the South China 
coast. It is found that the extent to which, and the processes through which, acid sulfate 
soil•derived degradation of aquatic ecology occur vary among these sites and this is attrib• 
uted to their different soil characteristics, physical settings, and landuses. These results 
have implications for potential intensive aquaculture ventures in the different locations. 
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Introduction 

It is now widely recognised that acid sulfate soil-derived water acidifica

tion causes great problems to estuarine fisheries and aquaculture (e.g. Dunn 

1965; Callinan et al. 1993). Such estuary degradation is related to the transfer 

of toxic acid materials from acid sulfate soils to the surface waters through 

drainage, and at times when the output of acidity exceeds the neutralising 

capacity of the waters, fish kills and fish diseases may occur (Sammut et al. 

1995). 

249 



250 

There has been, however, limited research on understanding the interac
tion of soil, physical setting and landuse on acid drainage from acid sulfate 
soils (White et al. 1993; Sammut et al. 1996). In this paper, we examined the 
controls of acid sulfate drainage in three sites selected from the eastern Aus
tralia and South China coasts. 

Study Sites and Methods 

The three sites selected for this study are: (1) the estuarine floodplain at 
McLeods Creek, a tributary of the Tweed River, Australia (Lat. 28"18'8; Long. 
153"30'E; see Fig. la); (2) Tuckean Swamp, part of the lower Richmond River 
estuarine floodplain, Australia (Lat. 29°00'; Long. 153°15'; see Fig. lb); and (3) 
Selou, part of the empoldered deltaic plain of the Pearl River, China (Lat. 
23°8'N; Long.113° 5'E; see Fig. le). 

A monitoring station was established in 1991 at a sugar cane block near 
McLeods Creek. Weather characteristics and watertable elevation in the cane 
block have been monitored at 10 minute intervals until 1997. Water chemistry 
(pH, EC, temperature, depth, and dissolved oxygen) have been monitored con
tinuously for extended study periods of several months using a Yeokal Model 
606 submersible datalogger and at high resolution until 1995. In the Tuckean 
Swamp, water measurements in drains and the nearby estuary commenced in 
March 1993, with detailed work during major rainfall events. In particular, 
detailed water chemistry (pH, EC, dissolved oxygen, temperature, and depth) 
was determined, and time series data on these variables were collected in 
drains and the adjacent estuary (see Sammut et al. 1994). At the Selou site in 
China, drainwater samples were collected in June, 1991 for laboratory mea
surements of pH, soluble SO 

4 
and Al. 

Soil samples from the three sites were also collected and analysed in 
the laboratory for pH, soluble Na, K, Mg and Ca, and pyrite content. Methods 
for sampling, sample pretreatment and analytical techniques employed have 
been described in Lin and Melville (1993). 

Results 

McLeods Creek site 

The site has been progressively reclaimed through drainage and cultiva
tion for sugarcane farming since about 1890. McLeods Creek was widened and 
straightened to form the main drainage canal, which connects to numerous 
branch drains. The drainage density of the floodplain near Mcleods Creek is 
now approximately 216.8 m/ha. The surface elevation of the monitored block 
ranges from 0.6 to 0.8 metres AHD (Australian High Datum = -0.046m rela
tive to mean sea level). 

The soil consists of four horizons: (1) a topsoil from 0-0.35 m; (2) a 
jarositic layer from 0.35-0.85 m; (3) a seasonally oxidised pyritic layer from 
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