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Abstract 

A series of manipulative lield experiments were conducted in ihe Elbow River, Alberta, Canada, using a modilied 
metabolic chamber to determine the net primary productivity of epilithic algae and community respiration and the 
drift of macroinvertebrates exposed to pulses of lour simulated salinities (1.2, 2.4,4.5 and 8.2 ppt). Treatment sa­
linities represented ionic composition and ratios of irrigation effluent emptying into the South Saskatchewan River 
system in southern Alberta compared to ambient concentrations in the river (0.4 ppt). Net primary productivity 
of benthic algae and oxygen consumption of macroinverlebrales increased with increasing salinity from 1.2 to 4.5 
ppt but declined in the highest salinity. A significant time dependent and time and salinity dependent (combined) 
variability in benthic drift occurred. However, effects of interaction and salinity were insignificant when exposed 
to pulses of different salinities. The drift biomasses in control chambers were always significantly greater than thai 
of the treatment chambers except in the highest salinity. 

Introduction 

Salini/ation of streams and rivers resulting from an­
thropogenic activities is one of the major ecological 
disturbances in the arid and semi-arid regions in the 
world (El-ashry, 1985; Barmuta et al., 1992). Eleva­
tion of salinity in streams and rivers due to irrigated 
agriculture and dry land farming in the dry regions of 
the world is well documented (Wilcox, 1962; Selby, 
1981; Peck etal., 1983; Morton & Cunningham, 1985; 
Williams, 1987; Smith & Finlayson, 1988; Silva & 
Davies, 1997). Salinized lotic ecosystems have shown 
marked differences in biotic composition compared 
to their freshwater counterparts in the same region 
(Jewell, 1927; Biglan & Laufer, 1954; Beadle, 1957; 
Magdych. 1979 a. b, 1984; Retallack & Clifford 1980; 
Blinn cl al., 19X1). Elevated salinity also increases 
the lotic drift (Crowther & Hynes, 1977). Hart et al. 
(1990) recently produced a comprehensive and crit­
ical review of the available scientific information on 
the possible biological effects'of saline discharges to 
rivers streams and wetlands which focus mainly on 
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Australian data, but included other relevant informa­
tion. Subsequently, Hart et al. (1991) considered the 
implications of available scientific information on in­
dividual species in an ecosystem context. However, 
the effects of changes in salinity on stream biota re­
main poorly understood (Williams, 1987; Lake & 
Merchant, 1990; Silva & Davies, 1997). 

A series of manipulative experiments were conduc­
ted in an upstream tributary of the South Saskatchewan 
river system in Alberta, Canada, simulating four sail 
concentrations representing the ionic composition and 
ratio of the irrigation effluent draining into the river 
system at its downstream (Silva & Davies, 1997). In 
this study, changes in net primary productivity by epi­
lithic algae, total community respiration and lotic drift 
were examined after exposure to pulses of increased 
salt concentrations. 

Study site 

Field experiments were conducted in the Elbow River 
near Brag Creek (50° 54' N; 114° 30' W) during sum­
mer (June-August). The Elbow River is a third order 


