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The effects of irrigation effluent on a Western Canadian prairie river 
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Abstract 

Field studies were conducted during the peak irrigation period (July-August) at the mouth, SO m upstream and 50 m 
*- downstream of four irrigation return flows draining a 50 km stretch of the Oldman River in the short grass prairie 

zone of southern Alberta. Water samples were analyzed weekly. Physico-chemical variables changes only slightly 
at each site but salinity and conductivity were significantly higher at the downstream site (Expanse Coulee) and all 
sites showed an increase over 1978 data. Conductivity along the left bank of the river was measured at 50 m intervals 
downstream of Expanse Coulee until, after 1.5 km, it declined to the upstream level which in the laboratory was 
shown to require a 660% dilution of the effluent. In field experiments conducted at Expanse Coulee it was shown 
that macroinvertebralc biomass was significantly lower downstream of the mouth and significantly higher upstream. 
Chlorophyll-a was not significantly different between the mouth and upstream with both significantly higher than 
downstream where it was not detectable. Inorganic carbon assimilation by epilithic algae and heterotrophic potential 
of the bacteria were both significantly higher at the mouth and upstream and significantly lower downstream. 

Organic matter in the sediment was not significantly different upstream or downstream of the mouth but there 
was a higher percentage of large particles (125-250 p,m) at the mouth and downstream of EC a higher percentage 
of medium (60-125 p,m) and small (0-60 /im) particles were found 50 m upstream. It is concluded that at present 
differences in invertebrate biomass, chlorophy 11-a, inorganic carbon assimilation by epilithic algae and heterotrophic 
potential of epilithic bacteria at Expanse Coulee are not directly attributable to increase in salinity but are more 
probably the result of increased suspended solids and saltation. 

Introduction 

Feth et al. (1964) and Garrels & Mackenzie (1967) 
showed that the natural salinity of lotic ecosystems is 
related to the geomorphology and climate of the geo­
graphic region with precipitation, rock dominance and 
crystallization processes being the major determinants 
of salinity (Gibbs, 1970). Elevation of salinity concen-
trations in rivers is mainly the result of anthropogenic 
processes such as mining, urbanization, industrializa­
tion and irrigation. In arid and semi-arid regions, irri­
gation and dry land farming are the primary activi­
ties which increase salinity (Williams, 1987). This is 
not just a recent phenomenon since salinity increases 
resulting from irrigated agriculture were first record­
ed in 4500 BC (Jacobsen & Adams, 1958) and prob­

ably directly or indirectly brought about changes in 
the Samarian civilization on the Tigris-Euphrates flood 
plains of Mesopotamia (Whyte, 1961). 

A majority of lotic ecosystems flowing through arid 
and semi-arid regions have elevated salinities. Unfortu­
nately the information on the chemical history of these 
rivers does not usually allow the magnitude of these 
increases to be quantified. Several rivers in Western 
Australia including the lower reaches of the Murray 
River have increased salt loading from irrigated agri­
culture (Williams, 1987) and an eight fold increase in 
salinity and significant changes in ionic composition 
have been recorded in the Rio Grande (Texas, USA) 
(Wilcox, 1964). Similarly, Forbes and Allison (1970) 
attributed the relatively higher salinities of Sundays 
River in South Africa to agricultural irrigation. 


