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Abstract:
An investigation of the downstream decrease in productivity of the Madison River in northwestern
Yellowstone National Park was carried out in an effort to determine the correlation among
primary,productivity, current velocity, water temperature, light, carbon dioxide concentration, time of
day and reach of the river.

Seasonal, daily,and downstream variation in primary productivity over a 14-mile reach of the river was
determined by harvesting the standing crop of macrophytes; measuring changes in carbon dioxide
concentration; and determining chlorophyll concentration.

Statistical analysis using photosynthesis as the dependent variable and carbon dioxide concentration,
light, water temperature, and current velocity as the independent variables, showed carbon dioxide
concentration to have the highest partial correlation coefficient followed in decreasing order by
temperature, light and velocity.

It was concluded that the downstream decrease in carbon dioxide concentration was of primary
importance in accounting for the downstream decline in primary productivity of the river. 
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