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When did plants influence river landscapes much as they do today? Evidence 
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Vegetation profoundly influences modern river systems, but direct evidence for these dynamic 
relationships is usually difficult to find in ancient deposits. The Joggins cliffs (~310 million years old) 
display interactions between a range of river systems and upright and transported vegetation in wetland 
and dryland settings. Observations in the Joggins Formation show that upright vegetation with deep 
roots stabilized rivers banks and bars. Groves of lycopsids and calamitaleans colonized the channels 
during periods of reduced flow and trapped sediment after the flow resumed, forming river bars. Upright 
trees along the banks of meandering channels are locally tilted towards the channel, implying that they 
stabilized the banks. Narrow, fixed channels of anastomosing rivers are prominent in the Joggins 
Formation but rare in older strata. In braided-river deposits of the Boss Point Formation, cordaitalean 
logs are present in nearly 20% of channel deposits, lining channel bases, filling deep channels, and serving 
as nuclei for shallow sandbars. Within some channels, thick log accumulations are interpreted as log jams 
that caused blockage and the formation of new channels. Rooted sandstones with upright trees are 
interpreted as vegetated islands in the braided rivers – the oldest yet described. Better than anywhere else 
on Earth, the Joggins cliffs show that fluvial landscapes crossed a threshold into a fully ecological mode 
in the Early Pennsylvanian, with feedback loops between vegetation and fluvial processes. Thereafter, 
patterns of interaction between rivers and vegetation broadly resembled those of today, with profound 
consequences for aquatic, soil and other terrestrial ecosystems. 
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