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PALEOZOIC PLANtS SHAPED RIVERS

The forces that shape rivers can 
be traced back to Paleozoic 
roots — literally. A recent study 
concludes that the strong roots 

of the first large land plants guided 
ancient rivers into narrow, curvy paths. 
This intertwined relationship between 
life and terrain made possible the diverse 
ecosystems of today.

It all began with the greening of the 
continents, says Martin Gibling, a geolo-
gist at Dalhousie University in Nova 
Scotia, Canada, who co-authored a review 
article in Nature Geoscience. Plants first 
appeared on the terrestrial scene during 
the Ordovician period, about 450 million 
years ago. They continued to spread and 
evolve throughout the following Silurian 
period, and developed roots at the time 
of the Silurian-Devonian boundary, about 
418 million years ago. These rooted plants 
evolved into life forms resembling today’s 
trees, most notably the forefathers of 
today’s conifers.

These tree ancestors not only covered 
the land, but filled it with their roots. 
As roots became plentiful, they formed 
a dense network that bound the soil. 
The network gave the earth a tougher 
surface structure and made it harder for 
rivers to break off large chunks of the 
soil, Gibling says. Roots also sometimes 
grew close to the surface, he says, pro-
tecting the clay underneath.

Before plants evolved and impeded 
river movements, rivers on early con-
tinents were wide, shallow, relatively 
straight and somewhat braided, or split 
into numerous intertwining channels 
— an effect seen today in rivers such as 
the Waimakariri River in New Zealand. 
But when rooty plants arrived on the 
scene and covered the landscape, the 
rivers had to adjust their flow, taking 
narrower paths, meandering more and 
braiding less.

Devonian period rivers are long gone, 
but scientists can track their history by 
studying mountain fronts, where old 
layers of rock are nicely exposed, Gibling 
says. The meanders of these ancient 
rivers can be determined by looking for 
“point bars” — massive sand deposits 
that build where rivers sharply turn. 
“Once you see that, you’re pretty darn 

sure that was a meandering river,” he 
says. These point bars appear in land-
scapes worldwide from the time when 
rooted land plants were making their 
presence known, leading scientists to 
suggest a link between plants and nar-
rower, meandering channels.

The authors of the paper have done 
“good work,” says Thomas Algeo, a 
marine geochemist at the University of 
Cincinnati who was not involved with 
the study. Algeo studies how life impacts 
the sediments in large bodies of water. “If 
you ask about the impact of land plants, 
it was huge,” Algeo says. “It totally trans-
formed the character of terrestrial sur-
faces, changes in weather intensity, and 
changes in how water was cycled.”

All research in the field is converging 
toward the conclusion that plants dra-
matically transformed river behavior, 
says fluvial morphologist Michal Tal 
of Aix-Marseille University in France 
who was not involved in the study. 
“Everything they’re saying makes abso-
lute sense and lines up with the modern 
analog we see with channels chang-
ing,” Tal says. Evidence also shows that 
the opposite happens in areas where 
trees have been removed, she says. For 
example, in regions struck by large forest 
fires, rivers become less meandering and 
more braided.

Biologists and geologists have just 
in the past few decades begun to work 

together to better understand the rela-
tionship between life forms and terrain, 
says geomorphologist Brad Murray of 
Duke University, who was not involved 
with the new research. He says the 
change is partly technological, because 
better computer modeling systems have 
made it possible to figure plants into 
the equations.

These days, Murray says, geomorphol-
ogists also need to take human activity 
into account. From damming rivers to 
changing hill slopes, humanity has had 
an impact on the terrain that Murray 
says is analogous to impact by plants in 
the Devonian: “Humans are as funda-
mental now as plants when they invaded 
the land and changed everything.”

Sean Treacy

This 6-meter-thick cliff portion in the 
Catskill Mountains of New York con-
tains sediment left behind by a Devo-
nian-aged river, including sand depos-
its that reveal its curves.

Research suggests that before plants 
evolved, rivers were wide, shallow and 
braided, somewhat resembling the 
Waimakariri River in New Zealand.
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