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CURVINESS OF DEEP-SEA STREAMS TIED TO LATITUDE
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A 200-kilometer section of the 800-kilometer-long submarine channel that 
extends from the Amazon River into the Atlantic Ocean off the coast of Brazil. 

What makes deep-sea 
rivers meander? The 
answer seems, surpris-
ingly, related to lati-

tude, according to a new analysis in 
Geology that shows submarine chan-
nels tend to have sharper curves the 
closer they are to the equator. The 
finding could be used to identify sub-
marine sediment patterns that could 
hold oil reservoirs.

Submarine channels result from 
underwater streams that flow from 
the mouths of rivers on land but 
retain their flow competence — the 
level of flow sufficient to mobilize 
the streambed — even after enter-
ing the ocean. The 800-kilometer-
long channel, which extends from 
the mouth of the Amazon River in 
northern Brazil out into the Atlantic 
Ocean, is an example of a channel 
with a particularly meandering path, 
says sedimentologist Jeff Peakall of 
the University of Leeds in England. 
Peakall’s team combed through 
established data on meandering 
channels and measured the sinuosity 
— the ratio of the length of the river 
relative to its downstream distance 
— of some straighter channels in the 
areas of Antarctica and Greenland.

Peakall and his colleagues found that 
submarine channels are straighter at 
higher latitudes. “Superficially, when 
you look at the meandering ones, they 
look a lot like rivers” on land, Peakall 
says, “And when you start thinking 
about it, all the meandering ones are 
close to the equator.” Peakall says this 
challenges the conventional wisdom 
that, like rivers on land, the curves of 
the submarine channels are based on 
their slope. 

One possible reason for the correla-
tion between channel sinuosity and 
latitude is sediment type, as related to 
climate. At northern latitudes, glaciers 
tend to create sandier seafloors while 
near the equator rivers discharge more 
clay, Peakall says. But he says a more 
likely reason for the correlation is that 
the Coriolis effect impacts the motion 
of the water. 

These new data are cause for enthu-
siasm, says Mathew Wells, an oceanog-
rapher at the University of Toronto in 
Ontario, Canada, who was not involved 
with the new study. Normally, Wells 
says, scientists studying the seafloor 
would focus on processes that take 
thousands of years, but if the Coriolis 

effect straightens out channels at high 
latitudes, that could redirect attention 
to a more immediate cause. “It’s not 
something geologists might normally 
consider,” Wells says.

The Coriolis effect hypothesis is an 
interesting one, says Michael Lamb, 
a geologist at Caltech who was not 
involved with the study. But, Lamb says, 
there’s still not enough data to determine 
what causes channels to meander. For 
example, he says, unlike these underwa-
ter systems, river systems on land tend to 
meander irrespective of the latitude, and 
that difference between channels on land 
and underwater has yet to be explained. 
Also, particularly curvy channels near-
est the equator are fed by some of the 
largest river systems in the world. “You 
simply don’t have an Amazon River 

system at high latitudes,” Lamb says, 
so river size may also impact a chan-
nel’s meander.

Knowing whether the Coriolis 
effect is a factor would be useful, 
Lamb says, because it could help sci-
entists understand how these chan-
nels change over time. “There’s a lot 

of interest in trying to understand 
channel movement,” he notes. “The 
curves tend to shift, but the whole 
channel axis can also shift, left and 
right, as they’re building up and 
depositing sediment.”

Understanding the nature of chan-
nel meandering is useful informa-
tion for hydrocarbon exploration as 
well. Underwater currents distribute 
sands and gravels on the seafloor, 
which determines the makeup of the 
underwater sediments, Peakall says. 
Knowing how those sediments are 
formed is useful for deciding where 
to drill for oil, because it increases 
understanding of the hydrocarbon 
system and where the sources and 
traps may be.
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This challenges the conventional wisdom that, like rivers on land, 
the curves of the submarine channels are based on their slope. 

— Jeff Peakall, University of Leeds
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