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centrepiece new horizons

The Horton River breakthrough
This NASA satellite image 
shows how one meander 
of an Arctic river has 
broken through to the 
coast. What were the 
processes involved?

The Arctic northwest 
The Horton River flows through a treeless 
tundra landscape in continuous permafrost 
in Arctic northwestern Canada. This NASA 
satellite image was taken on 31 July 2012 
when the summer thaw was well underway. 
It shows the sinuous course of the river on 
a low-gradient floodplain. The delta is a 
geologically young feature. The river broke 
through to the coast to form a new delta 
sometime after 1640 ad. British explorers 
mapped this coast in 1826 and recorded the 
presence of the delta.

Delta formation
Deltas form when a river delivers a sediment load to the coast that 
exceeds the amount of material transported away by coastal erosion. 
The delta grew in size between the early nineteenth and the middle of 
the twentieth centuries, then shrank in the second half of the twentieth 
century. Note the large number of distributary channels on the delta 
and the plumes of sediment discharging to the ocean. Note also the 
lateral movement of sediment along the coast from the eroding cliffs 
during the summer thaw.

River meanders
This setting illustrates interaction between river and coastal processes and 
the resulting landscape changes over several centuries. The river migrates 
across its floodplain forming large elongated, narrow-necked meanders. 
Several of these meanders are close to becoming cut-offs and several 
meander bends are very close to the coastline. As the coast eroded and 
the meanders migrated it was perhaps inevitable — even in the presence 
of permafrost — that one of the meanders would breach the narrow strip 
of land and connect with the coast.

Changes after the breakthrough
Before the breakthrough, the Horton River continued for another 100 km along this 
peninsula and emptied into Harrowby Bay. The abandoned meanders downstream of 
the delta are now floodplain lakes disconnected from the river. The coastal cliffs are 
gullied and look unstable. 

Before the breach, the Horton River flowed across a fairly flat floodplain about 
75 metres above sea level. When the breach to the ocean took place, there was an 
abrupt change in channel gradient as the river took a short cut to the coast. This 
created channel instability and the river would have rapidly eroded its sandy bed 
to reduce this steep gradient. This process would have created further erosion from 
over-steepened banks. All these processes would increase the sediment supply to the 
delta, encouraging its initial growth. 

Note the sandy bars in the channel of the active river. This is a good example 
of rapid geomorphological change as the river adjusts to a new situation. The 
adjustment is still in progress.

Jamie Woodward is professor of 
physical geography at The University 
of Manchester.

Read the classic paper on this landscape by Ross Mackay and Olav 
Slaymaker and find out how they established the age of the delta: 
www.tinyurl.com/ugds7db  

Read this summary from NASA: www.tinyurl.com/v88gcte

Find this landscape on Google Maps (search for Horton River delta) 
and follow the old course of the river to Harrowby Bay.

How might this landscape respond to sustained Arctic warming?

Further reading and activities 

You can download a pdf of this spread to print as a poster at:  
www.hoddereducation.co.uk/geographyreviewextras
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