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Fluvioglacial landforms of erosion and deposition
Glaciers: watery environments
There is not much surface melt in Antarctica. At the world’s southernmost continent, most glacier melt occurs into the ocean. Glaciers lose most of their mass in Antarctica by calving icebergs from their snouts or melting directly underwater. 
For example, in the picture below, from Point Wild on Elephant Island, an island off the Antarctic Peninsula, the glacier ends directly in the ocean. 
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However, in warmer, more temperate parts of the world, glaciers are wet and watery environments! In places with lots of land-terminating glaciers, such as Svalbard, Iceland, Alaska or Patagonia, the area in front of the glacier is dominated by fluvio-glacial landforms and sediments. 

During the melt season (ablation season) each year, often in the summer, meltwater runs off the glacier and downslope, flowing into local rivers. The meltwater contains lots of sediment, leading to the erosion and deposition of many characteristic landforms. 

In this guide, we’ll look at some examples from glaciers in Svalbard, in the Arctic circle. The key glaciers discussed are highlighted on the map. 
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Proglacial lakes

In this photograph of Penckbreen, Svalbard, the glacier (left) ends in a lake. The glacier is melting into the lake at its snout. The meltwater then flows away down-river. The water is milky in colour, because it contains fine ground-up rock powder as suspended sediment within it. 
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Meltwater channels
The glacial meltwater can be fast-flowing and because it has a large volume of suspended sediment, can be very erosive. This means that it can incise, or erode, downwards, cutting into pre-existing sediments.
Sometimes, the glacial meltwater flows underneath the glacier, forming a subglacial meltwater channel. In the picture below, a river is flowing underneath the glacier Charlesbreen, in Svalbard. Above, you can see the glacier ice. Left and right of the river, you can see the subglacial sediments that the river has cut down through. 
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Other times, the meltwater cuts down through sediments in front of the ice margin. We call these marginal meltwater channels. These channels form when the meltwater cannot reach under the glacier ice because it is frozen to the bed. 
In the photograph below, you can see the marginal meltwater channels that formed at the margin of Antoniabreen glacier, in Svalbard. The channels formed along the snout of the glacier, and new channels formed as the glacier shrank.
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Outwash plains

Once the water has flowed away from the glacier, it typically forms a braided network of proglacial meltwater channels. These can form sandar, or an outwash plain, as the glacier forefield is usually fairly flat. 
The photograph below shows the outwash plain flowing away from Charlesbreen glacier, in Svalbard. The high sediment load means that a lot of sediment is deposited, and then reworked, on the outwash plain. You can see some lumpy, sharp-crested moraines on the left, which mark out the former position of the ice margin. 
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Eskers
Temperate glaciers often have sediment-laden rivers flowing at their base. If the flow of the subglacial river slows or stops, the sediment is rapidly deposited within the subglacial channel. The shape reflects both the shape of the subglacial channel, and the slumping of material after deposition.

The photograph below shows a substantial esker that formed beneath Bakaninbreen glacier, in Svalbard. As the glacier retreated, the esker was left behind, standing proud in the landscape, above the meltwater plain. It has a sharp crest and a somewhat zig-zag shape. It is formed of sediments that were being transported as bedload within the subglacial river. 
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Kames and kettles
Kames and kettle lakes are closely associated. Kettle lakes form when blocks of ice, buried beneath sediment (such as glaciofluvial outwash), melt out. As the ice melts, the space formerly occupied by the ice forms a small, usually rounded, lake. 
Kames are a mound, or group of mounds, of poorly sorted sands and gravels, deposited from running water and around glacier ice. They can form between the glacier and the hillside, where water can become trapped, or on the forefield as buried glacier ice melts. This kind of landscape is often called kame and kettle topography. 
This can be seen in the photograph below, from the forefield of Charlesbreen, in Svalbard. 
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Fluvioglacial landscapes

Open up Google Earth Pro, or Google Maps, and turn on satellite imagery. Navigate to Skaftafell, in Iceland. Zoom into the detail of the glaciers. What glaciofluvial landforms can you see?
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A resource produced by Dr. Bethan Davies, Senior Lecturer at Newcastle University
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