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● Glacial landforms are generated from the activity of 
glaciers and display spatial dimensions ranging from 
below one meter up to tens of kilometers 
 

● This presentation illustrates how the evolution of 
marine geophysical mapping techniques made it 
possible to study submarine glacial landforms in detail 
 

High-resolution Geophysical Mapping of 
Submarine Glacial Landforms 

Three examples illustrating what higher 
resolution seafloor mapping revealed 
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Spatial dimensions: from meters to kilometers 

Image from: DOWDESWELL, J. A., DOWDESWELL, E. K., RODRIGO, C. & J. DIAZ. 
Assemblage of glacial and related landforms in the fjords of southern Chile (890) 

Tens of meters - meters 



Bolin Centre for Climate Research 
A collaboration between Stockholm University, KTH and the Swedish Meteorological and Hydrological Institute  

From single beam to multibeam 
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Bathymetric  
profiles 

Norwegian Channel 

Sellevoll, M.A., Sundvor, E., 1974. The Origin of the Norwegian Channel—A Discussion based on 
Seismic Measurements. Canadian Journal of Earth Sciences 11, 224-231. 

Seismic reflection profile 

Example 1: Norwegian Channel 

Presenter
Presentation Notes
Glacier troughs was at this time not a fully established concept, simply because the shelves had not yet been mapped



Ottesen, D., Dowdeswell, J.A., Rise, L., 2005. Submarine landforms and the reconstruction of fast-flowing ice 
streams within a large Quaternary ice sheet: The 2500-km-long Norwegian-Svalbard margin (57°–80°N). 
Geological Society of America Bulletin 117, 1033-1050. 

Mapped with 
Simrad’s first 
multibeam 
EM100, 
95 kHz 
 

Shade relief from grid with cell-size 50 m 
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Simrad EM12S, 12 kHz 

Canals, M., Urgeles, R., Calafat, A.M., 2000. Deep sea-floor evidence of 
past ice streams off the Antarctic Peninsula. Geology 28, 31-34. 

The first(?) multibeam mapping of MSGLs  



Example 2: Pine Island Bay Jakobsson, M., Anderson, J. et al., 2011. Geological 
record of Ice Shelf Breakup and Grounding Line Retreat, 
Pine Island Bay, West Antarctica. Geology 39, 691-694. 



Oden multibeam  

EM 122, 12 kHz, 1° x 1°  

IB Oden multibeam 
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Kongsberg EM 122, 12 kHz, 1°x1° 
IB Oden chirp sonar 
SBP 120, 2-7 kHz, 3°x3° 

Multibeam was financed by:  
Knut & Alice Wallenberg Foundation 
Swedish Research Council 
Swedish Maritime Administration 
 

“Foot print”, 
depending on beam 
width and depth 

From wide to narrower foot print 

Presenter
Presentation Notes
It is not all about frequency
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Pine Island Trough: grid-cell size 50 m 

1 km 
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Pine Island Trough: grid-cell size 30 m 

1 km 

Grid-cell size 20 m 



Analyzed ridge 
height variation 
along bathymetric 
profile 

Jakobsson, M., Anderson, J.B., et al., 
2011. Geological record of Ice Shelf 
Breakup and Grounding Line Retreat, 
Pine Island Bay, West Antarctica. 
Geology 39, 691-694. 
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Getting closer to the seabed with 
higher resolution system 

Deep water 

Shallow water 
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Example 3: Enigmatic ridges in Lake Vättern, Sweden 
Atlas contribution: 
GREENWOOD, S. L. 
& M. JAKOBSSON. Enigmatic ridges in 
Lake Vättern, Sweden (857) 

EM2040, 300 kHz, grid-cell 
size 1 m.  
 
Possible explanations 
i) Small moraine 

segments, formed 
at/near the grounding 
line 

ii) The “matchsticks” are 
formed from basal 
crevasse infill 
 

 

Enigmatic  
ridges 



Typical nose 

Ice flow 

 
Possible explanations 
i) Small moraine segments, 

formed at/near the 
grounding line 

ii) The “matchsticks” are 
formed from basal crevasse 
infill 
 

 



New global grid at 30 x 30 arc second resolution: GEBCO_2014 
 
See poster: OS31B-0990  
General Bathymetric Chart of the Oceans (GEBCO) – Mapping the Global Seafloor 
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