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Fig. 1.1    The survey area (circle) 
in West-Greenland  

Davis Strait: Abundant Iceberg Plow Marks Vaigat: Landslides and Tsunamis Ilulissat Icefjord: Survey between Icebergs Marmorilik: Mine Spoils at the Seafl oorMultibeam Bathymetry Surveys in 
West-GreenlandThe multibeam system was operated continuously throughout the entire 

survey. Whereas the mapping along the transits off the coast in the Davis 
Strait do not really contribute to a comprehensive bathymetric map, they 
nicely document differences in iceberg drifting history along a transect as 
large parts of the seafl oor are sculptured by iceberg plow marks (fi gs. 2.1 
- 2.10). Several distinct patterns of directions can be identifi ed which prob-
ably represent different phases of drift. Relative age determinations can 
be derived from the images based on interruptions and mutual distortions of 
these furrows. Furthermore, newer plow marks are characterized by steeper 
rims and a sharper morphology. Generally, these newer features are found in 

water depths of about 200 m, whereas broader and deeper plow marks can 
be traced even in water depths of 500 m, indicating the existence of giant 
icebergs in the past. Some of the newest most undisturbed tracks are quite 
straight which might indicate that they originate from bottom trawling and 
not from icebergs.                                   

The narrow passage between Disko Island and Nuussuaq Peninsula is named 
Vaigat. During the cruise MSM-05/03 RV Maria S. Merian passed this wa-
terway three times, thus the central part of the passage could be mapped 
by the multibeam system. Vaigat acts as the northern outfl ow of Disko Bay, 
most of the icebergs spawned through Ilulissat Icefjord pass Vaigat on their 
way to Davis Strait. 
The mountains on both sides are quite steep and high (up to 2,000 m) and 
are built up of dense basaltic rocks overlying poorly consolidated sedimen-
tary rocks, hence landslides in this area are common. On November 21, 2000 
a landslide comprising 90 million m3 (about 260 million tons) occurred at the 

northern coast of Vaigat (red 
star in fi g. 3.1, Dahl-Jensen et 
al., 2004). About one third of 
the slide mass entered the sea 
and generated a tsunami with a 
run-up height of 50 m in the vi-
cinity of the slide and about 28 
m on the opposite coast. In the village of Saqqaq about 40 km east several 
boats were destroyed. Unfortunately the seafl oor in this area was only par-
tially surveyed, however the debris fan is well displayed in the bathymetry 
(fi gs. 3.3 and 3.4). In addition, more debris fans can be traced in the new 
high-resolution bathymetry (fi gs. 3.2, 3.5 - 3.7), documenting that more tsu-
namis had occurred in this area in the past.

High-resolution bathymetric maps are 
not available for many of the sparsely 
populated fjords in Greenland as those 
areas are remote and diffi cult to nav-
igate. During a recent cruise (MSM 
05/03, 2007) of RV Maria S. Merian 
large coastal areas of West-Green-
land including some of these fjords 
were mapped in detail with multibeam 
bathymetry, among them many parts 
which never had been investigated be-
fore. The data acquired by a Kongs-
berg EM120 deep water and a EM1002 
shallow water multibeam system were 
of very good quality. Four of the newly 
mapped areas showing interesting fea-
tures are presented in this poster (c.f. 
2 – 4). 

In order to extend the survey as far 
as possible inside  the  Ilulissat Ice-
fjord, a second fi eld survey was done 
in August 2008 using a small vessel and a portable multibeam system. In a suc-
cessful cooperation with the tour operator Greenland Tours Elke Meissner in 
Ilulissat we mounted a portable Seabeam 1180 multibeam system onboard the 
12-m-long MV Smilla (fi g. 14). With this vessel it was possible to detour fl oating 
icebergs and reach areas deep inside the fjord (fi gs. 12 - 17). The seafl oor in 
these areas is intensively shaped by glacial processes which create character-
istic submarine landforms. Revealing the morphology helps to understand these 
processes, high-resolution bathymetry displays the relief and morphology of 
the seafl oor. 

Sermeq Kujalleq is one of the few glaciers through which the Greenland ice 
cap reaches the sea (fi g. 4.1). With a speed of nearly 1 m per hour it is one 
of the fastest tide-water glacier in Greenland and one of the most active 
glaciers in the world, producing more icebergs than any other glacier out-
side Antarctica. Continuously calved icebergs fl oat into Disko Bay through 
Ilulissat Icefjord, a 50 km long and 3-6 km wide tide-water ice-stream (fi g. 
4.1). The unique and impressive area is a UNESCO World Heritage Site since 
2004 (Weidick et al., 2004). The large calving production and the high veloc-
ity imply a rapid response to climate changes. Thus this site is a key area for 
the understanding of West Greenland Holocene climate history.

The area off the mouth of Ilulissat Icefjord is dominated by a large basin with 
a diameter of at least 15 km (fi gs. 4.2 - 4.4). Gener-
ally the basin shows a smooth surface gently dipping 
westward from a water depth of about 250 m in the 
vicinity of the ice front to about 450 m at the western 
rim of the surveyed area. The western rim of the ba-
sin is marked by a series of elongated ridges or highs, 
partly crescent-shaped. These ridges have lengths 
of 2 km 

to 5 km, widths of about 1 km and 
heights of 50 m and more. The 
sides facing the ice front are 
generally very steep whereas the 
far sides are dipping gently. The 
ridges probably act as a kind of a 
backstop for larger, deep-reach-
ing icebergs. This is documented 
by abundant iceberg plow marks on 
top of some of the ridges. The plow 
marks do not show a distinct pat-
tern indicating probable changes 
of the prevailing drift directions 
in history. More plow marks are 
found close to the ice front. Gen-
erally the surveyed area is divided 
into two parts. The southern part is 
characterized by fl uvioglacial denudation and deposition processes displayed 
in some elongated depressions and steep holes about 20 m deep and 120 m in 
diameter (kettle holes?). The northern part shows slightly less water depths 
and is shaped by the drift of icebergs which have been detached from the 
ice front of Ilulissat Icefjord. Elongated ridges and grooves stretching in 
northwest direction clearly document the prevailing drift direction.

Qaamarurujuk Fjord about 500 km north of the arctic circle was the north-
ernmost area surveyed during the cruise MSM05/03. Maarmorilik on the 
southern shore of this fjord was a place of strong mining activity in the 
years 1973 to 1990. The Black Angel Mine, named after a picturesque pelite 
outcrop in the form of a dark angel (fi g. 20), was operated by the Canadian 
company Greenex A/S. In total about 11 million tons of lead-zinc ore were 
mined and processed at Maarmorilik. The mined ore was grinded by rod- and 
ball-mills and then recovered by conventional selective fl otation. During the 
years of mining activity a total amount of about 8 million tons of tailings were 
discharged into the Affarlikassaa fjord, a 4 km long branch of Qaamarujuk 
fjord south of Maarmorilik. 

Both fjords were nearly completely mapped during the cruise, using the shal-
low water multibeam EM1002 in the Affarlikassaa fjord and the deep-wa-
ter multibeam in the Qa-
amarujuk fjord (fi gs. 5.1 
- 5.4). The entrance to 
Affarlikassaa is formed 
by a sill with a minimum 
water depth of just 23m 
whereas the maximum 
depth in the fjord is 
about 75 m. Due to fa-
vourable weather condi-
tions and the slow speed 
of the vessel during the 
survey the data qual-
ity was extremely good 
and allowed to calculate 
a digital terrain model 
of the data with a grid 
spacing of just 2 m by 
2 m (fi g. 5.3). Clearly a 
debris fan just opposite 
the processing area of 
the mine (fi g. 18) can be 
seen in the terrain model 
documenting the deposi-
tion of mine tailings into 
the fjord. A slope map 
(maximum gradient) of 
the digital terrain model 
is shown in fi g. 5.4 displaying the anthropogenic impact on the fjord environ-
ment even more clearly.

1.2. 3. 4. 5.

Saqqaq

Fig. 1.2    Trackplot of cruise MSM 05/03

Fig. 2.1    cruise track in Davis Strait, black circles 
mark the positions of the examples

Fig. 2.2    Example of plow marksFig. 2.3Fig. 2.4
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Fig. 3.1    Survey in Vaigat and around 
Nuussuaq peninsula 
(red star: position of Nov. 21, 2000 tsunami) 
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Fig. 3.3 Bathymetry - fi g. 3.4 Sidescan of tsunami area

Fig. 3.2    
debris of slide Fig. 3.5    debris of slide 

Fig. 3.6 Sidescan - fi g. 3.7 slope map of area in fi g. 3.5

Fig. 4.1    Ilulissat Icefjord

Fig. 4.2    Bathymetric survey in Disko Bay area

Fig. 4.3    Perspective view of the 
survey area in Disko Bay, 
view from west

Fig. 4.4    Perspective view of the 
survey area in Disko Bay, 
view from south

Fig. 5.1    Bathymetric survey in the Maarmorilik area

Fig. 5.2    Bathymetry of Qaamarujuk and Affarlikassaa fjord

Fig. 5.3    Bathymetry - fi g. 5.4 slope map of Affarlikassaa fjord

Fig. 6  Maria S. Merian in Greenland  Fig. 9 - 11  Maria S. Merian in Greenland Fig. 7  Nuussaq  (northside) Fig. 8  Vaigat  Fig. 12, fi g. 13  Survey inside the Icefjord Fig. 15 - 17  Survey inside the Icefjord Fig. 14  M/V Smilla Fig. 18  Maarmorilik Fig. 19  inside Affarlikassaa Fig. 20  “Black Angel Mine”
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