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Surging glaciers in Greenland — a status

Anker Weidick

New wide-angle vertical aerial photography covering
most of West and East Greenland were flown in the
years 1981 and 1985 by Mark Hurd Corp., Minneapolis,
Minnesota, for the Geodetic Institute, Copenhagen.
The photographs are on a scale of approximately
1:150 000, so that single photographs cover a large area,
and are valuable as bench marks for glacier changes.
These photographs have been used for updating in-
formation on West Greenland glacier changes and the
history of West Greenland glacier surges. Those cov-
ering East Greenland have been used for location of
important centres of surging glaciers.

Procedure

Glacier surges are defined as a mass “transfer of a
large volume of ice from a reservoir area to a receiving
area” (Paterson, 1981, p. 279). Usually surges are lo-
cated by diagnostic features resulting from the surging
activity, such as strong crevassing, complex lobation of
the frontal areas, or widespread pitting of the glacier
surface. Since these features ‘heal’ with time a full cov-
erage of glacier surges in a given region requires re-
peated aerial photography over several decades. This
has been possible in West Greenland where the glacier
surges concentrated around Disko island and Nigssuaq
peninsula are well documented.

In East Greenland new photographic coverage in
1981 has pinpointed areas around the Blosseville Kyst
as having the highest frequency of glacier surges in
Greenland. The possibility of unravelling the surge his-
tory is more restricted here and has not yet been at-
tempted; the present article indicates some of the
trends.

Disko and Nigssuaq

Both areas were among the first to be mapped by the
Geodetic Institute (map sheets 1:250 000 in 1931/33),
and since 1942 they have been covered by aerial photog-
raphy on several occasions. About a score of glaciers
exhibit more or less pronounced morphological criteria
of glacier surges, but at only half of them can surge
events be documented and dated.

Individual localities. On the basis of the documented
surges and delay in healing of surge features, reces-
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sional rates of the glacier fronts' during quiescent
phases, and geomorphological ice-contact features of
the foreland, an approximate age of older surge events
can be suggested for some of the glaciers (fig. 1). Nearly
all the surging glaciers are located in areas of Tertiary
basalt overlying and intercalated by Cretaceous sedi-
ments. Only a single glacier (11B26003-Agssakait ser-
mia) is situated in the area of Archaean gneiss.

‘Infig. 1 the position of the glacier fronts are generally
shown as the distance from the neoglacial outer mo-
raines. Exceptions are 1HDO06030-Stordal and
1HB15012-Kuanerssuit where the reference points are
at a supposed minimum of glacier advance in the last
100-200 years but where maximum extension of the
neoglacial advances might be essentially greater. The
frontal advances are shown with arrows. Hatched ar-
rows indicate documented and dated advances, and
plain arrows those suggested from the evidence de-
scribed above. The extent of the advances is indicated
by the position of the arrow point.

The frontal recession in the quiescent phase is at rates
of 10-100 m per year, but thinning of the glacier is
usually more pronounced. This implies that the outer
glacier lobe of some of the glaciers can become de-
tached over thresholds and then transformed into dead
ice. During the surges, the reactivated glacier lobes in
some cases move over old glacier ice, and in one exam-
ple (1HE09051-Kaganguaq head) the advancing glacier
front does not extend beyond the margin of the ice of
the former glacier, so that two contemporaneous, reces-
sional curves have to be drawn.

General trends of the surges. Information on the eleven
surging glaciers is mainly restricted to the most recent
surge events, but even here.the evidence for the events
of the glaciers on Agatfjeldet (1HE09090 and
1HEQ9095) is questionable. For three glaciers
(1HB10013, THD06030 and 11A02034) two events, and
for one glacier (1HB10036, cf. fig. 2) three events can
be suggested. The quiescent phase for all the examples
given seems to be around thirty to fifty years while the
surge event lasts for up to a few years.

The magnitude of the frontal variations due to the
surges vary between one and a little more than two
kilometres. A general feature is that the surges in the
last century did not reach the neoglacial maximum and
that there is a tendency for subsequent surge advances
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Fig. 2. Strongly crevassed surface of a surging glacier (glacier IHB10036) and a pitted surface of a glacier witnessing a former

surge (glacier 1HB11029), central Disko. Aerial photograph Geodetic Institute route 268E no. 268 of August 27th,

Reproduced with permission A, 200/87.

to be smaller. This must be connected with the general
glacier thinning of the same period which also caused
decreasing surge activity: thus no evidence of recent
surges in the region can be found on the latest aerial
photograph coverage of the region in 1985.

Evidence which could have been interpreted as relict
structures has been found on a number of glaciers other
than those described. Possibly many glaciers of the re-
gion passed through a period of optimum conditions for
surging during the “Little Ice Age’ and the observations
presented here just indicate the end of this period for
the glaciers in the region.

Other parts of West Greenland

In spite of extensive work on the registration of all
West Greenland glaciers, little evidence of surging has
been found outside the regions of Disko and Nigssuagq.
Surge behaviour in the middle of the 19th century may
possibly have brought the outlet of an ice cap, Sermeq
in Sendre Sermilik fjord in South Greenland, 12 km

1964.

down the fjord (Weidick. 1984a), and in the same re-
gion a pulsation of an outlet of the Inland Ice (Eqalorut-
sit kitdlit sermiat) around 1944 suddenly caused the
front to advance 3-4 km down the fjord which might be
interpreted as surge-like behaviour (Weidick, 1984b).

East Greenland

The first observation of surges in East Greenland was
made during GGU field work in the Scoresby Sund
region, where descriptions of the glacier Loberen were
given by Henriksen & Watt (1968) and Olesen & Reeh
(1969), and of Bjernbo Gletscher by Rutishauser
(1971). Both glaciers are situated in the Stauning Alper,
a mountainous area of Caledonian migmatites and gran-
ites (Henriksen & Higgins, 1976, especially map fig.
198, p. 218). The length of the quiescent phase has not
been determined in the case of Le@beren where the
documented surge took place in the early 1960s, but a
preceding quiescent phase must have covered several
decades or even a century of downwasting of a 7 km
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Fig. 3. Unnamed glacier at Johan Petersen Bugt, Blosseville K

yst, East Grecnand (approximately 68° 50'N, 26° 30"W). The

surface is strongly pitted after a former surge. Aecrial photograph. Geodetic Institute route 878 B no. 1964 of August 14th, 1981.

Reproduced with permission A. 200/87.

long glacier lobe with a maximum thickness of at least
300 m. As far as Bjgrnbo Gletscher is concerned, Rut-
ishauser (1971, p. 236) suggests an interval of 100 years
between a surge around 1890 and an expected one at
around 1990.

More surges can probably be documented in the
Scoresby Sund region, since a number of glaciers in-
dicate structures which might be interpreted as results
of surges. However, the greatest concentration of active
surging glaciers can be observed on aerial photographs
of the stretch between Scoresby Sund and Kangerdlugs-
suaq. Here a study of the most recent acrial photo-
graphs from 1981 (fig. 3) gives good evidence (crevass-
ing, pitting and lobation of moraines) of surging events
at 26 localities. The coverage of older photographs of
the region is probably insufficient for detailed docu-
mentation of events, and thus the glaciers plotted in fig.
4 must indicate a minimum of surges in the region. A
widespread pitting of the firn area of the large unnamed
glacier south of Torvgletscher in this region is described
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by Rucklidge (1966), but without connecting their ori-
gin to surges.

The area of Scoresby Sund — Kangerdlugssuagq is built
up of Tertiary basalts as in the case of the Disko—
Nigssuaq area on the west coast.

Regional occurrences of surges in Greenland

Although no systematic investigation of surging gla-
ciers has been made in Greenland, the examples de-
scribed here are evidence of widespread occurrence of
this behaviour, especially in the basalt provinces of
West and East Greenland. This might imply a connec-
tion of many surges to special conditions of permeability
or roughness of the subsurface, as pointed out by Post
(1969) for glacier surges in North America.

The surging glaciers range from modest cirque gla-
ciers to great outlets of ice fields or ice caps, which in
East Greenland form complex systems of merging ice
streams.
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Fig. 4. Surging glaciers in Greenland.

Classification of surges according to time

Dating of events is possible for only a few of the
surging glaciers. The ice covers of the wide plateaus of
Disko seem very sensitive to climatic fluctuations; rise
of the climatic snow line by only about 200 m in the last
century meant that large areas of the ice bodiés here
were converted from accumulation areas to ablation
areas.

Apart from the general thinning of the glaciers on
Disko and Niigssuaq, it is possible to study an area
where glaciers in most recent time pass from a surging
phase to a ‘normal one’. This is not the case for the East
Greenland localities, which are essentially situated in
areas where fluctuations of the climatic snow line rarely
imply the same consequences as in West Greenland.
Specific conditions apply to the Inland Ice margin where
only a single event of pulsation of the outlet Eqalorutsit
kitdlit sermiat in South Greenland has been docu-
mented (Weidick, 1984b).

The ice streams of the Inland Ice have been labelled

‘permanent surges’, which in a systematic sense can only

be connected with the temporary surges described
above in so far as there is a gradation between:

(1) Glacier areas with more or less continuous surging
(ice streams). ' .
(2) Glaciers with more or less repeated temporary surge
events. ;
(3) Glaciers with a single surge event. i
Transitions between (1) and (2) might be found in the
East Greenland basalt area of complex systems of out-
lets from large ice caps, or possibly from the example of
the calf-ice producing outlet from the Inland Ice in
North-West Greenland (Harald Moltke Brz)..The latter
glacier is normally regarded as in permanent surge, but
its velocity near the front has varied in this century
between 30 m/year and 1 km/year or more (Mock,
1966). s
Transitions between (2) and (3) can be either isolated
glaciers that only pass through a period of surge condi-
tions for a short time, or where the glacier area is so
extensive that a build up for surging takes considerably
longer than the 10-100 years (Paterson, 1981, p. 289)
usually recorded for a quiescent phase.
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