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It is not known to what extent the fluctuations of the
ice margin in the Paakitsoq area can be correlated with the
fluctuations of Jakobshavn Isbræ. However, during the
period from 4.6 to 3.1 ka B.P. (Fig. 25), the ice margin at
Paakitsoq was situated east of its present position. At c.
1200 years B.P., the ice margin advanced and reached a posi-
tion near the subsequent Little Ice Age position.

It is supposed that a gradual net advance of the ice mar-
gin took place after the thermal maximum that ended
around 4 ka B.P. although this was interrupted by minor
stillstands or recessions, according to the modelling of Reeh
(1983). Evidence for late Holocene fluctuations has also been
recorded from eastern Disko Bugt (Lloyd 2006). 

The beginning of the Little Ice Age advance may be
related to the legend about Tissarissoq, the ice-filled bay
south of Kangia. The name Tissarissoq is claimed to refer
to a time when hunting in the bay was possible, that is to
say when glacier ice did not cover the bay (Hammer 1883).
This accords with a gradual glacier advance during the
1700s. However, of the 15 shell samples so far dated from
the ice margin around Jakobshavn Isbræ (Fig. 25; Table
4), the youngest radiocarbon age (2.2 ka B.P.; Ua-1087) is
a millennium before the Thule culture arrived in the region.

Relative sea-level changes around 
Disko Bugt
Thule winter houses and Norse ruins were reported to be
partly below sea level by Thorhallesen (1776) and Arctander
(1793), indicating recent submergence. These observations
and further investigations in the first half of the 19th cen-
tury by Pingel (1841, 1845) showed that this submergence
had been preceded by emergence, as indicated by raised
marine deposits. For the area around Disko Bugt, system-
atic descriptions of former raised shorelines and measure-
ments of the following submergence were initiated in the
last half of the 19th century (Steenstrup 1883a, b; Saxov
1958).

From the 1950s onwards, detailed investigations of
changes in sea level, mapping of the marine limit and
descriptions of marine faunas were carried out by GGU
(Laursen 1950; Donner & Jungner 1975; Weidick 1975,
1976). This work has been followed up in the past few
decades with more comprehensive studies of relative sea-
level changes, often with support from the Arctic Station
in Godhavn (Ingólfsson et al. 1990; Bennike et al. 1994;
Rasch & Jensen 1997; Long et al. 1999, 2003, 2006; Rasch

Fig. 30. Western margin of Alanngorliup Sermia in 1988. The glacier has a steep margin close to vegetated terrain. Photograph by A. Weidick. (This
glacier is recorded as Avannarleq Sermeq by Johansen & Nielsen 2001.)
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2000; Long & Roberts 2002, 2003). Much of the accu-
mulated data was reviewed by Fleming (2000), and used
for comparisons with results of geophysical modelling of
the ice-sheet history in Greenland (Tarasov & Peltier 2002;
Fleming & Lambeck 2004).

The relative sea-level changes observed in Greenland are
mainly related to the combined effects of local glacio-iso-
static responses of the Earth’s crust to variations in glacier
load, and global eustatic changes of sea level due to the
storage and melting of ice on the continents. In the Disko
Bugt region, the Holocene recession was complete by c. 6–5
ka B.P., and was followed by a Neoglacial expansion of the
ice cover. The other major ice sheets in the northern hemi-
sphere disappeared, the Fenno-Scandinavian ice sheet at
10–9 ka B.P., and the Laurentide ice sheet at about 8–7 ka
B.P. In the Antarctic, Holocene recession of the shelf ice
that began at the end of the last ice age has continued until
the present day (Bindschadler & Bentley 2002); although,
modelling predicts expansion during the next few centuries
(Huybrechts et al. 2004).

Although c. 40% of the volume of the Greenland ice sheet
has disappeared since the LGM (Huybrechts 2002), a sub-
stantial glacier load is still present in the central part of
Greenland. The main losses of the glacier load after the
LGM have occurred at the present ice margin (Fig. 31). By
contrast, where other ice sheets have completely disap-
peared, the maximum glacio-isostatic uplift has occurred
in what was formerly their central part.

The change of relative sea level has been dominated by
Holocene emergence caused by recession and thinning of
the ice margin. The altitude of the marine limit, which is
defined as the maximum height of relative sea level after
the last deglaciation, is usually determined by the upper limit
of raised shorelines and/or the lower limit of perched boul-
ders, or by studies of sediments in lakes situated above and
below the marine limit. The trend of the marine limit indi-
cates an elongated dome over the outer ice-free land, par-
allel to the present coast, with the highest values for the
altitude of the marine limit in areas that show the largest
Holocene recession of the ice-sheet margin (Fig. 32).

Higher values for the altitude of the marine limit than
indicated on Fig. 32 were reported in some parts of the Disko
Bugt region by Rasch (2000) and Long et al. (2006). These
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workers defined the marine limit largely on the basis of the
lower limit of perched boulders. It should be acknowl-
edged, however, that the shores in the region may locally
have been affected by large waves so that the present lower
limit of perched boulders may not be a true reflection of
sea level. Large waves can be generated at glacier fronts by
calving of icebergs, or by turnover of icebergs. The so-called
kanelling, which occurred in the harbour of Ilulissat in the
early parts of the 20th century (Reeh & Engelund 1971;
Reeh 1985), was characterised by far-travelled large waves.
Such waves have been described from several localities in
Greenland; they are typically recorded from narrow fjords
with calving outlets, and can reach heights over 10 m (Reeh
1985). 

In addition, landslides have generated tsunamis in areas
with steep slopes around the Vaigat strait and the eastern
shores of Disko. In 2000, a tsunami that resulted from a
landslide in the Vaigait strait had a run-up height of 50 m
close to the landslide and a run-up height of 28 m at a dis-
tance of 20–25 km from the slide (Dahl-Jensen et al. 2004).

Minimum values for the marine limit in the central parts
of Disko Bugt can be deduced from the uppermost marine
terraces and beach ridges, which are found at 70–80 m
a.s.l. This corresponds to an age of around 10–9 ka B.P.
according to the relative sea-level curves of Long et al.
(2006), which is close to the minimum ages for the last
deglaciation (Fig. 22).

While the number of observations has increased con-
siderably in recent years, the previously recorded maxi-
mum value of the marine limit south of Disko Bugt has
been largely confirmed. However, the different versions of
the marine limit that have appeared over the past decades

are still only generalised views, based on an uneven distri-
bution of observations (Rasch 2000, Long et al. 2006).
Data coverage is relatively good around Disko and Disko
Bugt, but very scattered farther north. Only few observa-
tions are therefore available for the Uummannaq Fjord
complex. Future detailed mapping of the marine limit will
probably give a more varied picture (e.g. Ingólfsson et al.
1990). A fall in the marine limit from 85 m to 54 m a.s.l.
over a distance of 8 km was reported for the south-eastern
corner of Disko Bugt by Long & Roberts (2002), the
change being attributed to a slowdown of ice-margin reces-
sion (cf. the Fjorde stage).

The dating of the limit at any one locality is usually
based on extrapolation of local relative sea-level curves.
The age of the marine limit in West Greenland decreases
from the outer coastland towards the east (Fig. 33).
Westwards, an apparent convergence of strandlines is seen,
although their trend is often uncertain. A reverse trend has
been suggested for the west coast of Disko (Funder &
Hansen 1996), such that the marine limit becomes younger
westwards. This was based on the occurrence of transgres-
sive sequences in the area (Ingólfsson et al. 1990), and is
comparable to transgressions that have been reported from
western Norway (Andersen 1965; Kaland et al. 1984).

The form and trend of the marine limit are determined
locally by the former glacier load and by the subsequent
rate of thinning and recession of the ice cover. Detailed deter-
minations of local sea-level changes, and the spatial trends
of the individual isobases, are important for understand-
ing the development of the landscape.

Compared to other regions in Greenland, the amount
of detailed data on relative sea-level changes in the Disko
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Bugt area is large (Rasch 1997, 2000). The older relative
sea-level curves were mainly based on dates of marine shells
(Donner & Jungner 1975; Donner 1978; Weidick 1996;
Rasch & Jensen 1997). The oldest dates at any locality
provide minimum ages for the local deglaciation and of the
marine limit. However, the relationship between localities
with fossil marine shells and the contemporaneous sea level
is somewhat uncertain, and numerous sample localities
from a large area are needed to provide enough data points.
A more recent series of detailed curves has been constructed
from isolation basins (Long et al. 1999, 2003, 2006; Long
& Roberts 2002, 2003). The constructed uplift curves
indicate a steady emergence throughout the early and mid-
Holocene, followed by a late Holocene submergence, pre-
sumably caused by the advancing ice margin and increasing
glacier load.

The relative sea-level curves indicate a larger initial emer-
gence to the east, near the present Inland Ice margin, than
farther west, and the hypothetical shoreline diagram has been
drawn on this basis (Fig. 33). The north–south trend of the
marine limit suggests the trend of the isobases should be
broadly parallel to the present ice-sheet margin, but locally
a more complicated pattern than shown in Fig. 33 can be
expected (Rasch 2000).

A more exact and site-specific method of dating relative
uplift is by dating of the timing of isolation of lakes at dif-
ferent altitudes (Fig. 34). This procedure has been carried
out at six localities around Disko Bugt (Fig. 2): the Vaskebugt
(Kangerluarsuk) area on Arveprinsen Ejland (Long et al.
1999), Akulliit/Nuuk in the south-east corner of Disko
Bugt (Long & Roberts 2002), Qeqertarsuatsiaq in south-
western Disko Bugt (Long & Roberts 2003), Innaarsuit on
southern Disko (Long et al. 2003), and near Qajaa and at
Paakitsoq in eastern Disko Bugt (Long et al. 2006). The
main drawbacks of this method are that it is time con-
suming, and obviously it can only be applied to areas where
lakes exist at different elevations below the marine limit.
Regional correlation of locally determined uplift may well
be substantiated through geomorphological correlation of
strandlines in the area.

From the investigations referred to above, it has been
established that the present sea level was reached by 5–4
ka B.P. Emergence continued for some time, and the low-
est relative sea level was reached at around 3–1 ka B.P.
when it was about 5 m below the present; this was fol-
lowed by the beginning of the present submergence. The
period after c. 4.5 ka B.P. coincides with the period of
human settlement in Greenland, and a number of the ear-
liest known ruins are at or below water level at present high
tide (Larsen & Meldgaard 1958; Rasch & Jensen 1997).
The exact form of the late Holocene part of the relative sea-

level curves is difficult to establish because the curves are
flat, and the transition from emergence to submergence
took place at shallow depth. At Tuapaat on southern Disko
island, morpho-stratigraphic investigations of the coastal
landscape by Rasch & Nielsen (1995) suggested that three
or four transgressions have taken place during the past 2.5
ka B.P. Sea-level measurements were initiated at Godhavn
in 1897, and demonstrate a subsidence of 0.475 m up to
1946, whereas an emergence of 0.3 m was recorded for the
time period between 1946 and 1957 (Saxov 1958; Kelly
1980).

On the basis of repeated GPS observations in West
Greenland between 1995 and 2002, the present-day ver-
tical crustal movements have been determined (Dietrich et
al. 2005). At Ilulissat an uplift of 1.6 mm/year was observed,
which is presumably due to the recent thinning of the
Inland Ice in this region. Uplift was also recorded at the
outer coast south of Disko Bugt. In contrast, marked sub-
sidence characterised the inland region south of Disko
Bugt, with rates up to 4 mm/year.
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