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8 Summary Information

8.1 Study Area Introduction

8.1.1 The offshore area

The sea of the study region (62º N - 68º N) are in eastern Davis Strait. The shelf is the rather
shallow (less than 200 m) waters between the coast and the steep break to the deep sea. This shelf
includes several large shoals or banks which typically ranges between 20 and 100 m in depth
(Figure 8.1). In the southern part of the study area the shelf is narrow, while it is much wider up to
120 km in the northern part. There is deep water down to 2500 m to the west of the shelf.

As a result of the current pattern, the waters between 62º N and 67º N are normally free of ice
cover all year round, although drift ice sometimes occur during winter. Thus, this area is called the
Open Water Region, in contrast all other West Greenland offshore waters, where ice covers the
water during winter.

The banks off the study region (62º N - 68º N) are considered to be among the most productive
regions in Greenland waters. This high production are the basis for high densities of small
schooling fish and large plankton organisms, which again are important food for large numbers of
marine mammals and seabirds as well as for larger fish species, which all (including the deep sea
shrimp) constitute important resources to the Greenland human population through hunting and
fishing. The high production is nourished by upwelling of nutrients from the deep sea west of the
banks, and it last throughout the summer. In contrast, the productivity of the waters in the central
and western Davis Strait is low.

8.1.2 Currents

Along West Greenland the West Greenland current flows with two principal components. Closest
to the shore brings the East Greenland Current component water of polar origin northward along
the West Greenland coast. On its way, this water is diluted by run-off water from the various fjord
systems. The East Greenland Current component looses its momentum on the way northward and
at the latitude of Fylla Bank (64º N) it turns westward towards Canada where it joins the Labrador
Current. West and below the Polar water of the East Greenland Current, another water component
originating from the Irminger Sea and the North Atlantic Current is found. This relatively warm
and salty water can be traced all the way along West Greenland from Cape Farewell to Thule
(Avanersuaq). (Figure 8.2).

The oceanographic conditions off West Greenland are dominated by the following water masses:

Polar Water, originating from the Arctic Ocean and carried to West Greenland by the East
Greenland Current

Irminger Water, Irminger Mode Water and North Atlantic Mode Water, all originating from the North
Atlantic Current.
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Figure 8.1. Bathymetry of the waters off West Greenland.
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The Polar Water inflow is strongest during spring and early summer (May - July), and since the
East Greenland Current carries large amounts of Polar Ice with it, the distribution of Polar Ice
along the coasts of West Greenland will attain its maximum during the same period. The inflow of
Atlantic water masses is strongest during autumn and winter explaining why the waters between
62º N and 67º N normally are ice free during wintertime.

Figure 8.2. Surface current patterns in the waters off South
and West Greenland.

A fifty year long time-series of temperature and salinity measurements from West Greenland
oceanographic observation points, reveal strong inter-annual variability in the oceanographic
conditions off West Greenland. Moreover, some distinct climatic events are obvious, of which
three cold periods within the recent thirty years are the most dominant. The inter-annual
variability is caused by changes in the atmospheric circulation or by variation in the strength of the
ocean currents transporting water to the West Greenland area, and both seem to be related to the
North Atlantic Oscillation Index (NAO-index) reflecting the difference in mean sea level air
pressure between the Icelandic Low and the Azores High.
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8.1.3 Ice and weather

Sea ice is normally present in the Davis Strait, particularly in the western parts, from November to
mid-summer, in Disko Bay from January to May and in the Cape Farewell area from mid winter to
late July. The waters off Southwest Greenland are normally free of sea ice, but can be covered with
sea ice during late winter for short periods or during spring and early summer months where
multi-year ice originating from the Arctic Ocean drifts into the area.

Icebergs and growlers originating from glaciers occur in the entire region, but the density of
icebergs is normally low in the eastern Davis Strait area. It increases towards Disko Island to the
north and towards the Cape Farewell area to the south. However, the drift and distribution of
glacial ice at sea have never been investigated systematically, and therefore are only known
roughly known.

The meteorological conditions in the area are influenced by the North American continent and the
North Atlantic Ocean, in addition the Greenland Inland Ice and the steep coasts of Greenland have
a significant impact on the local climate. Many Atlantic depressions develop and pass near the
southern tip of Greenland and cause frequently very strong winds off Southwest Greenland. Small
scale phenomena such as fog or polar lows are also common features near the West Greenland
shores. The probability of severe winds increases close to the Greenland coast and towards the
Atlantic Ocean.

8.1.4 Coastal zone geomorphology

The coastal zone in the study area (62º N - 68º N) is dominated by bedrock shorelines with many
skerries and archipelagos. Small bays with sand or gravel are found between the rocks in some
sheltered areas. Sandy beaches are found in the Marraq-Sermilik area and off the Frederikshåb
Isblink glacier, where this shore type is particularly extensive.

The tidal amplitude is 3-4 m and a rich intertidal and subtidal flora and fauna exists on the
bedrock shorelines.

The geomorphology of the coasts in the study area has been classified regarding shore type,
sediment type, slope and exposure. The total shore line length between 62º N and 68º N is app.
19,000 km. The inner parts of the fjords, except for Godthåb Fjord, are however not included in this
classification. This reduces the total length of investigated shoreline to app.  15,000 km.

The division of the shoreline into shore type segments is based on the geomorphology of the coast.
A lower shore type segment length of app.  2 km has been applied. Therefore, shore types with a
shore parallel extent less than app.  2 km are not categorised separately, but have been included in
the neighbouring shore type. Therefore, shore types with an extent of less than 2 km, are
underrepresented in the classification. For example, the widespread pocket beaches are typically
less than 2 km, and therefore have been classified as their surrounding shore type, rocky coast or
archipelago.

The total number of segments identified is 12,961. Of these, 1,285 segments (5,491 km) are on the
mainland coast, 493 segments (3,067 km) are on bigger islands (perimeter > 6 km) and 11,183
segments (5,564 km) are on smaller islands (perimeter < 6 km).

The segmental distribution of shore type, sediment type, slope and exposure categories
respectively are given in Tables 8.1 - 8.4. In terms of shore line length, the 'Rocky coast' is the
dominant shore type (59.9%), 'Rock' is the dominant substrate (87.9%), 'Inclined' is the dominant
slope (81.6%) and 'Semi-protected' is the dominant exposure type (51.1%). The majority of the
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coasts within the 'Archipelago' shore type are rocky coasts. Together the 'Archipelago' and 'Rocky
coast' shore types by length constitute 92.3% of the total investigated shoreline.

Table 8.1. Shore type statistics.

Shore type No. of segments km %

Rocky coast 3311 8462 59.9

Archipelago 9118 4577 32.4

Glacier coast 32 25 0.2

Moraine 137 234 1.7

Alluvial fan 4 5 0.0

Talus 139 347 2.5

Beach 70 149 1.0

Barrier beach 29 43 0.3

Salt marsh/
tidal flat

36 153 1.1

Pocket beach 1 1 0.0

Delta 20 25 0.2

Not classified 15 27 0.2

Total: 12962 14122 100.0

Table 8.2. Sediment type statistics.

Sediment type Substrate, specific km %

1 Ice 146 1.0

2 Rock 12414 87.9

3 Rock and coarse
sediment

77 0.5

4 Rock and fine sediment 318 2.3

5 Coarse sediment 558 4.0

6 Fine sediment 511 3.6

Table 8.3. Slope statistics.

Slope type Slope km %

1 Steep 1776 12.6
2 Inclined 11522 81.6

3 Flat 723 5.1

Table 8.4. Exposure statistics.

Exposure type Exposure km %

1 Protected 1114 7.9

2 Semi-protected 7215 51.1

3 Semi-exposed 2119 15.0

4 Exposed 3575 25.3
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8.1.5  Marine fish and invertebrates

The offshore fish fauna in the area is dominated by bottom fish. The most important fish and
invertebrate species in the study area are listed in Table 8.5. Major changes in the fish assemblage
have occurred in last few decades. The most noteworthy is the disappearance of the offshore
Atlantic cod stock. There are important fisheries for deep sea shrimp (Figure 8.3) and Greenland
halibut (Figure 8.4) in the area. A stationary stock of sand eel is believed to be the most important
prey species for marine mammals and seabirds on the banks.

Table 8.5. Important fish and large invertebrate species in the area (62º N  - 68º N).

Species Main habitat Spawning area Spawning period Exploitation
Blue mussel Subtidal, rocky coast s
Scallop Inshore and on the

banks, in area with
high current velocity,
20 -60 m depth

July-August c & s

Deep sea shrimp Mainly offshore,
100 -600 m depth

Larvae released at relatively
shallow depth (100-200 m),
larvae in middle water-
column

(July -September)
larvae released
March to May

Important
c

Snow crab Coastal and fjords,
180-400 m depth

Larvae released
April-May

c

Atlantic cod Pelagic eggs and larvae in
upper water column

See text

offshore stock On banks north to 64º
N

(Former)western slope of
banks

March-April,

Inshore stock Fjords Inner fjords April-May
Greenland cod Inshore/fjords Inshore/fjords, demersal

eggs
February-March c & s

Arctic cod Pelagic Mainly N of 68º N No
Sand eel On the banks at

depths between 10
and 80 m

On the banks, demersal
eggs, larvae in the water
column

June-July
south of 66º N
later in the north

No, important
prey item

Wolffish Inshore and offshore Hard bottom, one area
known outside Maniitsoq,
demersal eggs

Peaks in September c & s

Atlantic salmon Offshore and coastal Freshwater - c & s
Arctic char Coastal, fjords Freshwater - c & s
Capelin Coastal Beach, demersal eggs April-June c & s, important

prey item
Atlantic halibut Offshore and inshore,

deep water
? western slope of banks
south of 66º N, pelagic eggs
and larvae, deep water

Spring c & s

Greenland halibut Offshore and inshore,
deep water

Offshore south of 66º N,
deep water, pelagic eggs
and larvae

Winter Important
c & s

Redfish Offshore and in
fjords, 150-600 m
depth

Main spawning south-west
of Iceland, larvae drifts to
West Greenland banks

Lumpsucker Pelagic coastal,
demersal eggs

May-June - c & s

Exploitation of the species are categorised in c: commercial and s: subsistence fishery.
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Lumpsucker and capelin are coastal spawners, and capelin are found inshore during most of the
year. During summer, Arctic char also feed in coastal waters.  [Capelin maps]
[Lumpsucker maps]   [Arctic char maps]

In recent years, new resources have been exploited, and the most successful are scallop
[fishery] and snow crab [fishery], which both are utilised in several areas now.

8.1.6  Seabirds

The study area (62º N - 68º N) is rich in seabirds with many species adapted to different ecological
niches.

Some species feed predominately on fish, such as the Brünnich's guillemot (during summer, outer
coast and offshore) and cormorants (coastal and fjords), some are surface plankton feeders like the
kittiwakes, and some are bottom feeders like eiders (hard bottom) and king eiders (soft bottom).
The largest seabird populations are present in the area during winter, therefore the significance of
the open water area during the winter season is unique.

Spring

From April through to June, when the ice starts to break up further north, large numbers of birds
which winter in the Open Water Area move out of the study area. King eiders head for breeding
areas mainly in the western Canadian Arctic, common eiders to breeding areas along the Canadian
and Greenland coast , little auks to the huge colonies in Thule (Avanersuaq) and Brünnich's
guillemots to the large colonies in the northern Baffin Bay as well as Svalbard, Canada, Russia and
possibly Iceland.

Large numbers of kittiwakes and fulmars, which winter to the south of Greenland, also pass
through the area on their way to colonies further north, leaving the area to local breeders and
summering non-breeders.

Summer

There are 14 species of colony breeding seabirds in the area ( 62º N - 68º N) (Figure 8.5). The most
important colonies in the outer coastal zone are the Brünnich's guillemots colony and a number of
puffin colonies in the area south of Godthåb Fjord. More than half of the Greenland razorbill
population breeds in small colonies (< 100 pairs) in the coastal zone in the area. The most
numerous breeding species in the study area are the kittiwake. The kittiwake colonies are mainly
situated in fjords some distance from the outer coast, like most of the glaucous gull and especially
Iceland gull colonies. There are many small colonies of black guillemot along the outer coast. There
are also small colonies of cormorant, arctic tern, razorbill and eider near the outer coast, as well as
dispersed breeders of common eider and great black-backed gull.

In July/August, post-breeders of several duck species gather in the coastal zone for moulting and
feeding. [distribution]. They remain unable to fly in these areas for 3-4 weeks. Small common
eider flocks, both females and immatures and flocks of moulting males, are scattered in the
archipelagos along the outer coast. Ikkatooq fjord, in the southern Nuuk municipality, supports a
large concentration of moulting red-breasted mergansers [distribution]. A surprisingly high number
of harlequin ducks use the rocky shores south of the Godthåb Fjord mouth in the post-breeding
season [distribution].
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During the summer, the offshore density of seabirds is low compared to the autumn and winter
period. In the summer, it is mainly long-range-foraging or non-breeding fulmars and gulls
(kittiwake, glaucous gull and Iceland gull) which occur offshore. Brünnich's guillemots and
puffins from local colonies and non-breeders also forage outside the fjord mouth and on the banks.
Flocks of several thousand great shearwaters may occur on the banks and along the coast from
July; they breed in the southern hemisphere and spend the southern winter in the North Atlantic.

Autumn and winter

During the autumn, concentrations of different seabird species build up on the banks of the study
area. Brünnich's guillemots arrive from the colonies further north and little auks from the colonies
in Thule (Avanersuaq), supplemented with large numbers of Brünnich's guillemots from breeding
colonies in Svalbard, Canada and possibly Iceland.

Table 8.6. Seabird occurrence and activity in the coastal zone and offshore areas between 62º N and 68º N.

Species Occurrence Distribution
Fulmar b/s/w Year-round c & o
Great shearwater s July-October c & o
Cormorant b/s/w Year-round c, mainly northern part in

summer
Common eider b/s/m/

w
Year-round c

King eider (m, few)
w

August - September
October - May

c
c & banks in w

Long-tailed duck b/m/w Year-round c & banks in w?
Red-breasted
merganser

b/m/w Year-round c

Harlequin duck m
w

August - September
September - April

c (rocky shores)
c (rocky shores)

Kittiwake b/s/(w) Year-round, few in
winter

c & o foraging

Glaucous gull b/s/w Year-round c & o
Iceland gull b/s/w Year-round c & o
Great black-backed gull b/s/w Year-round c & o
Arctic tern b May - September c
Brünnich's guillemot b/s/w Year-round c & o
Atlantic guillemot b/w Year-round c & o
Razorbill b/w Year-round c & o
Puffin b/w Year-round c & o
Black guillemot b/w Summer

Winter
c
c & o

Little auk (b)
w

May - August
September - May

c & o
o

White-tailed eagle b/w Year-round c

Categories of occurrence: b: breeding, s: summering, m: moulting, w: wintering. Categories of
distribution: c: coastal, o: offshore.
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Table 8.7. Overview of marine mammals present in the study area in the eastern Davis Strait (62° N - 68° N).

Species Period Main habitat
Stock size
in the area/
occurrence

Protection /
exploitation

Species status
(IUCN 1996
categories)

Bowhead whale Dec – June Drift ice/ice
edge

Few tens Protected (1940) Vulnerable*

Minke whale April -November whole area 4600 Hunting
regulated

Lower risk

Sei whale July - October offshore
waters

rare Protected (1977) Endangered

Humpback whale July -November Edge of banks 400 Protected (1986) Vulnerable
Fin whale June - October Edge of banks <2 000 Hunting

regulated
Endangered

Blue whale June - October Edge of banks Few Protected (1966) Vulnerable*
Harbour porpoise Whole year Whole area Common Hunting

unregulated
Vulnerable

Bottlenose whale (June - August) Deep water Few Protected (1978) Lower risk
Narwhal December - April Pack ice/deep

water
Few Hunting

unregulated
Unknown

White whale November - May Drift ice on
banks

Some
thousands

Hunting
regulated

Vulnerable

Pilot whale July - October Deep waters,
edge of banks

Fluctuating Hunting
unregulated

Lower risk

Killer whale Whole year Whole area Rare Hunting
unregulated

Lower risk

Sperm whale May -November Deep water Few Protected (1985) Vulnerable
Harp seal June-October Whole area 2-3 mill. Hunting

unregulated
Lower risk

Hooded seal March -October Whole area Unknown Hunting
unregulated

Lower risk

Ringed seal Whole year Whole area,
mainly fjords
with ice

Common Hunting
unregulated

Lower risk

Harbour seal Whole year Coastal
waters

Rare Hunting
regulated

Lower risk**

Bearded seal Mainly winter Drift ice Common Hunting
unregulated

Lower risk

Walrus February -May Drift ice on
banks

<500 Hunting
regulated

Lower risk

Polar bear February -May Drift ice,
central Davis
Strait

Rare Hunting
regulated

Lower risk

* apply to the Northwest Atlantic stock, ** local population vulnerable

Some of the marine mammals, such as walrus and bearded seals feed on the bottom fauna. Ringed
seals, harp seals and harbour seals feed on a broad range of pelagic prey items, whereas hooded
seals mainly feed close to the bottom at great depths. Baleen whales feed on krill and smaller
schooling fish species, which often are present in the productive upwelling areas of the banks at
depths less than 200 m. Toothed whales cover a broader depth range. Harbour porpoises feed on
fish in the upper water layers whereas some whales e.g. sperm whales and narwhals are deep
divers capable of going down to depths more than 1,000 m to feed.
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The only seal which hauls out on land in the study area is the harbour seal. Harbour seals occur in
archipelagos, on remote skerries and also on the sand banks in the head of undisturbed fjords
during summer time [important areas]. The harbour seal is, however, rare today.

8.1.8 Archaeological and historic sites
Based on our present knowledge, Greenland seems to have been inhabited almost continuously
since 4500 BP. Evidence of the various prehistoric cultures and settlements and use of resources
are found almost everywhere along the Greenland coasts. Between 62º N and 68º N -
approximately 700 km's in direct line - around 1400 archaeological “sites” are recorded close to the
coast. In the present context,  “sites” are defined as any evidence of prehistoric and historic man's
activities that are protected by the Greenland Conservation Act.

The environment along the mapped coastline is highly diverse. These varying conditions provide
very different possibilities for human settlement and patterns of use depending on the particular
groups traditions and cultural preconditions.

While the outer coastal areas and the mouth of the large productive fjords provided the survival
basis of the early Inuit hunting societies, the relatively mild (in terms of climate) and fertile areas
along the fjords in south Greenland were the prerequisite for the existence of Norse farms during
several centuries. The Thule-people migrated from Canada into Greenland around AD 1300 and
constitute the direct ancestors of the present day Inuit of Greenland. The earliest Thule-people,
who were primarily whale hunters, were far more mobile than the earlier Inuit inhabitants of
Greenland. Soon after their arrival to Greenland their activities encompassed all of Greenland's
west coast and the majority of the east coast. The complex settlement-patterns of the Thule-people,
the historic Inuit and their predecessors are reflected in the archaeological record and their
distribution can be seen on the shoreline sensitivity maps.

The sensitivity to oil spills of archaeological interests are expressed on a scale from 1 to 3:

#1 Sites unlikely to be directly or indirectly vulnerable to marine oil spills: In total 375 sites, which
are not included on the sensitivity maps,

#2 Sites that are either directly or indirectly vulnerable to marine oil spills: In total 883 sites,

#3 Sites of significant importance, directly or indirectly vulnerable to marine oil spills, and
demanding special measures taken in case of an oil spill: In total 96 sites.

Contents

Contents        Next Page


	8 Summary Information
	8.1 Study Area Introduction
	8.1.1 The offshore area
	8.1.2 Currents
	Figure 8.1. Bathymetry of the waters off West Greenland.
	Figure 8.2. Surface current patterns in the waters off South and West Greenland.

	8.1.4 Coastal zone geomorphology
	8.1.5 Marine fish and invertebrates
	Figure 8.3. Distribution of deep sea shrimp catches off West Greenland.
	Figure 8.4. The offshore trawl and longline fishing areas for Greenland halibut in 1998. ) )

	8.1.6 Seabirds
	Figure 8.5. Distribution and size of seabird breeding colonies in West Greenland.
	Figure 8.6. Important winter habitats for king eider in West Greenland.

	8.1.7 Marine mammals
	8.1.8 Archaeological and historic sites





