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Introduction

Between 26 May and 26 August 1976, the Swedish-
Danish Northeast Greenland Expedition worked on
Hochstetter Forland (Fig. 1). After a transit stay in
Mesters Vig from 19 May, we were flown by helicopter
via Daneborg to Hochstetter Forland and Germania
Havn on 26 and 27 May, respectively. Ornithological
studies were made by HM and ME near the expedition’s
base camp, the former Danish trapping station Nanok
(75.09 N/19.49 W), while CH, Lena Adrielson, Hans
Bruch and Jan Mikaelsson studied Quaternary geology
on extensive hikes in the neighbouring areas (Figs 2 and
3). Breeding birds were censused in an 18.2 km? area
around Nanok (Fig. 5). HM specialized on studies of
waders (Charadriidae), Pink-footed Geese (Anser
brachyrhynchus), and Long-tailed Skuas (Stercorarius
longicaudus), while ME concentrated on King Eiders
(Somateria spectabilis) and Long-tailed Ducks (Clan-
gula hyemalis). Careful notes were kept of birds
observed on all the geological hikes.

HM and ME finished their work on 16 August and
were taken by helicopter to Mesters Vig. The rest of the
party left the study area on 26 August.

Fig. 1. Map of Northeast and North Greenland with the study
area framed.
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General Part

Earlier investigations into surrounding areas. In 1938, C. G. Bird stayed at
the Norwegian trapping station Jonsbt at the head of
Peters Bugt and published some information on the bird
Before 1976, Hochstetter Forland had only been visited  life there (Bird & Bird 1940, 1941). Lappenthin (1932)
twice by zoologists. Alwin Pedersen (1934) stayed at  reported observations on bird-life made in the area by
Kulhus near Peters Bugt during 1932—33 and travelled  trappers living at Nanok in 1929-30. In 1964, the
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Fig. 2. Map of the study area showing survey trips and the fjord ice edge towards the drift-ice in the last days of May 1976. More
survey trips within Hochstetter Forland are shown on Fig. 3. Heights in metres.
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northernmost part of Wollaston Forland, Sabine @ and
Hvalrose were visited by Rosenberg et al. (1970). The
second German Northpole Expedition stayed at Ger-
mania Havn on Sabine & 1869-70, and made notes on
birds (Finsch 1874). Sabine & and nearby islands were
visited on several later occasions (Nathorst 1900,
Kolthoff 1903, Deichmann 1909, Schaanning 1933). A
few records from the area are presented by Knudsen
(1933), Pedersen (1942), and Jennov (1945, 1963).

The country north of 76° was investigated by Man-
niche (1910), Pedersen (1942), and Meltofte (1975,
1977a, 1979), while the country south of the present
study area was last investigated by Rosenberg et al.
(1970) in 1964. Most of these reports contain mainly
faunistic information, but also notes on avian breeding
biology, etc.

Description of the Area

The study area in general

The study area in the widest sense extended from
Sabine @ in the south to Store Koldewey in the north —
about 160 km (Fig. 2). The most westerly areas studied
were Kildedalen and Femdalen along Ardencaple
Fjord, and the eastern limit was the outer coast —
reached on Sabine @, at Kap Sussi on northeastern
Shannon and on southern Store Koldewey. The major
part of the work was carried out on Hochstetter Forland
(Fig. 3) and on Shannon.

The landscape in these parts of East Greenland is
characterized by the contrast between the high moun-
tain range in the west, the Caledonides, and the flat
foreland areas east thereof.

The Caledonides here are mainly built up by gneisses
and of less metamorphosed but intensely folded sedi-
ments. The highest peaks reach between 1500 and 1700
m, and the mountains form an impressive background in
the west. They are transected by fjords and valleys.
Within the study area these are represented by Arden-
caple Fjord and Bessels Fjord, the largest valleys being
Kildedalen and the valleys of Agnetes Se and Langse.

The low and generally flat foreland areas east of the
Caledonides include Hochstetter Forland, Shannon
and, to some extent, the easternmost part of Kuhn &
and a narrow strip of land along the coast north of
Haystack. Here the rocks are unfolded though tec-
tonized sediments, mainly relatively soft shales and
sandstones. The only mountains on Hochstetter Forland
are Muschelbjerg (404 m) and Ailsa (196 m), both be-
ing outcrops of older and harder rocks. On Shannon,
Meyersteins Bjerg (305 m) on the northeasternmost
peninsula is the highest mountain, consisting of slightly
metamorphosed sediments and gneisses. But there are
also many larger and smaller hills of basalt on Shannon,
like Tellplatte (196 m) and Enchej (82 m).

The Ardencaple Fjord has been subject to intense
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Fig. 3. Map of Hochstetter Forland showing survey trips not
included in Fig. 2, with the census area framed. Huts and
houses are plotted. Heights in metres.

glacial erosion, which has given it very steep, often ver-
tical walls. The only larger valleys are Kildedalen (Fig.
4) and Femdalen. Especially Kildedalen, and notably
the outer part of it, is characterized by extensive glacial
deposits. Due to the very continental climate, these
areas become snow-free comparatively early, and were
almost bare during mid-June when the snow-cover on
e.g. southern Hochstetter was largely unbroken. Be-
sides a few larger lakes there are some water-filled
dead-ice hollows. The vegetation is rather scattered,
with a near to total coverage only found near running
water or below snow drifts.

Except for the northeastern peninsula and for the
southeastern equivalent (not visited by us), Shannon
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lee side of the moraine ridges remain.

can be said to consist of a low plateau of shales and
siltstones bounded by a series of basalt hills or basalt
covered hills, sometimes with steep sides. In the north,
inside the basalt cliffs which form the coast east of Kap
Copeland, lie large barren areas with boulder-fields,
marine silt or with the weathered shales reaching the
surface. Some shallow lakes occur, but the vegetation is
extremely poor and the characteristic plant on these
soliflucted plains is Saxifraga flagellaris. On the north-
eastern peninsula, on Meyersteins Bjerg, the boulder-
fields cover most of the landscape and vegetation is al-
most lacking. However, some limited marsh areas occur
on the slopes. In the extremely flat central parts of the
island the rivers and streams flow eastwards from a wa-
ter-shed near the west coast. The tundras become
gradually moister towards south; typical plants on the
dry plains of marine silt or outcropping shale being Salix
arctica, Dryas octopetala, Papaver radicatum and
Pedicularis hirsuta. With increasing supply of water
follows an increasing abundance of Bryophytes. Over
sizable parts of the drier areas the vegetation may
cover less than 10 % of the ground.

The south coast west of Kap David Gray and most of

Fig. 4. The valley of Kildedalen seen from the east on 14 June 1976. The

valley is almost snow-free, only large snow drifts on the

the west coast of Shannon is similar to the flat central
areas of the island, although with beach ridges and
shore terraces playing a larger role.

The topography of Hochstetter Forland is not one
of great contrasts. A system of moraine ridges, with
associated sediments, follows the coast of Peters Bugt.
Towards the north this irregular landscape changes into
slowly undulating hills, usually covered by till and with a
dry tundra vegetation of e.g. Salix arctica and Dryas
octopetala. These heaths which in the west sometimes
reach above 200 m extend all the way to the east coast
and north to Agnetesgelven where, again, they change
into a more irregular glacial landscape. This landscape,
dominated by moraine ridges, dead-ice hollows, thick
silt deposits and raised deltas, stretches north to Hay-
stack and, although with less distinct features, along the
coast up to Bessels Fjord.

Small lakes and ponds are common on Hochstetter
Forland, especially on the very flat tundras east and
northeast of Muschelbjerg, and in the areas with glacial
deposits and dead-ice hollows around Peters Bugt and
up in the north, southeast of Agnetes Se. There are no
larger lakes on the foreland sensu strictu.

Meddelelser om Grenland, Bioscience 3 - 1981
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Fig. 5. Map of the census area showing vegetation and topography. The two stars denote occupied fox dens. I: more or less boggy
marsh vegetation, II: arctic heath, III: sparsely vegetated gravelly terrain. See the text for further explanation. Heights in

metres.

The census area

The census area on southernmost Hochstetter Forland
(Figs 3 and 5) is bordered by the sea in the east and
south and by a medium sized river in the north. The
western boundary follows the slopes of Muschelbjerg
and a river-gorge ending close to the sea. The area has
an east—west extension of up to 7 km and a north-south
one of 2-3 km. In all it comprises 18.2 km?2.

The land is very flat and rises slowly from sea-level in
the east to a maximum of 113 m in the west. The south
coast is somewhat steeper. The only hills are some
moraine ridges and other kinds of glacial deposits.

These parts of Hochstetter Forland are characterized
by many lakes and ponds. The largest and deepest (1-2
m) of these lakes is situated just north of Nanok. From
there one area with ponds extends up to the northern
boundary of the census area (Fig. 6), and is drained by
the river flowing east through the central part of the
area. Another pond area lies near the east coast, where
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old beach-ridges dam a large number of small water
bodies — all thawing late. During the summer they
gradually dried out, mainly through evaporation.

In the western and higher areas there is only one
small and rather barren pond. But it thawed early and
was an important roosting and feeding place for water-
fowl in June, although it was later abandoned and no
breeding occurred there.

The immediate surroundings and areas between the
ponds and lakes are usually boggy with an often
luxuriant cover of Bryophyta. Characteristic vascular
plants along the ponds are Pleuropogon sabinei and
different species of Eriophorum. The only hydrophyte
found was Hippuris vulgaris.

The main river flowing east through the central part
of the area drains into a barren lagoon, sheltered from
the sea by a beachridge.

The western half of the south coast (Fig. 7) and the
slopes of Muschelbjerg above the 50 m curve consti-
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Fig. 6. The central pond and marsh area seen from the north on 1 July 1976. The mountains of Kuhn @ is seen in the background.

tuted an important habitat. These slopes, exposed to-
wards the south or southeast, were the first to become
snow-free and the vegetation cover is extensive, some-
times even luxuriant, owing to a continuous supply of
melt water from perennial snow-fans. Apart from
Bryophyta this area is rich in Salix arctica, Juncaceae,
Cyperaceae and Graminae. Characteristic plants were
also different species of Draba, Oxyria digyna,
Polygonum viviparum and Saxifraga hirculus. The latter
gave a yellow shade to the slopes of Muschelbjerg in
July. On the more elevated parts here Dryas was the
characteristic flower.

The extensive flat and late thawing areas on both
sides of the central lake and pond system consist of
moderately moist, rather well drained tundras. The veg-
etation cover is almost complete but rather poor.
Lichens and Carex species are abundant, as well as Salix
arctica. Saxifraga oppositifolia and Dryas were common
but never dominant. Locally other Saxifraga species,
Papaver radicatum and Potentilla species were found.

Windswept, and for that reason early snow-free
places, lie scattered throughout the census area. The
most extensive area of this type is an almost unvege-

10

tated raised delta in the west below Muschelbjerg. Also
the elevated southern banks of the eastward flowing
rivers and several other places lying somewhat higher
than the surroundings were early snow-free and later
became very dry (Fig. 9). The vegetation here is
characterized by Dryas with other typical species being
Saxifraga oppositifolia, Papaver radicatum, Lesquerella
arctica and Salix arctica. To this can be added different
species of Draba, Potentilla and Graminae and, on
especially favourable localities, Cassiope tetragona,
Vaccinium uliginosum and Campanula uniflora.

Climate and weather

Hochstetter Forland is situated well within the high arc-
tic region, with a typical relatively dry climate, short
cool summers and very cold, long winters. Continuous
frost prevails from early September until late May in
most years, and temperatures below —40°C occur most
winters. Midnight sun lasts from late April until
mid-August, and continuous dark from early November

Meddelelser om Grenland, Bioscience 3 - 1981
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Fig. 7. The slopes at Nanok on 17 June 1976. Pink-feet are nesting on many of the low snow-free mounds. The Nanok station is
seen and Lille Pendulum @ northeast of Sabine @ is visible more than 50 km away.

until early February. Annual precipitation at Dan-
markshavn Weather Station 200 km further north
(76.46N/18.46W) averaged 132 mm during 1949-75,
of which 22% fell during the summer months June to
August.

Weather conditions in the summer of 1976 were
probably quite close to average for Northeast Green-
land. In Table 1, it is seen that May and especially July
were warmer than average at Danmarkshavn Weather
Station, but that June was cooler than the mean. Sum-
mer precipitation June to August amounted to 27 mm,
compared with a mean of 29 mm 1949-76.

Table 1. Monthly mean temperatures at Danmarkshavn
Weatherstation May to August 1976 compared to means
1949-76.

1949-76 1976
May —6.6 —4.5
June 0.9 0.3
July 3.7 5.9
August 2.3 2.1

Meddelelser om Grenland, Bioscience 3 - 1981

When we arrived at Nanok, the thaw had apparently
started some days previously. At Mesters Vig thaw
started (start of almost daily positive maximum tem-
peratures) on 18 May, which is exactly the average
(Meltofte 1976a). At Danmarkshavn thaw started on
21 May, but was interrupted by continuous frost 1-8
June.

Spells of bad weather with cold, wind, snow or rain
occurred throughout the summer. While we were at
Mesters Vig such weather with snow raged from 21 to 25
May. From 31 May to 2 June, 10-20 cm new snow fell
over Hochstetter Forland. There was fog especially
during June. During late June and the first half of July,
the weather was especially fine, with few clouds, warm
and calm days.

Snow cover

The snow cover in the spring of 1976 was generally
thicker and more extensive than normal in most of
Northeast Greenland. On the southern half of
Hochstetter Forland, snow covered close to 100% of

11
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Fig. 8. Graph showing the decrease of snow cover in the census
area from our arrival in late May until mid-July.

the land, only narrow stripes on ridges and part of the
cliffs of Muschelbjerg were snow-free. On the lake
north of Nanok, the snow cover measured 60-70 cm in
late May. A 110 cm thick snow cover at a pole at Nanok
disappeared almost linearily from late May until about 1
July. Fig. 8 shows the disappearance of the snow cover
within the census area, while the snow cover on 10 June
and 1 July respectively is mapped in Figs 9 and 10.
Melt water had started to irrigate the well vegetated
slopes below Muschelbjerg on 29 May. The gravelly and
silty elevated delta and the moraine ridges in the south-
western corner of the census area were fairly snow-free,
but barren and virtually no vegetation grew there. The
pond there already showed a lot of open water on 31
May. On 10 June, only 8% of the area was free of snow
(Fig. 9). On 13 June, heavy thaw started, water
was running in many places, e.g. upon the snow in the
western streams, and the snow was water-soaked in
many places. Some very small ponds along the northern

river were ice-free on 14 June. On 17 June, all the rivers
started to run heavily, the snow on the plains turned to
water-soaked swamps, and the snow-free margins along
the rivers increased considerably. Around 22 June, ex-
tensive snow melt took place on the western slopes and
on the central plains. New streams and ponds appeared,
but the plain was still only about 10—-15% snow-free. In
the central marsh and pond area only a few per cent was
snow-free on 23 June. The slopes along the south coast
appeared mainly snow-free on 23 June. During late
June, ponds, small lakes and streams appeared all over
the census area, and on 1 July, the landscape was a
mosaic of snow, ponds, marshes, ridges and streams
(Figs 6 and 10). The western parts were only 10-15%
snow-clad, whereas the central and eastern parts were
70-80% covered. Average overall snow cover was
60%.

On 6-7 July, a heavy foehn blew. The temperature
reached +16°C and on 7 July about 95% of the census
area was snow-free. By the middle of July, the snow
melt had ceased and the rivers were reduced to silent
streams. Some small ponds dried up during the second
half of July and several more during August. Open wa-
ter appeared along the shores in the lake north of
Nanok about 7 July and on 24 July this lake was almost
ice-free.

The neighbouring country north of the census area re-
mained mainly snow-clad until the foehn 6-7 July.
Snow cover was less extensive further north on
Hochstetter Forland, and thaw apparently started ear-
lier there. The large rivers at the head of Peters Bugt
had just started running on 10 June and Agnetespelven

Snow and ice cover

_______ Contours of
lakes and streams

e Lirnit of census area

12

Z

.

.

Fig. 9. Extension of snow cover
on 10 June 1976 in the census
area. Note that only the barren
gravelly delta terraces in the
westernmost part of the area
and some low ridges along the
largest rivers, besides small
parts of the slope below Mu-
schelbjerg and patches along
the south coast are snow-free.
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started 11—-14 June. By the middle of July, most lakes
on Hochstetter Forland were still ice covered with open
water only along the shores.

The central parts of Shannon island were completely
snow-clad on 10 June, but by early July most of the
snow had disappeared. Some rivers on western Shannon
were flowing on 14 June. Kildedalen and Femdalen
were almost free of snow by the middle of June, the
rivers had started to flow long since and on 18 June
there was open water at the river mouths in the lakes in
Kildedalen.

Sea and fjord ice

When we flew north on 26 May, open water was present
along the outer coast of Wollaston Forland and at
Sabine @, Lille Pendulum @ and east of Shannon (Fig.
2). During early July, open water formed outside the
river mouths in Peters Bugt and along the east coast of
Hochstetter Forland (cf. Fig. 15). During a storm on 26
July, open water formed outside Nanok. Ardencaple
Fjord was ice-free on 27 July, and the ice in Peters Bugt
broke up during the last days of the month. The rest of
the ice around Hochstetter Forland broke up com-
pletely in the days 3 to 9 August. In southernmost Dove
Bugt, on the other hand, only a few open leads were
seen as late as 20 August, and when CH and LA flew
across the mouth of Bessels Fjord on 16 August there
was no open water visible (the shore leads excepted)
along those approximately 25 km of the fjord which
could be overlooked.

Meddelelser om Grenland, Bioscience 3 - 1981
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Fig. 10. Extension of snow
cover on 1 July 1976 in the
census area. Bars denote areas
with a patchy half covering
snow layer. All rivers and
streams are running, but some
lakes and ponds and the sea are
still ice and snow covered.
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Non-avian prey and predators

The first flying Diptera were noted on 30 June. From 5
July hatching increased considerably, but the maximum
was not reached until after the middle of the month,
whereupon huge quantities were present until the end
of the month. The numbers of flying insects decreased
with recurrent night frosts during early August.

1975 had been a “lemming year” in Northeast
Greenland (Meltofte 1977a). During the first days after
our arrival in Hochstetter Forland in 1976, Lemmings
(Dicrostonyx groenlandicus) were apparently abundant.
Many tracks and holes were found, and many lemmings
were seen. During the snow melt in June, large numbers
crowded on the dry spots in the terrain, up to 15 were
counted on one single spot. Many were taken by skuas,
Glaucous Gulls and falcons. After snow melt had ceased
and most of the terrain was clear of snow, we saw fewer
although more than 25 could be seen in a few hours, and
the predators evidently had plenty of food throughout
the summer. Large numbers of lemmings and tracks
were also found at Albrechts Bugt, on eastern Kuhn &,
and at Peters Bugt during late May and early June.
However no tracks were noted in Kildedalen and Fem-
dalen during mid-June, and only a few were seen on
Hochstetter Forland and Shannon during the hikes in
July and August. Lemmings were common at Danmarks
Havn in 1976.

Arctic Foxes (Alopex lagopus) were seen most days in
the census area. There were two dens within the area
and one just north of it (Fig. 5). Cubs were born in all of
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them during June; the den at the northern river held at
least eight cubs. Single foxes were regularly encoun-
tered in all places visited. A few tracks of Ermines
(Mustela erminea) were found in and around the census
area, on Kuhn @ and in Kildedalen during June. One
stayed at Nanok from early July until we left, and
another was seen there in July. One Polar Bear
(Thalarctos maritimus) crossed the census area around 1
July, and two others were seen on the fjord ice in June
and July. Many tracks were found on Shannon, but
elsewhere only a few were seen. One bear was observed
at the mouth of Bessels Fjord in August.

Itinerary and methods

The extensive hikes outside the census area are mapped
on Figs 2 and 3. ME and LA stayed on Sabine & 27-29
May and from there skied via Albrechts Bugt and Kuhn
@ to Nanok, arriving on 7 June (Fig. 2). CH, HB, and
JM visited the country east of Peters Bugt 31 May to 4
June (Fig. 2), and CH and LA travelled through Kil-
dedalen and Femdalen 10-23 June (Fig. 2). The outer
coast of Hochstetter Forland to and around Ag-
neteseelven, was visited by HB and JM 8-24 June (Fig.
2). Central Hochstetter Forland and again Agnetesoel-
ven and the outer coast was visited July 1 to 15 by LA
and JM (Fig. 3), and Shannon island 3-22 July by CH
and HB (Fig. 2). Peters Bugt and the country north
thereof were again visited by HB and JM 28 July to 6
August (Fig. 3), while CH and LA walked through in-
ner Hochstetter Forland to Agnetes Se and
Moenstedhus, and along the coast to Bessels Fjord dur-
ing 30 July to 26 August (Fig. 2). CH and LA also
visited the southern tip of Store Koldewey island by
helicopter on 16 August.

HM worked in the census area almost daily for two to
six hours in the period 27 May to 16 August — a total of
242 hours; May-June 102 hours, July 112 hours, and
August 28 hours. All observations of birds were map-
ped and as much information as possible concerning
flocks, movements, pairs, sex, age, courtship, song and
other behaviour was collected. HM usually walked
through the area in a moderate speed, looking over the
surroundings carefully. Often a good viewpoint was
used to look over an area without disturbing the birds.
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Only part of the area was investigated each day, and the
whole area was covered regularly within a few days.
Until 1 July, many trips were on skis. Search for waders’
nests was most intensive from about 20 June onwards,
but ceased at the end of the month because many of the
nests found were predated shortly after discovery.
Search for nests was again intensified after hatching had
started in mid-July.

Nests found were visited regularly, and information
on habitat, contents, and birds present recorded. Pulli
were ringed and aged using weight and culmen meas-
urements based upon data by Soikkeli (1967), Parmelee
(1970), Meltofte (1976a, 1979), and Green et al.
(1977). With one exception, no adult waders were
caught on nest because we were afraid our activities
would guide foxes to the nests. We did not usually ap-
proach closer than a few metres to the nests, and only
few eggs were touched. Most trips took place during
afternoon, evening, and night hours. Further discussion
on method of wader censusing is given by Meltofte
(1979).

ME also worked in the census area almost daily from
10 June to 16 August. A total of 195 hours of field
studies were distributed as follows: June 82 hours, July
87 hours and August 26 hours. Two to eight hours per
day were spent on foot or on skis and the methods of
observations and documentation were similar to HM.
However, ME paid special attention to the King Eider
and the Long-tailed Duck and consequently a larger
proportion of his observation time was used on these
two species. In late June, 16 hours were spent on be-
havioural studies of pre-breeding King Eiders from a
hide.

An additional 54 hours of field study (June 25 hours,
July 19 hours and August 10 hours) were spent in the
area immediate north of the census area (Fig. 15).
These studies were concentrated on waterfowl and
complemented the main studies in the census area.

In summary, this paper is based on 453 hours of
field studies within the census area, 54 hours in its im-
mediate surroundings and an unestimated amount of
time during the in all more than 1000 km hikes.

In the list of species, observations made in the census
area and its closest surroundings are generally men-
tioned first. Observations from the rest of the study area
follow.

All times given are local times; which is one hour
later than GMT. On all maps the top edge is north.
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Species Accounts

Red-throated Diver (Gavia stellata)

On spring migration Red-throated Divers generally
reach Northeast Greenland in late May and the first
three weeks of June. In the southern parts, around the
mouth of Scoresby Sund, transit birds are seen from the
last week of May to mid-June (de Korte 1974, Meltofte
1976b). Further north, pre-breeding Red-throated
Divers have only been seen occasionally at openwater
areas at the outer coast (Pansch in Finsch 1874, Man-
niche 1910). In 1976, foraging birds were seen on two
occasions at sea between Sabine @ and Hvalrose,
namely one pair on 28 May and three pairs on 29 May.

The species has previously been reported from
Hochstetter Forland. In 1933, some pairs bred suc-
cessfully there (Pedersen 1934, 1942). In 1938, “great
numbers” of adults were seen in Peters Bugt, but no
nests or young were encountered (Bird & Bird 1941).
In 1929, the last birds were seen on Hochstetter For-
land on 15 September (Loppenthin 1932).

Arrival at the breeding sites takes place as soon as the
ice conditions permit and open water areas are available
for feeding. This is normally in mid-June (e.g. Manniche
1910, Pedersen 1934, Johnsen 1953, Rosenberg et al.
1970, Meltofte 1975, 1976a, 1977a). The first pair and
a single bird flew over the census area on 14 June, but
elsewhere on Hochstetter Forland, divers were seen

from 11 June (see below). One or two pairs had arrived
by 18 June. On 29 June three pairs were present, rep-
resenting the total breeding population (Fig. 11). Indi-
cation of an additional pair was attained in July but not
proved. Population density was of 0.16 pairs/km?2.

After arrival the divers lay on the small fish-free
freshwater ponds on the mainland. Other activities of
the pre-breeding birds were complex courtships on the
water and quacking display flights. Copulation was
observed twice in late June far from nest-sites found
later. Copulation once preceded nest exploratory be-
haviour. One bird occupied an islet in a pond while the
other broke thin ice cover surrounding it. Both birds
snatched nest building material from the bottom of the
pond, but made no attempt to collect it. The nearest
nest to this pond was approximately one kilometer away
and it was not found until a week later.

All three pairs in the census area initiated breeding.
The nests were placed in ponds and were built-up
structures of decayed vegetation, mostly mosses.
Egg-laying started in the first nest about 29 June. The
clutch of two eggs was predated by 14 July. Two other
clutches each of one egg were initiated about 9 and 18
July, and predated by 14 and 31 July, respectively.
Thus, all clutches in the census area were predated,

Fig. 11. Nests and broods of
Red-throated Diver, Long-ta-
iled Duck and King Eider en-
countered in the census area.
Nests are circled, initial obser-
vation site of broods are das-
hed circled.

A Gavia stellata

@ Clangula hyemalis

a Somateria spectabilis
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most probably by Arctic Foxes. One of the nests was
initially inaccessible to mammalian predators but as the
water level fell protection was lost. No replacement
clutches were laid.

The divers remained in the census area throughout
the summer and up to ten post-breeding birds were seen
daily near Nanok, often in display flights or fishing.
They alternated between lakes and after 4 July estuaries
and along the coasts. The lake north of Nanok was vis-
ited from 14 July. This was the only lake in the census
area containing Arctic Char (Salvelinus alpinus). This
fish was also found in quantities outside the river
mouths. The divers remained in pairs throughout the
summer, and no decrease in the number had been noted
when we left on 26 August.

Outside the census area, Red-throated Divers were
seen at most of the places we visited. The first pair
arrived at Hochstetter Forland on 11 June and the same
day one bird was seen at Ardencaple Fjord. A total of
27-29 pairs were encountered during the breeding
season. Including the census area 19-20 pairs resided
on southern Hochstetter Forland, 7-8 pairs were en-
countered on western Shannon during July and one pair
was seen in Kildedalen mid-June. No nests were found
outside the census area and no young were seen. Some
broods may have been overlooked, but nevertheless re-
production by Red-throated Divers on Hochstetter
Forland must have been negligible in 1976.

During August up to 14 were seen regularly at the
estuary by Menstedhus and pairs were also seen feeding
on several lakes and along the coasts.

Great Northern Diver (Gavia immer)

This species breeds more or less regularly along the east
coast as far north as the Scoresbysund district (Bay
1896, Salomonsen 1967, Meltofte 1976b) and breeding
has also been proved further north, in Kejser Franz
Josephs Fjord (Munsterhjelm 1937, p. 138), at Loch
Fyne (Bird & Bird 1941) and on Ymers @ (Salomonsen
1967) and perhaps also in Strindbergs Land (Pedersen
1934). Besides this they have been observed by most
ornithologists working in the fjord region, from Gael
Hamkes Bugt (74°N) and southwards (e.g. Nathorst
1900, Deichmann 1909, Pedersen 1926, 1930, Lop-
penthin 1932, Hall 1966, Hall & Waddingham 1966,
Marris & Webbe 1969, Hjort 1976). The two north-
ernmost observations have been made by Manniche
(1910) on the southern coast of Germania Land and by
Meltofte (1976a) in Peary Land.

With this picture of its distribution in mind and with
the negative comments as to its possible occurrence
on Hochstetter Forland made by Pedersen (1934, 1942)
we were surprised to find them regularly as probably
not uncommon breeders in the area.

On 12 June, two birds were observed flying about two
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km west of the former Norwegian trapping station on
the coast just north of Agnetesgelven. The day after
seven pairs were encountered together in the mouth of
this river. In the Ardencaple Fjord area, on 18 June,
one pair was observed on a large unmapped lake in the
valley which links Kildedalen to Femdalen and another
pair was seen in the northernmost of the large lakes in
Kildedalen the day after.

One pair was seen fishing near Nanok during 25-28
July. Two different birds were on small lakes near Pet-
ers Bugt on 30 July. At least one bird was seen at small
lakes several km southeast of Agnetes So on 3—4 Au-
gust. One bird was observed in the shore lead off Kap
Oswald Heer on 5 August.

Although we did not find any nest or young, the many
observations of paired birds, newly arrived at lakes
where the ice was just beginning to break or waiting at
the river mouth on the coast, clearly indicate that the
species does breed — and probably in some numbers too.
These observations also suggest that most of them breed
at large lakes within the mountain range west of the
foreland areas, although some pairs may breed at
smaller lakes on Hochstetter Forland. This agrees with
breeding habits in southern and western Greenland
(Salomonsen 1967). Pedersen (1934, 1942) did not
observe the species in or near the area covered by us so
the population may have increased and spread north-
wards since the 1930’s.

Fulmar (Fulmarus glacialis)

Our only observation was of four grey birds (type B of
Loppenthin 1932) seen flying west some km inland
from Menstedhus on 9 August, a very foggy day.

The nearest known breeding areas are about 500 km
away in the Scoresbysund district (Pedersen 1930, de
Korte 1973, Meltofte 1976b), at a few localitics around
Ingolf Fjord and Holm Land (Manniche 1910,
Pedersen 1942 and appendix of this paper) and on Jan
Mayen. However, it is a very common bird in the drift
ice and not uncommonly seen also along the coast
(Leppenthin 1932, Pedersen 1934, Bird & Bird 1941,
Marris & Webbe 1969, Meltofte 1975, 1977a).

Long-tailed Duck (Clangula hyemalis)

Spring migration of the Long-tailed Ducks and their
arrival at Northeast Greenland takes place during the
second half of May and in the first half of June. At the
mouth of Scoresby Sund the first birds generally arrive
20-30 May with small variations in date from year to
year depending on the actual ice conditions (Pedersen
1930, de Korte 1973, 1974, de Korte & Bosman 1975,
Meltofte 1976b). In contrast to eiders (Somateria mol-
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lissima & spectabilis) prebreeding Long-tailed Ducks
appear only in pairs or small parties. The duration of the
spring migration is relatively short and there seems to
be no accumulation of birds at the outer coast before
they enter the breeding grounds.

No birds had yet arrived at Hvalrose off Wollaston
Forland 1-7 May 1964 (Rosenberg et al. 1970). In
1976 one pair was encountered at the ice-edge at
Sabine ¥ on 28 May and that was the only pair
observed during our stay there. Previous spring
observations at the outer coast were three birds at the
ice-edge on Shannon on 24 May, 1971 (in Meltofte
1975), and two birds in an open water area at Mal-
lemukfjeld (80°N lat.) 8 June 1907 (Manniche 1910).

The species was previously recorded on Hochstetter
Forland when birds were seen in June 1930 (Leppen-
thin 1932). In 1933 and 1938 breeding was proved
(Pedersen 1934, Bird & Bird 1941), although 1938 was
apparently a poor breeding season and only one nest
was found. No details on population densities or
breeding success were given.

In 1976, the first pair of Long-tailed Ducks was seen
in the census area on 10 June and the main immigration
occurred a few days later. At this time more than 90%
of the area was snow-clad and the only open water was
one or two small meltwater ponds. Visible migration
was noted on a few occasions when single pairs were
seen heading west or northwest in a relatively high al-
titude i.e. on 14 and 17 June. On 14 June eight pairs
were present in the census area and by 17 June the
whole population had arrived, with a total of 11 pairs
and 1-2 additional single males. 9 to 11 pairs remained
throughout the breeding season, giving a population
density of 0.49 — 0.60 pairs/km2. This is significantly
lower than the mean figure over several seasons in
northern Sweden (0.91 pairs/km? in Pehrsson 1977)
and in the Hudson Bay area in Canada (1.1 pairs/km? in
Alison 1975).

The population contained more males than females.
One or two solitary males which did not belong to the
breeding pairs were seen regularly 15-26 June.

The main activities of the pre-breeding birds were
resting and foraging. Contrary to the King Eiders
(Somateria spectabilis) both sexes foraged to about the
same extent. Low intensity courtship display was per-
formed, especially during the first days after arrival, but
no copulations — neither attempted nor completed —
were noticed.

Within a few days of arrival, the pairs had dispersed
over the census area. Even the smallest patch of
meltwater upon the snow attracted the birds. Here the
males apparently defended territories and aggressively
chased away other pairs. However, the birds were not
yet stationary and they were often seen flying around.
On a few occasions pairs were seen feeding in the tide
cracks in the fjord ice along the coast.

On 20 June the first signs of breeding activities were
noticed. A duck was seen performing ‘nest site
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exploratory behaviour’ (Meltofte 1978) while her mate
was inactive in a neighbouring pond. The following day,
one duck (probably the same) simulated nest building,
lying on the flat shore of the pond among King Eiders.
At this time the snow cover in the census area was still
extensive. From the last days of June, the number of
males appearing alone increased indicating that incuba-
tion had started. This coincided well with the appear-
ance of larger snow-free areas. On 3 July the census
totalled four pairs and nine single males suggesting that
up to seven pairs, or %3 of the population, had started
breeding. One incubating female was found on 5 July
(Fig. 11), but her nest with six eggs was flooded by 18
July after a day of rainy weather. Only one clutch
hatched successfully within the census area. On 2 Au-
gust a female attended five newly hatched pulli and on
10 August the family was several km further east in the
census area. If incubation lasts 26.0 days and one egg
is laid per day (Alison 1975), laying must have started
around 2 July. Four pairs seen until 12 July apparently
made no attempt to breed. The breeding success of the
five other pairs is unknown, but the abundance of
Arctic Foxes suggests a high predation rate (cf. discus-
sion under King Eider).

From mid-July the pairs split up and after 21 July no
pairs were seen together. Males gathered in small flocks
to moult on the lakes and in the estuaries. The number
of males slowly decreased in the census area, but three
or four were seen in the lake north of Nanok until we
left in mid-August.

Non-breeding females and failed breeders were pre-
sent from mid-July. Single birds or small flocks moved
around between the lakes and the estuaries in the cen-
sus area, very often separate from the males. This is in
accordance with studies from the Hudson Bay area in
Canada (Alison 1975).

Long-tailed Ducks were seen at most places visited by
the expedition. Arrival in mid-June was almost simul-
taneous all over Hochstetter Forland and in the Arden-
caple Fjord region. Two pairs were observed on 12 June
and the next day four pairs were encountered at Ag-
neteseelven. The first pair in the inner fjord region was
seen in Kildedalen on 14 June. Nearly all the birds
occurred in pairs. Only one or two additional solitary
males were seen with certainty before breeding started.

In summary we counted 30-35 pairs during the
breeding season in the area we visited, including the
census area. There were 2-3 pairs in Kildedalen, about
25 pairs on southern Hochstetter Forland and no more
than 5 pairs on western Shannon (see further below
under post-breeders). The only proof of breeding, ex-
cept in the census area, was from Shannon where two
females were incubating on 19 July close to a small lake
at the west coast. However, single males were seen at
several places in late June and the beginning of July,
possibly indicating breeding. Breeding success was ex-
tremely low and no broods were seen outside the census
area, although large parts of the coastal areas from
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Bessels Fjord to Peters Bugt were checked during Au-
gust.

Large flocks of moulting Long-tailed Ducks, almost
invariably males, are known to occur in many places
between Peary Land and Scoresby Sund (e.g. Kolthoff
1903, Manniche 1910, Johnsen 1953, de Korte 1973,
1974, de Korte & Bosman 1975, Meltofte 1975, 1977a,
Hjort 1976).

In 1976 post-breeding flocks of Long-tailed Ducks
occurred from mid-July until we left on 26 August. The
flocks consisted mainly of moulting adult males with
smaller numbers of non-breeding females, failed breed-
ers and possibly one-year-old birds. Along the east
coast of Hochstetter Forland north of the census area
and up to Ailsahytten a total of 170 birds (c. 90%
males) were counted on 21 July. Although no correla-
tion between the size of the population and the number
of moulting males was made, it is plausible to assume a
somewhat larger breeding population on southern
Hochstetter Forland outside the census area than indi-
cated by the more or less random observations during
the breeding season. On Shannon a total of 26
post-breeders were secn in the second half of July and
at Menstedhus a maximum of 193 (at least 85% adult
males) moulting birds was seen 7-24 August.

Eider (Somateria mollissima)

The Eider breeds in Northeast Greenland at least as far
north as Germania Land both colonially and in isolated
pairs (Salomonsen 1967). Within the study area there
was one well-known breeding colony at Hvalrose (re-
viewed by Meltofte 1978). On 27 May 1976, large
flocks of Somateria sp., probably numbering a few
thousand. were seen from the helicopter in the open
water off Wollaston Forland. During our visit to Sabine
9 27-29 May pre-breeding Eiders were seen along the
ice-edge around Sabine @. A total of at least one
thousand was estimated, but no precise counts or
sex-ratio determinations could be made, since the Ei-
ders were mixed with King Eiders (S. spectabilis) and
the flocks were diving or flying around almost continu-
ally.

The Eider has previously been reported from
Hochstetter Forland. Leppenthin (1932) refers to the
Danish trapper van Hauen, who saw 60 birds along the
coast of Hochstetter Forland on 18 June 1930. Breed-
ing was proved that year and the last female with young
was seen 12 September. Pedersen (1934) considered
the species to be a solitary breeder along the coast of
Hochstetter Forland, but during his visit in August 1938
only single birds were seen (Pedersen 1942). However,
1938 was perhaps an unfavourable season because Bird
& Bird (1941) saw only a few flocks of Eiders and did
not note any attempts of breeding.

In 1976 the following observations were made by us
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north of Sabine @. One pair was seen in an open crack
in the ice at the mouth of Ardencaple Fjord on 22 June,
one male and three females at Kap Copeland on Shan-
non on 4 July and a maximum of 37 adult males, two
immature males and eight females at Kap David Gray
14-16 July. A solitary predated nest, which according
to the fresh down had belonged to this species, was
found on 9 July among old beach ridges about one km
from the coast northeast of Kap Copeland.

The many Eiders observed by us in the open water off
Wollaston Forland and Sabine & during the pre-breed-
ing period mainly belong to the population breeding at
Daneborg, where the colony around the sledge dogs and
houses now holds more than 1300 pairs (Meltofte
1978).

King Eider (Somateria spectabilis)

The spring migration to the breeding grounds in North-
east Greenland has already started at the beginning of
April and is controlled by the actual ice conditions along
the coast. At the mouth of Scoresby Sund, the first King
Eiders arrive during the first days in April (Pedersen
1930). Very few spring observations have been made at
the ice-edge further north. At the outer coast of Wol-
laston Forland, at Hvalrose, where open water due to
sea currents often occurs, a flock of 103 King Eiders
were seen 3-5 May, 1964 (Rosenberg et al. 1970) . In
another well known open water area further north
(80°N. lat.) at Mallemukfjeld, great numbers were seen
in the middle of May 1939 and in the beginning of June
1907 (Manniche 1910, Pedersen 1942).

In late May 1976 there was open water along the
outer coast of Wollaston Forland and at the southeast
corner of Sabine @ (Fig. 2). During our helicopter flight
on 27 May from Daneborg to Germania Havn on
Sabine O, large flocks of eiders (Somateria sp.), in all a
few thousand, were seen. During the following days,
27-29 May, a total of 1100-1200 King Eiders were
counted along the ice-edge around Sabine @. As the
King Eider flocks were mixed with Eiders (Somateria
mollissima), no sex-ratio could be established, because
the birds were frequently diving either for food or to
escape the close attendance of Glaucous Gulls (Larus
hyperboreus). An attempt to determine the sex-ratio in
a resting mixed flock of 360 King Eiders and Eiders
gave an overall value for the two species of 53% males.
When censusing large mixed flocks, a sex-ratio of fifty-
fifty was assumed and the total numbers of each species
were obtained simply by estimating the number of
males and multiplying by two.

In contrast to the flock observed earlier in May by
Rosenberg et al. (1970) which contained 66 % males, all
pre-breeding flocks observed by us had a sex ratia close
to unity.

The main activities of the King Eiders at Sabine @
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20 km away.

were courtship display, which were heard constantly,
and foraging. The birds showed no migratory tenden-
cies.

King Eiders have been reported earlier from
Hochstetter Forland (Leppenthin 1932, Pedersen 1934,
Bird & Bird 1941). Leppenthin mentions a few
observations from June 1930, but says nothing about
breeding. Pedersen, on the other hand, describes suc-
cessful breeding of several pairs in 1933, but gives no
figures of the size of the population. Bird & Bird (1941)
mention 1938 as a non-breeding year for the King
Eider. The birds arrived but made no attempt to breed.

In 1976, the King Eiders arrived in pairs at the
breeding grounds in mid-June. Arrival was almost syn-

Table 2. Distribution of activities of mated King Eiders
(Somateria spectabilis) during the pre-breeding period at the
breeding grounds. Observed from a shelter at a pond in the
census area 20-26 June. A total observation time of 52 hours
for males and 51 hours for females are worked up in per cent.

Activity (in %) d ?

(98] b
woonIswE

NN =W

Sleeping 47
Inactivity 34
Plumage-preening 4.3
Foraging 3.8
Courtship display 9.0
0.1
0.0
22

L N

Attempted copulation
Nest preparation behaviour
Moving on ground
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Fig. 12. Pair of King Eiders on a pond in the census area on 20 June 1976. The mountains of Kuhn @ are seen in the background

chronous along the coast from Hochstetter Forland to
Peary Land. On 10 June the first pair was seen from
Nanok flying west above the fjord ice towards Peters
Bugt. The staff at Danmarkshavn Weather Station saw
the first two pairs 9 June and Sirius reported six birds
from Kap Harald Moltke in Peary Land on 11 June. On
the same day, three pairs arrived north of the estuary of
Agneteseelven. The main part arrived a few days later.
On 15 June approximately 40 pairs rested or migrated
at Hochstetter Forland a few kilometres north of the
census area and on 17 June some 17 pairs had alighted
at the mouth of Agnetespelven about 40 km further
north.

The first pair alighted in the census area 14 June, and
on 15 June the main part arrived. On this day five pairs
were actually seen arriving from southeast and were
later seen resting on a fresh-water pond. On 17 June the
number of King Eiders in the census area reached 10
pairs, a level that was maintained for one-and-a-half
week. This number may represent the breeding popula-
tion. By 27 June the number of pairs increased and a
total of 15 pairs and three additional males were
counted. This was not a temporary increase as shown by
the census 3 July, when a total of 14 pairs, three single
males and 2-3 single females was counted. When all
birds are included the population density is 0.82—0.93
pairs/km?.

The first two weeks of the pre-breeding period at the
breeding grounds i.e. up to 1 July the King Eiders were
mostly inactive (Table 2). Long periods of inactivity and
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sleeping were only occasionally interrupted by foraging
(almost exclusively by the females — Fig. 12) or short
reconnaissance flights. Occasionally the males exhibited
courtship display, but never with the same intensity as
earlier in May at the ice-edge. A few attempted copula-
tions were observed but none were completed.

At the turn of the months June — July, the birds
showed the first signs of breeding activities. At this
time, the snow cover was still extensive (Fig. 10) and the
central and eastern parts of the census area were
70-80% covered. However, snow melting was intense
during the first week of July and after the foehn storm, 7
July about 95% of the area was free from snow. The
initiation of breeding coincided with the appearance of
more extensive snow-free areas. From 30 June to 5 July
pairs or single females exhibited ‘nest site exploratory
behaviour’ (Meltofte 1978). In all 7-8 pairs were seen
on foot searching for a suitable nest site or behaved as if
breeding was initiated. On 1 July, a female was sitting
on an old nestcup apparently incubating, but we never
found any evidence of breeding at this spot. Only two
clutches hatched, and one nest was found (Fig. 11). It
contained five eggs 24 July and the clutch hatched 30
July, but the chicks were taken by a fox before they had
left the nest. The second female was observed with five
newly hatched pulli 3 August. With an incubation
period of 23-24 days (Parmelee et al. 1967, Nor-
derhaug 1977) and one egg laid per day, the laying of
these clutches were started 2—5 July.

The fate of the other pairs in the census area is un-
known, but the late appearance of suitable nesting con-
ditions may have prevented some pairs from breeding
(cf. Lack 1933). The numerous occurrence of foxes is
likely to have been a stress factor to the King Eiders and
eventually caused some pairs to give up breeding. Dis-
turbances from Arctic Foxes, Long-tailed Skuas (Ster-
corarius longicaudus) and on one occasion, a Glaucous
Gull (Larus hyperboreus) were actually observed.

Heavy predation pressure, primarily from Arctic
Foxes combined with late snow clearance from nesting
grounds and fox induced stress factors may explain the
low breeding frequency and success in 1976. Only
12-13% of the females in the census area (two out of
15-17) successfully incubated. Complete non-breeding
was reported for King Eiders in Northeast Greenland in
1907 (Manniche 1910), 1938 (Bird & Bird 1940, 1941)
and 1939 (Pedersen 1942).

Less than one week after initiation of breeding the
pairs started to break up and the males gradually left.
The last male was seen in the census area on 14 July.
Non-breeding females and failed breeders gathered in
flocks from 1 July to the beginning of August. From 18
July onwards, the number of females often exceeded the
number included in that of the census area. A maximum
of 36 females were present in open water along the
south coast on 30 July. The origin of these ‘excess birds’
was unknown, but presumably they came from
neighbouring areas and finally left to moult. The last
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King Eiders left the census area by 4 August, apart from
the female attending young that was present in the same
cluster of ponds until 10 August.

Outside the census area, King Eiders were seen all
over Hochstetter Forland and on Shannon. No King
Eiders were observed in the Ardencaple Fjord region
during mid-June. In all, including the census area, about
40 pairs were observed on southern Hochstetter For-
land (inside the area covered by Fig. 15) throughout the
breeding season. On western Shannon four pairs and a
few single females were possibly breeding during July.
However, brooding females are easily overlooked and
this figure may be an underestimate. A flock of ten
males were seen at Kap David Gray on 15 July.

Apart from the census area no successful breeding
was recorded in the area covered by the expedition.
However, broods were reported at Danmarks Havn. On
15 July, seven females were attending two broods on
Lille Skibsse and on 20 July two males and 21 females
with 4+5 pulli were seen.

The last males were observed 21 July when five (four
of them in early stages of eclipse plumage) rested
among non-breeding females at the outer coast of
southern Hochstetter Forland. No specific moulting
areas are known for the east coast population and no
migration of males was observed.

Small flocks of non-breeding females and/or failed
breeders were seen on the rest of Hochstetter Forland
and on Shannon from the beginning of July and
onwards. Except from a single female at Manstedhus
(13 and 18 August) no King Eiders were observed after
the first days in August outside the census area.

Pink-footed Goose (Anser
brachyrhynchus)

When we arrived at Nanok on 26 May, Pink-feet had
probably been present for some time. We saw them at
Mesters Vig when we arrived there on 19 May, and on 20
May the species was observed at Daneborg. During
26-30 May, stationary pairs were seen on snow-free
spots in the census area and a total of 41 migrated north
in parties of up to seven individuals. A few groups also
flew north during early June. On the well-vegetated and
partly snow-free slopes towards Muschelbjerg, 36 Pink-
feet grazed during the last days of May and another 40
individuals were dispersed in pairs and small groups
mainly in the western part of the census area. After
snowfall in early June, up to 68 Pink-feet grazed among
groups of Musk-oxen on the newly snow covered slopes
towards Muschelbjerg. The geese grazed in scrapes
made by the oxen. During the following days similar
concentrations occurred on the same slopes and also
west of Nanok, but by 10 June apparently only
non-breeders remained in the flocks. Totals including
non-breeders amounted to at least 90 individuals during
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Muschelbjerg

Fig. 13. Breeding pairs and Anser brachyrhynchus
nest-cups of Pink-feet in the
census area. The temporary
occupied nest-cups were either
just visited by pairs or breeding
was attempted but failed very
early.

@ NEST WITH EGGS
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early and mid-June in the census area. Of these, 20-40
were probably non-breeders.

A total of 24-30 pairs nested in the census area (Fig.
13). 12-14 nests were emptied by foxes. Of these at
least two were predated more than once, as egg laying
was continued after the first robbery. Of the ten
clutches which hatched at least 2—4 had been predated
at least once during egg laying, but egg laying con-
tinued. These clutches were of 3, 4, 4 and 5 eggs, re-
spectively (the definitely predated ones are italicized).
The other successful clutches were of 3, 4, 4,4, 5 and 7
eggs. Two further nests were unsuccessful. One,
situated close to Nanok, was probably disturbed too
often by us and by foxes. Six eggs were laid, but one egg
rolled out early, and was replaced by a stone. After 18
days of incubation the pair started to graze intensively
around. Two eggs in the nest were covered with down,
the rest had rolled down a gorge. A few days later, all
eggs had rolled out, and the pair left. Two eggs con-
tained no embryos, two others more than half-grown
embryos. The other unsuccessful clutch held five eggs,
and was incubated for at least 40 days. On 25 July the
pair left (flying) after having covered the eggs with
down. Four eggs contained no embryos, the fifth had a
crack and was addled. This failure may be due to early
fox disturbance.

Egg laying was started in all nests between the last
few days of May and about 10 June. Most clutches, if
not all, were completed before 16 June. The successful
clutches hatched during the period 3 to 15 July.

Mean clutch size late in the incubation period was
4.5, including the partially predated nests. If after pre-
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dation during egg laying, clutches are continued in other
nests, the total number of breeding pairs are slightly less
than estimated.

All nests were situated on level terrain. Most were
situated on small mounds or ridges, because such sites
were the only snow-free spots during egg laying. How-
ever, the more extensive snow-free areas in the west-
ernmost part (Fig. 9) were completely devoid of the
geese. This may be due to the fact that these areas were
predominantly barren of vegetation, but nevertheless,
the preference for nesting on small isolated snow-free
spots was obvious. Two pairs nested on mounds less
than 100 m from these extensive snow-free areas and
like all other nests these were situated in vegetated
areas. At the time of egg laying the mounds appeared as
snow-free spots measuring a few metres across. Most, if
not all nest-cups had been used in previous years and
besides the occupied nest sites, 13 old nest-cups were
found. Of these, at least six were visited by pairs during
early June, and breeding may have been attempted in
some of them hence the exact number of breeding pairs
could not be estimated. Ten nests (occupied and unoc-
cupied) were situated on frost-heaved mounds, 0.5-1.0
m high and about five m across (Fig. 14). Most nests
were not placed on top of the mounds, but on the sides
or in small depressions. One old nest-cup was situated
within a Musk-ox skeleton and one pair nested one
metre from one of the houses at Nanok. Besides down,
most nest-cups contained dry Carex plants, which grew
around most nests. Eighteen pairs (of 30) nested in
groups of two or more (Fig. 13). Minimum distances
between two nests were 9 m (perhaps only one of them
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occupied this year), 43, c. 50, 80, 90 and 106 metres.
With the exception of the two nests, only nine metres
apart, each snow-free spot/mound only held one nest.

Closely outside the census area, one nest was found in
the valley between the northern and southern peaks of
Muschelbjerg.

Anti-predator reactions

That Pink-feet are capable to defend nest and young
against foxes has been reported several times earlier
(e.g. Lavenskiold 1954, 1963, Jones & Gillmore 1959,
Nyholm 1965), but the actual confrontation has not
been described earlier.

With one exception egg thieving by foxes took place
during or just after laying, i.e. until mid-June. One was
predated on 24 June. To illustrate the timing and prog-
ress of these robberies, the following instances are de-
scribed in detail.

— 3 June at 10 p.m. An Arctic Fox took at least two
eggs (all eggs?) from a nest northwest of Nanok. The
Pink-foot pair apparently attempted to chase or lure the
fox away by flying close above him, alighting with wings
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Fig. 14. Pink-footed Goose crouching on her nest on a frostheaved mound on 2 July 1976.

spread and hissing. The fox sometimes ran after them
whereupon they flew. On each occasion the fox ran
away with one egg in its mouth. On the day before fox
tracks led to this nest. On 9 June a pair was again seen
at the nest. On 12 and 13 June, they were apparently
incubating, but the next day, the nest was empty and fox
tracks were found around it. Pairs appeared at the nest
until 19 June.

—3 June at 10.30 p.m. The same fox took at least two
eggs from a nest northeast of Nanok. One of the eggs
was buried about 200 m away. As the fox appeared, the
geese crouched on and by the nest. At a distance of
about 50 m from the nest, the fox started to run fast,
directly towards the geese, with his head low and the tail
straight. The Pink-foot pair at once stood up in an erect
posture with their wings spread and held sidewards in a
vertical position. As the fox reached the geese, they flew
and alighted in the snow 10-30 m away. This behaviour
was repeated each time the fox took an egg. After tak-
ing the last egg, the fox defecated in the nest. As the fox
left, it passed close by the nest northwest of the house,
but ignored the geese there, who took up threat posture
(as described above) in front of their previously plun-
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dered nest. On all occasions, the geese returned to the
nests as soon as the fox had left. They were seen at the
nest again two days later, but then abandoned it.

— 14 June at 8 p.m. The fox attacked a solitary pair in
the same way as described above. The geese stood up
before the fox attacked (the predation may have started
before the observations started). The fox pursued the
geese on the snow. Another pair of Pink-feet appeared
and flew low over (mobbed?) the fox, and the fox
jumped more than one metre in the air, and nearly
reached the geese. The fox left with one (the last) egg.
The pair was seen on the nest a few hours later, but then
left.

— 14 June at 10 p.m. Five pairs of Pink-feet defended
their nests successfully against a fox. One pair failed.
The fox attacked as described above? but the geese
stood firm in threat posture in front of the nests, and the
fox turned off. On some occasions, one of the pair flew
away while the other stayed. The fox pursued the geese
on the snow and jumped in the air for geese flying low
over him. One male like some others, left the female on
the nest to join other pairs being attacked about 500 m
away. On his way from these pairs, the fox passed the
lonely incubating female. She gave alarm calls, and the
male came flying back and alighted just in front of the
fox, close by the female, and the fox turned off. Direct
confrontations between fox and geese did not take place
during the observations, but many breast feathers were
scattered around some of the nests.

— 17 June at 10 a.m. After having buried an egg of
unknown origin, a fox passed within 25 m from two
successful nests. One pair stayed concealed, while the
other pair took in threatening posture. The fox did not
take any notice.

— 18 June at 2 a.m. A fox passed within five metres
from the last pair mentioned under 14 June. The pair
took in threatening posture and hissed. The fox turned
off, but lay down ten metres away, rolled himself in the
snow and looked upon the geese for a while, whereupon
he ran off.

— 23 June at 12 a.m. A fox passed a nest within two
metres. The pair crouched, but at last the male stood up
and spread his wings for a second. The fox passed by
without any reaction. About ten metres away he rolled
himself and went on.

Besides the above mentioned, breast feathers, and on
one occasion even larger feathers, were found at three
predated and one successful nest.

To conclude, it appears that foxes were able to chase
most geese off their nests during egg laying, but once
the geese had started incubation, they defended their
nests, usually with success. Almost every single
snow-free spot was scrutinized by foxes daily, but
perhaps the foxes were more hungry during early June,
while the high amount of lemmings appearing later may
have contributed to the success of the geese then. Two
successful nests were situated less than 500 m from a fox
den (Fig. 5).
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Neither Glaucous Gulls nor Ravens were seen to in-
terfere with the Pink-feet.

Another observation of interest was on 5 July when a
Musk-ox grazed very close to a nest. The birds
crouched, but as the bull nearly stepped into the nest
the geese went off. Both geese ran towards the bull
displaying threat posture. The bull attacked one of the.
geese, and they ran off with wings spread just in front of
the Musk-ox. This happened a few times until the ox
was 10-15 m from the nest. Then the geese returned
and incubation was continued.

During egg laying, geese left the nest when people
approached within about 100 m, sometimes more. But
after about five days of incubation we could pass within
50 m without the geese being flushed. The birds
crouched as soon as somebody appeared, the female on
the nest and the male usually about a metre away, with
their necks and heads stretched low over the ground
(Fig. 14). Later, when clutches were examined during
late June and early July, most geese did not leave their
nests until we were five or ten metres away. The male
usually left a little earlier. When flushed from the nest,
the female would often run away, hissing and with her
wings spread. On one occasion, a few days prior to
hatching, a goose performed distraction-like behaviour
25 m from the observer after having left the nest at a
distance of 5—10 m. She went back to the nest as soon as
the observer went a small distance away.

On several occasions, the male was seen grazing
50-100 m away from the nest, but most often he stayed
close to it. When taken by surprise away from nest, the
male either crouched where he was or flew back to the
nest. Apart from the occasions mentioned under ‘un-
successful pairs’, nests were only found unattended once
out of about 180 visits. The eggs were down-covered,
and hatched in about one week. The pair had stayed
nearby, but flew off. However, in two other nests, the
first egg was found covered with old nest-down and
moss, and no birds were present. On three other
occasions only the incubating bird was present. No
obvious difference in breeding success could be stated
between pairs breeding singly or in groups.

Fledging period

After hatching, the families gradually moved to the
coast in the easternmost part of the census area.
Perhaps our daily visits to the area may have prevented
them from staying in the central marsh. Five broods,
probably hatched within the census area held 2, 3, 4, 4,
and 5 pulli. Besides these broods, some families from
outside passed through the census area. On 7 July, two
families with five and four pulli, respectively, stayed in
the area. On 6 July, a pair with two pulli were seen just
north of the area, and on the same day, two families
with one and four pulli were seen at the lakes northeast
of Muschelbjerg. Thus, the mean clutch size of t¢n less
than one week old broods was 3.4. Hatching success
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could not be determined as the foxes probably took any
unhatched eggs. On two occasions, deep holes were dug
in the nest-cups by foxes just after hatching.

Pairs with young were extremely shy. They usually
ran as soon as people appeared, the adults with neck
and head stretched forward and their body flattened.
One family with four goslings, a few days old, ran out
across the fjord ice more than one kilometre in front of
the observer. Three young got stuck for a while in a
crack and were left behind, calling intensively. The
adults and one young kept running for kilometres across
the ice. On another occasion, one family was encoun-
tered in the central marsh. Here they crouched among
the hummocks, and did not flush until the observer ap-
proached within 30 m. Then they ran away, the male
behind the young, hissing and with his wings spread.

Mean clutch and brood size found here in 1976 is of
the same order as found in the 11,000 nest colony in
Thérsarver on central Iceland (e.g. Inglis 1977). How-
ever, the overall breeding success was lower on
Hochstetter Forland in 1976 due to the heavy fox pre-
dation. Also on Iceland, Arctic Foxes, although few in
number, predated Pink-foot nests, but furthermore
Arctic Skuas, Great Black-backed Gulls, and Ravens
took eggs. Generally, the nests are situated much closer
in the Iceland colony.

The fledging success on Hochstetter is unknown.

Populations

An estimated total of 40 potentially breeding pairs were
found on the southernmost part of Hochstetter Forland,
ie. in and around the census area. Including
non-breeding immatures, the total population here
amounted to about 100-120 individuals.

Outside the census area and its surroundings only a
few breeders were found. During May and the first half
of June, small groups of Pink-feet were observed on
Sabine @ (maximum 40), in Albrechts Bugt (4 indi-
viduals), on eastern Kuhn @ (15-30), at the head of
Peters Bugt (25), in Kildedalen-Femdalen (in all about
50 birds and two nests on a rocky slope in Kildedalen,
and some other pairs apparently breeding too). More
than 100 were seen along the east coast of Hochstetter
Forland and Agnetesoelven. Except for Kildedalen, no
nests were found. On Shannon, one pair with goslings
was observed at Kap Copeland on 4 July.

On northern Wollaston Forland, Rosenberg et al.
(1970) found 5-7 pairs breeding at Kap Schumacher,
and one solitary pair at Albrechts Bugt in 1964. In
1930, no breeding was found around Nanok, but several
Pink-feet were seen during June (Leppenthin 1932).
Pedersen (1934) reported many breeding at streams by
Peters Bugt in 1932, but gave no details. Pedersen
(1942) saw no Pink-feet on northern Hochstetter For-
land in August 1938. Bird & Bird (1940, 1941) re-
ported that many immature Pink-feet stayed on
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Hochstetter Forland, but that only few were breeding in
1938.

In accordance with observations further north (Mel-
tofte 1975, 1977a) the species has apparently increased
and expanded northwards during this century. This
applies both to the breeding population and to the
number of moulting immature Icelandic birds (see be-
low), and corresponds to a considerable increase of the
wintering population on the British Isles (Boyd &
Ogilvie 1969, Ogilvie & Boyd 1976).

The moult migration

In the period 17 June to 7 July, a total of 1278
north-migrating Pink-feet were counted at Nanok (Ta-
ble 3). A total of 95 migrating across Peters Bugt were
counted on 23 June and an equal number passed along
the east coast of Hochstetter Forland on 21-22 June.
Birds were seen migrating at all hours of the day and
night. The total number observed migrating at and near
Nanok, probably only make up a minor part of the ac-
tual number of birds passing. Flocks ranged 3-54, av-
eraging 16. Some flocks alighted in the census area as
soon as they arrived, and many resting flocks were
observed during these days. A few individuals, even in
the earliest flocks, lacked single primaries, and on 3
July, the first flightless geese were encountered in the
easternmost part of the census area. Here, in the bogs
and ponds, the geese concentrated during July. When
disturbed, they fled out into the open water along the
coast and outside the estuaries, and out across the ice.
The concentrations of moulting Pink-feet on southern
Hochstetter Forland during the second half of July are
plotted on Fig. 15. The figures are maximum numbers
but it is improbable that double registrations were

Table 3. Daily totals of moult migrating Pink-feet observed 17
June to 7 July 1976 at Nanok.

June 17 28
18 41
19
20
21
22 29
23
24 44
25 30
26 116
27 394
28 11
29 36
30 205

July 1 137

2 94

3 43

4

5 27

6

7 43
Sum 1278
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Fig. 15. Map of southeas-
ternmost Hochstetter Forland o G
showing moulting flocks of N @

Pink-feet. Open water outside
the rivers and along the coast
on 21 July 1976 is shown. The
census area is situated in the
southern part of the map.
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made. The total for the area was about 1600 individu-
als. Many old shed flight feathers were found in the
central marsh areas of the census area, but no geese
moulted there during 1976, perhaps because of our ac-
tivities.

Further north more than 1000 were found moulting
at lakes, rivers and along the east coast of Hochstetter
Forland north to Agneteseelven and at Peters Bugt
during July. Another 500 birds, capable to fly, were
observed north of Agnetesgelven during August. Thus,
a grand total of about 3000 was observed moulting on
Hochstetter Forland in 1976. Only about 60 were
observed on Shannon during July. These are minimum
figures because many potential moulting areas were not
visited.

By mid-July most birds were flightless, but small
groups and local pairs were flying throughout July. As
late as 19 July, 13 Pink-feet arrived from the south.
From the last days of July onwards, successively more
birds had finished primary moult and started to fly.
Thus 200 out of 300 individuals were flying on 31 July.

Throughout August flocks of up to 300 birds grazed
in the marshes in and around the census area, and by
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mid-August the southward migration started. Thus, in
the period 15-26 August, a total of 936 Pink-feet mi-
grated south at Menstedhus and along the coast from
there north to Bessels Fjord, and 722 migrated past
Nanok (Table 4). Flocks ranged 6-225, averaging 35.

Table 4. Daily totals of south migrating Pink-feet observed
15-26 August 1976 around Menstedhus and Nanok.

Date Menstedhus Nanok
15 7

16 150 25
17 303 221
18 81 240
19

20 219 24
21 140
22 22
23

24 50
25 151

26 25

Sum 936 722
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Greater Snow Goose (Anser
caerulescens atlanticus)

Three Snow Geese stayed together with the flocks of
moulting Pink-feet on the southeastern coast of
Hochstetter Forland, from 8 July until we left. They
shed their flight feathers in mid-July and had regained
their flying capacity by 14 August. They were clearly
larger and more long-legged than the Pink-feet. The
nearest breeding grounds of the species (subspecies) are
in northwesternmost Greenland and on Baffin Island
(Snyder 1957, Salomonsen 1967). Snow Geese have
been seen several times in North and Northeast Green-
land (Johnsen 1953, Andersen 1970, Grant 1972,
Meltofte 1975, 1976b, 1977a, and appendix of this

paper).

Brent Goose (Branta bernicla)
Ssp. bernicla

One bird belonging to the nominate dark-bellied sub-
species, which breeds in Eurasia and which has never
before been found in Greenland (Salomonsen 1967),
was observed together with Pink-feet in the census area
on 23 and 25 June.

Ssp. hrota

No birds belonging to the light-bellied subspecies were
recorded. In Greenland this form now seems to breed
only along the northwesternmost coasts, although pre-
viously it also bred along the east coast south to
Scoresby Sund (Pedersen 1930, Salomonsen 1967) —
although probably irregularly. In our study area
Nathorst (1900) saw four Brent Geese on Sabine & 7
July 1899, and around 1921 they were breeding on
Hvalrose (Schidler 1925 — photos). Here also Jennov
(1945) found two pairs breeding, in 1931, together with
Barnacle Geese. Pedersen (1934, 1942) stated that
Norwegian trappers found five pairs breeding on a low
island in a delta in Peters Bugt on 6 June 1933, and that
he saw old nest-cups himself. Bird & Bird (1941), re-
ferring to personal communication with the same trap-
pers, doubted this statement. Pedersen (1934, 1942)
also stated that trappers regularly saw Brent Geese
south of Haystack during the summers 1933 and 1938,
and he assumed that they were breeding there too.

In the first half of this century Brent Geese were
regularly seen on migration along the coasts of North-
east Greenland, but this migration now seems to have
ceased entirely, and so has breeding in Northeast
Greenland and Peary Land (Meltofte 1975, 1976a).
According to Salomonsen (1967), the population from
the north coast migrates south along the west coast to
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the Disko area, from where they cross the Inland ice to
the Angmagssalik district, where they are common in
September.

Barnacle Goose (Branta leucopsis)

When we arrived at Hochstetter Forland on 26 May, the
Barnacle Geese had already been there for more than
one week. On 18 May, a Sirius sledge party observed
“several” at Kap David Gray on southern Shannon and
the following day 28 were encountered at Nanok. On 20
May, “several” were seen both at Daneborg and Dan-
marks Havn. Between 26 and 29 May, a total of 216
Barnacle Geese were recorded migrating north at
Nanok, with the flocks ranging 1-30 and averaging 8. A
few small flocks of unidentified geese flew north even
later and some Barnacle Geese also passed with the
flocks of Pink-feet migrating north, between 18 Junc
and 5 July. Small groups stayed within the census area
during late May and early June, mostly on the slopes
below Muschelbjerg. The maximum number seen was
13. After 10 June, only a few were noted.

A breeding colony was situated on the coastal cliffs of
Muschelbjerg, about four km west of the census area. A
total of 21 individuals was counted here on 23 June and
some more heard. The first pair with young appeared in
the census area on 1 July, but a pair without young had
been seen since 29 June. One new family was observed
on 5 July and another on 14 July. These three broods
numbered 2, 2 and 4 goslings. Two families stayed on
the lakes in the southeastern part of the census area
throughout July and the first half of August, while four
pairs with a total of only three goslings stayed on the
coast northeast of the area — more than 10 km from the
supposed breeding site. Thus, a total of at least six pairs,
probably all from the colony on Muschelbjerg, dwelt in
the census area. Another four pairs, with 1 + 2 + 2 + 3
goslings, were encountered at some ponds north of
Kuthus on 2 August making the total at least 10 pairs.

When disturbed, the families with young swam out to
the centre of a lake or pond, or ran overland to another
lake. When running, the adults kept belly, neck and
head low. On one occasion, a pair with four goslings
tried to conceal themselves on the shore of a pond.
When the observer approached within 50 m, the family
swam across the pond and ran away from the opposite
side. Both during swimming and running, the adults
kept themselves flat. Generally, Barnacle Geese seem
to be less shy and less prone to panic than Pink-feet.

Outside southern Hochstetter Forland, Barnacle
Geese were seen in many places. On Sabine @ up to 60
were seen in late May, clearly birds breeding on Hvalrose,
and two were observed in Albrechts Bugt and 15 on
eastern Kuhn @. Sirius sledge parties observed 40 at
Moenstedhus on 26 May and 15 on Bass Rock northeast
of Sabine @ on 27 May. In the last place, they were
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obviously breeding. In Kildedalen and Femdalen about
30 were encountered during mid-June, and about 50
were observed along the east coast of Hochstetter For-
land during the same period. No breeding colonies were
found in these last mentioned places.

On Shannon about 20 pairs were encountered along
the north coast from Kap Copeland and eastwards dur-
ing July. At least 14 of these attended broods on 3-5
July. About 180 moulting Barnacle Geese were seen on
northern Shannon during the same period. The flocks
ranged 10-78. A total of eight pairs attended broods
(three goslings in one brood, the others ranging 1-5)
and one pair stayed on a cliff at Kap David Gray 14—15
July. Along the west coast of the island, one pair with
three goslings and a total of 34 moulting birds were
encountered 18-21 July. Thus about 30 breeding pairs
and 214 non-breeders were observed on Shannon dur-
ing July. The colonies on the north coast and at Kap
David Gray were on basalt cliffs.

No Barnacle Geese were seen on the hike through
Hochstetter Forland in July, but one pair with two
goslings was found a little south of Agnetes Se on 3
August. Two flocks (13 + 38) stayed at Agnetesgelven
on 4-5 August. One pair with one fledged juvenile was
met with some kilometres north of Menstedhus on 13
August, and two pairs attending two and four juveniles
along the coast north of Haystack on 17 August. Thus,
the grand total of Barnacle Geese found breeding on
and near Hochstetter Forland and on Shannon comes to
about 45 pairs. The mean size of 12 broods was 2.5, and
the range 1-5.

From 10 August onwards flocks numbering 27-200
individuals appeared on southernmost Hochstetter
Forland. They remained within and north of the census
area until at least 26 August, when we left. At
Menstedhus and along the coast north to Bessels Fjord,
185 were counted during mid-August, in flocks of up to
40. On southern Hochstetter and around Menstedhus, a
total of 254 Barnacle Geese were seen migrating south
along the coast, from 15 August until we left (Table 5).
The flocks ranged between 648, averaging 18. How-
ever, like the migrating flocks in spring, these totals
represent only some of the birds actually passing be-
cause our coverage was not complete.

The literature contains little exact information on
Barnacle Geese along this part of the coast. A colony on
Hvalrose has been known for many years (Deichmann
1909, Leppenthin 1932). Here, 7-8 pairs were sup-
posed to breed in 1931 (Jennov 1945) and 20-25 pairs
in 1932 (Pedersen 1934). Probably, this colony did not
exist in 1870, as no Barnacle Geese were seen there
during visits in June and July (Pansch in Finsch 1874).
Barnacle Geese have also been reported breeding on
Kuhn @ and in Ardencaple Fjord (Pedersen 1934), near
Peters Bugt, along the north coast of Wollaston Forland
and in Lindemans Fjord (Jennov 1963). Barnacle Geese
were only seen twice at Peters Bugt in 1938 (Bird &
Bird 1941). The colony found by us on Muschelbjerg
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Table 5. Daily totals of south migrating Barnacle Geese
observed 15-26 August 1976 around Menstedhus and Nanok.

Date Menstedhus Nanok
15 6

16 6

17 18

18 24 6
19

20

21 6
22

23

24 118
25 70

26

Sum 124 130

can not have existed in 1932, as it would hardly have
escaped notice by Pedersen or by the trappers, all living
only a few kilometres from the site. Pedersen (1934)
just found one solitary pair on Hochstetter Forland,
nesting on a steep sandy slope towards a small river.

In our rather vast main study area, traversed many
times by two teams during three months (Figs 2 and 3)
and with more or less continuous observations by one
stationary team at Nanok, the number of breeding pairs
located was about 45 — which is not many. However,
Hochstetter and Shannon are very flat areas and there
are few suitable breeding cliffs. On Shannon, where
basalt cliffs occur, the population of breeding Barnacle
Geese is clearly larger than on Hochstetter, a thing
which is reflected also by the number of non-breeders.
On Hochstetter Forland sensu strictu, there are virtually
no suitable cliffs and the only good ones, those on Mu-
schelbjerg in the south, harboured a colony of about 10
pairs.

It is also notable that so few Barnacle Geese were
encountered along Ardencaple Fjord and in its side
valleys, where suitable breeding cliffs abound. Only
about 30 birds were seen, and we found no indication of
breeding. Both Kildedalen and Femdalen, the two
largest and probably also the best vegetated valleys
along the fjord were visited during mid-June when
Barnacle Geese are always noisy and breeding places
easy to detect. The reason for their low numbers here
may be that this fjord basin and these valleys are in fact
quite barren — due to aridity. The same situation applies
to the Pink-feet, although that species was slightly more
common there.

In all, about 550 adult and immature Barnacle Geese
were encountered in the main study area (75°-76°N)
during the summer including both breeding birds and
flocks of non-breeders. Distinct migrants are excluded.
125 were seen on Sabine @ and Hvalrose, north-
ernmost Wollaston Forland and eastern Kuhn @ during
late May/early June. The grand total is thus not very
large, and may be compared with numbers met with in
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the areas north of Kejser Franz Josephs Fjord (Hjort
1976) or with such from @rsted Dal near Kong Oscars
Fjord (e.g. Ferns & Green 1975). However, it may well
be larger now than during the 1930’s. A considerable
increase in the numbers of this species during later years
has been noted elsewhere in northern and central East
Greenland (Meltofte 1975, 1977a), and this corre-
sponds to a threefold increase of the winter population
of Greenlandic Barnacle Geese in the British Isles be-
tween 1959 and 1973 (Ogilvie & Boyd 1975).

As noted, the southward migration of Barnacle Geese
had already started by mid-August, with the first birds
passing Mpnstedhus on the 15th and the first ones
Nanok on the 18th (Table 5). This early migration
should be considered with the contemporaneous, but
much more pronounced passage of Pink-feet (see that
species), because it indicates an earlier move south by at
least parts of the more northerly populations than for
southerly breeding geese. As the birds do not leave for
Iceland until the very last days of August or during the
first week of September (Glue 1972, Hjort unpub-
lished), the birds from the north may be assumed to rest
and gather in the more southerly areas before leaving
Greenland (Gillmor & Jones 1959, Meltofte 1976b).
Birds flying south over Hochstetter Forland in August
were obviously not aiming straight for Iceland because
of their low altitude and tendency to alight for rest and
food at suitable places encountered during the flight.
Their behaviour gave the impression of a gradual re-
treat at relative leisure, sometimes accelerated by a spell
of bad weather; as on 16 August and the days thereafter
when weather cleared after a cyclonic passage with
snow and goose migration gathered impetus (see under
Pink-feet).

Gyr Falcon (Falco rusticolus)

Ssp. candicans

Two immature birds were present near Nanok through-
out June. During July and August, five observations
were made here, and on two occasions single birds of
unspecified age were seen along the east coast of
Hochstetter Forland. Birds of unspecified age were also
encountered three times in the Peters Bugt area, be-
tween late May and early August. One pair of adults
remained close to the hut south of Kap Oswald Heer
10-11 June.

The total number of records is not impressive, espe-
cially for the second successive summer with plenty of
lemmings. Pedersen (1934) found it breeding west of
Hochstetter Forland.

Ssp. obsoletus
One seen at Kap David Gray on Shannon 14 July is

probably the northernmost record to date of this sub-
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species on the east coast. Earlier, it has been seen on
Hold With Hope (Hjort 1976) and on northern Traill &
(Hjort unpublished), and it occurs regularly as far north
as Scoresby Sund where it probably also breeds (Peder-
sen 1930, Salomonsen 1967). Leppenthin (1932) men-
tions a large and very dark falcon seen by a trapper on
Hochstetter Forland which may have belonged to this
subspecies.

Rock Ptarmigan (Lagopus mutus)

The Rock Ptarmigan is a common breeding bird in
Northeast Greenland, but the numbers vary both locally
and between different years (Salomonsen 1967). The
species has previously been reported from Hochstetter
Forland. A few observations in late December and in
January in the early 1930’s (Leppenthin 1932, Peder-
sen 1934) indicate that small numbers winter in these
areas (see also Gelting 1937). Pedersen considered the
species to be a rare breeding bird on southern
Hochstetter Forland in 1933, being more common in
the mountains further west.

Ptarmigans were present in the census area on our
arrival, and two or three pairs and perhaps an additional
male were regularly seen there until mid-June (Fig. 16).
Yet, males most often occurred singly from early June
until 1 July. Another pair was seen twice in late May on
the slopes below Muschelbjerg. Males displayed reg-
ularly until late June, breeding was not proved, but may
very well have been attempted. No young hatched
within the census area. On 23 July, a single male in
summer plumage was seen — the only one recorded after
1 July in the census area.

During the extensive survey trips in late May and
early June, ptarmigans were found almost everywhere.
On southern Sabine @, four males were encountered
and on eastern Kuhn & at least two pairs and five males
were seen. In the Ardencaple Fjord area a total of eight
pairs and three single males were counted, with the
majority in Kildedalen. Including the census area, pairs
and single males representing a total of about 25 pairs
were seen during the summer on Hochstetter Forland.
After mid-July, however, only a few were seen. On
Shannon, two pairs without young and nine single males
were seen during July. During the short excursion on
the southern part of Store Koldewey on 16 August, four
individuals were observed.

An incubating female with a clutch of 7-8 eggs was
encountered 15 June south of Agnetesoelven. A female
with five chicks at Menstedhus on 12 August and two
juveniles on southern Hochstetter Forland on 23 Au-
gust were the only proof of successful hatching in the
whole area investigated by the expedition. In addition,
the behaviour of one pair near Peters Bugt on 30 July
indicated the presence of pulli.

Meddelelser om Grenland, Bioscience 3 - 1981



Muschelbjerg |,.-"f

? I}""

= | agopus mutus

Fig. 16. Pairs of Rock Ptar-
migan and singing males of
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Ringed Plover (Charadrius hiaticula)

We saw the first Ringed Plovers on 23 May at Mes-
ters Vig. In the census area, single birds were seen almost
daily following our arrival until larger numbers ap-
peared by 8 June. The early birds were not stationary,
and alarm calls were not heard until 5 June. On 7 June,
males were singing, and mated birds appeared on the
next day. During the rest of June, several non-station-
ary birds were seen, and pairs and singing males
occurred at sites where no birds later bred.

On 2 June, a flock of 37 waders, which included
Ringed Plovers, migrated south during heavy snowfall
southeast of Kuhn @.

Only 6-7 pairs were found within the census area
(Fig. 17), corresponding to 0.3-0.4 pairs/km?. A few
pairs were found just north of the area and one pair near
the top of northern Muschelbjerg. Three nests all with
four eggs were found. They were all very late and
perhaps relaid clutches. Two were found on 21 July, the
third on the 27th. One hatched on 2 August, the others
were predated by 31 July and 5 August, respectively.
One egg in the hatched clutch was infertile. Song flights
ceased during early July, and at the same time the un-
successful breeders started to leave the area.

The nests were situated on gravelly ‘islands’, one of
them in a big riverbed in a place that dried out late. All
pairs were found at the few unvegetated sites in the
area.

During mid- and late July, stragglers again appeared
in the area, some of them in pairs. During mid-August,
groups of up to ten adults and juveniles fed by the
lagoon and on irrigated slopes.
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Outside the census area, a few Ringed Plovers were
found at most of the places visited. Several pairs were
encountered in Kildedalen during mid-June and a nest
with two eggs was found there on 14 June. Only a few
were seen on Hochstetter Forland during early and
mid-July on extensive hikes. Several pairs bred around
Muschelbjerg and Kulhus, and at the head of Peters
Bugt. About ten individuals were seen on northern
Hochstetter Forland during early August, and a few
migrated south along the coast here during mid-August.
10-15 pairs were encountered on Shannon during July.

Our observations contrast strongly to the reports of
Pedersen (1934) and Bird & Bird (1941) who stated
that Ringed Plovers bred in great numbers on
Hochstetter Forland. Pedersen even claimed that the
population level here was higher than in any other part
of Northeast Greenland, and reported ten pairs breed-
ing per km2. Even though we found several pairs in the
gravelly areas around Kulhus and Peters Bugt, where the
above authors stayed, these areas are not representative
of Hochstetter Forland as a whole, and the population
estimates made by Pedersen seem quite unrealistic, al-
though conditions may have changed since then.

Golden Plover (Pluvialis apricaria)

Two adult birds, distinctly coloured and obviously be-
longing to the northern subspecies altifrons, were en-
countered on 20 July on the west coast of Shannon
about halfway between Kap Tramnitz and Kap Cope-
land. Their behaviour did not indicate breeding.
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This species has been observed regularly in the
Scoresbysund district and breeding had long been sus-
pected there (Pedersen 1930, Bertram et al. 1934, Hall
1966) before de Korte (1975) finally proved it. North of
Scoresby Sund, adult birds have been seen in Drsted
Dal near Kong Oscars Fjord (Ferns & Mudge 1976) and
at Myggbukta and Loch Fyne (Bird & Bird 1941), and a
juvenile one was observed at Danmarks Havn in Sep-
tember 1969 (Meltofte 1975).

Turnstone (Arenaria interpres)

We saw the first Turnstones on 24 May at Mestersvig.
During late May, furious territorial fights, including
aerial pursuits and ground displays took place on the
small snow-free spots on the slopes east and west of
Nanok. North migrating flocks passed Nanok until 30
May. A total of 43 migrating individuals were observed.
Flocks ranged 1-12, averaging 5. Mixed flocks with
Knots were seen. On 2 June during the bad weather,
flocks migrated south or southeast. At Nanok 11
Turnstones and 18 Knots passed southeast, and east of
Kuhn @ one flock of 37 medium sized waders, one of
five Turnstones and one of six Turnstones and one Knot
passed over the fjord ice. The birds flew at an altitude of
about 50 m in snowfall and low visibility.

Even though a few pairs were already established on
territory during late May, most individuals and pairs did
not appear in the census area until about 10 June. Many
individuals appeared to be wandering around during
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mid-June. During the first half of June, up to ten
Turnstones regularly fed on rubbish at Nanok. Alarm
calls were heard from early June and Long-tailed Skuas
were mobbed from 10 June onwards. Copulation was
observed on 10 June.

36-39 pairs were found within the census area, giving
2.0-2.1 pairs/km?2. 21 nests were found, besides one just
outside the census area (Fig. 18). In addition pulli of a
further three pairs were found. At least two of the 21
clutches were probably replacements of earlier predated
clutches. Including pairs behaving as having nest or
young, a total of at least 32 pairs bred or attempted to
breed inside the census area; the rest may have at-
tempted too.

Fifteen clutches hatched (first young) as follows:

Clutch size

July 9 4
10 4
11 4
12 3
17 4
20 4
20 4
22 3

22 4 (relay)
23 4
23 4
24 4
24 3
25 4
2

28 (probable relay)
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A further four nests were found with four eggs on 22,
23, 25 and 26 June, respectively (including the one just
outside the census area), and one with three eggs on 23
June. But all of them were predated within a few days.
One clutch of four eggs hatched or was predated by 12
July. One clutch of two eggs was predated after 18 July.
Estimated hatching data of three broods were:

Number of young found

July 9-11 1
17-18 1
18-19 1

Summarizing these data: five clutches, and probably six
more, hatched or would have hatched about 9-12 July,
and 14 hatched or would have hatched 17-28 July. In
the first group, nine clutches averaged 3.9 eggs per
clutch (one further three-clutch was perhaps not com-
plete). In the second group twelve clutches averaged
3.5. In the first group five out of nine nests found in
June were predated, in the second group, one out of 12
nests. In all six out of 22 nests were predated, but at
least three more may also have been predated near
hatching because on some occasions hatching date was
determined by pipped eggs and an empty nest a few
days later. Only one egg was infertile. One pair relaid
about 100 m from the initial nest, the other (probable)
renesting took place about 200 m from the first one.
It seems reasonable to conclude that most of the
clutches in the late group were relaid after heavy fox
predation of first clutches. Some may have been laid by
late established pairs. It is unlikely that many other
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pairs — if any — hatched young in the early period. It was
estimated that 16-24 pairs produced young which lived
for one week or longer. Thus most of the successful
nests belonged to the late group.

13 nests were situated on wet or dry Dryas-heath;
eight in sparsely vegetated clay and gravel areas; one on
a Salix/Bryophyta hummock in marsh habitat. Most
nests were in Dryas/Carex tussocks on level ground, but
one was situated in one of the dry Sa/ix-hummocked
areas. Comparison of Figs 9 and 18 show that most pairs
were found near the early snow-free patches but not on
the very earliest snow-free westernmost dry flats and
vegetated slopes below Muschelbjerg.

After hatching most families moved around within
half-a-kilometre from the nest, but some from the west-
ern slopes moved over one km from nests down to the
central marsh. By 25 July, most females had left and a
few females left already before hatching, leaving care to
the male. The last female (and pair) was seen on 29
July. Most males left during early August, and the first
independent juveniles were seen on 2 August. On 14
August a few males still attended juveniles. The number
of juveniles increased rapidly in the census area during
early August. The broods often kept together. 20 were
seen in one flock on 7 August.

Flocks of post-breeding adults started to form by 8
July. They fed on favourable sites, often in flocks with
Knots, Sanderlings, and Dunlins. At least 100
post-breeders were in the census area on 18 and 21
July. Most of them fed in the boggy areas in the east-
ernmost part, thus 70 fed on the exposed bottom of a
pond which had just drained through a frost crack. On
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31 July, about 40 were counted, but none were seen
later.

Turnstones were found in all other areas visited.
15-20 were encountered in Kildedalen and Femdalen
during mid-June, and an average of one Turnstone per
kilometre was seen on Hochstetter Forland during the
first half of July. Far smaller numbers were found on
Shannon during the same period.

Singlers and groups of juveniles migrated south along
the coast at Menstedhus throughout August.

The species was reported to breed in large numbers
on Hochstetter Forland both by Pedersen (1934) and
Bird & Bird (1941). Pedersen gave about five pairs per
km?2.

Knot (Calidris canutus)

A total of 32 Knots was observed migrating north at
Nanok 26 to 29 May in small groups (maximum 14)
often with Turnstones. During snowfall on 2 June 18
migrated southeast at Nanok and about ten migrated
south over the fjord ice east of Kuhn @ (cf. Turnstone
and Ringed Plover). When the weather cleared during
the following morning, 15 flew north along the outer
coast of Hochstetter Forland.

Single birds often sang in the census area from the
date of our arrival. From 7 June onwards, more ap-
peared and groups of up to ten fed on irrigated slopes.
4-7 pairs occurred during mid-June and singing, alarm
calling and flight pursuits low over the ground was
observed. Three or four pairs stayed in the southwest-
ern part of the census area and on the slopes of Mus-
chelbjerg outside the census area. Up to four pairs were
seen in the northeastern part of the census area. After
18 June no groups were seen. On 23 June the last song
was heard and during late June and the first half of July,
a few birds were seen irregularly — some of them passing
over the area. One adult gave alarm calls in the north-
eastern part of the area on 8 July and one in the south-
western corner on the 15th. Here one adult with four
8-10 day old pulli was found on 28 July. Apparently at
that time thc young were able to cross the river which
bordered the area towards the west so their nest may
have been outside the census area. Thus only one or two
pairs of Knots may actually have bred within the census
area. The other pairs disappeared shortly after
mid-June.

The first post-breeding group appeared on 4 July
when two Knots were seen with six Sanderlings, but
until the middle of the month only small groups were
seen. On 18 and 21 July about 50 Knots fed in flocks of
up to 31 individuals in the area of the north-eastern
marsh together with flocks of Turnstones and Sander-
lings. 19 were seen on 25 July and the last seven on 31
July.

On 3 August eight juveniles appeared in groups
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(broods) of one’s and two’s — two were attended by two
adults, and until mid-August similar groups fed in the
census area.

Outside the census area Knots were encountered reg-
ularly in all parts of the district visited, except for Kil-
dedalen and Femdalen where none were seen during
mid-June. One flock of 14 and one of about 30 were
seen on 1 June near Peters Bugt, during snowfall.
About 100 Knots were counted along 75 km on central
Hochstetter Forland during the first half of July. Most
birds appeared in groups of up to eight individuals on
the tundra and were probably breeders. No Knots were
seen along the outer coast of Hochstetter Forland at this
time. Less than ten breeders were encountered on
Shannon, but many birds migrated across the island
during early July. On the 9th, a flock of 104 fed in a
marsh northeast of Kap Copeland and flocks of up to 40
were regularly seen flying south over the northern part.
No Knots were found on central Shannon, but flocks of
6, 12 and 50 individuals were encountered along the
west coast on 19-20 July. Several Knots migrated south
along the east coast of Hochstetter Forland in small
groups during 7 to 15 August.

One Knot in a small flock seen on Shannon on 9 July
carried a green colour ring on the right leg and a metal
ring on the other. According to A. J. Prater (in litt.) it
had been ringed in February/March 1970 at
Morecambe Bay in England.

Knots were stated to breed commonly on Hochstetter
Forland by both Pedersen (1934) and Bird & Bird
(1941). Pedersen gave a population density of about
three pairs per km?2.

Purple Sandpiper (Calidris maritima)

One pair giving wing-lift display was seen on Sabine &
28 May. A total of four birds, singing, displaying and
alarm calling and probably representing three pairs
were encountered on Meyersteins Bjerg and at Kap Sussi
on northeasternmost Shannon on 7 July. These
localities are all on the extreme outer coast.

The species has been found several times in the pre-
sent study area. On Sabine & fous,specimens were col-
lected during August and September 1869 and one on
21 June 1870 (Finsch 1874). Reports of flocks of 20-30
individuals in late May and pairs in early June are
doubtful. Nathorst (1900) observed one on Lille Pen-
dulum @ east of Sabine @ 6 July 1899, and Deichmann
(1909) saw one on Sabine @ 10 July 1900. A few were
collected on Shannon and Sabine @ by trappers in the
1920’s, and among these was a male shot on the nest on
Sabine @ 30 June 1919 (Leppenthin 1932). Pedersen
(1934) observed and collected juveniles on Hochstetter
Forland during the first half of August 1932-33, and
assumed that the species bred there.
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The Purple Sandpiper is a common breeder in low
arctic southern and western Greenland, but occurs in
much smaller numbers along the east coast north of
Scoresby Sund where is has been found as far north as
Germania Land. Fig. 19 shows where it has been
observed and where there have been indications or
proof of breeding (Finsch 1874, Bay 1894, Nathorst
1900, Deichmann 1909, Manniche 1910, Pedersen
1926, 1930, 1934, 1942, Leppenthin 1932, Schaanning
1933, Bird & Bird 1941, Hall 1966, Salomonsen 1967,
Rosenberg et al. 1970, de Korte 1973, 1974, Meltofte
1975, 1976b, 1977a, Ferns & Mudge 1976, Hjort 1976,
Hjort unpublished and Elander unpublished).
Obviously the species generally occurs on the outer
coast. Within the fjord region, where the climate is more
continental and where species like the Knot (Calidris
canutus), Sanderling (Calidris alba) and Dunlin (Calid-
ris alpina) may reach high population densities, the
Purple Sandpiper is only found occasionally. Thus in
East Greenland north of 70°N it uses a marginal zone
with comparatively harsh climate, long-lasting snow
cover and poor vegetation. Other waders breed within
the zone but less densely than further inland.

On western Svalbard, where the Purple Sandpiper is
by far the commonest wader and where the Knot, San-
derling and Dunlin are scattered rare breeders
(Levenskiold 1964), the climate is very like that on the
extreme outer coast of Northeast Greenland. Loven-
skiold (1964) and particularly Bengtson & Fjellberg
(1975) have pointed out the importance of littoral zone
food resources for the Purple Sandpipers as a necessary
complement to those of the tundra. It is possible that
the extreme barrenness and the late thaw of the littoral
zone in high arctic Northeast Greenland accounts for
the low population density of the species there. Most
records in Northeast Greenland are from Scoresby Sund
which is the only part of central and northern East
Greenland where both climate and marine life are
similar in quality and quantity to those of western Sval-
bard. At Scoresby Sund Purple Sandpipers often feed in
the littoral zone (Meltofte unpublished).

Dunlin (Calidris alpina arctica)

We saw the first Dunlin at Mestersvig on 25 May, but in
the census area only few were present before about 7
June. During the last days of May one was heard singing
and a few more were seen. One sang on 5 June. On 8
and 10 June flocks of up to 16 fed on the irrigated
slopes in the westernmost part of the census area, pairs
were seen and song display occurred. However, most
pairs did not establish territories until the second half of
June, some apparently not until very late in the month,
following the late snow melt in the central marsh and
plain areas.
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Fig. 19. The occurrence of the Purple Sandpiper (Calidris
maritima) in northern East Greenland. Small circles indicate
up to ten observations, large ones more than ten. When filled,
the circles show that breeding has been proved, when half filled
where there have been indications of breeding. It should be
noted that practically no ornithological information is available
from the country between Germania Land and Peary Land.

20-24 pairs were recorded in the census area (Fig.
20), giving 1.1-1.3 pairs/km?. Nests of seven and the
young of another pair were found. Judging from be-
haviour at least eight more pairs bred or attempted to
breed; the rest may very well have done so too.

Three clutches of four hatched (first young) on 23, 23
and 25 July, and one brood (only one young found) was
estimated to have hatched on 18 July.

Two clutches were complete (four eggs) when found
on 26 June, but both were predated early. Two other
nests held unstarred eggs on 11 and 19 July respec-
tively, but hatching date was not determined. In sum-
mary, given 22 days incubation, these eight clutches
hatched or would probably have hatched about 15-25
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Fig. 20. Pairs of Dunlin in the
census area. One pair just out-
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Further explanation in Fig. 11.

July. Six clutches held four eggs, one only three. No
infertile eggs were found.

The seven nests were all on hummocks of marsh veg-
etation; four of them on very wet irrigated sites, the
others on drier ground. Fig. 20 shows that most pairs
nested in and around the central marsh and on the
slopes west and south thereof. Only one pair was found
in the eastern part of the area.

A flock of 11 post-breeders appeared on 18 July, but
a few joined flocks of Sanderlings already from 10 July.
Until 3 August flocks numbering up to 25 Dunlins as-
sociated with Sanderlings and Turnstones. A maximum
of 40 were counted on 25 July.

The number of breeders in the census area decreased
during mid- and late July. After early August only few
adults remained. Breeding success was unknown, but at
least 9—11 adults attended young during late July and
early August. On 14 August, one adult still attended
four juveniles.

Outside the census area about 20 pairs were encoun-
tered in Kildedalen and Femdalen during mid-June. But
only about ten individuals were counted on the dry tun-
dras of central Hochstetter Forland during the first half
of July. None were seen along the east coast. On Shan-
non the species was found at many suitable localities. A
few migrated south at Menstedhus during mid- and late
August.

Pedersen (1934) and Bird & Bird (1941) stated that
Dunlins did not breed in any large numbers on
Hochstetter Forland. Pedersen stated that no more(!)
than 3—4 pairs bred per km? in suitable areas.
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Sanderling (Calidris alba)

A few Sanderlings were seen daily at Nanok from the
day of our arrival. Single individuals migrated north
28-29 May. On 31 May a flock of eight migrated north
and a total of 34 fed in the census area. Of these, 25
were in one flock on the well vegetated slopes towards
Muschelbjerg. Song flight was noted from 30 May and
the first solitary pair appeared on 4 June. On the 8th
more pairs were present and song, flight pursuits and
ground display increased considerably.

A total of about 30 pairs were recorded in the census
area (Fig. 21), giving 1.6 pairs/km2. This figure is less
reliable than those given for the other species, as San-
derlings are quite puzzling birds to census. Six nests and
a further six broods of pulli were found, besides one pair
displaying on an empty nestcup on 5 July. A further two
individuals behaved as if they had young. The extent of
breeding or attempted breeding could not be stated, but
it is not likely that more than a few more actually suc-
ceeded to hatch young.

Three nests were found with only one egg on 21 and
23 June and 3 July respectively. Egg laying continued as
follows:

Nest 1:
June 21 at 04.30: 1 egg — pair present
22 at 15.00: 2 eggs — no adults seen (both eggs
weighed 10.4 g)
23 at 17.45: 3 eggs — no adults seen
26 at 15.30: 4 eggs — two adults seen
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Calidris alba

0 1km

Fig. 21. Pairs of Sanderling in L Enemean |,

the census area. Further expla-
nation in Fig. 11.

July 15 at 18.00: 4 dry pulli still present in the
nest-cup and one adult attending.

The incubation period at this nest was about 21 days in
contrast to a general stated duration of about 24 days
(Parmelee 1970).

Nest 2:
June 23 at 20.00: 1 egg — pair present (see below)
26 at 17.30: 3 eggs — female present
July 2: predated
Nest 3:
July 3 at 22.00: 1 egg — female present
4 at 19.00: 2 eggs — no addlts seen
5 at 18.00: 3 eggs — no adults seen (egg weights
10.3, 10.6 and 10.7 g)
7 at 01.30: 4 eggs — female incubating

11:  predated

One nest contained four eggs on 25 June (predated by 5
July), another held three eggs during 14-23 July (empty
by the 25th), and still one held three eggs on 27 July,
Jbut was empty the next day.

Six broods were estimated to have hatched as follows:

Number of young found

July 12
12-14

14

14

20

August 1

_— e N DS
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Given average incubation period of 24 days, eight
clutches hatched or would have hatched during '12-21
July, two later than 24 and 27 July, respectively, and
one on 30 July and one on 1 August. Three definitely
complete clutches held four eggs, two only three. Both
of the latter were started late in the season. Five out of
six nests were predated.

The following observations at nest 2 on 23 June de-
serves special mention:

It was a cold evening (overcast and about 0°C), but
the snow melt was very intensive during this period. A
pair of Sanderlings walked around on a recently ex-
posed snow-free spot in the northwesternmost part
of the census area. The male performed short flight
displays low over the ground, including short runs on
the ground with fluttering wing-beats. Hereupon, a
neighbouring (unmated?) male arrived and attacked.
The birds fought each other for at least ten minutes, by
short flight pursuits at a height %f less than half-a-metre,
but most of the time by direct fight using bill, legs and
wings. They tried to grasp each other with their bills
(some feathers fell off) and to get up upon each other’s
backs, but only succeeded in doing this for a few mo-
ments. Several times the birds either stood side by side
and 20—40 cm from each other or ran a little with their
heads low and their backfeathers erected. Sometimes,
they stood very close facing each other in an erect posi-
tion keeping the tips of their bills very close. The fight
continued for a while, until interrupted by the observer
when the intruding male flew off in the direction from
which he arrived. Many details of the fight were very
similar to those described by Holmes (1973, p.
113-115) for Western Sandpipers (Calidris mauri).
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Shortly after the males had started to fight, the female
flew to the edge of the snow-free spot, where she
walked a short distance and settled on a nest-cup. Here
she sat for 5-10 minutes, high on the nest, neck
stretched, watching the observer. Then she rose, and
standing by the nest, picked leaves from the ground
about ten times, dropping them in the nest. She did not
walk carrying the material, but just turned her neck
when she put it into the nest. Then she flew back to the
male who had finished the fight, 30-50 m away. The
nest contained only one egg and many dry Salix leaves.
It was situated only 30 cm from the edge of the melting
snow and was surrounded by small snow patches.

Parmelee (1970) says that Sanderlings do not add
nest material to the nest-cups and that the dry Salix
leaves often reported as nest material are blown there.
It seems quite likely that on the occasion described the
egg was laid while the observer watched and that the
nest material was added after the laying, perhaps partly
to cover the egg. At Danmarks Havn, nest material was
apparently added to one nest to keep the eggs above
water in the nest bottom (Meltofte 1979).

Fierce fights like that described, were seen several
times, and less wild confrontations were common
throughout the breeding season. Flight pursuits involv-
ing two males or two males and one female were reg-
ularly seen until 10 July whereafter also song flight
ceased. On several occasions the male of a feeding or
displaying pair was seen to fly up and pursue passing
single birds (males?). Apparently, there was a surplus of
males holding territory during June and early July. The
most stationary of these have been included in the
population estimate.

During June pairs comprised about half of registra-
tions of Sanderlings in the census area (one pair count-
ing one registration — see Meltofte 1979), but by early
July only few pairs occurred. However, some of the
birds in the post-breeding flocks were apparently
mated.

The breeding biology of this species is still not fully
understood. In the Canadian high arctic, Parmelee
(1970) and Parmelee & Payne (1973) found a multiple
clutch system, but neither Pienkowski & Green (1976)
at Mesters Vig in Northeast Greenland, nor Meltofte
(1979) at Danmarks Havn in 1975 found evidence of
this. The observations at Nanok did not clearly answer
this question. On 13 visits to three nests during the
incubation period different individuals appeared to be
present at all of them on different visits, however it was
not always easy to sex the birds with certainty when they
were seen alone. Two other nests were found with
females present on single occasions. After egg laying, no
pairs were seen together at any nests. Four broods were
attended by females, and two by males. Most, if not all
broods seen, were only attended by one adult. Other
adults giving alarm calls or just staying nearby, were
probably attacked by the attendants.

When people approached, the incubating bird most
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often ran off the nest and then flew away, low over the
ground with rapid wing beats, when the observer was
about 50 m away. On three occasions, at two different
nests, the bird sat tight on the nest until the observer
was 1-4 m away; on the latter occasions the eggs were
near to or hatching. The birds gave alarm calls or dis-
traction behaviour on all but one occasion, when the
bird left quietly. On one occasion, a special distraction
behaviour — ‘the fly away trick’ — was performed by a
female Sanderling at nest (Meltofte 1977b). Another
incubating Sanderling was seen to leave the nest about
50 m in front of an approaching fox, and fly away low
over the ground, with rapid wing beats, apparently di-
rectly from the nest and alight 100-200 m away. Here,
the bird stood silently while the fox passed, and less
than five minutes later flew back to incubate.

The nests were situated in Dryas, Salix and Carex
vegetation, often close to melting snow and on damp
ground. The breeding sites were on extensive well-veg-
etated tundra or in less vegetated and more exposed
habitats. From Fig. 21, it can be seen that the Sander-
lings were more widely and evenly dispersed in the
census area than the other wader species, and they were
the first to occupy snow-free spots in the late thawing
central and easternmost areas during late June.

Post-breeding groups and flocks of Sanderlings
occurred in the census area from 4 July, when three
groups of 4-6 individuals rambled. One of the groups
included two Knots. Groups of increasing size were seen
almost daily throughout July, and the numbers peaked
during the second half of the month, with an estimated
total of 100-150 individuals present on 18 July. Flocks,
most often of 5-30 birds, often mixed with similar num-
bers of Turnstones and Dunlins. As mentioned earlier,
some birds in the flocks were mated. During early Au-
gust only small groups of adults remained.

The first unattended juveniles were observed on 1
August, but it was another week before more were seen.
Broods often stayed together, but sometimes a few
broods merged. A few of the broods were attended by
adults. 11 out of 17 juvenile broods observed during the
first half of August contained four young, but these fig-
ures are not fully reliable, since small broods might have
mixed.

Outside the census area, Sanderlings were encoun-
tered in all places visited. Flocks of 25-30 individuals
gathered at Peters Bugt during adverse weather on 1
June. Only a few individuals were encountered in Kil-
dedalen and Femdalen during mid-June. An average of
one Sanderling per three kilometres was counted on
central Hochstetter Forland during the first half of July,
and even fewer occurred along the outer coast. Two
nests with four eggs each were found on 3 and 4 July,
respectively. All observations were of 1-4 individuals.
On 3 August, at Agnetes Sg, one brood was almost
fledged.

On Shannon similar numbers of breeders were seen
during the first three weeks of July (i.e. about 50 in 200
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km). Two nests with four eggs each were found on 6 and
11 July, respectively. Two 2—4 day old broods were
encountered on 18 July, besides one about one week
old brood on 20 July. Many post-breeding flocks
occurred here. On 11 July, three large flocks totalling
about 300 individuals, besides several smaller flocks,
were observed on the central part of the island. The
large flocks showed migratory restlessness. Several
times during the day they were seen rising into the sky,
circling upwards calling constantly, and then flying
around at some hundred metres altitude, persistently
calling. Whereafter the flocks broke up and the birds
alighted and went on feeding or resting.

The first five south migrating Sanderlings were seen
between Hochstetter and Shannon already on 3 July.
Many small flocks migrated south over Shannon later in
July, and past Menstedhus 7-15 August. Flocks num-
bered 2—15 individuals.

Pedersen (1934) stated that at least ten pairs of San-
derlings bred per km? on Hochstetter Forland in 1932.

Grey Phalarope (Phalaropus fulicarius)

By 27 May, the first Grey Phalaropes were seen at
Sabine @, where two individuals foraged in the open sea
along the coast. No phalaropes arrived at Nanok until
10 June, the date on which the first Long-tailed Ducks
and King Eiders also appeared. This day, two females
were seen and on 13 June, a flock of six individuals
migrated northwest by Nanok at 9.30 p.m. and 3-5

birds stayed in the census area. Only a few of them were
males. On the 15th two pairs arrived from southeast
shortly after each other, around 4 p.m. and alighted on
the open ponds, where five pairs and four individuals
were already present. From then on Grey Phalaropes,
mainly in pairs, stayed on the few open ponds in the
census area until late June when more open ponds ap-
peared and the birds dispersed. On the westernmost
pond in the census area, where no phalaropes bred,
pairs remained until 22 June.

Thus, like the waterfowl, the first phalaropes arrived
at open waters along the outer coast. From there they
entered the breeding grounds as soon as the first ponds
started to thaw. The first groups to arrive were predo-
minantly females, but later the birds arrived in pairs
(see discussion p. 46).

9-11 pairs were recorded within the census area (Fig.
22), giving a density of 0.5-0.6 pairs/km2. Four pairs
were found breeding and another three pairs behaved as
if breeding was attempted. The status of the other pairs
is unknown. The pairs were distributed between the
boggy ponds in the central and eastern parts of the area,
in habitats very similar to those described from northern
Siberia where densities of up to 100-200 pairs/km?
(1-2 pairs/ha) were found in optimal areas (Kistchinski
1975).

Copulation was observed on 29 June, and four
females fought fiercely on 3 July. One nest, with three
eggs, situated in the wet grass at a pond margin, was
found on 13 July. Both mates were present, the male
incubating, and the female staying nearby. The nest was
found predated the next day. Four two-day-old pulli

L %
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Fig. 22. Pairs of Grey IR
Phalarope in the census area.

.

|

Further explanation in Fig. 11.
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were found on 24 July, four about 9-10 day old ones on
27 July and four about five-day-old ones on 29 July.
Given an incubation period of 23-24 days (Pedersen
1942), these clutches were completed during 25 June to
2 July. Unfortunately the status of the nest found is not
known with certainty, but as the female was still present
it may have been incomplete. The fledging success is
unknown, but at least three males were still giving alarm
calls during the first days of August. The two-day-old
brood was found again two days later 6~700 m from the
place of ringing.

During late June and early July, 40-50% of the re-
gistrations of phalaropes concerned pairs (one pair
counting one registration). Singles were mainly females.
Except for the pair at the nest on 13 July, the last pairs
broke up around 11 July, and a group of five females on
the 14th were the last females observed. From then on
the males appeared singly or in parties of up to four
alarm calling together with young. One male joined a
post-breeding flock of eight Dunlins on 24 July, and
some other males apparently did not attend young dur-
ing this period. One male in heavy body moult was seen
on 19 and 23 July, and three in early body moult on 27
July. The last Grey Phalarope was heard on 10 August.

Outside the census area, Grey Phalaropes were en-
countered in all areas with suitable habitats. A few pairs
and single individuals were seen in the areas north of
the census area and around Agnetesgelven during June
and July. On Shannon 31 individuals were encountered
in the northern and central parts of the island during 4
to 12 July.

Pedersen (1934, 1942) stated that the species was a
common breeder on Hochstetter Forland and Shannon,
while Bird & Bird (1941) found it bred “‘sparingly’’; a
statement probably based only upon observations made
around Peters Bugt. Lappenthin (1932) mentioned an
observation of 20 individuals on one pond on
Hochstetter Forland 11 June 1930, the assumed day of
arrival that year.

At Daneborg, three juveniles were seen on the beach
on 17 August 1976.

Great Skua (Stercorarius skua)

One bird was observed in the census area on 3 August,
being fiercely attacked by two pairs of Long-tailed
Skuas (Stercorarius longicaudus). This seems to be the
northernmost observation to date in East Greenland.
Earlier it has been observed immediately north of
Kejser Franz Josephs Fjord (73°30'N); twice at
Myggbukta (Bird & Bird 1941) and once near Kap
Broer Ruys (Hjort 1976). Salomonsen (1967) also
mentions a record from the mouth of Kong Oscars
Fjord. It is a regular summer visitor to Scoresby Sund
(Pedersen 1930, Salomonsen 1967, de Korte 1973,
1974, Meltofte 1976b).
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Arctic Skua (Stercorarius parasiticus)

According to Salomonsen (1967) the Arctic Skua is a
scattered breeding bird from Scoresby Sund north to
Hochstetter Forland. The species has previously been
mentioned twice from Hochstetter. The northernmost
breeding so far was found at Peters Bugt in 1932 or —-33
(Pedersen 1934) and one pair was observed near Kap
Rink on 7 August 1938 (Pedersen 1942).

In 1976, single adults or two birds together were
observed regularly on southern Hochstetter Forland
from 7 July to 13 August. In all 12 were seen there, all
of the light-coloured phase. One lightphase bird was
seen on Shannon on 22 July and one immature bird at
Monstedhus on 26 August.

There was no indication of breeding.

Long-tailed Skua (Stercorarius
longicaudus)

The first Long-tailed Skua seen passed Nanok west-
wards on 27 May. From 31 May, pairs and singles were
seen daily. Display was noted from 3 June and ter-
ritories were apparently established in the first few days
of arrival. Copulation was seen on 8 June and most
birds had apparently arrived by that time. However, one
pair immigrated from southeast on 11 June. Aerial and
ground displays occurred regularly, and foxes were
mobbed from mid-June onwards. The first egg was
found on 15 June on a snow-free spot north of the
census area.

At least 14—15 pairs defended territories within the
census area, giving a density of 0.8 pairs per km? (Fig.
23). This is a similar or even higher density than found
in Scandinavia (Andersson 1976), on Ellesmere Island
(Maher 1970), and at Scoresby Sund (de Korte 1977).
Nests of 11 pairs were found, and at least one more pair
apparently attempted to breed. Due to heavy predation
by foxes only one early laid clutch (of at least six
clutches initiated 14-20 June) hatched, and at least nine
pairs either initiated egg laying later or more likely laid
replacement clutches (from about 27 June). One pair
relaid twice, but all three clutches were predated. In-
cluding the late clutches, only three out of 13 nests
hatched. Fox predation was actually observed twice (see
discussion p. 48). According to Andersson (1971) egg
laying is well synchronized in years with much food, and
this favours the interpretation of the late clutches as
replacement ones.

Clutch size was recorded in 13 nests. Two early
clutches were of two eggs. Of the late clutches three
were of two eggs and six of only one egg. But of the
one-egg clutches five may have been incomplete.
Among these was the second relay on 15 July. Two
clutches of unknown status held two eggs. The early
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Fig. 23. Pairs of Long-tailed
Skua in the census area. A few
pairs just outside the area are
also plotted. Further explana-
tion in Fig. 11. Nest sites con-
nected with a line are first
clutches and probable re-
placements by the same pair.

————————————— KapRink =—3

clutch hatched on 10-11 July, and the two late clutches
on 29-30 July and 2-3 August, respectively. The lack of
more exact information on laying dates and true clutch
size etc., is due to the fact that nests were predated just
after laying, or just after we had found them. The one
and only juvenile seen in the census area appeared on 5
August, in a flock with eight adults.

Territories were well spaced and nests situated about
one kilometre or more apart (Fig. 23). Most of the 13
nests found with eggs were placed on well-vegetated
slopes or plains. Only three were in tufts of vegetation
on predominantly barren clay plains. Most nests lay
among Dryas, some in frost cracks or between hum-
mocks. A few lay on moist sites, only a few metres from
retreating snow patches. Re-nesting took place within
300 m from the former nest on four occasions where
both nests were supposedly located (Fig. 23).

Distraction behaviour (injury feigning) was observed
on two occasions. Most often at least two birds mobbed
the observer when close to a nest or young, but on three
occasions out of 27 visits, the birds flew quietly around
or left the site.

Long-tailed Skuas were seen taking lemmings on sev-
eral occasions. A dead lemming was found at a skua
roost on 15 June, and on that day several lemmings
were seen sitting close to a standing skua without the
skua taking any notice of them. This illustrates the
abundance of food during June. Skuas, apparently
hunting for wader chicks during July, skimmed the ter-
rain half-a-metre above the ground. On one occasion,
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four skuas walked around close to a Dunlin’s nest from
which the young had just left. On only one occasion a
skua was seen searching for food over the fjord ice.
Long-tailed Skuas find food on the fjord ice when
lemmings are scarce (de Korte 1974, Meltofte 1975).

Foxes crossing skua territories were readily mobbed,
but with little obvious effect. Furthermore, Long-tailed
Skuas were seen mobbing Gyr Falcons, Great Skua,
Arctic Skuas, Snowy Owl, and Ravens.

During the middle of July, after having lost their
clutches, some skuas left their territories and started to
wander around. But, most pairs stayed close to their
territories and continued ground and aerial display to-
gether with neighbouring pairs and stragglers, at least
until mid- August. They often gathered in flocks of up to
about ten birds, and continued mobbing foxes and giv-
ing alarm calls. Numbers decreased rapidly by mid-Au-
gust.

A significant immigration of immature Long-tailed
Skuas was noted from late June onwards. The first, a
one-year-old arrived on 26 June. A few were seen at
intervals during late June and July. On 11 July, three
immatures were present in the census area and at mid-
night, another four arrived from the south. During late
July, only one was seen and the last was observed in the
area on 3 August. In all, at least 25 observations of
immature birds were made in the census area. Of these,
at least four were one year old, the others two or three
years old (cf. Witherby et al. 1944).

Outside the census area, Long-tailed Skuas were en-
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countered regularly in all areas visited. In Kildedalen
and Femdalen, where no lemmings or their tracks were
seen, only 5-10 skuas were recorded during mid-June.
There was an average of about one skua per kilometre
on the 150 km hike through Hochstetter Forland during
the first half of July. A similar density was found on the
more than 200 km hike on Shannon during the first
three weeks of July. No nests or young were found, but
many birds showed breeding behaviour. However, from
mid-July onwards, many skuas wandered about. On 15
July, a flock of twelve flew in from the east at Kap
David Gray, and a few were seen over the ice during the
following days. During July, at least two, more than
one-year-old immatures, were noted. From 6 to 11 Au-
gust, a total of 45 individuals migrated south along the
coast at Manstedhus, in flocks of up to 12 birds. Among
these, one juvenile and one more than one-year-old
were seen on 7 August. One migrated south at Nanok
on 5 August. Finally, one pair attended one fledged
juvenile on Store Koldewey on 16 August.

Ivory Gull (Pagophila eburnea)

One adult was seen in the census area on 26 June. This
was the only observation made in 1976, but during the
aerial reconnaissance of the expedition area made on 24
July 1974, when we flew low through the Trakpasset
valley on Store Koldewey, two adult Ivory Gulls were
standing together on a ledge on the sheer rock wall
southeast of the lake. The distance was about 100 m and
binoculars were used, but no nest could be seen. How-
ever, the presence of these two birds together on a cliff
some km from the coast must indicate breeding. To
date the species has only been found breeding near
Danmarks Havn just north of Store Koldewey (Man-
niche 1910), and at Station Nord much further north
(Salomonsen 1961) but it is a regular summer visitor all
along the northeast coast and probably breeds at other
sites too. See Wright & Matthews (1980).

Greater Black-backed Gull (Larus
marinus)

One immature bird was encountered in the census area
on 23 June and another immature bird (not the same
specimen) was seen on 3 July over the ice between
Hochstetter and Shannon.

The species is nowadays a regular summer visitor to
Scoresby Sund (Meltofte 1976b) and several
observations have also been made further north along
the coast, up to Danmarks Havn (Bird & Bird 1941,
Meltofte 1975, Hjort unpublished and appendix of this
publication).
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Herring Gull (Larus argentatus)

On 3 July, one adult bird was seen over the ice between
Hochstetter Forland and Kap Copeland on Shannon.
This is the northernmost observation so far made on the
east coast. Earlier the species has only been recorded
from Scoresby Sund where, according to Meltofte
(1976b), it is an erratic summer visitor. Salomonsen
(1967) mentions about ten observations all from the
west coast and all those examined belonging to the
American subspecies smithsonianus. The subspecies
breeding in e.g. Norway and Iceland is the nominate
argentatus and the most likely race to occur on the east
coast.

Glaucous Gull (Larus hyperboreus)

Glaucous Gulls arrive in central East Greenland by
mid-April (Pedersen 1930, Meltofte 1976b) and in
more northerly parts of the coast a few weeks later (e.g.
Meltofte 1975, 1977a).

In 1976, the species was first encountered by a Sirius
team at Port Arthur in Dove Bugt on 8 May. At Dan-
marks Havn, the first birds were seen on 9 May and at
Kap Harald Moltke in Peary Land on 19 May.

Thus, the Glaucous Gull was already present in the
study area when we arrived in late May. During the stay
on Sabine @ 27-29 May up to 20 adult birds were seen
foraging along the iceedge. The birds eagerly mobbed
the eiders (Somateria mollissima & spectabilis) from
which they tried to snatch freshly caught bivalves etc.
Unfortunately, the ice conditions did not permit a visit
to Hvalrose, where a large colony of Glaucous Gulls
(50-60 pairs) has been known since at lcast 1870
(Finsch 1874). A colony of about the same sizc was still
present in the early 1930’s (Lappenthin 1932, Pedersen
1934). In 1964, 25 adults were seen at Hvalrose on 3
May (Rosenberg et al. 1970).

In late May and during the first days of Junc 1976,
adult birds were encountered in most places visited.
Single birds or small parties were seen at Falskebugt on
northern Wollaston Forland, on Kuhn @, in Peters Bugt
and in the census area on Hochstetter Forland. There
were 21 birds at a small garbage dump outside Nanok
on 26 May, but they dispersed upon our arrival. During
June, gulls were often seen standing on snow watching
for lemmings. An average of about five adults were reg-
ularly seen occupied with this activity within the census
area. A maximum of 20 were counted on 31 May and at
midsummer up to 17 birds could be seen. This last in-
crease in the number of gulls coincided with intense
snow melting, when many lemmings had to abandon
their flooded tunnels. In July and August, 1—4 Glaucous
Gulls were regularly foraging along the coast or over the
fjord south of Hochstetter Forland.

No Glaucous Gulls nested within the census area, and
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the nearest breeding place found was on the steep cliffs
of southern Muschelbjerg, where at least two pairs bred.
One pair was brooding on 23 June and one attending a
downy unfledged young on 2 August. On the latter day,
another adult bird behaved as if young were present.
One adult with two fledged juveniles were seen at
Nanok on 16 August, and on 21 August two adults with
four juveniles were observed.

Single birds or small parties of adult Glaucous Gulls
were seen throughout the summer at all places visited
by the expedition. But the only proved breeding, except
for that on Muschelbjerg, was at Kap David Gray on
Shannon where 2-3 pairs were found on nests on 13
July.

The first immature birds observed were two single
individuals in first-summer-plumage on 31 May and 8
June, respectively. From late June until we left, small
numbers of immatures appeared regularly. Both one,
two and three-year-old birds were present. During the
second week of August up to 15 immature birds stayed
together with adults at Menstedhus.

The Glaucous Gull has previously been found
breeding at suitable places on Shannon, in Grandjeans
Fjord (e.g. on Ullas &) and in Ardencaple Fjord (Pansch
in Finsch 1874, Leppenthin 1932, Pedersen 1934), but
Hochstetter Forland has been considered a poor
breeding area for this species.

Common Gull (Larus canus)

One adult in bad physical condition visited the rubbish
dump at Nanok from 7 to 10 June. This seems to be the
first one recorded on the east coast. Salomonsen (1967)
mentions four observations, all made along the southern
half of the west coast.

Kittiwake (Rissa tridactyla)

The only record was of one adult near Hvalrose on 27
May. Like the Fulmar (Fulmarus glacialis), the breeding
areas nearest to the study area are at Mallemukfjeldet,
approximately 80°N, about 500 km to the north (Man-
niche 1910, Pedersen 1942), in the Scoresbysund dis-
trict (Pedersen 1930, de Korte 1973, Meltofte 1976b)
and on Jan Mayen. However, it occurs in the drift ice
and has been recorded now and then along the coast
between Scoresby Sund and Mallemukfjeldet (Lop-
penthin 1932, Pedersen 1934).

Arctic Tern (Sterna paradisaea)

The Arctic Tern has been known as a scarce solitary
breeder on Hochstetter Forland (Pedersen 1934), and a
few colonies have been reported. In 1930 (Leppenthin
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1932) and 1932 (Pedersen 1934) single nests were
found. In the summer of 1938 about 20 pairs stayed in
Peters Bugt without breeding (Bird & Bird 1941). In
1870 and 1899, the species was found breeding on
Hvalrose (Pansch in Finsch 1874, Nathorst 1900).

In 1976 the first terns were seen at Nanok on 11 June,
when two single birds migrated towards northwest. On
the same day one bird also alighted in the census area.
From 15 June onwards four birds, apparently two pairs,
regularly foraged in the census area, both on snow-free
parts of the land and along the tidal cracks in the fjord
ice.

In the beginning of July the lagoon in the southeast-
ern part of the census area became partially free from
ice and snow and offered a suitable breeding habitat for
the terns. On a beach ridge bordering the lagoon one
bird was incubating a clutch of two eggs on 8 July, and a
few days later the second pair behaved as if breeding
had been initiated, but no proof was obtained. On 25
July, one bird was still brooding, but on 31 July, no
terns, neither adults nor young, were seen and the
clutch had evidently been predated. Two or three terns
and on one occasion nine birds, were present along the
coast of the census area until late August.

Arctic Terns were met with on many places on
Hochstetter Forland and on Shannon, although only in
small numbers. Along the coast of Hochstetter Forland
south of Ailsahytten, single birds were seen and on one
occasion a party of three. In Peters Bugt four terns were
seen at the turn between July and August. The only
inland occurrence was southeast of Agnetes So, where
the abundance of small lakes in dead-ice-hollows at-
tracted the terns. In this area a total of 5-6 pairs were
seen, and breeding of at least some pairs seemed very
likely. However, the only proof of breeding outside the
census area came from Menstedhus, where a small col-
ony of five pairs was found. On 7 August, one of these
pairs attended two a-few-days-old pulli of which one
was fledged on 25 August. The other was taken by a
Raven. Nests or young of the remaining four pairs were
never found. On Shannon Arctic Terns were seen along
the southwest and west coast, in all about ten birds, but
there was no indication of breeding.

Black Guillemot (Cepphus grylle)

The only observations made during the expedition were
at Hvalrose on 27-29 May, where at least 50 birds
were seen flying close to the steep cliffs on the northern
part of the island. Since the observations were made
from Sabine @, more than two kilometres away, no
exact information on the present status of the breeding
colony could be obtained.

That colony was discovered in 1870 (Finsch 1874),
when as most 50-60 birds were seen. In 1932, at least
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40 pairs nested here (Pedersen 1934) and on 3 May
1964 a flock of 20 birds were observed (Rosenberg et
al. 1970).

Snowy Owl (Nyctea scandiaca)

One or two immature owls appeared regularly within
and around the census area throughout the summer. A
total of ten observations were made here. Single birds
were also seen at Kap Maurer on Kuhn & on 5 June,
near the mouth of Agnetesgelven on 14 June, northeast
of Kap Copeland on Shannon on 9 July and in Al-
brechts Bugt on northernmost Wollaston Forland on 16
August. There were no indications of breeding.

The low number of owls observed, the maximum total
seen in three months time being only about six birds, is
unexpected in view of the abundance of lemmings.

Earlier Snowy Owls have been seen regularly on
Hochstetter Forland and Shannon, and breeding has
been proven several times (Loppenthin 1932, Pedersen
1934, Jennov 1945). Single observations have also been
made during the winter (Pedersen 1934, Jennov 1945).

Raven (Corvus corax)

The Raven is a regular visitor to, or a scarce breeder in
Northeast Greenland north to Germania Land. How-
ever, no real proof of breeding seems to have been
obtained north of Kong Oscars Fjord, although Man-
niche (1910) had strong indications that the species
then bred in Germania Land.

The Raven has previously been mentioned also from
Hochstetter Forland and Shannon (Pansch in Finsch
1874, Leppenthin 1932, Jennov 1945, Meltofte 1975)
but there have been no indications of breeding.

In 1976 one or two birds were regularly seen in the
census area during late May and early June. On one
occasion three birds were seen together. Except for a
few observations in the second half of June, no birds
were seen again until 18 July. On 21 July one juvenile
was observed, and on 23 July, a group of three newly
fledged juveniles foraged outside Nanok, indicating that
breeding had taken place — possibly on Muschelbjerg,
where one Raven was sitting on the southwestern bluff
of the mountain on 23 June. From late July 1-3 Ravens
were seen at intervals at Nanok until we left.

Apart from the observations on southernmost
Hochstetter Forland, single Ravens, or occasionally two
or three birds together, were seen at Peters Bugt, along
the east coast of Hochstetter Forland and on northern
Shannon. In all 20 observations were made outside the
census area (June: 5, July: 4, August: 11).

In 1974, one Raven was encountered near the mouth
of Agneteseelven on 4 November (Ulrik Capito pers.
comm.).
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Wheatear (Oenanthe oenanthe
leucorrhoa)

On the east coast the Wheatear has been known as a
regular breeder north to Gael Hamkes Bugt (74°N) and
the Young Sund area (e.g. Pedersen 1934, Rosenberg et
al. 1970, Meltofte 1972). Marris & Webbe (1969) en-
countered one adult and two juveniles at Lindemans
Fjord on northwestern Wollaston Forland, Pansch col-
lected one adult and two juveniles on Hvalrose and
Shannon already in 1870 (Finsch 1874), and Pedersen
(1934) found it breeding both on southernmost
Hochstetter Forland and west thereof. Bird & Bird
(1941) never saw living specimens on Hochstetter, but
found mummified birds at some of the trappers’ huts.
Occasional Wheatears were seen in Germania Land by
Manniche (1910) and Pedersen (1942), and Meltofte
(1975, 1977a) recorded several birds there during
spring migration time in 1969, 1970 and 1975, and also
had indications of breeding — at least during 1969.
North of Germania Land there are records of stray birds
from Jokelbugten (Meltofte 1975), Independence Fjord
(Salomonsen 1967) and even from the north coast of
Peary Land (Grant 1972).

We saw the first Wheatears in Mesters Vig on 20 May,
and at Daneborg two were seen on 21 May. Within the
study area three observations were made during the
time of spring migration: single birds occurred at Ger-
mania Havn on Sabine @ on 28 and 29 May and at
Nanok on 1 June. One mummified bird from the previ-
ous year was found in Kildedalen.

Breeding was proved on northernmost Hochstetter
Forland, close to Manstedhus, where one alarm calling
pair were seen with food in their bills on 8 August. On
the same day, two newly fledged juveniles were en-
countered several km from that place, and on 12 Au-
gust, three juveniles were seen several km further south.
Together, these birds represented at least two, very
probably three breeding pairs. They all dwelt in rocky
areas sheltered from the prevailing cold easterly winds
and with a comparatively rich vegetation.

West of Nanok, three juveniles were seen together on
14 August, and one with down still remaining on its
neck hunted insects around that station on the same
day. A juvenile was seen here again on the 17th.

Later in August there were Wheatears at
Monstedhus, near Agnetespelven, and at Ailsa and
Ailsahytten. Most of them were juveniles, and the total
number of observations outside the census area during
the second half of August was six birds.

Meltofte (1975) suggested that the species had ex-
panded northwards during the recent decades, but the
Wheatear has been met with by all earlier workers in
the area north to Germania Land, and was probably
already breeding at 75°N in 1870 (Finsch 1874), and
definitely so during the 1930’s (Pedersen 1934). The
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northern limit of regular occurrence and breeding ap-
parently lies around Dove Bugt, rather than around
Gael Hamkes Bugt as suggested by Salomonsen (1967).

White Wagtail (Motacilla alba)

One male was observed in Germania Havn on Sabine @
on 27 May. The species has been seen several times at
Scoresby Sund during the breeding season (Pedersen
1926, 1930), and at least five individuals were reported
from Zackenberg northwest of Daneborg between 28
May and 2 June 1955 (Conradsen 1957). However, it
seems possible that the latter observer was confused by
Wheatears (Oenanthe oenanthe). The White Wagtail is
a sparse but regular breeder in the Angmagssalik dis-
trict (Salomonsen 1967).

Arctic Redpoll (Carduelis flammea
hornemanni)

Single Redpolls were heard within the census area on 3
and 7 June. Between 17 and 19 June, a total of three
birds were seen in the Ardencaple Fjord area; in Fem-
dalen, Kildedalen and the valley between these two.
Later in the summer, on 23 August one bird was
observed about 10 km west of Manstedhus. Out of the
six birds recorded, three were seen under conditions
permitting subspecies identification — all these belonged
to ssp. hornemanni.

The two records from the census area fall within the
end of the spring migration period, which lasts from
April to the beginning of June (Salomonsen 1967,
Rosenberg et al. 1970, Meltofte 1975, 1977a). Peder-
sen 1934) saw redpolls on Hochstetter Forland from
early April to the end of May, but after that time they
were only met with in the mountain areas to the west —
where he regarded them as being common breeders.

The Arctic Redpoll has been found north to Peary
Land (Johnsen 1953) and been proved to breed at
Danmarks Havn (Meltofte 1975). A study of the lit-
erature does however indicate that its main breeding
area on the east coast extends from Scoresby Sund to
Young Sund and with a distinct preference for the more
continental westerly parts of this region. In the south, at
least as far north as Kong Oscars Fjord, it occurs
alongside the more southerly distributed subspecies
rostrata (Waterston 1970).

Lapland Bunting (Calcarius lapponicus)

A male was seen in Germania Havn on Sabine & 27-29
May, and one bird was encountered in the census area
on 1 July.
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The species breeds regularly as far north as the
Angmagssalik district (Salomonsen 1967, Ray 1973)
and irregularly in the Scoresby Sund district (Pedersen
1930, Hall 1966). It has been recorded several times
further north: at Myggbukta (Bird & Bird 1941) and
Daneborg (Pedersen 1934, Rosenberg et al. 1970), on
Sabine @ and Shannon (Finsch 1874), on Hochstetter
Forland (Pedersen 1934) and north to Germania Land
(Manniche 1910, Pedersen 1942, Meltofte 1975,
1977a).

Snow Bunting (Plectrophenax nivalis)

Spring arrival of the Snow Bunting in Northeast
Greenland takes place in April and early May, the
males 2—3 weeks in advance of the females (Manniche
1910, Rosenberg et al. 1970, Meltofte 1975, 1977a).
Thus they were already present when we arrived at
Mesters Vig 19 May and at the study area on 26 May.
During our transit visit to Mesters Vig there were
pre-breeding flocks in the immediate vicinity of the sta-
tion. Up to 50, mostly males, were seen foraging among
the houses or roosting on the roofs.

According to Pedersen (1934) the Snow Bunting was
a less numerous breeding bird on Hochstetter Forland
than at other places he visited and he suggested that this
is due to lack of suitable nesting places. This was con-
firmed in 1976.

In 1976 remnants of pre-breeding flocks were seen in
the last days of May. During June three males held
territories within the census area and were seen dis-
playing until the first week of July (Fig. 16). Females
were seen only on a few occasions and it seems probable
that at least one of the males was unpaired. Single males
were seen now and then elsewhere in the area. We
found no indications of breeding, and during the first
week of July the last Snow Buntings left the census area.
A single female was seen on 6 July: it was the last
observed. Another 3—4 males sang regularly on the
eastern slopes of Muschelbjerg, along the border of the
census area. No females were noted there and no
breeding was indicated.

Snow Buntings were encountered at all other places
visited, although in varying numbers depending on the
suitability of the habitat. Thus, the species was seen
around the hut at Germania Havn on Sabine & 27-29
May and at Falskebugt and Albrechts Bugt on northern
Wollaston Forland on 30 and 31 May, respectively. At
Albrechts Bugt the ridge previously censused by
Rosenberg et al. (1970) in 1964, was investigated and
on 31 May 3—4 pairs were counted compared to the 3-5
birds, mostly males, encountered on 24-29 June, 1964
(Rosenberg et al. 1970). However, the habitat in this
area did not appear to be suitable for breeding, but is
probably an early snow-free foraging area. On the par-
tially snow-free fringe of eastern Kuhn @&, around Kap
Maurer about 20 individuals were seen 3—4 June, and
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singing males were heard on northern Kuhn @. In the
Ardencaple Fjord region, Snow Buntings were numer-
ous, especially in the Kildedalen — Femdalen area. One
nest with five eggs was found in Femdalen on 17 June.
The distribution of Snow Buntings on Hochstetter
Forland was sparse except on the slopes of Mus-
chelbjerg where it was commoner. During an approxi-
mately 75 km long hike through the central parts of
Hochstetter Forland in the beginning of July, an aver-
age of one bird per four kilometres was encountered.
This figure is not the result of a proper line-transect, but
it gives an idea of the population density in this area.
On Shannon the species was seen in July around
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Meyersteins Bjerg and the basalt terrain around Kap
Copeland and Kap David Gray. No birds were encoun-
tered on the central lowlands or along the west coast of
the island.

Breeding was proved both on Hochstetter Forland
and on Shannon. On Muschelbjerg a nest with four eggs
was found on 27 June, and on 13 and 15 July, two pairs
with fledged young were seen at Kap David Gray.
Juveniles were seen at Peters Bugt in late July and at
Kulhus on 2 August. From mid-August flocks of up to
25 Snow Buntings, including juveniles, were seen both
on southern Hochstetter and along the coast north of
Haystack.
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Supplementary list of birds

Below are listed species which have earlier been en-
countered within the study area, but were not seen in
1976.

Red-breasted Goose (Branta ruficollis)

Two birds were seen on Sabine @ in late May or June
1922 (Knudsen 1933).

Scaup (Aythya marila)

According to Leppenthin (1932) five birds were seen at
Hochstetter Forland on 22 September 1929. Salomon-
sen (1967) questions the accuracy of this observation.

Steller’s Eider (Polysticta stelleri)

One pair was seen, and the male shot, at Sabine & on 14
June 1922 (Knudsen 1933).

Red-breasted Merganser (Mergus
serrator)
One male was shot near Sabine @ on 17 June 1922

(Schigler 1926), and another male seen at Menstedhus
on 13-14 August 1938 (Pedersen 1942).

Red-necked Phalarope (Phalaropus
lobatus)

One bird was shot on Shannon in 1921 (Salomonsen
1950).

Iceland Gull (Larus glaucoides)

Reported several times from the area, beginning with
Finsch (1874) and ending with Pedersen (1934). The
latter stated that about ten pairs bred on Ullas @ in
Grandjeans Fjord in 1933 and that several young birds
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stayed on southern Hochstetter Forland in September
1932. Of these, two were shot. Salomonsen (1950)
doubts if the species bred on Ullas @.

Sabine’s Gull (Xema sabini)

Single birds have been seen at Bass Rock in 1930 (Lep-
penthin 1932) and in Peters Bugt in 1933 and 1938
(Pedersen 1934, Bird & Bird 1941).

Little Auk (Plotus alle)

Flocks have been encountered during the breeding
season off Lille Pendulum @& (Nathorst 1900) and off
Shannon (Pedersen 1942, Jennov 1945). Pedersen
(1942) saw mostly non-breeding immatures and
suggested that breeding occurred on Meyersteins Bjerg
and Tellplatte on Shannon. Jennov (1945) thought the
peninsula south of Kap Pansch on the same island was a
likely breeding locality. In the first half of July 1976 we
visited almost all those parts of Meyersteins Bjerg and
Tellplatte which may be suitable as breeding places for
Little Auks, but did not see any birds. There was no-
thing to suggest recent breeding, like areas with com-
paratively rich vegetation suggesting the former deposi-
tion of guano. Although we did not visit the Kap Pansch
area, we think it quite likely that the Little Auks seen
early in summer in the ice off these coasts are
non-breeders summering there. In late August adults,
often accompanied by juveniles, are seen (Hjort unpub-
lished). These are the result of post-breeding dispersal
and early southward migration of birds from Svalbard
which winter off Southwest Greenland (cf. Salomonsen
1967).

Short-eared Owl (Asio flammeus)

One bird was shot at Kap Rink in June 1931 (Leppen-
thin 1932, Pedersen 1934).

Blackbird (Turdus merula)

Six birds were observed and two shot, on Bass Rock on
22 November 1922 (Knudsen 1933).
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Discussion and summary

Faunistic

When our observations are compared with earlier re-
ports, especially from the 1930’s, a few striking differ-
ences can be seen. Gavia immer, Anser brachyrhynchus,
and Branta leucopsis have apparently increased, while
Branta bernicla has disappeared completely. The
changes in geese have already been reported several
times from nearby areas, but a population of Gavia im-
mer was not known to exist so far north.

Pedersen (1934) presented figures for population
densities of waders on Hochstetter Forland which are
much higher than we found in the census area. Pedersen
gave no details of his methods and his figures seem to be
only rough estimates and perhaps unreliable. The
breeding populations in our census area are neither
representative of our general study area nor for
Hochstetter Forland itself. Breeding birds are not
evenly distributed, but vary considerably according to
snow cover and habitat. The census area and its sur-
roundings had the highest densities recorded for most
species, especially Clangula hyemalis, Somateria spec-
tabilis, and Phalaropus fulicarius all of which favoured
the many ponds and tarns on southernmost Hochstetter
Forland. On the other hand, Charadrius hiaticula was
scarce in the census area, but more numerous in drier
areas around Peters Bugt, in Kildedalen and in Femda-
len. Calidris canutus was more numerous on the more
elevated, rolling tundras of central Hochstetter Forland
than in the census area.

Arrival and pre-laying period

Due to the extremely extensive and long-lasting snow
cover on southern Hochstetter Forland, the main influx
of waders took place very late in 1976. The pioneers
arrived in late May, but it was after mid-June before
most populations were complete, and late June before
all individuals were apparently settled. Pre-breeding
flocks of geese and waders fed on the snow-free and
well-vegetated irrigated slopes below Muschelbjerg and
west of Nanok, during late May and early June. Until
mid-summer, the slopes east and west of Nanok were
utilized as a common feeding area for the waders.
Arenaria interpres also fed on rubbish at Nanok during
this period. Otherwise, the waders concentrated on the
snow-free spots, e.g. along the large rivers (cf. Fig. 9),
until more land became uncovered in late June. The
later influx of waders may have taken place from more
favourable pre-breeding haunts (cf. Rosenberg et al.
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1970, Meltofte 1975, 1976a, 1979). Some wader indi-
viduals/pairs, especially Charadrius hiaticula and
Calidris canutus visited the census area during the
pre-breeding period but did not breed there.

During the snowfall in the first days of June flocks of
waders concentrated on snow-free spots, like observed
near Peters Bugt. Both at Nanok and east of Kuhn &
mixed flocks of waders, i.e. Charadrius hiaticula,
Avrenaria interpres, and Calidris canutus, were seen fly-
ing south in heavy snowfall on 2 June. When the
weather cleared during the next morning, flocks mi-
grated north again. Reversed spring migration has not
been reported earlier from Northeast Greenland.

Waterfowl arrived on usual dates. Large concentra-
tions of eiders (Somateria mollissima et spectabilis) had
gathered in the open water off the ice edge at Sabine @
and Wollaston Forland in the last days of May. A few
Gavia stellata, Clangula hyemalis, and Phalaropus
fulicarius were also seen there. Phalaropus fulicarius
has not previously been noted arriving on the outer
coast of East Greenland prior to occupation of the
breeding grounds, as they are known to do elsewhere
(Hé6hn 1965). Occupation of the breeding grounds took
place during mid- and late June for these species. After
the main influx in mid-June, the birds stayed in the few
ice-free ponds, until they dispersed following the ap-
pearance of more open ponds during late June. The
very early ice-free pond in the westernmost part of the
census area (Fig. 9), where no waterfowl bred, was an
important feeding and roosting site for several Gavia
stellata, Somateria spectabilis, Clangula hyemalis and
Phalaropus fulicarius until late June.

Breeding schedule

Onset of breeding in the census area took place later for
most species than is the case in more favourable, i.e.
earlier snow-free areas in Northeast Greenland. How-
ever, with only one year of observation, it is not possible
to state whether this year differed from average. 1976
was a year of much snow and the land may have been
uncovered later than usual, but normally southern
Hochstetter Forland is almost completely covered dur-
ing winter and spring. Conditions at Danmarks Havn in
1976 were apparently more favourable than normal and
Somateria spectabilis bred earlier there than hitherto
found (Meltofte 1977a). The few broods of Somateria
spectabilis and Clangula hyemalis which hatched in the
census area, did so in the later part of the breeding
season, as it is known from other areas, but not extraor-
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dinarily late. Gavia stellata, Anser brachyrhynchus, and
Branta leucopsis bred at normal time, while the waders
initiated breeding from a few days to more than one
week later than found in more favourable areas (cf.
Hjort 1976, Meltofte 1976a, 1979, Green et al. 1977,
de Korte et al. in print). However the wader breeding
season was very long, and many pairs laid as late as the
latest stated earlier from high arctic Greenland. For
some wader species the high number of late clutches
were or were probably repeats following heavy preda-
tion by Arctic Foxes (see below under predation). The
same applies to Stercorarius longicaudus, which
otherwise initiated breeding normally.

The estimated ranges of clutch initiation of the wad-
ers in the census area were: Charadrius hiaticula late
June — 8 July, Arenaria interpres 13 June — 2 July,
Calidris alpina 20-30 June, Calidris alba 15 June — 5
July, and Phalaropus fulicarius 22-28 June.

Breeding success

Breeding success was generally low. Success of nests
found in the census area was: Gavia stellata 0% (n = 3),
Anser brachyrhynchus 42% (n = 24), Charadrius
hiaticula 33% (n = 3), Arenaria interpres 68-73% (n =
22), Calidris alpina 60-~71% (n = 7), Calidris alba 17%
(n = 6), and Stercorarius longicaudus 23% (n = 13).
Single clutches of Clangula hyemalis, Somateria spec-
tabilis, Phalaropus fulicarius, and Sterna paradisaea
failed. Except for Anser brachyrhynchus, only few pairs
of waterfowl bred successfully. Thus, only one
Somateria spectabilis brood was produced by 15-17
pairs, and only one brood by 9-11 pairs of Clangula
hyemalis. Most of the wader nests found contained late
clutches, which had a higher survival rate than earlier
ones. Thus, hatching success of early clutches was lower
than indicated by the above averagg figures, and many
pairs apparently did not relay after an initial failure. The
survival of young is unknown, but e.g. the many groups
of four juvenile Calidris alba, may indicate low mor-
tality.

Most nest failures were due to fox predation, but
Stercorarius longicaudus may have predated some
wader nests and young. Larus hyperboreus and Corvus
corax were not frequent in the census area during the
incubation period. Fox predation was apparently most
important during the early part of the breeding season,
when the snow cover was extensive and the potential
nesting ground thus very limited (see the chapter Fox
predation and Byrkjedal 1980).

Non-breeders and immatures

With few exceptions, this study did not supply much
new information on proportions of non-breeders in arc-
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tic bird populations. Such studies are still highly needed.
Especially among the geese and also in some other
waterfowl species, substantial proportions of the popu-
lations found on the breeding grounds are known to be
immature non-breeders. In the present study area, this
applies to Anser brachyrhynchus, Branta leucopsis and
probably also to Gavia stellata. But of the other water-
fowl species (excluding Somateria mollissima), only few
non-breeders have been reported from the breeding
grounds in normal years (i.e. except for years with ex-
tensive non-breeding). In the present census area only
40-50% of the population of Somateria spectabilis and
67% of the population of Clangula hyemalis were esti-
mated to have attempted breeding. The rest may have
been younger non-breeders, or breeders that gave up
because of unfavourable conditions; e.g. psychological
stress introduced by the many foxes (cf. Meltofte 1978).

Practically all of the Lagopus mutus and Plec-
trophenax nivalis which displayed in the census area
during June apparently left without attempting or suc-
ceeding to breed. Most of the Falco rusticolus and all
Nyctea scandiaca observed in the entire study area, were
apparently non-breeders. In spite of the lemming peak,
no breeding of these two species was ascertained.

Parallel with the abundance of lemmings, a notable
influx of immature Stercorarius longicaudus was wit-
nessed from late June until mid-July.

Post-breeding flocks and departure of
the waders

The first groups of post-breeding waders occurred in the
census area in early July, but until the middle of the
month, only small flocks were seen here. Numbers
peaked 18-25 July, and the last flocks were seen during
the first days of August. Maximum daily totals recorded
in the census area were: Charadrius hiaticula small
numbers, Arenaria interpres at least 100, Calidris
canutus 50, Calidris alpina 40, Calidris alba 100-150,
and Phalaropus fulicarius 5. The flocks fed in the boggy
areas, especially by the numerous ponds in the late
snow-free easternmost part of the census area, where
only a few pairs of waders bred, but where large num-
bers of moulting Anser brachyrhynchus stayed.

On Shannon, large flocks of Calidris canutus and
Calidris alba were encountered during July. Thus, on
the 9th, a flock of 104 Calidris canutus fed in a bog on
northern Shannon and flocks of up to 40 were regularly
seen flying south. On 11 July, three large flocks of
Calidris alba totalling about 300 individuals were
observed on the dry tundras of central Shannon, where
they showed.a high degree of migratory restlessness.

Most adult waders had left by early August, and
throughout that month flocks of juveniles migrated
south along the east coast of Hochstetter Forland.
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Fox predation

It has often been stated that mammalian predation of
eggs of ground nesting birds are especially pronounced
the year after a rodent peak. Pehrsson (1977) found
that larger numbers of Clangula hyemalis young
hatched during rodent peak years than during minimum
years, and interprets this as an effect of predator shift.
Our experience of Arctic Fox (Alopex lagopus) on
Hochstetter Forland in 1976, does not support this gen-
eral interpretation.

Lemmings were superabundant in the census area
especially during early summer, but nevertheless we
found an extremely heavy predation on nests. This was
the case with Gavia stellata, Anser brachyrhynchus,
waders and Stercorarius longicaudus, and was probably
also involved in the extremely low reproduction of
Clangula hyemalis, Somateria spectabilis and Lagopus
mutus.

It is well known that numbers of rodent-dependent
predators fluctuate strongly in relation to rodent abun-
dance. The Arctic Fox, by far the most important
mammalian predator in Northeast Greenland, under-
goes multiple population fluctuations (cf. Macpherson
1969). The spring population is highest in the year fol-
lowing a rodent peak, and then rapidly decreases. Thus,
the observed differences in breeding success of ground
nesting birds may simply reflect the abundance of
mammalian predators; even though search-image
phenomena may play a role too.

The breeding strategy of Stercorarius longicaudus
utilizes the few rodent peak years, but our observations
indicate that their breeding success is also dependent on
a small or at least moderate fox population. We experi-
enced the extraordinary situation of two successive
lemming peak years, and the breeding success of the
skuas was extremely low.

In 1975, only a few bird nests were predated at Dan-
marks Havn (Meltofte 1977a, 1979). Lemmings were
also abundant this year, and foxes not uncommon, but
the predation pressure was low although nearly all nests
and eggs were touched by the observer at Danmarks
Havn, while we rarely approached closer than some
metres from nests on Hochstetter Forland in 1976. Still,
there was one big difference between the conditions at
the two places. At Danmarks Havn less than 40-10% of
the ground was snow covered during the main egg lay-
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ing and incubation periods in 1975, while the corre-
sponding figure from the census area on Hochstetter in
1976 was 90-60% during egg laying and the early part
of the incubation period. During that time, the foxes
just walked from one small snow-free spot to the next in
search of nests.

We think it likely that fox predation is well correlated
with the total effort of foxes per snow-free unit area,
and that the type of prey largely depends on accessi-
bility (see also Byrkjedal 1980).

In a speculative paper Larson (1960), ventured to
explain the distribution in Greenland of especially wad-
ers as due to differences in food preferences by foxes in
the high and low arctic parts of the country. Charadrius
hiaticula, Arenaria interpres, Calidris canutus, Calidris
alpina arctica, Calidris alba, and Phalaropus fulicarius
are absent or scarce in most of the low arctic part of
Greenland, while they are common in the high arctic
part. In Calidris maritima and Phalaropus lobatus the
opposite is the case. Lemmings are only found within
the high arctic part, and Larson argued that the white
“lemming foxes” of that region are so specialized in
preying on this rodent that the waders are relatively safe
from this predator, while the blue ‘“‘coast foxes” of low
arctic Greenland are specialists in preying on birds and
eggs. The two low arctic wader species should be better
adapted to avoid fox predation. We think this is un-
likely!

The climate of low arctic Greenland, besides being
milder, is characterized by more unstable weather con-
ditions with much more precipitation and a much more
luxuriant vegetation than in high arctic Greenland. An-
nual precipitation is more than six times as large in
southwest Greenland as in the north. The high arctic
waders are well adapted to the high arctic environment
in which they live, with its extremely low and often
sparse vegetation, and also dependent on the presence
of wind-swept snow-free feeding areas upon arrival.
Such conditions exist only sporadically in low arctic
Greenland, and to us it seems reasonable that the dis-
tribution of high arctic birds is due more to the condi-
tions in the high arctic, to which they are adapted, than
to differing food preferences between two ecological
types of the same predator species — the Arctic Fox!
Immigration routes may also be involved, e.g. in the
geese (Narrevang 1963).
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Epilogue

For many years the low, well vegetated and boggy tun-
dras of Hochstetter Forland had been a ‘Shangri La’ in
the imagination of ornithologists working in Northeast
Greenland. But the extensive and late thawing snow
cover had not been taken into consideration. We found
moderate populations and a late and poor breeding
season for many species. A total of 82 nests was found

by us. But there were others searching for nests that
year too, and only about 35 of our nests hatched suc-
cessfully. The others played a more basic role in the
local eco-system. And when we left in late August, only
the harsh laughter of the many foxes was heard over the
waste tundras — they had a good season!

g . g el 1
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Fig. 24. In search of nests on the tundra, readily mobbed by Long-tailed Skuas.
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Near Nanok on 25 June 1976.
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Appendix

This list presents scattered observations from outside
the present study area.

Fulmar (Fulmarus glacialis). “‘Some hundreds” were
seen at Mallemukfjeldet (about 80°N. lat.) on 8-9 May
1975 (Sirius pers. comm.).

Swan Sp. (Cygnus Sp.). A swan appeared at
Daneborg in mid-June 1969 (Sirius pers. comm.).

Snow Goose (Anser caerulescens). One was seen to-
gether with three Barnacle Geese at Zackenberg near
Daneborg on 7 June 1970. The day after two individu-
als were seen at Daneborg (Sirius pers. comm.). Four
were seen at Mesters Vig on 10 June 1974 (Henning
Thing in litt.).

Redshank (Tringa totanus). We saw one at Mesters
Vig on 19 May 1976.

Ivory Gull (Pagophila eburnea). ‘A few” were seen
at Zackenberg on 7 June 1970 (Sirius pers. comm.). At
Station Nord “many” (about 50) were seen in August
1974 (Sirius pers. comm.). In 1976 the first birds ap-
peared on 10 May and on 13 June there were 27 (crew
of Station Nord pers. comm.). East of Station Nord (at
S. Henius Land and Nakkehoved) a Sirius sledge party
saw 13 and 10 on 8 and 9 May 1976, respectively.

Great Black-backed Gull (Larus marinus). One adult
stayed together with Glaucous Gulls at the rubbish
dump of Mesters Vig on 25 May 1976, and an about
two-year-old bird was present at Daneborg on 17 Au-
gust 1976 (own observations).

Meddelelser om Grenland, Bioscience 3 - 1981

Sabine’s Gull (Xema sabini). When we visited Sand-
oen at Daneborg on 17 August 1976, three pairs were
encountered. One pair had one egg, one pair had at
least one less than one-week-old pulli, and the third pair
showed site tenancy close by. On Gauss Halve K. Bir-
kenmajer and K. Maehl found one pair breeding on 14
August 1976 near the mouth of Margrethedal (about
73°N. lat.). The nest was situated among pebbles about
30 m from the coast and one metre above sea level on
the about 50 m broad coastland. It held two eggs (one
broken) and one about 2-3 day old pulli (Maehl in litt.).

Arctic Tern (Sterna paradisaea). On Sandeen, about
one thousand terns resided on 28 July 1973. About
two-thirds of the nests held two eggs, the rest only one.
A few young had hatched (Jorgen See Westergaard in
litt.). When we visited Sandeen on 17 August 1976, an
estimated total of at least 400 pairs resided on the is-
land. We found at least 100 pairs with up to
one-week-old pulli. The only clutch found held one
pipped egg.

Snowy Owl (Nyctea scandiaca). In 1974 one pair had
about five pulli at Stordal, Hudson Land (about
73.45°N. lat.) (Greenland Geological Survey, pers.
comm.).

Arctic Redpoll (Carduelis flammea hornemanni).
One pair attended four juveniles on Ella @ on 1 August
1973 (Jorgen See Westergaard in litt.).
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1979.
1. C. K. Brooks:
»Geomorphological observations at Kangerdlugssuaq, East Green-
land«. 21 pp.

The Kangerdlugssuaq area is mainly comprised of two contrasting rock groups: on
the one hand the easily-eroded lavas and sediments of late Mesozoic to early Tertiary
age and on the other the highly resistant Precambrian gneisses. Intermediate between
these two types in terms of behaviour with respect to erosion are the Tertiary plutonic
complexes and the basaltic areas along the coast which have been intruded by intense
dyke swarms.

In the late Mesozoic the area was a peneplain, and low relief apparently persisted
throughout the volcanic episode as there is good evidence that the lava plateau
subsided during its formation. During this period ocean-floor spreading gave rise to
the embryonic Danmark Strzde. Shortly after the volcanic episode the Kanger-
dlugssuaq area became the centre of a massive domal upwarping which has been a
dominant feature of the land-forms up to the present day. The original surface of the
dome has been reconstructed on the basis of topographic and geological evidence to
show that it was elliptical in form with a major axis of at least 300 km in length and a
height above present sea-level of about 6.5 km. However, subsequent isostatic effects
are not considered in deriving these figures. The updoming is estimated to have
occurred about 50 m.y. ago.

Several kilometres thickness of sediments and lavas were eroded off this dome at
an early stage exposing the gneissic core, which still stands in alpine peaks up to about
2.7 km altitude in the central part, and dumping ca. 50000 km? of sediment on the
continental shelf. The erosion was effected by a radial, consequent drainage system,
relicts of which can still be found. Kangerdlugssuaq itself may owe its origin to a
tectonic line of weakness formed in response to doming, but there are also good
arguments for its being purely erosional. The erosion of the dome was probably
fluviatile but all trace of this stage has been obliterated the subsequent glaciation.

In the period between the Eocene and the early Miocene, possibly around 35 m.y.
ago, the entire area underwent epeirogenic uplift raising the undeformed parts of the
original lava plateau to around 2.5 km above sea-level. At present this plateau is
undergoing dissection from the seaward side, but considerable areas are still preser-
ved under thin, horizontal ice-caps.

A brief description of the various types of glaciers, an impermanent, ice-dammed
lake and the areas of ice-free land is given. In the Pleistocene, the Kangerdlugssuaq
glacier was considerably thicker than at the present time and extended far out over
the shelf, excavating a deep channel here. Finally some observations on the coastlines
are presented.

1979.
2. Sven Karup-Meller and Hans Pauly:
»Galena and associated ore minerals from the cryolite at Ivigtut, South
Greenland«. 25 pp.

Silver- and bismuth-rich galena concentrates have been produced for more than 70
years as a byproduct in the dressing of the crude cryolite from Ivigtut, South Green-
land.

Concentrates from the years 1937 to 1962 contained from 0.44 % Ag and 0.74 %
Bi to 0.94% Ag and 1.93% Bi. Conspicuous increases in the content of these
elements appeared twice within this time interval, namely in 1955 and in 1960. Thus
it seems that crude cryolite from specific areas within the mine carried galcna high in
silver and bismuth. This promoted a detailed study of the common Ivigtut galena and
associated sulphides.

An outline of the geological setting of the deposit is given. The deposit is divided
into two main bodies — the cryolite body and the quartz body. Both are subdivided
into units characterized by their content of siderite and fluorite. Galena samples from
these units and from rock types surrounding the deposit have been studied.

Galena from units characterized by siderite follows the compositional pattern
found in the galena concentrates, whereas the sparse galena mineralizatiions from
units characterized by fluorite contain much smaller amounts of silver and bismuth,
less than 0.2 %. However, within the fluorite-bearing units, two peculiar parageneses
reveal high contents of silver and bismuth expressed by the presence of particular
minerals such as marildite-aikinite and gustavite cosalite respectively.

Further trace element studies on selected galena samples emphasize Sn and Te as
chemically characteristic of the galena and of the sulphide-carbonate phase of the
deposit.

The temperature of formation of the main part of the deposit is placed at
550—400°C, and between 300 and 200°C certain parts of the fluorite cryolite and the
fluorite zone.
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1980
3. John C. Rucklidge, Charles Kent Brooks and Troels F. D. Nielsen:
»Petrology of the coastal dykes at Tugtilik, southern East Greenland«.

17 pp.

Dolerite and lamprophyre dikes from Tugtilik in the southern part of the onshore
exposure of the East Greenland coastal dike swarm are described. The dolerites,
which are earlier, are similar to other tholeiites from the dike swarm and the plateau
basalts and also to many Icelandic tholeiites. Transitional varieties have been identi-
fied from the Angmagssalik district. The lamprophyres have a nephelinitic composi-
tion and are rich in phenocrysts and xenocrysts. In one case, abundant low pressure
inclusions occur. Rocks identical to these lamprophyres have not previously been
described from Greenland but are well known, for instance, in the African Rift.
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1979.
1. Erik L. B. Smidt:
»Annual cycles of primary production and of zooplankton at South-
west Grenland«. 53 pp.

Annual hydrographic observations, measurements of primary production, and samp-
lings of zooplankton were undertaken in Southwest Greenland waters in the 1950s
and —60s. In the coastal area and at the entrance to Godthédbsfjord winter cooling
normally extends to the bottom, resulting in a vertical mixing of the water and an
effective replenishment of nutrients at the surface. The subsequent production rate is,
therefore, high with an average annual gross production calculated to about 160 gCm~2
In the inner fjord regions the stratification is normally much more stable with
persisting warm bottom water, and the production is, therefore, lower here than in
the coastal area. The seasonal variation in the relations between daylight, primary
production, phosphate, and quantity of zooplankton is, presumably, representative of
the coastal waters at SW Greenland. A maximum in primary production in spring is
normally followed by another maximum in late summer. The number of animals in
the microplankton samples from the upper 30 m (the productive layer) is at its
maximum simultaneously with the second maximum of the primary production, while
the maximum of the macroplankton biomass (taken by stramin net) extends until late
autumn in the coastal and outer fjord regions.

A maximum of the macroplankton biomass during winter in the deep water layers
in the inner Godthabsfjord, caused by inflow of warm bottom water, stable stratifi-
cation and cooled outflowing surface water acting as a barrier to the ascent of the
animals, is assumed to be normal to the open, non-threshold, W Greenland fjords.

Seasonal vertical migration of the zooplankton is indicated by Hensen net hauls
from different depths. There is a concentration of zooplankton in the upper water
layers in April-September and a deeper concentration from autumn to spring.

Annual cycles of various animal groups are described for holoplankton and mero-
plankton, separately. Holoplankters are normally dominant, copepods being the
most numerous group. Meroplankters, especially bottom invertebrate larvae, are
relatively numerous in the microplankton in spring and summer with Balanus nauplii
dominant in spring and lamellibranch larvae in the following months. In a special
section on fish eggs and larvae it is shown /.a. that cod eggs and larvae are normally
concentrated in the upper 50 m, where they are much exposed to temperature varia-
tions, while eggs and larvae of American plaice occur also in deeper water. This may
partly explain why the cod stock is more vulnerable to low temperatures.

It is shown that the epipelagic plankton fauna in the survey area in terms of growth
and mode of development is more similar to the arctic than to the boreal fauna. It
could therefore be termed subarctic, which also corresponds to the environmental
conditions in the area.
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1980

2. Jean Just:
»Amphipoda (Crustacea) of the Thule area, Northwest Greenland:
Faunistics and Taxonomy«. 61 pp.

The material reported on was collected in the Thule area, NW Greenland, in 1968
and includes 105 species. Four of these, Aceroides goesi, Bathymedon antennarius,
Monoculodes vibei and Parametopa crassicornis, are new to science. An additional 6
species are new to Greenland, while 9 species have previously been found in E
Greenland but not in W Greenland. Four genera, Lembos, Arrhinopsis, Arctopleustes
and Parametopa, are recorded from Greenland for the first time.

Specimens belonging to 15 additional taxa are for various reasons not referred to
species. Major taxonomic problems, warranting broadly based revisions, are outlined
in the genera Byblis, Gitanopsis, Ischyrocerus, Tmetonyx, Monoculodes and Stenula.
Three different forms of Paroediceros lynceus are discussed.

All known amphipod species from the Thule area are included in an annotated list.
Forty-nine taxa are discussed and figured.

Meddelelser om Grenland, Man & Society

1980
1. Isi Foighel:

»Home Rule in Greenland«. 18 pp.

By Danish Act of 29 November, 1978, Home Rule was established in Greenland
within the Unity of the Danish Realm. The Act was prepared by a Danish-Greenlan-
dic Commission.

The Act on Home Rule is discussed with special reference to the historical and
political background.

By the establishing of Home Rule, powers which hitherto had been vested in the
Danish Government and Parliament were transferred to the Greenlandic authorities.
The scope of these powers and their legal characteristics are outlined.

Home Rule makes no changes in the international competence or in the relation-
ship between Greenland and the international or interregional organizations.
Greenland's membership of the EEC creates some special problems.

The question of ownership of the natural resources was of great importance in the
debate in the Home Rule Commission. The Act contains a solution which secks to
give the Danish Government as well as the Greenlanders equal rights in the deci-
sion-making procedure, in the administration, and in the sharing of the revenue.

Furthermore, the financing of the Home Rule system, the language problem, the
organizing of fishing and trade are being dealt with.
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