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Historical and present distribution, abundance and
exploitation of Atlantic walruses (Odobenus rosmarus
rosmarus L.) in eastern Greenland

ERIK W. BORN, RUNE DIETZ, MADS PETER HEIDE-JORGENSEN and LARS @IVIND KNUTSEN

Born E.W., Dietz R., Heide-Jgrgensen M.P. & Knutsen, L.@. 1997. Historical and
present distribution, abundance and exploitation of Atlantic walruses (Odobenus ros-
marus rosmarus L.) in eastern Greenland — Meddr Grgnland, Biosci. 46: 73 pp. Copen-
hagen 1997-12-01.

The status of the Atlantic walrus (Odobenus rosmarus rosmarus L.) in eastern Green-
land is reviewed on the basis of several historical and recent sources of information on
distribution, numbers and catch. Walruses occur in small groups along the east coast of
Greenland from approximately 63° N to approximately 81° N. Their largest abundance
is, however, north of approximately 73° 30’ N. The sexes are generally segregated dur-
ing summer: During August and September, about 50 males are found at each of two
terrestrial haulouts Sandgen (74° 15’ N) and Lille Snenazs (76° 52' N). Movement of
walruses that could be identified from natural marks indicates that there is a connection
between the two groups. During summer, the majority of mature females and subadults
of both sexes are distributed further north, between about 80° N and about 81° N. Wal-
ruses winter in the Northeast Water Polynya, in leads and cracks in the offshore pack ice
in the Fram Strait and Greenland Sea between about 78° N and about 81° N, further
south in smaller recurring polynyas, and in the shear zone between fast ice and the pack
ice along the east coast of Greenland. Although a connection between walruses in
eastern Greenland and Svalbard has been demonstrated, the extent to which the eastern
Greenland population is geographically isolated from groups further east has not been
determined. A total kill of about 1680 walruses (including walruses killed-but-lost) by
European sealers and hunters between 1889 and 1955 severely reduced the walrus
population in eastern Greenland. Back-calculations based on estimates of the present
population size of between 500 and 1000 walruses indicate that this population num-
bered between 700 and 1900 individuals in 1889, and most likely about 900 individuals.
It is estimated that Greenlanders removed 20 to 30 walruses (primarily males) annually
during the 1980s and 1990s (23% killed-but lost animals included). This appears to be a
sustainable catch.

Key words:
Atlantic walrus, Odobenus rosmarus, distribution, migrations, catch, East Greenland.

Erik W. Born and Mads P. Heide-Joprgensen, Greenland Institute of Natural Resources,
c/o National Environmental Research Institute, Department of Arctic Environment. Ta-
gensvej 135, DK-2200 Copenhagen N, Denmark. Rune Dietz, National Environmental
Research Institute, Department of Arctic Environment. Tagensvej 135, DK-2200 Copen-
hagen N, Denmark. Lars @. Knutsen, Léa, 71494 Kopparberg, Sweden.

Walruses are still hunted by the Inuit (e.g. Born 1983,

Introduction

Inuit living in small groups along the east coast of Green-
land traditionally hunted Atlantic walruses (Odobenus
rosmarus rosmarus L.) for subsistence (e.g. Thostrup
1911, Mathiassen 1933, Sandell & Sandell 1991), how-
ever this catch was presumably small. In 1889, a Norwe-
gian sealer penetrated the heavy pack ice in the Green-
land Sea and made a large catch of walruses in north-
eastern Greenland (Knudsen 1889). This marked the start
of an era of walrus hunting in this area primarily by Nor-
wegian sealers, followed later by Norwegian and Danish
hunters and trappers operating in Northeast Greenland
until 1960 (e.g. Jennov 1945a, Mikkelsen 1994). These
hunting activities severely depleted the walrus population
in eastern Greenland (e.g. Jennov 1945a).
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Sandell & Sandell 1991, Glahder 1995) who now live
permanently only in the Tasiilaq (Ammassalik) and Ittog-
gortoormiit (Scoresbysund) areas (Fig. 1).

Information about walruses in eastern Greenland is
generally sparse. Huge masses of pack ice drifting
southward along the east coast of Greenland make ac-
cess to the coast difficult. Much of the available in-
formation about wildlife in these areas comes from
English, Scottish and Norwegian whalers and sealers,
early European explorers, (for a review of early explo-
ration of eastern Greenland cf. e.g. Amdrup 1913, Koch
1945, Higgins 1989), Danish and Norwegian trappers
(cf. Mikkelsen 1994), Danish military and weather
station personnel (e.g. Fischer 1982, 1983), and some
recent expeditions which have operated in eastern
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Greenland primarily during summer (e.g. Andersen
1984).

Some observations of walruses in eastern Greenland

were summarized by Winge (1902) and Dietz et al. (1985).
Maagaard (1990) presented some published observations
of walruses in the Dove Bugt area (approx. 76°-77° N) in
1985-1989. Research from 1989-1991 was primarily aim-
ed at providing information about walrus migrations in
northeastern Greenland and adjacent areas (Born & Knut-
sen 1992, Born & Gjertz 1993). Recent expeditions with
ice breaking vessels in the Greenland Sea and Fram Strait
areas have provided new information about the occurrence
of walruses in eastern Greenland from areas and during
seasons where information was limited.

Despite its protection north of Scoresby Sund (Kanger-

tittivaq; Kangersuttuaq, Sandell & Sandell 1991:7) since
1950 (Anon. 1950, 1956), there are indications that the
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population of walruses in eastern Greenland is still small.
An up-to-date evaluation of its present status is essential.

The following is a review of the status of the Atlantic
walrus in eastern Greenland on the basis of several his-
torical and recent sources of information on distribution,
numbers and catch.

Materials and methods

Review of information from literature
and other sources

During a literature survey conducted in 1985, titles of
publications dealing with walruses and other marine
mammals in eastern Greenland and in the Greenland Sea
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area were compiled from the libraries at Scott Polar Re-
search Institute (Cambridge), the Museum of Tromsg and
the Library of Tromsg, Norwegian Polar Institute (Oslo),
Arctic Institute (Copenhagen) and Greenland Fisheries
Research Institute (Copenhagen). Published sources con-
taining information on marine mammals were selected
according to the title or based on knowledge of the merits
of the authors. These publications were obtained from the
libraries of the University of Copenhagen, the Royal
Danish Veterinary Agricultural University, the Royal
Danish Library and the Danish National Archives (Rigs-
arkivet). Information was also extracted from unpub-
lished Ittoqqortoormiit (the settlement of Scoresbysund)
journals for the period 1925-1940, held at the Danish Na-
tional Archives (Dietz et al. 1985).

In 1994 and 1995, unpublished Danish and Norwegian
hunters’ journals and other unpublished material held in
the archives of the Arctic Institute (Copenhagen) and
Norwegian Polar Institute (Oslo) were searched for infor-
mation about walruses. Journals and other materials in-
cluded in this survey are listed in Appendix 1.

Recent information was obtained from interviews with
residents of the fjord of Kangerlussuaq (Tasiilaq munici-
pality) in 1991 (Glahder 1992, 1995) and in the Ittogqor-
toormiit municipality in 1983 and 1990 (Born 1983,
Mosbech 1990). Information about catches in recent
years was obtained from the Department of Fishery,
Hunting and Agriculture (Greenland Home Rule, Nuuk)
and Jonas Brgnlund (Ittogqortoormiit/Scoresbysund).

The administrative areas Tasiilaq (Ammassalik) and It-
togqortoormiit (Scoresbysund) are referred to in the text.
The municipality of Tasiilaq encompasses the area be-
tween the southern tip of Greenland and the entrance to
Kangerlussuaq at 68° N. The southern and northern bor-
ders of the municipality of Ittogqortoormiit are at the en-
trance to Kangerlussuaq and at Kap Biot in Fleming
Fjord, respectively (Anon. 1985); Fig. 1.

Observations made by various expeditions visiting east-
ern Greenland during the period 1985-1994 have also been
included in this study. An effort was also made to contact
residents of the Tasiilaq and Ittogqortoormiit municipal-
ities, members of various expeditions, and military per-
sonnel operating in eastern Greenland to collect additional
unpublished information on observations of walruses.

Recent ship-based and aerial surveys

Observations of marine wildlife were made from the
Danish naval vessel Thetis which operated in the Green-
land Sea between 70° N and 80° N and from 10° W to 25°
W during August-September 1991 (Sgder 1991), and
between 64° 24’ N and 78° 28’ N and 09° 09’ W and 24°
12° W in August-September 1994 (Petersen 1994); (Fig.
2). In 1991 walruses were also observed opportunistical-
ly from a helicopter operating from this vessel (/bid.).

In connection with land-based studies of walruses at
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Fig. 2: Areas covered during ship-and helicopter based surveys
for walruses and other marine mammals 1989, 1991, 1993 and
1994,

aerial reconnaissance in Dove Bugt, 18 August 1989.
naval vessel Thetis, 8 August-30 September 1991.
research vessel Polarstern, 27 May-18 June 1993.
Thetis, 17 August-8 September 1994.

Polarstern, 22 August-25 September 1994.

For cruise track in 1989 ¢f. Born & Knutsen (1990a,b). Detailed
cruise tracks of Thetis are shown in Sgder (1991) and Petersen
(1994); those of Polarstern are given in Anon. (1994a) and
Hubberten (1995).

the Lille Snenas haulout in Dove Bugt in August 1989
(Born & Knutsen 1992), an aerial reconnaissance survey
along the coast in the Dove Bugt area was conducted
between 4 p.m. and 7 p.m. on 18 August in order to deter-
mine the distribution and number of walruses (Born &
Knutsen 1990a; Fig. 2). The survey was carried out using
a Hughes 500 helicopter where the target altitude and air-
speed were 600 feet (ca. 185 m) and 100 knots (ca. 185
km/h), respectively. Two observers were positioned in the
right co-pilot’s seat and in the left rear seat.

During the ARK IX/2 cruise of RV Polarstern a total
of 40.5 hours of aerial reconnaissance surveys (B105
helicopter) along the coast and over the pack ice between
78° 52’ N (Norske @er) and 81° 25’ N and about 9° W
and 21° 20° W were conducted between 27 May and 18
June 1993 (Fig. 2). During these surveys, which were
flown at an altitude of 600 feet (ca. 185 m) and a target
air speed of 90 knots (ca. 167 km/h), all observations of
marine mammals including walruses were recorded by
the front left and the rear right observer. During the same
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period, additional extensive aerial surveys serving other
research purposes were carried out in the same area. Dur-
ing these flights the pilots and researchers looked for var-
ious forms of wildlife including walruses (Born & Tho-
massen 1994). During Polarstern’s ARK X/2 cruise in
1994 a total of 44.5 hours were used for aerial surveys
between 22 August and 25 September. The coastal areas
between approximately 76° 20" N (southern Dove Bugt)
and approximately 70° 00’ N (Gésefjord), and between
17° 15 W and 29° 00’ W were surveyed (Fig. 2). During
these surveys, which involved the same type of aircraft,
air speed varied between 90 and 100 knots (ca. 167 km/h
to ca. 185 km/h); and target altitude varied between 200
and 300 feet (ca. 60 and ca. 90 m) (Born et al. 1995a). In
1993 and 1994, observations of marine mammals were
made regularly from Polarstern’s crow’s nest (25 m
a.s.l.). Observations of walruses made during these ship
and helicopter based surveys are also included here.

To some extent, the areas covered during the surveys
from Polarstern in 1994 geographically supplemented
those covered by Thetis.

In 1950 walruses were protected inside their core distribu-
tion area north of Kangertittivaq (Anon. 1950, Anon.
1956). In 1974 they received further protection when the
National Park in North and Northeast Greenland was estab-
lished (Vibe 1973, Anon. 1976, 1987). The distribution
and abundance of walruses may theoretically have chan-
ged as a result of this protection. Therefore, information
about occurrence of walruses in eastern Greenland is re-
viewed for the period prior to and after 1950, respectively.

If not stated specifically, observation numbers given in
the text (Obs. no. NN) refer to Appendix 2.

Identification by use of natural marks

In the periods 29 July to 25 August 1989, and 30 July to 23
August 1990, observations were made at the terrestrial
walrus haulout at Lille Snenzs (ca. 76° 52’ N, 197 38’ W)
on the north coast of Dove Bugt (Fig. 1). While the main
purpose of this work was to instrument walruses with sat-
ellite-linked radio transmitters (Born & Knutsen 1992), a
secondary aim was to determine whether natural marks
could be used for individual identification, and thereby
provide information on movements and haul-out patterns.

During the field work, sketches were drawn of individ-
uals that could be identified from their natural marks.
High quality photos of as many walruses as possible were
taken systematically at close range with 300 mm telepho-
to lens for matching with walruses photographed in other
years or/and in other areas by other personnel. Walruses
were systematically photographed on Lille Snenzs in
August 1989 and 1990 with the purpose of obtaining
photos for identification (L.&. Knutsen & E.W. Born).
Similarly, walruses hauled out on Sandgen (ca. 74° 15’ N,
20° 09° W) in Young Sund were photographed in August
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1991 (R. Sgder) and in August 1994 (E.W. Born). The
present study of natural marks also includes photos taken
opportunistically by other researchers, tourists and sta-
tion personnel in the period 1982 to 1995.

Photos were allocated to three categories for analysis:
1) high quality “master reference photos” taken from a
frontal view, 2) high quality “supplementary ID-photos”
taken from other angles, and 3) “match photos” for which
the only criterion was that a “match” with a photo from
category | or 2 was possible.

A combination of natural marks was used for identifi-
cation and matching with other photos. Characteristics
used for identification were: 1) individual shape and rela-
tive size and position of the tusks, 2) patterns of wear on
the tusks and breakage of the tips, 3) size, position and
pattern of longitudinal dark cracks and lines in the ivory,
4) patterns of skin tubercles in the neck and thorax re-
gion, 5) patterns of lightly pigmented scars, and 6) wrink-
les on the forehead and neck.

The presence at the beach of Lille Snenas of walruses
which could be individually identified (i.e. marked ani-
mals) and the daily total number of walruses (i.e. the sam-
ple) on the beach were used to calculate an estimate of the
total number of animals using the beach each day (Peter-
sen-Lincoln index; e.g. Caughley 1977) in August 1989
and 1990. In this way, daily “population” estimates were
calculated throughout the study period. The 95% CI of the
slope of the regression of these estimates on time was
used for indicating the uncertainty associated with the es-
timates of maximum numbers in August 1989 and 1990.

Age estimation

Ages of 18 walruses sampled from the Inuit subsistence
catch in the Kangertittivaq area between 1988 and 1993
were estimated by counting incremental layers in the ce-
mentum of 200 pum thick longitudinal sections prepared
from lower molariform teeth, as described by Mansfield
(1958).

Approximate ages of walruses on the island of Sandgen
and at Lille Snenzs were obtained by comparing the esti-
mates of external tusk lengths of hauled out individuals
with data on age specific tusk growth in walruses in north-
western Greenland (Born, unpublished data).

Estimation of historical population size

An estimate of the historical abundance of walruses in
eastern Greenland was determined, i.e. abundance prior
to significant hunting mortality, which is assumed to be
equivalent to the equilibrium population size (i.e. carry-
ing capacity). Since no detailed information about age
and sex structure of the catch of walruses in eastern
Greenland was available, a simple extrapolation method
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previously applied to cetacean (e.g. Breiwick et al. 1981,
Breiwick & Mitchell 1983, Smith 1983, Wade 1993) and
seal populations (e.g. Heide-Jgrgensen & Hirkdnen
1988) was used. This method, which requires estimates
of present population size, total removals and maximum
net recruitment rate, uses the recursive relationship (Brei-
wick & Mitchell 1983):

(1) N =(N-K)) (I-M)+R,

where gross recruitment R=r,N,,

r,being the recruitment rate in season t

(@) r=M+[1-(N/Nw)))ro-M)

M = npatural mortality rate

r,-M = maximum net recruitment rate

N, = population size at the beginning of season t
N, = initial population size (start of 1889 season)
K, = number of animals killed in season t

z = density-dependent exponent

Equation (1) was solved iteratively for N, by specifying
the 1995 population size, natural mortality rate and maxi-
mum net recruitment rate.

We used the following data and parameters for calculat-
ing historical population size:

1995 population level 500, 1000
Natural mortality rate (M) 0.02, 0.05
Maximum net recruitment rate (r,-M) 0.02, 0.07
Density-dependent exponent (z) 2.39, 5.04

The coefficient z was set at 2.39 and 5.04. These values
are widely used for long-lived mammals and correspond
to population sizes at which MSY (maximum sustainable
yield) occurs at 60% and 70% of the initial population
size (carrying capacity), respectively (e.g. Anon. 1986,
Eberhardt 1992).

Results

Seasonal distribution of coastal
observations of walruses

A total of 594 coastal observations of walruses were col-
lected of which 540 had information relative to month of
observation (Appendix 2; Tables 2-5, 8-9; later). Walruses
have been observed in all months except January in areas
inhabited by Greenlanders (i.e. southeastern Greenland
including Kangertittivaq/Scoresby Sund). There is a peak
in observations from July-September, during which about
60% of the observations have been made (Table 1). In the
coastal areas from Kangertittivaq to Dove Bugt (i.e. in-
cluding Bessel Fjord; Appendix 2), where European hunt-
ers operated until 1960 (see later), walruses have been ob-
served all year round with a peak between May and Au-
gust (83% of the observations). Dove Bugt is an inshore
summering area where walruses can only occur after the
fast ice breaks up; thus about 77% of the observations
have been recorded during the open water season in Au-
gust-September. Walruses have been observed along the
coast north of Dove Bugt in the period March-August.

Distribution before 1950

Coastal observations south of Kangertittivaq
(Scoresby Sund; approximately 70° N)

The southernmost recorded observation of walruses in
eastern Greenland prior to 1950 was made on 25 April
1870 by the wrecked crew of Hansa off the coast at ap-
proximately 63° N (Obs. no. 2); Fig. 3.

Historical information indicates that walruses have al-
ways been scarce south of the entrance to Kangertittivaq
(Scoresby Sund). For example walrus bones were only
sparsely represented in excavations of early Inuit settle-
ments in Ammassalik and Sermilik fjords (Mathiassen

Table 1. Distribution by region and month of coastal observations of walruses in eastern Greenland, 1870-1995.

J E M A M J J A N (o) N D
South of Kangertittivaq/ A 0 1 2 6 9 8 13 22 19 7 1 1
Scoresby Sund B 0| 100 50 83 | 100 75 69 59 95 | 100 | 100 | 100
From Kangertittivaq to A 1 1 1 5 36 31 62 54 13 8 6 2
south of Dove Bugt B 100 | 100 | 100 | 100 | 100 87 63 31 62 | 100 | 100 | 100
Dove Bugt A 0 0 0 0 1 4 31 82 38 0 0 0
B 0 0 0 0 0| 100 81 73 97 0 0 0
North of Dove Bugt A 0 0 2 5 3 18 33 14 0 0 0 0
B 0 0 0 0 0 0 0 7 0 0 0 0

A = Total number (indicences) of observations by month.

B = % of A made near settlements and stations etc. by people living permanently in eastern Greenland, and by wintering parties.

Meddelelser om Grgnland, Bioscience 46 - 1997



1933:110). However, walruses were rarely seen in the Ta-
siilaq area (e.g. Holm 1887, Poulsen 1900, Jensen 1909,
Petersen, 1957), where it was claimed they were more
common earlier (Holm & Petersen 1921, Pedersen 1942,
1951). Pedersen (1930) stated that walruses were resident
(“beheimatet” sic!/) along the entire coast between Tasii-
laq and Kangerlussuag, but that they were rare in the vi-
cinity of the town of Ammassalik. Pedersen (1942), how-
ever, later claimed that only stragglers visited the areas
south of Kangertittivaq. According to Mikkelsen & Svei-
strup (1944:139) “some” walruses were stationary in the
Tasiilaq area during the pre-colonization period (i.e. prior
to 1894), whereas they rarely occurred there following
colonization.

There are few recorded observations of walruses along
Kialiip Kialia (Blosseville Kyst) between Kangerlussuaq
and Kangertittivaq. Severe ice conditions made it diffi-
cult for whalers, sealers and early explorers to gain ac-

T 4.

cess to this stretch of coast (e.g. Amdrup 1913, Koch
1945). The entire east coast of Greenland was not navi-
gated during the 17th and 18th centuries, and there are no
records of ships having visited northeastern Greenland
until 1822 when William Scoresby Jr. explored the coast
between approximately 69° N and 75° N (Scoresby 1823,
Koch 1945:290).

Small groups of walruses were regularly observed in
the vicinity of Sulussugutikajik (Steward @) in August
(year not stated) (Madsen 1900). However, the northern
parts of Kialiip Kialia were not visited regularly until af-
ter 1924/25, when the entrance to Kangertittivaq was re-
populated by a group of Inuit from the Tasiilaq area (e.g.
Mikkelsen & Sveistrup 1944). Around mid March 1928,
walruses were observed in several places along the coast
between Kangikajik (Kap Brewster) and Henry Land; a
large herd was observed at a breathing hole in the ice in
the vicinity of Sulussugutikajik (Fig. 3; Obs. no. 18).
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Fig. 4: Places in the Kangertit-
tivaq (Scoresby Sund) area
mentioned in the text.

angertittivaq

The Kangertittivag (Scoresby Sund) area

Scoresby (1823:335) noted that: “All along this coast,
where we touched [i.e. eastern Greenland between ap-
proximately 69° 30’ N and 717 NJ, the fewness of the an-
imals [i.e. all animals], was remarkable”; and during his
visit to the entrance to Kangertittivaq in late July 1822,
Scoresby did not observe walruses. However, walruses
were observed there in the 1890s (Bay 1894, Nathorst
1900. Obs. no. 37-38), and in the 1920s they occurred
regularly at the entrance to Kangertittivaq.

When the settlement of Ittoqqortoormiit (Scoresby-
sund) was established in 1924/25, walruses are reported
to have hauled out on Immikkeertikajiit (Fame @er) in
Kangersaajua (Hurry Fjord), and in Qingaajiva (Hvalros
Bugten); Figs 4 and S. In 1924 seven walruses were seen
in Kangersaajua between 10 and 23 September (Rasmus-
sen 1925) after the Norwegian sealer Quest had visited
the area and shot “quite a few” (Isachsen 1925). Mikkel-
sen (1924) reported observing a total of 169 walruses in
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Kangersaajua and at the entrance to Kangertittivaq
between 24 July and 28 August 1924. The walruses usu-
ally occurred singly or in pairs, although small groups
were also observed. According to Pedersen (1934), the
walrus groups consisted of individuals of both sexes and
all age categories including females with one-year-old
calves, but never newborns. In 1924 the largest number
observed on one occasion was about 27 individuals
hauled out on the beach in Qingaajiva in August (Munck
1924, Bengtsson 1927, Hgegh 1931, Pedersen 1926,
1934, 1942; Fig. 6).

The last observation of walruses in 1924 was made on
13 October, and they were not observed again until 8 July
1925 (Pedersen 1926). During the comparatively mild
winter of 1925/26, however, the last kill of a walrus was
made at Ittaajimmiit (Kap Hope) on 4 December. The
next kill was made as early as 3 February 1926 at Nappa-
ruutilikajik (Kap Swainson) (Ibid.). This indicates that
walruses wintered at — or close to — the entrance to Kan-
gertittivaq when ice conditions were favorable, whereas
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Fig. 5: Places where walruses have been observed on land
in eastern Greenland. Before 1950: normal: after 1950: bold.
[dentification codes (numbers and letters) refer to Appendix 2.
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they had to retreat to more “remote’ areas when ice con-
ditions became severe.

During 1925 and 1926, 70 walruses were killed in the
Kangertittivaq arca. During the following three years,
however, the catches dropped dramatically (Pedersen
1930, Mikkelsen & Sveistrup 1944; see The catch of wal-
ruses by Greenlanders). During these latter years the ma-
jority of walruses observed while hauling out on ice floes
at the northern coasts of the entrance to Kangertittivaq
during summer (usually in August) were adult males (Pe-
dersen 1930). The terrestrial haulout in Qingaajiva (Hval-
ros Bugten) was clearly abandoned; and the decline in
catch and observations indicates that a local group of
walruses had been severely depleted in numbers. Alterna-
tively, the walruses may have learned to avoid the area
due to the hunting. Koch (1928) suggested that the wal-
ruses became scarce near the settlements at the entrance
to Kangertittivaq because they avoided the smoke and
fumes from the coal-heated houses. The fact that walrus-
es could still be observed not far from the entrance to
Kangertittivaq favors the hypothesis that they learned to
avoid the inhabited areas. For example, during March
1928, Pedersen (1930) observed walruses in several plac-
es between Henry Land and Kangikajik (Kap Brewster)
on northern Kialiip Kialia (Blosseville Kyst). On one oc-
casion a large group (“einer grossere Familie” sic/ a large
family) was seen near Sulussugutikajik (Steward @)
where they maintained breathing holes in the ice (/bid:
390).

Petersen (1957) reported that a walrus had been shot at
Kangersuttuaq (Sydkap, 25°10° W; Fig. 3, Obs. no. 24) in
1934. Otherwise, walruses apparently rarely penetrated
west of Kangersaajua (Hurry Fjord) into Kangertittivaq.

The areas between Kangertittivaq and Dove
Bugt (70° to 77° N)

There are few recorded observations of walruses along
the coast of Liverpool Land and in the fjord complex of
Kong Oscars Fjord and Kejser Franz Joseph Fjord (Figs 3
and 7), despite the fact that there were many hunting sta-
tions situated in these areas (¢f. Mikkelsen 1994). Bi-
valve communities including walrus food items, such as
Mya truncata, are found in some places along the coasts,
however, the productivity of these communities has been
reported to be low (Thorson 1933, Spiirck 1933).

Few observations have been reported from the Mygg-
bukta-Foster Bugt area at the Hold with Hope promonto-
ry (Fig. 7). Bang (1944) stated that walruses were rare in
this area.

Large catches in 1889 and during the following
decades suggest that the Clavering @ — Young Sund area
was an important walrus ground (Obs. no. 109-193; Fig.
7). Walruses have been observed on land at Kap Mary,
Kap Berghaus and Sandgen (Fig. 5 B). In some years
they were observed in the Young Sund area as early as
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Fig. 6: Walruses that were
scared into the water in August
1924 at the haulout in Qingaa-
jiva (Hvalros Bugten) close to
where the settlement of Ittog-
qortoormiit was established in
1924/25. If four animals near
the ice in the background are
included, a total of 24 animals
can be seen on this photo. Ac-
cording to Pedersen (1951) the
animal in the center (front)
was the only adult female in
the group. Adult males can be
seen (right) along with another
walrus which appears to be an
adult female (arrow). Further-
more the group consisted of
subadults and one (< one
year?) and two year old calves.
To our knowledge this is the
only existing photo of a mixed
group of walruses from eastern
Greenland. Photo: A. Peder-
sen.

March-April, however they usually did not appear until
May. During June-July, they penetrated into Young Sund
as ice break-up progressed (Drastrup 1932, Tollgfsen
1932-33, 1933-34, Hanken 1934-37).

In July 1889 the Norwegian sealer Hekla caught as
many as 170 walruses in Young Sund; of these more than
100 were killed on land at a place referred to as “Heklas
Hvalrosnas” [i.e. Hekla’s walrus cape] (Table 2). In 1922
numerous walrus bones left on the beach allowed the
Danish trapper H.L. Jensen to identify the site of this kill
as Kap Berghaus (Jensen 1922-23). Danish and Nor-
wegian trappers also referred to this walrus haulout as
Sandodden, Sandhgjene and Hvalrosodden (Table 2). In
1898, about 134 walruses were killed in the Young Sund
area (including Kap Berghaus), and, based on cases
where information on location is less exact (Table 2. Obs.
no. 4-5), it is likely that substantial numbers of walruses
were killed on this haulout until at least 1901. In 1927
many walruses were observed on land at a place which,
according to the description in Karlsbak (1927-28; Table
2. Obs. no. 10), was probably Kap Berghaus. This is pre-
sumably also the site where the sealer Fangstmand
caught many walruses that same year (Table 8, p. 36). Al-
though there are some observations of limited numbers in
the mid-1930s (Table 2. Obs. no. 13-17), walruses ap-
peared to have abandoned this site in the late 1930s (?)
due to hunting. They were not observed again at Kap
Berghaus until 1987 (Table 2. Obs. no. 18).

A few walruses were seen in the Young Sund area in
1922-1923 when a Danish hunting station was established
about 4-5 km north of the walrus haulout at Kap Berghaus
(see Mikkelsen 1994). However, in a letter to Jennov, Jen-
sen (1928) wrote: “... considerable numbers of walruses
are found, particularly south and east of Clavering [Is-
land] .... Especially Sandodden [i.e. Kap Berghaus] is a
good walrus place, which is proven by the large numbers
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of bones”. Larsen (1934) stated that walruses still oc-
curred regularly in Dgdemandsbugten on the southeastern
coast of Clavering @ in 1932. However, Poulsen (1938-
39) only saw walruses in these areas on one occasion in
1938-39. Hence, there are some indications that walruses
had already become severely depleted in the area by the
end of the 1930s. Jennov, who traveled through the walrus
inshore summering grounds between approximately 74°
and 77° N (Journals A265-130 through 143; Appendix 1)
nearly every year in the period 1933-1954, made only few
observations of walruses after 1933. Koch (1953:27), who
also had many years of experience of traveling in eastern
Greenland, commented upon this significant depletion:
“About 25 years ago large herds of walruses could be met
with in many places, for example at the entrance to Sco-
resby Sund, near Clavering € and near Danmarkshavn.
The walruses have now, due to an increasing number of
humans, almost disappeared”.

Nowadays walruses haul out on Sandgen [i.e. Sand Is-
land], which is situated about 1.5 km south of Kap Berg-
haus (Table 2). However, it is difficult to determine from
the historical data whether walruses used this haulout
when Europeans first visited these areas. The first indica-
tion of Sandgen being a regularly used haulout is from
1923, when Jensen (1922-23) stated that there were in
fact no walruses there on 11 July (Table 2). Despite ob-
servations of walruses in the vicinity of the island (Ap-
pendix 2, Obs. no. 127, 132-33; and Table 2, Obs. no. 21-
23), the first clear statement about walruses hauling out
on Sandgen is from 1980 (Table 2. Obs. no. 24).

According to reports from trappers, walruses were fre-
quently observed in the Kap Herschell - Kap Borlase
Warren area at the entrance to Young Sund during the
1920s and until the mid-1930s (Obs. no. 139-193) where
they were also observed to be feeding (e.g. Hanken,
1934-37).
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Various observations (e.g. Southwell 1899, Orvin
1934, Pedersen 1942) indicate that the majority of the
walruses which occurred in the Young Sund area during
summer were males.

Herds were sometimes seen on the ice (e.g. Obs. no.
159-160). One of the most notable observations was made
in 1932 by Emkjar (1944a): “26 May we saw a huge ice
floe drifting into the fjord, on it was a very large herd of
walruses, we never obtained an exact number despite the
fact that we studied it for two days through binoculars, we
estimated the herd to number ca. 100 animals, however,
when we got close to it on the third day there were two
more herds that we had not detected because of a several
meter tall ridge along the edge of the floe, we fastened the
boats there and shot 26 before they could enter the water,
on this ice floe there may have been about 200 walruses,
when we were flensing we saw many large and small
herds on drifting floes further out in the fjord”.

14

These herds, which may have numbered more than
300 individuals in total, represent the largest concentra-
tion of walruses ever recorded in eastern Greenland.

There are several historical observations of walruses,
including both sexes and all age classes (except new-
borns), at Kap Wynn, Sabine @, Hvalros @ and the island
of Lille Pendulum (Obs. no. 194-279; Fig. 7). They have
also been observed during winter in these areas (e.g. Obs.
no. 194-197). The presence of many cracks and leads in
the ice, and the fact that the ice frequently breaks up dur-
ing winter and spring (e.g. Koch 1945, Mikkelsen 1994)
makes the area favorable for wintering. Furthermore,
there is often open water and light ice conditions during
winter at Hochstetterbugten (e.g. Koch 1945:70; see Fig.
22, p. 33). These are also areas where walruses have been
observed on several occasions, sometimes while foraging
(Obs. no. 285-290).

Walruses were apparently common in the Kuhn @ area
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Table 2. Information on walruses observed at or near the haulouts Kap Berghaus between 1889 and 1994 - locality “J” (alias Sandodden, Sandhgjene,
Hvalrosodden) and Sandgen - locality “I"” - in Young Sund (Fig. 5 B). Legend: - indicates same entry as above; a dot indicates that data are not available.

Obs. Locality Day Month  Year Observation Source
no.
1-J  Kap Berghaus 16 7 1889 100 shot on land at Knudsen 1889,1890
“Heklas Hvalrosnas”
2 “Tyrolerfjorden”- 17 7 1889 Some shot [site?)] Ibid.
3 Sandgen area 29 7 1889 Some shot [site?) Ibid.
4 - 2 8 1898 64 shot by Anna Anon. 1932
5 - medio 6 1898 70 shot in mid June in Southwell 1899
“East Greenland” at ca. 74° N by
Polar Star. “Fine old animals” [site?)
6 7-8 1901 46 shot on sand bank [i.e. perhaps Isachsen & 1932
Kap Berghaus] by Spitsbergen Isachsen
7 - 8 1922 3 walruses on land (two of these were Jensen 1922a,b,
killed, 1 lost). 4 were seen according
to Emkjer (1944a) and Jennov (1945a,b)
Many walrus bones from Jensen 1922-23
earlier [7.e. Norwegian] kills
8 2 8 1922 1 shot on land [site?] Mikkelsen 1994
9 - i1 7 1923 3 walruses attempted to haul out on Jensen 1922-23
Hvalrosodden [Sandodden]; they left,
and 2 were killed later on the ice
10 - 28 7 1927 “Go from Sabine @ south to Karlsbak 1927-28
Claveringfjorden [i.e. Young Sund] and far
into this. Saw a lot of walruses on land. No
time for hunting. Go east again to K. Herschell”
11 - 1927 Quite a few shot by Isachsen & 1932
Fangstmand [some on land] Isachsen
12 - . . 1929 Some shot by Veslekari [site?] Ibid.
13 - 21 7 1933 4 observed off the station. Jennov 1933
Of these 2 were shot at
Sandhgjene; both lost
14 23 7 1933 Shot a 320 cm long male on Sandhgjene Ibid.
15 - 4 8 1933 2 got close; of these 1 made Jennov 1933,1945a,b
attempts to haul out on land
16 - 1935 (year uncertain; 1936?). Hansen 1944
4 shot on an ice floe. Frequently
walruses were foraging in this area. After
they were shot at while hauling out
close to the cabin, they did not return
17 - 1935 “Quite a few” on land Jennov 1945a,b
18 - 1987 Four walruses hauled out U. Vedel pers. comm. 1989
on beach of a small point at the
entrance to Young Sund (Kap Berghaus?)
19 - 8 1994 4 hauled out on beach T. Rasmussen pers. 1994
comm.
20-I Sandgen 10 7 1923 No walruses on the island Jensen 1922-23
21 - . i 1929-31  Walruses seen several times in the Emkjer 1944a
water at Sandgen. They did not
haul out there
22 - 1 8 1948 No walruses on the island Jennov 1948
23 - 17 8 1976 None on Sandgen Meltofte 1976
24 16 8 1980 3 walruses on land Halliday & Higgs 1980
25 . 8 1983 20-30 on land in early August Granholm pers. comm. 1985
26 . 1987 In 1987 to 1989, 15-20 walruses U. Vedel pers. comm. 1989
on land on Sandgen. Often about
10 males occupied the southern tip
whereas smaller animals hauled out
on the northern tip
27 - 1 8 1988 7 on land K. Secher in litt. 1988
28 - 18 8 1988 6-8 on land Ibid.
29 - 23 7 1989 12 on land on T. H. Andersen in litr.. 1991
southern tip of Sand-
gen (Fig. 12, top)
30 - 23 7 1989 9 on land on west Ibid.
coast of Sandgen (Fig.12, bottom)
31 - 26 7 1989 40 hauled out R. Winter pers. comm. 1989
32 - 20 6 1991 47 on land plus some in the water Sirius via Spder 1991
33 - 26 7 1991 A calf with no visible tusks, and
another calf with external tusk
length of ca. 5 cm Ibid.
34 - 13 8 1991 10 on the beach Seder 1991
35 - 27 8 1994 Drag marks left by This study
3 walruses ca. 25 m from the coast
on NW part of Sandgen
36 - 10 8 1994 28 walruses hauled out F. Ploug Nielsen pers. 1994
comm.
37 - 28 8 1994 21 on Sandgen, and 2 hauled This study
out on floes few km to the west
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Table 3. Observations of walruses on the Hvalrosodden haulout between 1906 and 1967 — locality “R” — in northwestern Dove Bugt
(Fig. 5 B). Legend: - indicates same entry as above; a dot indicates that data are not available.

Obs. no. Day Month Year Observation Source

I-R 20 8 1906 11-12 shot on land Amdrup 1913
20 according to Johansen (1910) Friis 1925

2 . 8 1907 2 shot Amdrup 1913

3 16 8 1912 2 adult males on the beach, 3 in the Koch 1913:30
water at Hvalrosodden (Lakseelv)

4 21 8 1912 7 on beach of Hvalrosodden Ibid.:32

5 20 8 1919 2 ad. walruses shot on land Jensen 1919
at the point near Lakseelv
3 according to Larsen (1941-42)

6 8 8 1939 6 walruses haul out for a Hennings 1941
short period of time. Jennov
(1945a,b), who used Hennings
as a source, wrote 1941

7 8 1967 2 on the beach at the A. Nielsen fide
Hvalrosodden Fangststation Maagaard 1990

where in 1889 about 80 and 16 were killed on land, pre-
sumably in two different places (Knudsen 1889, 1890.
Obs. no. 280-281). Knudsen did not give exact positions
of these sites, which according to Jennov (1945a) were
probably situated at the northern part of Fligely Fjord, or
at the entrance to Grandjean Fjord. After having inspected
the area in 1948, Jennov (1948) concluded that at least one
of the kill sites was at the entrance to Grandjean Fjord
where “there had undoubtedly been a walrus haulout a
little east of Ullaelven” (75°07° N, 21° 05’ W). However,
he did not give any further details about the site.

The few observations indicate that walruses were rare
along the eastern coast of Hochstetter Forland (Fig. 7).

Walruses were hunted in the Dove Bugt area as early
as 1905, when the Norwegian sealer Severn caught 22 at
Danmarkshavn (Grgdahl 1914 fide Sether 1936; Table 8,
p. 36).

In August 1906, “Danmark Ekspeditionen” found wal-

ruses in Dove Bugt (e.g. Amdrup 1913), where they were
reported to occur regularly from about late July until a
new layer of solid ice formed in late September — mid
October (Pedersen 1942, Jennov 1945a). Walruses have
mainly been observed in the northern parts of the bay
(Obs. no. 311-365; Fig. 7). It was also claimed that the
tributary Mgrke Fjord was a “good” walrus area (Jennov
1933). Walruses were seen in herds of up to 20 at Hvalro-
sodden (“Walrus spit”), where about 10 were seen on
land in August 1906 (Friis 1909,1925, Johansen 1910;
Table 3). A total of 23 walruses were killed in northern
Dove Bugt the same year to provide dog food for the
“Danmark Ekspeditionen”. According to Amdrup (1913),
11-12 of these animals were killed on Hvalrosodden. The
following summer only few walruses were observed at
Hvalrosodden (Johansen 1910), and they apparently
avoided the site after the kill. However, this may also
have been a response to heavier ice conditions in Dove

Fig. 8: Adult male walruses at
the haulout of Lille Snen®s
(Dove Bugt) in August 1933
(Pedersen 1934). This haul-
out was discovered by trap-
pers in 1933 when a total of
48 walruses were found there
(see text). Photo: A. Peder-
- - - sen. Copyright: Arktisk Insti-
° tut, Copenhagen.
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Bugt during the summer of 1907 (Ibid.). In 1907 a total
of six walruses were taken by the expedition in the Dove
Bugt area, whereas in 1908 only one was killed (Amdrup
1913). When Hvalrosodden was visited again in August
1912, seven walruses were observed hauled out there
(Koch 1913; Table 3). From 1919 until the 1950s, Danish
trappers operated in Dove Bugt from hunting installa-
tions which were mainly situated on the northern coast of
the bay. A hunting station established at Hvalrosodden
was used in the periods 1919-1924, 1932-1941 and 1959-
60 (Mikkelsen 1994). During these periods there were
some occasions where walruses were observed near
Hvalrosodden and in northern Dove Bugt (Obs. no. 324-
337). However, they were only seen on land at Hvalro-
sodden in 1919 and 1939 (Table 3), indicating that the
walruses normally avoided this haulout due to hunting
activities and general disturbance.

In 1933 Danish trappers discovered a haulout on the
beach of Lille Snenes (76°52° N, 19°38” W), about 10
km east of Hvalrosodden (Jennov 1933, 1945a, Pedersen
1942). According to Pedersen (1942, 1951) this haulout

was only used by males during the molt. On 13 August
1933, 48 males hauled out on Lille Snenas. In 1933 and
1939 walruses were killed on land at Lille Snenas (Table
4; Fig. 8).

There are several observations of walruses from the
vicinity of the “Danmark Havn” (Danmarkshavn) station
at the northern entrance to Dove Bugt (Obs. no. 378,
382-397), where walruses have also been seen on land
(Obs. no. 391). Relatively large herds were observed in
this area in September 1933 and 1934 (Obs. no. 388,
391).

According to Anon. (1938a), the number of walruses
in northeastern Greenland had decreased substantially
during the few years preceding, and only few remained in
the Shannon and Dove Bugt areas and along the coast
north of Germania Land (Fig. 1). Pedersen (1942) esti-
mated that in July 1933 the group of walruses occurring
in the Dove Bugt area numbered at least 70 animals.
However, Hansen & Jennov (year not stated) referred to
observations of 50 at Lille Snenas and additional 50-70
in northern Dove Bugt between Mgrke Fjord and Dan-

Table 4. Observations of walruses on land at Lille Snenzs — locality “S” — between 1933 and 1995 (Fig. 5 B). For years where ob-
servations have been made on more than one occasion only the maximum count is given. Legend: — indicates a gap in the series of

years; a dot indicates that data are not available.

Obs. no Day Month Year Number Source
1 13 8 1933 48 (3 of these Jennov 1933, 1945a,b
killed on land)
50 Kristoffersen 1969
2 . 8 1939 20 (6 of these Hennings 1941
killed on land)
3 . : 1941 20 Jennov 1945a,b
Kristoffersen 1969
4 1 9 1952 2 Fischer 1982
5 | 8 1954 1 Ibid.
6 23 7 1967 2 Ibid.
7 31 8 1969 19 Ibid.
8 31 8 1970 19 Ibid.
9 26 7 1971 18 1bid.
10 23 8 1972 26 Ibid.
11 23 8 1973 8 Ibid.
12 1 9 1974 26 Meltofte 1976
13 19 8 1975 17 Ibid.
14 16 9 1979 15 Fischer 1982
15 9 9 1980 43 Ibid.
16 15 8 1981 25 Ibid.
17 26 9 1982 22 Ibid.
18 1 8 1983 0 Ibid.
19 3 8 1984 10 Ibid.
20 2 9 1986 25 Maagaard 1990
21 19 9 1987 19 Ibid.
22 12 9 1988 28 1bid.
23 22 8 1989 23 Born & Knutsen 1990b
24 12 8 1990 45 Born & Knutsen 1990¢
25 29 8 1991 23 Sgder 1991
26 6 8 1994 5 F. Ploug Nielsen pers. comm. 1994
27 29 8 1995 15-20 H. Oerter in litt. 1995
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markshavn in 1933 (Obs. no. 327, and Table 4). Pedersen
(1942) estimated that not more than 30 walruses were
found in the Dove Bugt area during the summer of 1938
and suggested that the reason for this depletion was that
the animals avoided the area because of hunting activities
during the preceding years.

Apparently, walruses also occurred regularly along the
east coast of the island of Store Koldewey, where they
have been reported to haul out on land at Kap Alf Trolle

(Obs. no. 429, Figs 5B, 7). According to Jennov (1959)
groups (“bestande’ sic/; “populations”) of walruses regu-
larly occurred along the western coast of Store Koldewey
south of Trakpasset (76° 34’ N). and at some small is-
lands (Ngrre Sundby @) north of Godfred Hansens @
(about 76° 25" N, 20° 30° W) in western Dove Bugt. Al-
though not stated directly, the wording in Jennov (/bid.)
indicates that sometimes walruses also hauled out at
these places.

10°

S—
N\ Antarctic Bugt

Ingolf Fjord

Eskimonaes
Hanseraq Fjord

Dijmphna Sund

33 “""Henrik Krayers Holme

ile de France

Numbers observed
® =1
=25
:= 6-20
=> 20 .
80°N,
|
e

Fig. 9: Distribution of obser-
vations of walruses in north-
eastern Greenland before
1950. Numbers refer to Ap-

W pendix 2.
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The areas north of Dove Bugt (north of
approximately 77° N)

There are few historical observations of walruses north of
Dove Bugt. Not until 1907 were the first observations of
walruses recorded from these areas (e.g. Trolle 1908, Jo-
hansen 1910, Amdrup 1913; Fig. 9). Judging from the to-
pography and findings of walrus bones, Thostrup (1911:
208) suggested that Eskimons (80° 26’ N, 15° 48° W)
was a terrestrial haulout. The northernmost observation
before 1950 was made at Kilen on 6 June 1907 (Obs. no.
503; Fig. 9).

Remains of walruses at Inuit sites (e.g. Thostrup 1911,
Andreasen 1995, 1997) in the Northeast Water area (be-
tween approximately 79° 30’ and 81° 30’ N; e.g. Koch
1945, Bohm et al. 1997) indicates that this polynya has

been a walrus habitat for millennia. Walrus bones from
Paleo-eskimo sites on Amdrup Land date back to at least
400-800 BC (Andreasen 1997) indicating that walruses
were of importance in the diet of the Independence II
people.

Few walrus bones have been found in the Jgrgen
Brgnlund Fjord area (approx. 82° 10’ N, 30° 11’ W). The
bones date back to 1400-1900 years BP and presumably
originate from the same animal, which may have entered
the fjord this far north during a period of less severe ice
conditions than today (Bennike in press). Small artifacts
made of walrus tusks found in Inuit ruins in Jgrgen
Brgnlund Fjord (approx. 82° 08’ N, 30° 00° W) and in
eastern Peary Land (Knuth 1965, 1968, 1981) were prob-
ably brought to the area (Eigil Knuth, pers. comm. 1995,
Bennike in press).
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Fig. 10: Distribution of ob- /
servations of walruses in
southern East Greenland af-
ter 1950. Numbers refer to 40° 35° 30° 25°W
Appendix 2. : ' —1 . .
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Distribution after 1950

Coastal observations south of Kangertittivaq
(Scoresby Sund)

Walruses are occasional visitors in the Tasiilaq (Ammas-
salik) area (Nooter 1972/73, Robert-Lamblin 1986). Old
hunters reported, however, that walruses were more plen-
tiful in the past (Robert-Lamblin 1986).

The southernmost observation of a walrus after 1950
recorded during the present study was at Kap Herluf
Trolle (61° 10’ N; Obs. no. 1; Fig. 10).

During an interview survey conducted in 1988 in the
Tasiilaq municipality, hunters explained that walruses
were usually observed between June and August. They
seemed to appear more often at Isortoq than at other plac-
es (Helle Siegstad pers. comm. 1994). Catch records in-
dicate that although walruses may be caught at all times
of the year in this area, they appear to occur more fre-
quently between June and November (Fig. 27, p. 39).

During an interview survey in the Kangerlussuaq area
in 1991, Glahder (1992, 1995) obtained information re-
garding 20 occasions where walruses had either been ob-
served or shot between 1951 and 1992. Although they
had been seen in this area during winter, the majority of
observations were made between July and October.

In 1966, when hunters from Tasiilaq resumed their
habit of staying in the Kangerlussuaq area for longer pe-
riods of time, a small group of walruses hauled out on the
beach where the settlement of Ittaasiarteq (Skaergard
boplads; approximately 68 07° N) was established
(Glahder 1992, 1995; Obs. no. 10; Fig. 5 A). In 1970 (or
1971) a single walrus hauled out on the beach near the
same settlement (Christian Glahder, pers. comm. 1994).

A comparison of the seasonal distribution of the catch
at Kangertittivaq, and in the Kangerlussuaq and Tasiilaq
areas (Figs 27 and 28, p. 39) indicates that walruses occur
later in the season in southern areas, suggesting that wal-
ruses south of Kialiip Kialia (Blosseville Kyst) are main-
ly stragglers, traveling south along the coast during the
open water period.

According to Inuit living in the Kangertittivaq area,
walruses are frequently seen along the northern part of
Kialiip Kialia, particularly during spring (Born 1983). In
recent times, walruses have been observed in the Rgmer
Fjord, Turner @ and Sulussugutikajik (Steward @) area
(Obs. no. 14,16,19). This may be related to the fact that
there is often open water along the edge of the fast ice on
the northern part of Kialiip Kialia (Fig. 22, p. 33), where
shallow water banks with walrus food items are found
(Ockelmann 1958, Born 1983, Sandell & Sandell 1991).

The Kangertittivaq (Scoresby Sund) area

Although walruses can occur at the entrance of Kanger-
tittivaq in all seasons, they are usually observed from ear-
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ly spring until July (Born 1983, Sandell & Sandell 1991;
Fig. 10) along the coast between Napparuutiligajik (Kap
Swainson) and Uunarteq (Kap Tobin) (Born 1983, Jens
Thygesen, pers. comm. 1988) where there is shallow wa-
ter with suitable food items (e.g. Ockelmann 1958). Al-
though “on one occasion recently” a walrus was shot at
Kangersuttuaq (Sydkap) (Sandell & Sandell 1991), wal-
ruses usually do not penetrate west of Ittoritseq (Kap
Stewart) at the entrance to Kangersaajua (Hurry Fjord).

At the entrance to Kangertittivaq, walruses occur ei-
ther singly or in groups of two to four. The majority of
these are adult males — although subadults and females
with young (except newborns) are sometimes killed (Jens
Thygesen, pers. comm. 1988). Walruses often arrive in
this area during spring and summer while hauled out on
ice floes drifting in the south-flowing current. The wal-
ruses are frequently seen swimming northward (Ibid.). It
is therefore likely that walruses at Kangertittivaq arc
mainly stragglers from further north.

Although a walrus was shot on the beach in Qingaajiva
(Hvalros Bugten) in early September 1991 (Jonas Brgn-
lund in litr. 1994), the major differences between the be-
ginning of this century and the present times are that wal-
ruses no longer haul out on land in these areas and appar-
ently no longer penetrate into Kangersaajua (Hurry Fjord).

The areas between Kangertittivaq and
Dove Bugt (70° to 77° N)

No walruses were observed during extensive ship-based
and aerial reconnaissance surveys conducted along the
coast of Liverpool Land and in the areas between Liver-
pool Land and Hold with Hope in the period from 29 Au-
gust to 17 September 1994 (this study).

Recent observations confirm that the Clavering @ -
Young Sund — Gael Hamke Bugt area is an important
walrus habitat where animals have been observed
between April and November (Fig. 11).

Hauled out walruses have been observed on the south-
eastern coast of Clavering @ (Eskimonzs; Obs. no. 110),
Dgdemandsbugten (112), Basaltkap (118) (Figs. 5B and
11). However, neither walruses nor drag marks on the
sandy beaches were observed when this coast was sur-
veyed from a helicopter on 29 August 1994 (this study).

Walruses had apparently become very scarce in the
Young Sund area due to exploitation (this study). When
Génsbgl (1978) observed a group close to Sandgen on 18
July 1964 (Obs. no. 134), he was told by personnel at the
Daneborg military station that the walruses had reap-
peared in this area only few years earlier (Benny Génbgl
pers. comm. 1995). Although walruses were observed on
the beach at Kap Berghaus (Table 2. Obs. no. 18-19) in
1987 and 1994, they nowadays only haul out regularly on
Sandgen (Table 2). Since at least the early 1980s, a group
of up to perhaps 50 animals (Table 2. Obs. no. 32) have
hauled out on the southern point of this island. Walruses
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Fig. 11: Distribution of ob-
servations of walruses in the
central parts of East Green-
land after 1950. Numbers re-
fer to Appendix 2.

75°

25° .
Clavering

have also been observed on land on the west coast of
Sandgen (Fig. 12). The annual maximum counts (Table 2)
indicate an increase in the number of walruses using this
haulout during the period 1980-1994. Data were not avail-
able to allow for an adjustment of the annual maximum
number for variations in observation effort (e.g. number
of days of observation per year). An unweighted regres-
sion of the natural logarithm of annual maximum number
observed (i.e. exponential growth assumed) by year indi-
cated an annual increase of about 15% in the number of
walruses using Sandgen. This increase was, however, not sta-
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tistically significant (F=4.011, P>0.05, R=0.667, DF=1/5).

There is only one documented observation of a female
in the areas between Kangertittivaq and Dove Bugt (Obs.
no. 186; Fig. 13). This supports the historical information
which indicates that females and young are rare in these
areas during summer. Sandgen is apparently a haulout
used only by males. In 1991 walruses hauled out on
Sandgen as early as 9 June (Sgder 1991). They are usual-
ly first observed there during July and August. On 28 Au-
gust 1994, 21 males were hauled out on the southern tip
of the island (Table 2). Judging from the length of their
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tusks, seven of these animals were more than 15 years of
age, five were between 10 and 15 years, five were
between 5 and 10 years and two were 2-3 years old (two
undetermined). In addition, two large males (> 15 years
of age) were hauled out on ice floes about two km west of
the island (this study).

Recent observations confirm that Hochstetterbugten is
still a walrus habitat. In 1984 Andersen (1984) observed
40-50 walruses in this area and four on land at Kap Phil-
ip Broke (Obs. no. 295-296). Walruses were observed off
the south coast of Shannon on several occasions in Au-
gust 1994 (Obs. no. 298-302). No signs of walruses were
observed during an aerial reconnaissance along the south
shore of Shannon between Kap Tramnitz and Kap Pansch
on 22 August 1994 (this study).

Only one observation of a walrus has been recorded
from Kuhn @ since 1950 (Obs. no. 283), and only few

22

Fig. 12: Groups of walruses
hauled out on the southern tip
(top) and on the western coast
(bottom) of Sandgen in Young
Sund, 23 July 1989 (Observa-
tions 29 and 30 in Table 2). Pho-
to: Kort- og Matrikelstyrelsen,
Copenhagen.

observations have been reported along the east coast of
Hochstetter Forland. No walruses were observed during
an aerial reconnaissance along the west coast of Fligely
Fjord, the entrance to Grandjean Fjord, the east coast of
Kuhn @, and the east coast of Ad. S. Jensen Land and
Hochstetter Forland on 22 and 24 August 1994 (Fig. 7:
this study).

Larsen (1951) reported a remarkable observation at
Hochstetter Forland on 17 November 1951. Two walrus-
es were lying on completely solid fast ice in Roseneath
Bugt (Obs. no. 306). Apparently, the ecmaciated animals
had been stranded on the ice when leads and cracks froze
solid (see also Mikkelsen 1994:233).

Walruses occur regularly in Dove Bugt, particularly in
the northern parts (Fig. 11; Tables 3-5). A total of four wal-
ruses was seen during the aerial reconnaissance of Dove
Bugt on 18 August 1989. Except for one animal observed
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about 79° N in eastern Greenland. An adult female with what
appears to be a one year old calf was photographed in Young
Sund in July 1989. Judging from the length of the tusks this fe-
male was 8-10 years old. Photo: E. Villadsen.

along the northeast coast of Store Koldewey, these wal-
ruses were seen in northern Dove Bugt. All were single
adults hauled out on small ice pans in < 20% ice cover.
During the same period 16 walruses were sighted at the
Lille Snenzs haulout (Born & Knutsen 1990b, this study).

Observations of walrus feces on the beach of Kap Alf
Trolle in 1984 (Store Koldewey. Obs. no. 432), and re-lo-
cations of walruses equipped with satellite-linked radio
transmitters (Born & Knutsen 1990b, 1992), indicate that
they also haul out on the beach at Paskenasset (locality
“P”; Fig. 5 B), and at southern Store Koldewey (432-V;
Fig. 5 B).

The Lille Snenas haulout

It appears that Lille Snens is the only terrestrial haulout
site which is used regularly today in Dove Bugt (Table 4;
Fig. 14). Since 1969 a few walruses have occasionally
been seen on Store Snenzs, about 10 km east of Lille
Snenzs (Table 5). Walruses penetrate to Lille Snenas
from offshore areas, following cracks and leads in the
fast ice around mid July. In 1989 walruses were first ob-
served hauled out on land on 29 July. However, they were
observed in the shore lead at Lille Snenzs on 14 July. On
11 and 13 July 1990 four and five walruses, respectively,
were hauled out on the ice off Lille Snenzs (This study).
Drag marks in the sand indicated that they had hauled out
onto the beach prior to our arrival on the 30 July (/bid.).
Tracking of adult male walruses equipped with satellite-
linked radio transmitters at Lille Snenas indicated that
the walruses used this haulout until 19 September in
1989, and until 5 October in 1990, before moving off-
shore into the Greenland Sea (Born & Knutsen 1992).
This is consistent with Kristoffersen’s (1969) statement
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that the walruses retreat offshore to areas with drift ice
when the fast ice is formed in Dove Bugt.

Between 29 July and 25 August 1989 only adult male
walruses occurred at Lille Snenas. Tusk lengths indicat-
ed that they were all older than 10 years of age, with the
exception of one 3-4 year old (tusk length: < 10 cm).
Between 30 July and 23 August 1990 few subadult wal-
ruses (external tusk length: 12-15 cm) were seen among
the adult males hauled out on the beach. Between 12 and
15 August 1990, one adult female (tusk length: 35 cm)
with a calf, approx. one year old, appeared at Lille
Snenaes. However they were never seen to haul out on the
beach.

A total of 44 individuals photographed at Lille Snenas
were categorized as identifiable with certainty (Table 6).
The photographic documentation from Lille Snen®s was
particularly good in 1989 and 1990. Of 18 walruses cata-
logued in 1989, 13 were re-identified from photos taken
at the same site in 1990 (Table 6). Of 28 animals regis-
tered there in 1990, seven were re-identified from photos
taken in 1991. Six out of seven animals categorized as
identifiable from photos taken at Lille Snenas in 1988
have been re-identified there over two or more subse-
quent years. Furthermore, two individuals photographed
in 1990 were matched with walruses on photos taken at
Lille Snenzs in 1982 and 1986 (Table 6; Figs 15 and 16).
Thus the registration of individual walruses with natural
marks indicates that the group of walruses that uses Lille
Snenas shows strong site fidelity.

Photo-identification has also demonstrated a connec-
tion between walruses from Lille Snen®s and those
found in the Clavering @ - Young Sund area. Walrus
“BG”, which was photographed in August 1987 on Lille
Snenzs, was re-identified from a photo taken at Eskimo-

Table 5. Observations of walruses at Store Snenzs — locality
“T” — between 1969 and 1988 (Fig. 5 B). For years where obser-
vations have been made on more than one occasion only the
maximum count is given. Legend: - indicates a gap in the series
of years.

Obs.no Day Month Year Number Source
1 7 7 1969 3 Fischer 1982
2 27 7 1971 1 Ibid.
3 7 8 1972 1 Ibid.
4 7 8 1973 4 Ibid.
5 19 1974 3 Ibid.
6 31 7 1975 1 Meltofte 1976
7 19 6 1976 1 Fischer 1982
8 23 7 1977 6 Ibid.
9 21 7 1978 4 Ibid.
10 23 7 1979 3 Ibid.
11 18 8 1980 2 Ibid.
12 25 8 1981 4 Ibid.
13 28 8 1982 5 Ibid.
14 5 8 1984 4 Andersen 1984
15 14 8 1985 1 Maagaard 1990
16 23 8 1988 3 Ibid.
23



Fig. 14: Walruses on the haul-
out Lille Snenzs in Dove
Bugt. Ice sometimes blocked
the beaches preventing the
walruses from hauling out
during August 1989 (top; 23
August 1989). During August
1990, ice was absent in Dove
Bugt (bottom) and in contrast
to the situation in August
1989, the walruses also
hauled out on the eastern
shore of Lille Snenzs (11 Au-
gust 1990). Nordre and Syd-
lige Orienterings @er (top
and bottom) and Store Kol-
dewey (bottom) are seen in
the background. Photos: E.W.
Born.

nas (south coast of Clavering @) on 29 July 1989 (Fig.
17). Walrus “AU” which was photographed on Lille
Snenas in 1990 was re-identified from photos taken on
Sandgen in 1991 (Table 6; Fig. 18). So far, none of the
walruses initially photographed at Sandgen have been re-
identified at Lille Snenzes.

Both in 1989 and 1990, the daily maximum number of
walruses on Lille Snens increased during August (only
days with undisturbed conditions included; 1989: Y =
0.290X + 7.660, R=0.63, F=6.716, DF = 1/10, P<0.05;
1990: Y = 1.106X + 4.735, R=0.50, F=5.669, DF=1/17,
P<0.05); (Fig. 19). Maximum numbers counted were 23
on 22 August 1989 and 45 on 12 August 1990. However,
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the group using the haulout during the two seasons was
larger than the number of animals present on the beach at
any one time. Based on the presence of individually iden-
tified walruses on the beach, the total number using Lille
Snenzs in August was calculated (see Materials and
methods) to be 46 (95% CI 40-52 animals) in 1989 and
52 (95% CI 40-64 animals) in 1990.

In August 1989, when floes of ice in Dove Bugt offered
an alternative haul out platform (Born & Knutsen 1990b),
the maximum number of walruses seen on Lille Snenas at
any one time was only 50% of the number actually using
the beach during the same period. However, in August
1990, when there was no ice in Dove Bugt, about 87% of
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Table 6. List of individually identified walruses, area and year of registration and re-identification, and characters used for identification.
Legend: L = first identified at Lille Snen®s, S = in the Young Sund — Clavering @ area; ? = questionable identification. Angle = relative an-
gle between the tusks (based on comparison of internal distance at base relative to that between the tips; D = diverging, C = converging, P =
paraliel). Shape = shape of each tusk seen from a frontal view ( () = concave, )( = convex; II = straight). - = area not covered by photo-doc-
umentation. Length = external tusk length estimated from photos.

ID Year of registration Tusk characteristics Other characters used for identification
code and re-identification Angle|Shape| Damage | Length (cm)
828 | 8788|8190 09l R L R L

AH L|L | S - - X X 5 7 | Old. Both teeth damaged

BE L | L - - 38 38 | Teeth different shape in lateral view

BC L - - 30?7 | 30?| Many scars on thorax

AR L - ? X 0 20 | Young with few tubercles

AT L L|L D 0O X 30 30 | Dark skin with many scars and tubercles
Al L|L|? D (0] X 43 43 | Teeth very diverging

BB L D 0 43 46 | Many tubercles

AQ L L D )¢ X X 29 31 Dark lines in tusk cementum

BZ L D I( 36 35

AG L L[ ? D II X 32 32 | Furrows in neck, tubercles

BG L S D IT 33 35 Scars, skin furrows, lines in tusk cementum
BO L D 11 33 31

BJ L L D 11 X 35 35 | Crack on side of tip of L. tooth

AB L D II X X 35 30 | Many tubercles. Teeth worn

BH L D I X X 35 33 | Dentine visible L. tooth; slender teeth
BQ L D II 36 36 | Light scar on muzzle, L.

AD L L|L D II X 37 25 | Twisted left tooth

BL L|L D II 38 38 | Light scar on nose, L.

BW L D 11 38 40 | Scars on nose, R., and muzzle, L. and R.
Al L L D II 40 40 | Tubercles and scars on R. side

BS LiL D 11 40 40 | Furrows in neck

AY L L{L D I X 40 | 45 | One tooth twisted. Tubercles

AS ? L|L D I X X 40 34 | Worn teeth; breakage

AN LIL}L]|L D I X 42 34 | Deep groves on teeth. Few tubercles

BF L L D II 45 45 | One furrow on neck

BU L C X 18 19 | Scars on nose, R., and muzzle, L. and R.
AL L L P 0 X 39 | 39 [ Teeth twisted. Smooth skin

BP L P 0 40 42 | Scars on nose, R., and muzzle, R.

AK L|iL}? P 0? X X 38 35 | Many tubercles. One big tubercle on L. side
BK L|L P 0 - -

AC| 2| ? L P II X 2 35

AU 7?1 L|S P II X 5 48 | Tusk breakage and lines in cementum
AO| L L{L|L P II X 34 37 | Furrows in back head

AP L|LJ|L P II X X 34 | 37

AE ? L|L P I X 35 18 | Tubercles

AV L|L P 11 X 35 42

BA L|L P I X X 35 38 | Dentine visible on R. tusk

BD L| ? P II 37 37 | Pointed teeth

AF L P 11 37 37

BM L|L P II 38 38 | Scars on nose, R. and L., and muzzle, L.
BI L P 1I X 40 36 | Wrinkles on neck and in back head

BR L P 11 40 40 | Scars on nose, R. and L., and muzzle, R. and L.
AA| ? L{L|L | 11 X 45 0 | Wrinkles and tubercles

AX L P - 38 38
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Fig. 15: A characteristic pattern of folds in the skin of
the back head region was used for identification of
walrus “AQO” on photos taken at Lille Snenes (Dove
Bugt) in 1982 (A), 1988 (B), 1989, and 1990 (C).
Tusk shape and dimensions were used as supplement-
ary characters for identification. Photos: (A) K. Fis-
cher; (B) L. Maagaard:; (C) L.@. Knutsen.
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Fig. 16: Walrus “AQ”
was identified on photos
taken at Lille Snens
(Dove Bugt) in 1986 (A)
and 1990 (B). The shape
of the tusks and the pat-
terns of dark lines in the
cementum of both tusks
near the gum line were
used for the identifica-
tion. Photos: (A) M.
Forchammer: (B) L.@.
Knutsen.
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Fig. 17: Walrus “BG”
was identified on photos
taken on Lille Snenzs
(Dove Bugt) in 1987 (A)
and off Eskimonzs
(southern Clavering @)
in 1989 (B). Scars, skin
folds and dark lines in the
cementum of both tusks
were used for the iden-
tification. Photos: (A) L.
Maagaard; (B) M. Eland-
er.
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Fig. 18: Walrus “AU” photographed
in 1990 on Lille Snenzs (Dove
Bugt) (A,B), and in 1991 on
Sandgen (Young Sund; C). Breakage
of the right tusk, a specific fracture
site, dark lines in the cementum and
length and shape of the left tusk
were used for the identification.
Photos: (A) L.@. Knutsen; (B) L.
Maagaard; (C) R. Sgder.
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the total number of animals using Lille Snenzs hauled out
during the “peak day” (Born & Knutsen 1997).

Based on two seasons of sporadic observations primar-
ily centered around Lille Snen®s. Maagaard (1990) sug-
gested that between 40 and 80 walruses could be found in
northern Dove Bugt during summer.

Between 1952 and 1995 the number of walruses haul-
ing out on Lille Snenzs increased significantly (Table 4).
Aregression of logarithmic transformed (In) observations
by year. weighted for number of observation days per
year, indicated an annual increase of 4.8% (95% CI1 2.2 -
7.5%) in the number of walruses occurring on Lille
Snenes (InY=-0.7869X + 0.04693 * Year-1000; R=0.619,
DF=1/21). This increase was statistically significant
(F=13.077, P<0.05). The number of walruses hauling out
on Lille Snenzs in 1995, as predicted by the regression,
was 39 (95% CI 27-56).

A similar regression carried out with data from Store
Snens (Table 5) indicated an annual increase of about
4.9% per year. This relationship was, however, not statis-
tically significant (F=1.696, P>0.05, R=0.366, DF=1/11).
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Fig. 19: Maximum daily
counts of walruses at Lille
Snenes (Dove Bugt)
between 29 July and 25
August 1989 (top) and
between 30 July and 23
August 1990 (bottom).
During the period 31 July-
3 August 1989 ice hum-
mocks blocked access to
the southern beach where
the walruses preferred to
I haul out in 1989. Strong

L

LTI

1]

[

winds during 14-16 Au-
gust 1990 forced the wal-
ruses to leave the beach.
Black columns = numbers
on land; hatched = in wa-
ter ; white = on ice.
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The areas north of Dove Bugt
(north of approximately 77° N)

In recent years, walruses have been observed on several
occasions in areas north of Dove Bugt. Of a total of 76
coastal observations between 1879 and 1994 have been
recorded north of 77° N (Appendix 2); about 90% of
these are post-1984. Of a total of 16 offshore observa-
tions north of 77° N, 63% were made after 1984 (Table
7). In particular, many of the observations were made
north of approximately 80° N (Fig. 20). An extensive
sheet of fast ice and consolidated multi-year pack ice in
the Nioghalvfjerdsfjorden (79-Fjorden) area (c¢f. for ex-
ample Schneider & Budeis 1994, 1997) between fle de
France and approximately 79° 30" N apparently prevents
the walruses from getting close to the coast during certain
years. Observations at the head of Dijmphna Sund in July
and early August 1989 showed that walruses also use in-
shore areas after the fast ice breaks up (Obs. no. 453-
462).

The 75 observations for which month was stated were
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Fig. 20: Distribution of ob- 15°
servations of walruses in
northeastern Greenland after
1950. Numbers refer to Ap-

pendix 2.
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made between March and August; 87% were from the pe-
riod June-August (Table 1).

North of Dove Bugt walruses have been observed
hauled out on land at Marmorvigen in Dijmphna Sund
(Obs. no. 461) and in Hanseraq Fjord (Obs. no. 467). Fe-
ces on the beach at Kilen indicates that they also haul out
there (Fig. 5 C). On 3 June 1993 a group of about 80 wal-
ruses hauled out at the edge of the fast ice in Antarctic
Bugt (80° 57° N, 137 52’ W; Obs. no. 498; Fig. 21). This
is the largest group of walruses recorded in eastern
Greenland since 1932.
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Sex and age composition

A sexual segregation of adult walruses outside the mating
season has been observed in many areas (e.g. Fay 1982,
Gjertz & Wiig 1995).

Johansen (1910) stated that in northeastern Greenland,
males occurred in groups of up to 10, including both older
and younger individuals. Females were encountered sing-
ly and, apparently, much less often. Freuchen (1921) hy-
pothesized that females were likely to be found in remote
areas north of Dove Bugt. Although both males and fe-

31



males of all age classes occurred at the entrance to Kanger-
tittivaq in the 1920s (Pedersen 1926, 1934, 1942), and the
fact that Pedersen (1934) reported a catch of a pregnant fe-
male from this area, Pedersen (1942) noted that only few
female walruses have been observed in eastern Greenland.
This information suggests that females generally occurred
further north than males in eastern Greenland.

In this study, reliable information on the occurrence of
the two sexes was available from two types of sources:
(1) notes by Danish and Norwegian trappers who had de-
termined the sexes of killed animals and (2) records of
experienced observers during walrus surveys.

Information from trappers operating between approxi-
mately 74° and approximately 77° N was available for
245 walruses (Appendix 2). Of these, 29.8% were re-
corded as being males and 2.5% as females, while for the
remaining 67.7% sex was not stated. Twenty per cent
were classified as adults, 1.6% as subadults and 1.6% as
dependent calves (< two years old); the remainder were
not classified according to age.

It was only possible to document a total of 18 observa-
tions of females. Half of these were from the northern
parts of the area — i.e. around Danmarkshavn.

Recent observations support Freuchen’s (1921) hy-
pothesis that female walruses are mainly distributed
north of 77° N. For example, in August 1980 a female
with a calf was observed in Hanseraq Fjord (approx. 80°
16’ N; Obs. no. 468); in June 1991 three adult females
with newborns were seen in the same general area (Obs.
no. 489). During aerial surveys in May-June 1993, more
than half of the walruses observed in the Northeast Water
area were adult females with subadults and calves. Of a
total of 148 walruses observed, 38 were identified as
adults (3 M, 14 F, 21 not identified to sex). One, five and
two were identified as 0-, 1 — and 2-year-old calves, re-
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Fig. 21: A group of about 80
walruses hauled out at the
edge of the fast ice in Antarc-
tic Bugt (80° 57" N, 13°
52°W) on 3 June 1993 (Ap-
pendix 2. Obs. no. 498). Only
adult females, subadults and
calves were identified. Fecal
staining (left) indicated that
the area is used for foraging.
Photo: J. Thomassen.

spectively. Among those not classified according to sex
and age was the above mentioned group of about 80 wal-
ruses in Antarctic Bugt. Judged from a distance of about
100 m this group appeared to consist mainly of adult fe-
males, subadults and calves. Blood on the ice near a
small calf indicated that it had recently been born (this
study). During an aerial reconnaissance from Nordost-
rundingen to Eskimonzs on the afternoon of 25 July
1993, 17 out of a total of 92 walruses observed were re-
corded as “pups” (Tahon & Vens 1994:118; on p. 116 a
total of 93 is given).

Hence, it appears that outside the breeding season
adult male walruses are mainly distributed south of ap-
proximately 77° N, whereas females and most subadults
occur north of 77° N. This conclusion is also supported
by considering the sex composition of the catch in the
Kangertittivaq area (see p. 40). Adult males equipped
with satellite-linked radio transmitters occurred in the
Northeast Water area during February (i.e. during parts of
the mating season) (Born & Knutsen 1992) where fe-
males presumably occur for the major part of the year.

Wintering areas

Walruses are only capable of breaking up through ice of
up to about 20 cm thick, and have to retreat to other areas
if the ice becomes thicker (Fay 1982). Therefore polynyas
and flaw leads with predictable open water or light ice
conditions in areas with access to benthic invertebrate
food generally comprise important walrus wintering
grounds (e.g. Vibe 1950, Stirling et al. 1981, Born et al.
1995c¢). Furthermore walruses prey facultatively on seals
— in particular on young ringed seals (Phoca hispida; e.g.
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Fig. 22: Typical maximal extension
of winter ice cover in eastern Green-
land between approximately 68° and
approximately 82° N. Areas with
significant recurring polynyas are
indicated: (1) The northern parts of
Kialiip Kialia (Blosseville Kyst), (2)
the entrance to Kangertittivaq
(Scoresby Sund), (3) the Gael Ham-
ke Bugt area, (4) the Wollaston For-
land - Sabine @ - Hvalros @ — Lille
Pendulum area, (5) Hochstetterbug-
ten, (6) at Store Koldewey, (7) Ile de
France, and (8) the Northeast Water
off the coast between Dijmphna
Sund and Nordostrundingen. NOAA
thermal infra-red satellite imagery,
16 March 1994 (source: Danish Me-
teorological Institute, Copenhagen).
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Johansen 1910, Lowry & Fay 1984) — which often occur
in polynya areas (e.g. Pedersen 1942, Stirling et al. 1981).
Walruses mate in winter (late January — April) (e.g. Mans-
field 1966, Fay 1982, Born 1990), so recurring polynyas
are presumably also important as breeding grounds. Ice
conditions are generally severe in eastern Greenland. The
area is dominated by the cold East Greenland Current (e.g.
Koch 1945). It is therefore likely that the survival of the
walrus population in this area depends to a large extent on
the availability of polynyas and persistent flaw lead
systems during winter (see also Anon. 1995).

Significant recurring polynyas are found in the follow-
ing places: (1) The northern parts of Kialiip Kialia
(Blosseville Kyst), (2) the entrance to Kangertittivaq, (3)
in the Gael Hamke Bugt area, (4) along Wollaston For-
land and in the Sabine @ — Hvalros @ — Lille Pendulum
area, (5) in Hochstetterbugten and at southern Shannon,
(6) at eastern and southern Store Koldewey, (7) at south-
ern ile de France and (8) in the Northeast Water off the
coast between Dijmphna Sund and Nordostrundingen
(Mikkelsen 1922, Amdrup 1913, Pedersen 1942, Koch
1945, Mikkelsen 1994, Nielsen & Valeur 1994; Fig. 22).
The extent of these polynyas varies from year to year, and
they may be connected via the flaw lead system (Koch
1945). Few observations of walruses have been reported
between October and April when winter ice conditions
prevail. Although a few individuals occur during winter
in the flaw leads south of Kialiip Kialia (Blosseville
Kyst) (this study), the observations in Appendix 2 indi-
cate that the majority winters in the polynya areas north
of Kialiip Kialia.

An observation of walruses in a small polynya near
Alborghus (SW Dove Bugt; Obs no. 316) in May 1974
indicates that they sometimes also winter in small areas
with semi-permanent open water.
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Fig. 23: An adult male walrus
hauled out on 3 June 1993 on
dense fast ice in Antarctic
Bugt (80° 56’ N, 14° 04'W)
(Appendix 2. Obs. no. 495).
This animal, which was
hauled out about 100 m from
the water, had numerous
bleeding scars and was rela-
tively emaciated indicating
that it recently had participat-
ed in mating. Several adult
females were observed in the
same area. Photo: J. Thomas-
sen.

The Northeast Water at Nordostrundingen is the largest
polynya in eastern Greenland. Small areas and leads of
open water are present in this area all year round. Howev-
er, the “summer polynya” usually opens gradually from
early May to early July, reaching its maximum extension
(59 000 — 124 000 km? by August — September. The
polynya closes again between mid September to mid Oc-
tober when the formation of new ice is rapid (Bohm et al.
1997, Minnett et al. 1997).

Recent observations support Pedersen’s (1942) sug-
gestion that the Northeast Water was a walrus wintering
area. Tracking of adult males equipped with satellite-
linked radio transmitters in the Dove Bugt area in 1989
and 1990, revealed that adult males were present in the
Northeast Water area and in the pack ice over the edge of
the continental shelf between about 73° N and about 81°
N during winter (Born & Knutsen 1992).

Only a few adult males were observed in the Northeast
Water area during the aerial surveys in May-June 1993
(Fig. 23). However, the surveys were conducted after the
mating period, and it is therefore likely that most males
may have already migrated south to their summering areas.

Migrations and offshore observations

Studies of movement of walruses equipped with satellite-
linked radio transmitters (Born & Knutsen 1992) support
Pedersen’s (1934) suggestion that walruses made local
migrations from Dove Bugt north to Nordostrundingen
and south to Shannon.

Walruses have been observed offshore in the Fram
Strait and the Greenland Sea on a number of occasions.
Gray (1927) stated: “Although the walrus is usually
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Table 7. Offshore observations of walruses in the Greenland Sea and Fram Strait between 1863 and 1992 — presented from south to north

(Fig. 24). - = no information.

Obs. Day/Month/Year Locality Remarks Source
1% primo 5 1863 Jan Mayen 1 seen Quennerstedt 1868
2 26 7 1876 70° 50’ N-21° 00" W 1 walrus Gray1933
3 3 7 1907 73° 04’ N-16° 00" W 1 Kinnear 1907
4 22 6 1887 73° 28 N-16° 08" W 1 Gray 1933, 1942
5 . 7 1988 75° 20" N-08° 58' W 1 adult Joinis & Tahon 1992
6 7 5 1883 76° 10" N-10° 00° W 1 Gray 1929
7 4 7 1892 76° 00’ N-00° 00’ W 1 Anon. 1884-1910
8 23 6 1988 76° 40’ N-02° 05’ W 1 adult Joiris 1991
9 . 8 1992 76° 50’ N-06° 00° W 1 subadult Kristensen & Kristensen 1993
10 : 8 1992 77° 15’ N-11°30' W I subadult Ibid.
11 6 7 1879 78° 00’ N-03° 00’ W 1 Gray 1927,1929
12 29 5 1891 78° 10’ N-00° 15° W 1 Gray 1933
13 25 5 1993 79° 08’ N-05° 48" W 1 adult This study
14 21 5 1888 79° 16’ N-04° 46’ E 1 Livingstone-Learmonth 1888
15 31 7 1984 79° 36" N-08° 12°' W 1 1. Gjertz pers. comm. 1994
16 26 5 1897 79° 40’ N-02° 10'E 1 Gray 1933
17 . 4 1977 79° 50’ N-12° 00" W 4 Vibe 1981
18 15 5 1888 79° 50’ N-05° 15" W 1 Gray 1929, 1889
Livingstone-
Learmonth 1888
19 7 8 1992 80° 16’ N-08° 40’ W 1 Kristensen & Kristensen 1993
20 16 6 1993 80° 31"'N-10° 57" W 1 two- This study
year old
21 6 8 1992 80° 36’ N-07° 56’ W | three- Kristensen &
year-old Kristensen 1993
female
22 25 7 1984 80° 38" N-09° 29' W 1 adult 1. Gjertz pers. comm. 1994
male
23 4 8 1992 80° 44’ N-08° 50°' W 1 subadult Kristensen & Kristensen 1993
24 25 8 1984 80° 46’ N-08° 32'W 2 Dietz 1984
25 . 8 1992 80° 50’ N-08° 45’ W 1 subadult Kristensen & Kristensen 1993

* On 14 february 1997, a male walrus was shot on land on Jan Mayen (I. Gjertz, pers. comm 1997).

Svalbard

Greenland Sea

! Jan Mayen
70°N
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found near land subsisting on shell-fish it finds at the bot-
tom, it is also on rare occasions found among the drift ice
in deep water, far from land, subsisting on seals and oth-
er mammals”. Gray (Ibid.), who presented observations
of walruses made offshore by British whalers during the
last decades of the 19th century, also wrote that “during
Scoresby’s time [i.e. early 19th century] straggling wal-
ruses were apparently more frequently seen by whalers
on the so-called ‘whaling banks’ between Greenland and
Spitsbergen”.

The offshore observations summarized in Table 7 and
Fig. 24 indicate that a connection exists between walrus-
es in eastern Greenland and those in the Svalbard region.

Catch

Catches by European sealers and trappers

European sealers, hunters and trappers caught walruses
in eastern Greenland between 1889 and the 1950s. In
1889 the Norwegian sealing captain Ragnvald Knudsen
reached the coast of central eastern Greenland (Knudsen
1889). This occurred during a period in which, according

Fig. 24: Offshore observations of walruses in the Fram Strait
and Greenland Sea, 1863-1993. Numbers refer to observation
number in Table 7.
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Table 8. Number of walruses caught by European sealing vessels between Kangertittivaq (Scoresby Sund) and Dove Bugt, 1889-1939.

Vessel Year Number Locality Source
Hekla 1889 267 Kap Berghaus Knudsen 1889, 1890
Gael Hamke Bugt Gizver 1937
Hvalrosgen, Kuhn @ Jennov 1945a,b
Frena 1897 13 No information " Anon. 1898-1913
Avance 1897 10 No information Ibid.
Anna 1898 64 Kap Berghaus Anon. 1932
Jennov 1945a,b
Polar Star 1898 70 Clavering @ Southwell 1899
Diana 1899 57 No information Anon. 1898-1913
Spstrene 1899 13 Between Clavering @ and Anon. 1932
Kejser Franz Joseph Fjord Jennov 1945a,b
Balaena 1899 4 Shot at Hvalros @ Nathorst 1900
Spitsbergen 1899 15 Vicinity of Shannon Anon. 1932
and Clavering @ Jennov 1945a,b
Sostrene 1900 32 No information Anon. 1898-1913
Cecilie Malene 1900 10 No information Ibid.
Spitsbergen 1901 46 “Clavering Fjord” [i.e. Isachsen & 1932
Young Sund]; “on a Isachsen
sand bank”
Minna 1900/06 20-40 Eastern coast of Anon. 1932
per year Greenland Jennov 1945a,b
Laura 1903 No information Anon. 1898-1913
Wild Flower 1903 5 No information Ibid.
Anna 1903 14 No information Ibid.
Unknown 1903/08 77 “Said to be have been Léng 1972:204
caught” in NE Greenland
Laura 1904 1 No information Anon. 1898-1913
Johannes Bakke 1904 2 No information 1bid.
Lykkens Prgve 1904 7 No information 1bid.
Severn 1905 22 Danmarkshavn Grgdahl 1914
fide Sther 1936
1906 “few” Isachsen & 1932
Isachsen
Laura 1909 4 Jackson @ Kmunke 1910
Aurora 1912 2 No information Anon. 1898-1913
Polara 1919 5 Between Kap Hold with Anon. 1932
Hope and Kap Bismarck Jennov 1945a,b
Johanna 1919 16 Between Clavering @ Anon. 1932
Schjelderup and Shannon Jennov 1945a,b
Jopeter 1922 “a few” “Clavering Fjord” Isachsen & 1932
1 Hvalros @ Isachsen
Quest 1923 ? Hurry Fjord Ibid.
Hanseat 1925 11 Eastern coast of Ibid.
Greenland Jennov 1945a,b
Anon. 1932
Heimland 1926 2 Davy Sund-Sabine @ Isachsen & 1932
Isachsen
Fangstmand 1927 58 Between Clavering @ Anon. 1932
and Shannon; Isachsen & 1932
majority taken at Isachsen
Sandodden [i.e. Kap Andresen 1927-29
Berghaus]
1928 No catch by sealers Ibid.
Seelbarden 1929 “some”; between Shan- Anon. 1932
Kap Flora non and Scoresby Sund Jennov 1945a,b
Veslekari 1927/29 9 Between Clavering @ Isachsen & 1932
and Sabine @ Isachsen
Veslekari 1929 “some” Between Clavering @ Ibid.
and Sabine @
Quest 1937 7(8) Young Sund Hansen 1944
At Kap Mary (Fig. 25) Knutsen 1992
Polarbjprn 1939 1 Young Sund? Lgng 1964

 No information: Area of operation given in “Norsk Fiskeritidende” as either “Vestisen” (the West Ice; i.e. the Greenland Sea area)

or “@stgrenland” (i.e. eastern Greenland).
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Fig. 25: A group of four adult
male walruses killed in the
vicinity of Kap Mary (eastern
Clavering @) in May 1937 by
personnel from the sealing
vessel Quest (captain Schjel-
derup). Hansen (1944) refers
to a total of 7(8) being killed
(Appendix 2. Obs. no. 131).
Left to right: E. Halvorsen
(7), count G. Micard and G.
Eriksen. Photo: probably
Captain L. Schjelderup (Will
C. Knutsen’s collection).

to Vibe (1967), the pack ice was relatively loose and
moved relatively quickly along the coast of eastern
Greenland. Vibe (/bid.) referred to this period as “the
drift-ice pulsation stage” (ca. 1860 to ca. 1910). During
his trip in 1889 Knudsen caught 267 walruses, of which
the majority were likely to have been killed on land
(Knudsen 1889, 1890, Giever 1937, Jennov 1945a,b).
The Inuit population living in northeastern Greenland
disappeared presumably not long after 1823, when they
were seen for the last time by Commander D.C. Claver-
ing (Clavering 1830). The Norwegian sealer therefore
stumbled across pristine hunting grounds along the north-
eastern Greenland coast. Knudsen’s operation opened an
era of commercial hunting in the area, and during the fol-
lowing decades several sealing and whaling vessels
caught walruses in eastern Greenland (Table 8). During
the period 1889-1922, Norwegian vessels were able to
reach the coasts of northeastern Greenland at least 89
times; 37 of these trips were made in the period 1900-
1906 (Isachsen 1922, Krogh 1932). According to Higgins
(1989), Norwegian ships visited the coasts of northeast-
ern Greenland on at least 142 occasions during the period
1889-1931.

These hunting expeditions in the coastal waters of
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eastern Greenland usually supplemented offshore sealing
operations primarily for harp (Phoca groenlandica) and
hooded seals (Cystophora cristata) (e.g. Krogh 1932).
Walruses, which were caught for their blubber, hide and
ivory (e.g. Knudsen 1889, Anon. 1898-1913, Lgng
1972), were mainly taken in the areas around Clavering
@ and in the vicinity of Shannon (e.g. Isachsen & Isach-
sen 1932; Fig. 25). Apparently, a large proportion of the
killing was carried out on terrestrial haulout sites.
Between 1908 and 1960, Norwegian and Danish trap-
pers wintered in the areas between Carlsberg Fjord (71°
45’ N) and Skarfjorden (77° 30’ N). However, in the pe-
riod 1909-1922, Norwegian trappers did not winter in
northeastern Greenland (Giever 1939). There were a to-
tal of 534 “person-winterings” with an average of 14
persons per winter between 1908 and 1960 (range: 3-31
persons/winter; Mikkelsen 1994). This hunting activity,
which was most intensive between about 1930 and 1952,
peaked in the 1930s. The main game was Arctic fox
(Alopex lagopus). The trappers usually hunted muskox-
en (Ovibos moschatus) to provide food for their dogs,
which were used for transportation along the trap line.
Walruses were sometimes killed for the same purpose
(e.g. Mikkelsen 1994). The hides were salted (Anon.
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year not stated, Jennov 1930-31, Madsen 1989) and ex-
ported together with blubber, tusks, skulls and penis
bones (Jennov 1930-31, Anon. 1920, 1921, Andresen
1930-31, Sgrensen 1953-54, Madsen 1989). Around
1950 walrus hides had a value of 3 Danish kroner per kg
(S¢grensen 1953-54).

To facilitate killing and flensing, the Norwegian and
Danish trappers usually shot walruses that were hauled
out on ice or on land (e.g. Jennov 1933, Hennings 1936-
41; Fig. 26). Walruses hunted at sea were frequently lost
despite the fact that they were usually harpooned (e.g.
Nielsen 1919-21, Anon. 1929-31, Dalskov 1938-39, Jen-
sen 1938-39, Hennings 1939-40). Sometimes when a
walrus was lost, the trappers would continue to search for
a number of days, hoping that it would return to the sur-
face after becoming bloated (e.g. Jennov 1933).

There was no information available regarding losses
resulting from the walrus hunting by vessel and sealers.
On many occasions the killing was apparently carried out
at terrestrial haulouts (this study). The hunters tried to kill
the walruses while they were hauled out, however at least
some of the animals often escaped and fled into the water

e S o
Fig. 26: Danish trappers preparing to butcher adult male walrus-
es near Hvalrosodden (Dove Bugt) in the summer of 1934 (year
uncertain). Walruses were often killed on the ice or land to make
the butchering easier. Walruses that died in the water were usu-
ally towed into shallow water to be butchered at low tide. The
hunters are (top from left to right): Kristian Jensen, H.V. Nielsen
and Finn Kristoffersen. Bottom: Finn Kristoffersen and H.V.
Nielsen (pers. comm. Peter Schmidt Mikkelsen 1994). Photos:
Presumably Poul Poulsen.
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(Knudsen 1889). It is therefore reasonable to assume that
a relatively large number of walruses may have escaped
mortally wounded. Therefore the crude loss rate of 20%
suggested by Chapskii (1936) and Gjertz in litt. (1997)
for this kind of hunting is considered to be reasonable.
The crude loss rate estimated from data in Appendix 2 for
the catch by the Norwegian and Danish trappers operat-
ing between Kangertittivaq and Dove Bugt is about 9%
(22 reported lost of 245 struck). However, this must be
regarded as an absolute minimum estimate because loss-
es were not stated in many of the sources cited in Appen-
dix 2. When based on information extracted from journals
which are particularly specific and detailed also about the
hunt and losses, the overall loss rate is estimated to be as
high as 26.5% (18 lost of 68 struck) (Nielsen 1919-21,
Jensen, H.L. 1922-23, Anon. 1929-31, Tollgfsen 1932-33,
1933-34, Dalskov 1938-39, Jensen, C. 1938-39).

Walrus catch statistics from eastern Greenland are
generally incomplete. In this study (Table 8 and Appen-
dix 2) we were able to document the catch of a total of
1131 walruses (exclusive of loss) by foreigners between
1889 and 1951; of these, all except eight were caught
before 1940. A total of 940 animals were taken primari-
ly by Norwegian vessels (Table 8); 95 and 96 were
landed by Norwegian and Danish trappers, respectively.
Jennov (1945a,b), who had a substantial knowledge
about the activities of trappers hunting in eastern Green-
land, estimated that more than 1000 walruses had been
killed over a period of 40-50 years from 1889. The ma-
jority were taken during the first half of this period
(Ibid.). According to Jennov (1945a,b), hunters operat-
ing for the hunting company “@stgrgnlandsk Kompag-
ni” (later re-organized as the holding company “A/S
Nanok™) caught 48 walruses between 1919 and 1924.
He estimated that Norwegian trappers did not take more
than 150 animals between 1926 and 1939, and that trap-
pers employed by “Nanok” caught 60-70 animals during
the period 1929-39. This study was only able to docu-
ment catches of 28, 86 and 41 walruses for these three
periods, respectively. However, if Jennov’s figures are
accepted, a minimum estimate of the total number of
walruses landed during the period 1889-1939 is about
1231.

To our knowledge there are no records of the number of
walruses killed during the period 1940-1956, when wal-
ruses were finally officially protected in areas of north-
eastern Greenland where European hunters and trappers
operated. Arough estimate of the number killed during this
period can be derived if one assumes that at least one wal-
rus was killed per year (for dog food and trophies) at each
of the hunting stations situated close to walrus habitats
between Hold with Hope (approx. 73° 45’ N) and Mgrke
Fjord (approx. 76° 50’ N) during this period. A total of 17
different stations situated in walrus areas were manned
at this time, although the number varied between one
and nine per year (mean = 4.8 station per year; ¢f. Mik-
kelsen 1994:67). Thus, it is estimated that a total of about
80 walruses were killed during the period 1940-1955.
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Overall it is estimated that 1311 walruses were landed
between 1889 and 1955. If “operation-specific” losses
are included (20% for vessel catches; 26.5% for trap-
pers), a total of about 1680 walruses were killed by non-
residents before 1956. During the same period Green-
landers further south landed an estimated 170 walruses,
corresponding to 221 walruses if losses are included (see
p. 41).

The catch of walruses by Greenlanders

Walruses were traditionally taken by the Inuit of eastern
Greenland (e.g. Scoresby 1820, Thostrup 1911, Mathias-
sen 1933, Sandell & Sandell 1991, Andreasen 1997).
Scoresby (1820:333-334) described the finding of a wal-
rus which had been recently killed by Greenlanders: ” A
Bremen whaler found a dead sea-horse [walrus], in the
summer of 1820, within sight of the east coast of Green-
land, in the latitude of 73°, in which there were two har-
poons, such as are used by the Esquimaux ... From the

SOT%
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Fig. 27: Distribution by month of the catch of walruses (1950-
1983) in the Tasiilaq (Ammassalik) municipality (N = 28;
source: Anon. 1954-1987).
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Fig. 28: Distribution by month of the catch of walruses in the It-
togqortoormiit (Scoresbysund) municipality. Black column =
catch (N = 21) reported in Anon. (1954-1987). White columns =
catch (N =17) sampled during this study (1988-1994).
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Table 9. Catch of walruses in the Ittogqortoormiit (Scores-
bysund) municipality, 1925-1994. Legend: — = indicates a gap
in the series of years. (.) = no information available.

Year Number Source

1925/26 70 Pedersen 1926; Mikkelsen & Svei-
strup 1944

1926/27 10 Ibid.

1927/28 6 Ibid.

1928/29 2 Ibid.

1929/30 3 Hgegh 1931

1931 2 Ibid.

1934/35 3 Petersen 1957

1947/48 4 Statistics of “Nanok”; Mikkelsen 1956

1948/49 2 Ibid.

1949/50 3 Ibid.

1954/55 2 Anon. 1954 ... 1987

1955/56 13 Ibid.

1956/57 3 Ibid.

1957/58 1 Ibid.

1958/59 2 Ibid.

1959/60 2 Ibid.

1960/61 1 Ibid.

1961-1963 () Ibid.

1964/65 | Ibid.

1966-1971 | Ibid.

1972 1 Ibid.

1973 | Ibid.

1974 ) Ibid.

1975 5 Ibid.

1976 @) Ibid.

1977 3 Ibid.

1978 2 Ibid.

1979 1 Ibid.

1980 () Ibid.

1981 (10) Ibid. Catch estimated in the Hunters’
Lists of Game (HLG)

1982 (1) 11 according to Ibid.; 10 of these
estimated. Born (1983 estimated
a catch of about 20

1983 (18) Ibid. (includes an estimate of 10)

1984 (10) Ibid. Estimate

1985 22 Ibid.

1986 3 J. Thygesen pers. comm. 1988

1987 9 Ibid.

1988 7 Ibid.

1989 12 J. Brgnlund in lirr. 1994

1990 1 Ibid.

1991 2 Ibid.

1992 2 Ibid.

1993 11 Ibid.

1994 6 Ibid.

state of the carcass, it was evident that the animal had not
been long dead”.

Due to a general scarcity of walruses in southeastern
Greenland the catch in this region has always been negli-
gible (e.g. Mikkelsen & Sveistrup 1944). Since 1966
walruses have been sporadically shot in Kangerlussuaq in
the northern part of the municipality of Tasiilaqg/Ammas-
salik (Siegstad 1989, Glahder 1992, 1995). From the lim-
ited information available it appears that in the Tasiilag
municipality, walruses may be caught in all seasons, but
mainly in the period June-November (Fig. 27).

There is no information specifically relating to walrus
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hunting methods in these areas. However, because the
hunting traditions and equipment in the Tasiilaq area
(Glahder 1995) resemble those in the Kangertittivaq area,
hunting methods in the two areas are presumably similar
(see below).

The official catch statistics — the Hunters’ Lists of
Game (HLG) (Anon. 1944) — do not indicate that any
walruses were caught in the Tasiilaq area, and there does
not seem to be any information from other sources about
the number caught during the early decades after coloni-
zation in 1894. According to Mikkelsen & Sveistrup
(1944:91) walruses were occasionally caught in the dis-
trict, however they were never of any importance as
game animals. Pedersen (1930) estimated that the annual
catch in southeastern Greenland during the late 1920s
was about | walrus.

According to the HLG (Anon. 1954 ... 1987) the annu-
al catch of walruses in the municipality of Tasiilaq aver-
aged 2.3 walruses (SD = 2.24, range: 1-10; 16 years of re-
porting) between 1954 and 1987 — the last year for which
the HLG provide a record of catches. Robert-Lamblin
(1986) stated that one or two walruses were caught every
year in these areas. According to local informants, a total
of only three walruses were taken (1 in Kulusuk in 1993
and 1994; 1 in Isortoq in 1995) during the period 1993-
1995 (Department of Fishery, Hunting and Agriculture,
Nuuk, via Aqqalu Rosing-Asvid in litt. 1997).

In the Kangertittivaq area, the majority of walruses are
taken in the shallow waters near Napparuutilikajik (Kap
Swainson) between April and August (Fig. 28) (Born
1983, Sandell & Sandell 1991, this study). According to
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Sglberg (1975), walruses are shot either from land or
from the ice edge when observed during the hunt for
ringed seals. Walruses hauled out on ice floes are shot
from dinghies powered by outboard engines. Rifles with
7.62 mm caliber (Ibid.) or .30-06 caliber are used. Rifles
of smaller caliber (.222) have occasionally been used for
killing walruses (Sandell & Sandell 1991). The hunters
try to kill the walruses instantly by shooting metal-jacket-
ed bullets from a short range at the head, neck or back-
bone. Harpoons are rarely used, and if the walrus sinks in
shallow water it is retrieved with a hook. Although some
meat is used for human consumption, much of the meat,
blubber and intestines is used for dog food. The tusks are
traded to the Greenland Trade Company (KNI), or sold
privately (Born 1983, Sandell & Sandell 1991). Although
a few subadults and adult females are occasionally killed,
the catch in the Kangertittivaq area consists mainly of
adult males. A sample of 18 walruses killed at the en-
trance to Kangertittivag between 1988 and 1994 was
comprised entirely of males with a mean age of 16.9
years (SD = 6.9; range: 5 to 30 years; this study).

When the Kangertittivaq area was re-populated by hu-
mans in 1925 (Mikkelsen & Sveistrup 1944), about 70
walruses were landed between mid 1925 and mid 1926
(Pedersen 1930, Mikkelsen & Sveistrup 1944; Fig. 29).
Twenty-five were shot in June-August 1925 (Pedersen
1926). The subsequent catch dropped dramatically. Dur-
ing 1926/27, 1927/28 and 1928/29, only 10, 6 and 2 wal-
ruses were taken (/bid.).

Between 1928 and 1979 (22 years of reporting), the re-
ported annual catch averaged 2.6 walruses per year (SD =

5 ".'i,, A

Fig. 29: An adult walrus killed near the
settlement of Ittogqortoormiit (Scores-
bysund) in the mid-1920s. Judging
from the slender tusks and neck, and
the lack of skin tubercles, this animal
was a female. Photo: probably A. Pe-
dersen. Copyright: Arktisk Institut, Co-
penhagen.
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2.6, range: 1-13 animals; Table 9). In the period 1980-
1994, the reported catch in the Kangertittivaq area aver-
aged 9.3 per year (SD = 5.7, range: 2-22 animals; 14
years of reporting; Table 9).

Sglberg (1975) estimated that the catch averaged about
S walruses per year in the early 1970s. Based on informa-
tion obtained from residents in the Kangertittivaq area,
Born (1983) estimated that at the beginning of the 1980s
about 10 walruses were landed annually. Sandell & San-
dell (1991:109) estimated that during the 1970s and
1980s the landed catch of walruses varied between 5 and
15 animals per year. Based on the information presented
in Table 9 and the assumption that not all catches were re-
ported, it is estimated that the annual catch in the Kanger-
tittivaq area since 1980 has varied between 10 and 20
walruses.

Losses are not well documented. Dietz & Joensen
(1986) witnessed a kill of three walruses during the spring
hunt where one walrus was killed-but-lost. Of nine wal-
ruses killed at Napparuutilikajik during April 1983, three
were lost (Born 1983). Four out of a total of 23 walruses
killed during the spring hunts in 1986, 1987 and 1988
were not retrieved (Jens Thygesen, pers. comm. 1988).
When combined this information suggests an overall loss
rate of about 23% (i.e. per cent lost of all killed).

The resulting estimate of the landed catch in eastern
Greenland is about 15 to about 25 walruses per year. If
23% loss is included, the total number of animals removed
annually ranges between 20 and 30, mostly adult males.

Estimation of present population size

During a kayaking trip from Nordostrundingen to Kan-
gertittivaq, Andersen (1984) recorded a total of about 329
walruses between Nordostrundingen and Clavering @ in
the period 15 July to 23 August 1984. About 240 of these
animals were observed between Kilen and Norske @er in
the period 15 to 25 July. No information about the pro-
portion of these animals that were hauled out is available.

During aerial reconnaissance surveys along the coasts
and over the offshore pack ice in the Northeast Water
area in the period 26 May to 18 June 1993 (Born & Tho-
massen 1994), the highest number observed during a sin-
gle day was 108 (observed on 3 June 1993 between Hen-
rik Krgyers Holme and Kilen). This included the concen-
tration of about 80 animals hauled out on the fast ice in
Antarctic Bugt (see Sex and age composition). Five of
the 108 animals observed were in the water; the remain-
der were hauled out. When the same areas were surveyed
on 14 June 1993, 94 walruses were observed, 17 of which
were in the water (Born et al. 1994b). On 25 July 1993,
Tahon & Vens (1994) counted a total of 93 walruses (19
in the water) during an aerial reconnaissance between
Nordostrundingen and Eskimonzs.

Information obtained from satellite telemetry and from
direct observations in northeastern Greenland (during
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August-September) indicates that during this period male
walruses are either hauled out or at the water’s surface,
and are therefore available for detection about 44% of the
time (Born & Knutsen 1997). If this correction factor is
applied to the counts given above, an estimated 200 to
250 walruses, primarily adult females and young of both
sexes, were present in the Northeast Water area north of
approximately 79° N during June-July 1993.

During the open water season, male walruses concen-
trate in northern Dove Bugt and in Young Sund. This
same pattern of distribution was observed during studies
in 1989, 1990, 1991 and 1994, when walruses were found
concentrated at Lille Snenzs and at Sandgen (Sgder
1991, this study).

Andersen (1984) observed only 10 and 6 walruses in
the Dove Bugt and Young Sund areas, respectively. How-
ever, about 50 males are known to occur in each of these
areas during the open water season (this study). Thus,
about a hundred animals may be tentatively added to the
329 animals recorded by Andersen (1984). Therefore, a
conservative (i.e. negatively biased) estimate of the pop-
ulation in eastern Greenland is about 429 walruses. This
estimate is not corrected for walruses which may have
been present in areas not covered during the surveys. Al-
though the walruses in eastern Greenland appear to con-
centrate in a few areas, the stretch of coastline where they
potentially occur is considerable. It can therefore be con-
cluded that the true population size is between 500 to
1000 walruses. However, this represents a cautious esti-
mate. A relatively large proportion of this population is
distributed north of approximately 79° N during much of
the year.

Estimation of historical population size

Calculations of historical population size in eastern
Greenland were based on catch statistics documented in
this study. An average loss rate of about 20% (x 1.25) was
applied to data for the vessel catches. This figure was
based on information about vessel catches at Franz Jo-
seph Land and Novaya Zemlya (Ian Gjertz in litt. 1997,
Chapskii 1936:58). An overall loss rate of 26.5% (x
1.36), and 23% (x 1.30) (this study) for the catch taken by
European trappers and Greenlanders, respectively, was
applied to the documented catches. For years of no re-
porting, estimates of kills were included: 1) for the period
1940-1955 it was assumed that the trappers landed 5 wal-
ruses per year (this study), 2) for all years with no report-
ing of the Greenlanders’ catch it was assumed that at least
one walrus had been landed annually in both the Tasiilaq
and Ittoqqortoormiit municipalities.

Estimates of the population size at the beginning of
1889 ranged between 676 and 1934 walruses when dif-
ferent combinations of present population size, natural
mortality, maximum net increase and density-dependent
exponent were used (Fig. 30). All population trajectories
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declined until the 1930s, when the population may have
been reduced to less than 200 animals. This development
is consistent with other information (e.g. Koch 1953)
which also suggested that by the 1930s the population
had been severely depleted as a consequence of substan-
tial harvest for several decades. The proposed model also
indicates that the population has been increasing since the
late 1950s, following the partial protection of walruses.

Differing estimates of natural mortality had only a mi-
nor effect on the estimates of historical population size
(difference 2-3% of highest estimates of N,), whereas es-
timates of historical population size were 4-16% higher
when a density-dependent exponent of 2.39 was used in-
stead of 5.04.

Observations of the number of male walruses using the
Lille Snenas haulout indicates an annual maximum net
increase of about 4.8% between 1952 and 1995. Using
this as an estimate of the rate of population increase for
various combinations of current population size, kill, M
and z results in an estimate of historical population size
of about 872 animals (SD= 27.7, range: 839-1698, N=8).

Regulations

Because the population of walruses in northeastern
Greenland decreased substantially during the 1930s it
was suggested that the species be completely protected
(Anon. 1938a:13). Anon. (1938a) and Jennov (1939b:
81) presented hunting regulations that were supposed to
be obeyed on a more or less voluntary basis by Danish
hunters employed by the company *“Nanok” in northeast-
ern Greenland. According to Jennov (1939b) it was per-
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mitted to shoot walruses whenever there was a chance,
and there was a need for the meat. However, the hunting
of walruses at or within 1 km of terrestrial haulouts was
not permitted. Care was to be taken to ensure that only
bulls were killed, and the shooting of females with calves
was to be avoided. If females were killed, a report was to
be written (Ibid.). It was suggested that hunting of wal-
ruses between 15 June and 15 September be prohibited
[i.e. during the period when walruses occur inshore]
(Anon. 1938a), however this regulation was never imple-
mented (see Jennov 1939b). Norwegian trappers and ves-
sels, and tourists on board Norwegian vessels, were per-
mitted to shoot walruses all year round. However, they
were only allowed to kill females with young if it was ab-
solutely necessary to obtain dog food (Gizver 1939: 53).
In 1952, a Norwegian law banned hunting of walruses by
Norwegian citizens in all areas (Anon. 1952).

Taking effect from [ June 1951, a decree from the Min-
istry for State Affairs gave complete protection to walruses
north of Dronning Augusta Dal (74° 24’N) on Wollaston
Forland (Anon. 1950); [Sparck (1953) erroneously writes
“north of Dove Bugt”]. By the same decree, Sandgen in
Young Sund, and a 300 m zone around this island, became
a game reserve to which access was prohibited. These reg-
ulations were amended in 1956 (Anon. 1956).

By 1 July 1974, the National Park in North and North-
east Greenland was established (Anon. 1976, 1987,
1989). Although hunting is generally prohibited within
the borders of the national park (§ 4), residents of the mu-
nicipality of Ittogqortoormiit are allowed to conduct tra-
ditional hunting at sea and on the sea ice inside the na-
tional park (§ 22). It is not explicitly stated that walruses
can not be taken during such hunting activity.

According to the Greenland Home Rule’s regulations
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for walrus hunting (Anon. 1994b) only licensed persons
resident in Greenland are allowed to hunt walruses. Only
vessels less than 40 BRT can be used for hunting walrus-
es. It is not permitted to use aircrafts, helicopters and oth-
er motorized vehicles to hunt walruses. Rifles must have
a minimum caliber of 7.62 mm and metal-jacketed bul-
lets. It is stated explicitly that wounded walruses must be
harpooned before they are killed. Municipal councils can,
if they wish, place further restrictions on walrus hunting.
Furthermore, by May 1994 it became mandatory, accord-
ing to the legislation, for hunters to complete specific
forms reporting on the catch of walruses (number, sex,
age, date, position, vessel size, names of other hunters
participating in the hunt etc.) (Anon. 1994b).

Foraging and foraging areas

Walruses feed on benthic invertebrates — mainly bivalves
—in the shallow waters of the continental shelf, usually at
depths of less than 100 m (e.g. Vibe 1950, Fay 1982,
Gjertz & Wiig 1992). Vertebrates are also occasionally
preyed upon — ringed seals in particular (e.g. Johansen
1910, Pedersen 1930, Born 1983, Fay et al. 1984, 1990,
Gijertz 1990).

We assume that access to shallow feeding banks, par-
ticularly during winter, is an important factor limiting the
size of the walrus population in eastern Greenland. How-
ever, information on distribution and productivity of the
walrus feeding banks in eastern Greenland is fragmen-
tary, and specific information about the foraging by wal-
ruses is limited.

Ockelmann (1958) described the distribution of bi-
valves along the east coast of Greenland, including all the
important walrus habitats as far north as fle de France
(i.e. Tasiilag/Ammassalik, Kangerlussuaq, Kangertitti-
vag/Scoresby Sund, Young Sund, Sabine @ — Hvalros @,
Dove Bugt); and from a single site north of there — Jgrgen
Brgnlund Fjord (approx. 82° 08’ N, 30° 00’ W). Arctic
Macoma communities (e.g: Ibid.: 225) which include im-
portant walrus food items such as Clinocardium [Cardi-
um] and Mya, are typically found on clay and sandy clay
bottoms at depths of 4 to about 45 m, and are usually fair-
ly rich in both number of species and weight of animals
per m?. Gomphina fluctuosa communities (=Venus fluctu-
osa community, Thorson 1934, Ockelmann 1958: 226)
which includes both Serripes groenlandicus and Astarte
sp., are also found in shallow waters. These communities
have a more limited distribution in eastern Greenland
than the Macoma communities, but a larger biomass per
area (Ockelmann 1958).

Densities of bottom-dwelling invertebrates are gener-
ally much higher along the outer coasts in comparison
with the inner parts of the fjords (Thorson 1937). Further-
more, in many of the fjords, water depths of over 100 m
are found less than 100 from the shore (Berthelsen 1937)
therefore limiting the distribution of potential walrus
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feeding areas in the fjords to a narrow zone along the
coast. According to Thorson (1937) these differences in
the densities of bottom-dwelling invertebrates explain
why walruses and bearded seals (Erignathus barbatus)
prefer coastal areas and not the fjords.

South of Kangertittivaq (Scoresby Sund), typical wal-
rus food items including M. truncata, Astarte, S. groen-
landicus and Macoma calcaria (cf. Vibe 1950, Fay 1982)
have been reported from the Kangerlussuaq and Tasiilaq
areas. In the latter area, Clinocardium was also found
(Thorson 1934, Berthelsen 1937, Ockelmann 1958).
Macoma communities were found in the fjords of Ser-
milik, Ikerasaasuaq and Kuummiut in the Tasiilaq area;
(Fig. 3), with an average density of 623 g per m? (Ber-
thelsen 1937). The total fresh weight of the Gomphina
Sfluctuosa community at Tasiilaq (Angmagssalik sic/) has
been reported to be as high as 980 g per m? (Ockelmann
1958: 227). Thorson (1953) reported densities of Clino-
cardium in Kangerlussuaq of about 1000 g wet weight
(including hard parts) per m%

Further north at the entrance to Kangertittivaq and
from Young Sund Serripes, Mya, Astarte, Macoma, Clino-
cardium and Hiatella have been reported. Walruses shot
at Napparuutiligajik (Kap Swainson) and Appalik (Raff-
les @) have often been feeding on bivalves (Jens Thyge-
sen, pers. comm. 1988). One walrus shot at Napparuuti-
ligajik in April 1983 had been feeding on M. truncata.
(Born 1983). Macoma communities were reported to be
common throughout Kangertittivaq and Kejser Franz Jo-
seph Fjord (Thorson 1933, Ockelmann 1958) with total
fresh weights between 100 and 200 g per m? (Ockelmann
1958; see also Vibe 1939: 35). According to Thorson
(1953), densities of benthic invertebrates found at 10 m
depth at the entrance to Kangertittivaq were 350 g per m?.
At Ittaajimmiit (Kap Hope), the Gomphina fluctuosa
community was reported to have a fresh weight of 370 g
per m?(Ockelmann 1958: 227).

However, in the inner parts of Kangertittivaq and in
Kejser Franz Joseph Fjord at depths of 600-700 m, den-
sities were much lower, being only about 1 g wet weight
per m? (Thorson 1953). This probably explains why wal-
ruses do not occur in these areas.

Walrus fecal matter found in August 1994 on the beach
of Sandgen (Young Sund) contained pericardia from Mya
and opercula from Buccinum (@ystein Wiig, pers. comm.
1994). Walruses taken in the Sabine @ — Hvalros @ area
had been feeding on M. truncata and Hiatella sp. [Saxi-
cava ] (Peters 1874, Payer 1877a,b).

Similarly walruses from the Dove Bugt area reportedly
had been feeding on Serripes, Astarte and Macoma (Ock-
elmann 1958). Walrus feces found on Lille Snenas (Dove
Bugt) consisted of parts of Mya sp. and the decapod Sclero-
crangon sp. (Born & Knutsen 1990b). Parts of M. rrunca-
ta were found in the stomach of a walrus killed in north-
eastern Dove Bugt (Ockelmann 1958:145). Johansen
(1910) reported finding the remains of Clinocardium sp.
and Sclerocrangon sp. in stomachs of walruses that were
presumably taken in the Dove Bugt area.
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Fig. 31: Several reports of walruses that have killed and de-
voured seals exist from eastern Greenland (see text). The picture
shows the contents of the stomach of a male walrus killed at the
entrance to Kangertittivaq (Scoresby Sund) on 30 April 1983.
Pieces of ringed seal skin that apparently had been sucked out
by the walrus are seen. Photo: E.W. Born.

Less is known about walrus feeding and the bivalve
communities north of Dove Bugt. Remains of shrimp
were found in walrus feces sampled at Eskimonas (ap-
proximately 80° 30’ N) during May-June 1993 (Weslaw-
ski & Wiktor 1994), as well as M. rruncata (40 mm orig-
inal length), Buccinum sp., Sabinea septemcarinata, Ano-
nyx nugax, and polychaetes (Weslawski er al. 1997).
Dredging samples from Eskimonas contained Mya trun-
cata, Hiatella arctica and Macoma calcarea (Ibid.).
Greenish-grey fecal staining of the ice on 3 June 1993 in
the Antarctic Bugt (Figs 20 and 21) where walruses
hauled out indicated that they had been foraging in the
area (Born, unpublished data). In the Northeast Water
area extensive banks with water depths of 200 m or less
stretch up to 200 km offshore (e.g. Schneider & Budéus
1994). These banks presumably offer foraging opportu-
nities for walruses during winter. High biomass has been
found locally on these banks in areas where the mega-
benthic fauna consisted mainly of brittle stars, sea ur-
chins, and several species of shrimp (including Sclero-
crangon) (e.g. Piepenburg 1988, Ambrose et al. 1994,
Piepenburg et al. 1995). These taxa have, however, only
been reported as being walrus food to a limited degree
(cf. example Chapskii 1936, Mansfield 1958, Fay 1982,
Fay er al. 1984).

Mya and Macoma have been found in Jgrgen Brgnlund
Fjord north of the Northeast Water (Ockelmann 1958).

Walruses that had fed on vertebrates were reported
from eastern Greenland. Pedersen (1942) found polar cod
(Boreogadus saida) in a walrus from Dove Bugt on 3 Au-
gust 1939. A number of observations of walruses which
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had preyed on seals have also been reported from these
areas (Gray 1889, 1927, 1933, 1942, Johansen 1910, Pe-
dersen 1930, 1951, Born 1983). For example, Gray
(1927, 1942) referred to an observation of a walrus hav-
ing a ringed seal in its mouth in June 1887 at 73° 40’ N —
16° W, Pedersen (1930) described how a young male
walrus in Kangersaajua (Hurry Fjord) pushed a ringed
seal up onto an ice floe and devoured it (Fig. 31).

Gray (1927, 1929) described an episode from 6 July
1879 where a walrus flensed a narwhal (Monodon mono-
ceros) at 78° 03’ N. Another mutilated narwhal, found off
the coast of eastern Greenland in July 1890, was thought
to have been killed by a walrus (Gray 1929). Gizver
(1955) referred to an event where a group of walruses at-
tacked and killed a polar bear (Ursus maritimus). In April
1983, a recently shot polar bear which was drifting at the
ice edge near the entrance to Young Sund was grabbed by
a walrus and dragged away under water (Ole Brgnlund,
pers. comm. 1983).

Discussion
Distribution

The assessment of the occurrence of walruses in eastern
Greenland presented in this report is based on observa-
tions made over a long period of time. Inevitably, any ac-
count of walrus distribution in East Greenland waters re-
flects the nature of the observation platform, particularly
in the days when vessels were limited to sail power for
penetrating the pack ice in the Greenland Sea. Neverthe-
less, the inferred distribution based on recent observa-
tions from aircraft and ice-breaking vessels to a large ex-
tent supports the general picture derived from historical
information. The major differences, which are directly
related to improved survey techniques and accessibility
to the east coast of Greenland, are the findings that: (1)
Walruses occur year round and are relatively abundant in
the Northeast Water area and (2) they can winter in off-
shore pack ice over deep waters at high latitudes.

The seasonal distribution of observations also refleet
the human settlement pattern and travelling activity.
South of Dove Bugt observations of walruses have also
been recorded during the winter months in areas where
Greenlanders, European hunters and station personnel
have wintered. During summer a larger proportion of the
recorded observations have been made by hunting par-
ties, sealers, expeditions etc. visiting these areas. Obser-
vations in Dove Bugt have been made mainly by winter-
ing parties (station personnel and hunters) whereas north
of Dove Bugt nearly all observations have been recorded
during recent expeditions visiting the area comparatively
early in the season.

Overall, most observations have been made between
May and September. Walruses generally occur closer to
the coasts during this period due to break up of the fast
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ice, and are therefore more likely to be observed. Further-
more, light and weather conditions during this period fa-
vor increased activity by expeditions, hunters, station
personnel etc. Therefore, information about walrus win-
tering is inevitably under-represented.

Information about walruses was extracted from 83 un-
published journals, as well as from other unpublished
sources primarily written by Norwegian and Danish trap-
pers in the 1930s to 1950s. The journals searched repre-
sent a selection from known journals. Based on his previ-
ous study of 199 journals in Danish and foreign private
and public archives (cf. Mikkelsen 1994), Mr. Mikkelsen
kindly helped identify those that were likely to contain
information about walruses. The criterion for selection
was either that the informant had stayed or traveled in ar-
eas where walruses are known to occur, or that the writer
had kept his journal during the open-water period when
walruses usually were encountered (Danish trappers usu-
ally did not keep a journal during the summer when there
was no trapping activity; Peter Schmidt Mikkelsen pers.
comm. 1994). Because the survey of these unpublished
sources was selective, it is possible that some interesting
information has been missed. However, most of the jour-
nals that were expected to have information about wal-
ruses actually contained little or unspecified information.
Overall about one quarter of all sources searched con-
tained information about walruses.

In several cases exact information about numbers of
animals seen or killed and the location was missing or the
information was uncertain. This must be kept in mind
when interpreting presentations of distribution and num-
bers.

However, despite these limitations we do believe that
the data presented here are representative in both time
and space and that they reflect the historical and present
distribution of walruses in eastern Greenland with a high
degree of accuracy.

Our survey did not reveal any observations of walruses
north of about 81° N. Walruses may, however, have oc-
curred north of Nordostrundingen during periods with
less severe ice conditions (Bennike 1997). A lack of poly-
nyas north of the Northeast Water and a dense sheet of
shore-fast consolidated multi-year pack ice at Nordos-
trundingen (The Ob’ Bank Ice Shelf; Minnett et al. 1997)
perhaps prevent walruses from occurring north of about
81°N.

The walruses in northeastern Greenland have appar-
ently benefitted from the protection provided in the
1950s, and have subsequently expanded their range. For
example, they have reoccupied northern Dove Bugt and
the Young Sund area where they have resumed the habit
of using the previously abandoned terrestrial haulouts.
Furthermore, during an interview survey in 1983 (Born
1983) residents of Ittoqqortoormiit (Scoresbysund) ex-
pressed that they believed that walruses had become
more regular visitors to the entrance to Kangertittivaq in
the late 1970s — early 1980s, presumably due to an over-
all increase in the walrus population further north.

Meddelelser om Grgnland, Bioscience 46 - 1997

Historically, when walruses were much more abundant
in eastern Greenland (this study) and at Svalbard (e.g.
Lgng 1972, Gjertz & Wiig 1994), exchange between
these two areas was likely to be more frequent, pcrhaps
also showing some fluctuation in relation to changing ice
conditions.

Migrations and offshore observations

Pedersen (1942) suggested that the uneven sex-ratio ob-
served, with an apparent surplus of males, reflected the
fact that walruses in eastern Greenland are mainly immi-
grants. He claimed that males generally tended to migrate
further than females, and that the heavy pack ice and the
deep water of the Greenland Sea area prevented the wal-
ruses from migrating from the Svalbard to eastern Green-
land. Pedersen was of the opinion that walruses migrated
from northwestern Greenland along the shores of North
Greenland. However, during a review of observations of
walruses and other wildlife in North Greenland, Dietz &
Andersen (1984) found no records of observations of
walruses along the northern coasts of Greenland.

Studies of variation in mitochondrial DNA showed the
haplotype of 10 male walruses from the Kangertittivaq
area to be distinctly different from that in 10 walruses
sampled in the Avanersuaq (Thule) area in northwestern
Greenland (Cronin er al. 1994). Hence, a connection
between walruses in northwestern Greenland and eastern
Greenland seems unlikely.

Offshore observations summarized in this study indi-
cate a connection between walruses in northeastern
Greenland and the Svalbard area. An observation of a
walrus, which had been tagged in Dove Bugt in 1989, in
1992 near the island of Moffen (northwestern Svalbard)
(Born & Gjertz 1993) proved that there is some exchange
between northeastern Greenland and Svalbard. Walruses
occurring in western Svalbard (i.e. in the Spitsbergen
area) during summer are primarily males from a popula-
tion that extends eastwards to the Franz Joseph Land ar-
chipelago (Born 1984, Gjertz & Wiig 1995). Satellite
telemetry revealed that adult male walruses migrate
between Svalbard and Franz Josef Land (Wiig et al.
1996). These studies suggest that adult male walruses arc
more migratory than females, and that males in particular
could be expected to migrate between northeastern
Greenland and the Svalbard region.

A study of mitochondrial DNA showed that three ani-
mals out of ten walruses sampled from Central West
Greenland had a haplotype which was also found in wal-
ruses from Eastern Greenland (Cronin er al. 1994). This
indicates that some genetic mixing has occurred between
eastern Greenland and Central West Greenland. Walruses
are occasionally caught in southwestern Greenland in the
period January to August (Born 1990). However, these
could be stragglers from either eastern Greenland or from
Central West Greenland.
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Thus, the information reviewed here indicates that
walruses occur in eastern Greenland all year round and
that they form a group which is, to a large extent, geo-
graphically isolated. This group may have some contact
with walruses in the Svalbard-Franz Joseph Land area,
although the extent of which is not known.

Identification by use of natural marks

A combination of different natural marks were used for
studying walrus numbers and activity in Dove Bugt, and
for demonstrating movements in eastern Greenland.
Vishnevskaia & Bychkov (1985:5) used natural “tags”
(sic!) to identify 56 Laptev walruses (O.r. laptevi) for
studying local activity at a haulout in M. Pronchishchev
Bay. In 1988 Maagaard (1990) identified 41 different
walruses at Lille Snenas. However, neither of these stud-
ies presented any information about methods and marks
used for identification.

In the present study tusk length was used for initial
identification. As tusks grow throughout life, their length
can be used as a rough estimator of individual age. How-
ever, after sexual maturity has been attained the growth
rate decreases and wearing of the tip may balance or sur-
pass growth, so that old animals may have relatively
short tusks (e.g. Mansfield 1958, Fay 1982). The rate of
tusk wear at Lille Snenas appeared to be highly variable.
Judging from body size and the width at the base of the
tusks some animals which appeared to be young had
heavily worn tusks whereas the tusks of some large and
apparently old males were only slightly worn. The tusks
of about half of the identified animals were heavily worn
or broken. However, in some cases the shape of the frac-
ture was useful for confirming matches. Nevertheless,
tusk length has obvious limitations as a character for use
in identification and can only be used in combination
with other characters.

Asymmetric growth of tusks had resulted in some ani-
mals having tusks differing in angle relative to the medi-
al plane of the head, and in size and shape. These differ-
ences served as a useful tool for identification. After ani-
mals have reached sexual maturity and the growth of the
skull has slowed down (Fay 1982), the relative angle of
the tusks is not likely to change significantly. This im-
plies that this character might be useful for identification
over a long period of time. However, correct identifica-
tion of such animals from photos depends largely on the
angle of view. The distortion of the tusks was not appar-
ent on some photos taken from certain angles, thereby
limiting the use of this character for identification.

In some cases patterns of longitudinal dark lines
(cracks) in the tusk ivory served as a reliable mark for
identification (Figs 16 and 17). However, if the photos
were over-exposed or if there were reflections from the
wet ivory these lines were difficult to detect.

Old bulls in particular have numerous tubercles on the
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neck and thorax region (e.g. Mansfield 1958, Fay 1982).
According to Mansfield (1958) these tubercles increase
in size during life. Our study indicates that tubercles re-
main in the same position for several years and therefore
can be used for identification of individuals. The pattern
of tubercles is particularly clear and visible on photos of
wet animals. Furthermore, the skin of the head and neck
region has many wrinkles and folds. Chapskii (1936) not-
ed that the skin of the walrus retains a characteristic pat-
tern of folds from the embryonic stage until the end of
life. Fay (1982) presumed the pattern of folds remains
more or less constant during lifetime and that it is unique
for each individual. The finding of an animal in which a
characteristic pattern of wrinkles in the forehead had re-
mained unchanged between 1982 and 1990 (Fig. 15) sup-
ports this assumption.

About 16% of the walruses catalogued had un-pig-
mented or lightly pigmented scars in the head region.
These scars presumably result from tusk strife and con-
tact with ice (e.g. Chapskii 1936). Although it was found
with one animal that these scars remained unchanged for
a three year period, our study did not determine how long
such scars remain. However, it was found that the pat-
terns of such scars were useful for individual identifica-
tion in combination with other characters.

These methods may also be useful for identifying adult
females and subadults. Sometimes females and subadults
are also heavily scarred and their tusks can be worn and
broken (e.g. Fay 1982, Mansfield 1958). However, photo-
ID is likely to be a less practical tool for studying female
walruses. Females with young tend to be more shy than
adult males, which implies that it will be more difficult to
obtain systematic photographic documentation of females.

Catches and catch composition

The majority of the walrus catch in eastern Greenland was
taken by Norwegian sealers. However, information on the
position and the magnitude of the Norwegian catches in
this area is generally inadequate. Catches were not always
reported by area but more often by port of landing in Nor-
way, and the Norwegian system of registration of catches
was not organized until 1924 (Isachsen 1922, Isachsen &
Isachsen 1932, Krogh 1932). During the review of catch-
es it was assumed that only ships reporting catches of wal-
ruses with the area of operation as “East Greenland”, “Jan
Mayen” or “The West Ice” (i.e. the term used by Norwe-
gian sealers for the pack ice between Svalbard and eastern
Greenland) had caught walruses in eastern Greenland.
The statistics from other ships reporting catches at Sval-
bard and in any of the above mentioned areas were not in-
cluded. For these reasons, the catch reviewed in this study
is likely to be an under-estimate.

Greenland catch statistics are incomplete. Catches are
generally under-reported in the HLG, and information is
incomplete or not available for many years (e.g. Born et
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al. 1994a, Kapel & Rosing-Asvid 1997). By January
1993, a new system of reporting the catch on a voluntary
basis — the “Piniarneq” — came into force in Greenland
(see Anon. 1994b, Kapel & Rosing-Asvid 1996). Accord-
ing to Piniarneq 10, 60 and 8 walruses were reported for
the municipality of Tasiilag/Ammassalik in 1993, 1994
and 1995, respectively (unpublished data in litr. 1997
from the Department of Fishery, Hunting and Agricul-
ture, Nuuk). However, when local informants were later
contacted directly it was revealed that during these years
a total of only three walruses had been taken (A. Rosing-
Asvid in litt. 1997). According to Piniarneq, 5, 26 and 46
walruses were reported for the municipality of Ittogqor-
toormiit in 1993, 1994 and 1995, respectively, when in
fact only 11, 6 and 2 had been taken (Jonas Brgnlund, in
litt. 1994; pers. comm. 1997). In these cases it is likely
that summaries of the catch of other species (e.g. polar
bears?) had been recorded as walruses in ‘“Piniarneq”.
Kapel & Rosing-Asvid (1997) concluded that “there is a
need for a more close and detailed review of the results
obtained from the new system of collecting information
on hunting results in Greenland, in order to evaluate its
efficiency and draw conclusions on the actual level of
catches”.

Only limited information was found about the sex of
walruses killed by the sealers operating in eastern Green-
land. However, this review indicates that adult males
were taken selectively at least in some areas and during
certain periods. To some extent this reflects the fact that
males were easier to observe and kill, because of their
habit of occurring inshore at terrestrial haulouts. The
statement in the hunting regulations (Jennov 1939b,
Giever 1939) specifying that hunters should avoid kill-
ing females with calves indicates, however, that these
were also regularly available.

Estimation of present population size

Historical data summarized in this study indicate that the
number of walruses south of approximately 77° N was
severely depleted when walruses first became protected
in northeastern Greenland in 1950.

Vibe (cited pers. comm. in Reeves 1978) estimated
that there were only about 200 walruses in eastern Green-
land, and he believed that the population had increased
during the preceding decade. Fischer (1983) considered
the population size to be in the same order of magnitude.
However, no basis for these estimates was given.

The estimate of the walrus population in eastern
Greenland today given in this study is between 500 and
1000 animals. The reasoning behind this estimate is,
however, complex. An attempt to explain this reasoning
is given in the following numbered discussion:

1) The estimate of 100 males in northern Dove Bugt
and in Young Sund is based on recent observations, activ-
ity data and natural markings. It is meant to include all
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animals summering in these areas where Andersen
(1984) observed only few walruses. We therefore added
this estimate to the direct count of 329 given by Andersen
(1984) for the areas between Nordostrundingen and the
entrance to Kangertittivag/Scoresby Sund, giving a total
of at least 429.

2) We applied a correction factor of 2.27 (assuming
that the animals are available for detection on ice or at
surface for 44% of time) to the aerial counts in the North
Water area. This gives an estimate of 200-250 for the
“North Water group” during late spring 1993.

3) The proportion of radio-instrumented (satellite-
linked and VHF) male walruses that hauled out at terres-
trial haulouts in Bristol Bay (Alaska) during peak periods
averaged 0.55. During a maximum count day, this propor-
tion was 0.83 (Hills 1992a: 61). For walruses fitted with
VHF-transmitters at Round Island (Bristol Bay) in 1980,
the proportion ashore during six peak haul out periods av-
eraged 0.76 (SD=0.13; range: 0.53-0.92) (Taggart 1987
fide Hills 1992a). These maximum proportions can be
interpreted as estimates of the maximal fraction of the
population hauled out at any one time. In the Bering and
Chuckchi Sea, female walruses equipped with satellite-
linked radio transmitters spent 66% to 75% of their time in
the water during spring and summer (Hills 1992b:107).
However, Hills (1992b) also pointed out that: “There is
little reason to believe that the availability correction fac-
tor would be the same for animals using ice and land haul-
outs and may well differ for the same haulout type in dif-
ferent geographical areas or different seasons”.

The study at the Lille Snenzs haulout provided some
information about the proportion of animals potentially
missed during surveys (Born & Knutsen 1997, this
study). In 1989-90 only 50-87% of the walruses using a
haulout occurred there on “peak” days in August. During
18 August 1989, when the “mark-resight” estimate indi-
cated that about 40 walruses used Lille Snens and there-
fore likely to be present in Dove Bugt, the aerial recon-
naissance and the ground count documented the presence
of only 20 walruses in the area.

Correction factors (assuming S0% or 87% of walruses
hauled out on peak days) applied to Andersens’ count re-
sult in estimates of between 658 and 378 walruses in east
Greenland.

We recognize the potential for grossly under-estimat-
ing number of walruses in an area if survey data are not
properly adjusted to account for walrus haul-out activity
in that area. Factors other than the number of walruses
hauling out can affect survey results. During aerial sur-
veys walruses at the water surface may be difficult to de-
tect (e.g. Estes & Gilbert 1978) while some may not be
visible at all because they are submerged. Foraging wal-
ruses for example are submerged about 80% of the time
(Wiig et al. 1993, Born & Knutsen 1997).

However, it is believed that a rough estimate of 1000,
including compensatory adjustments for animals missed
during surveys or present in areas not surveyed, is closer
to the real order of magnitude than an estimate of 500.
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Walruses are highly gregarious (e.g. Fay 1982, Miller
& Boness 1983, Hills 1992a,b). Therefore, in areas where
they are abundant, large concentrations can be encoun-
tered. The complete lack of observations of large groups
or herds in eastern Greenland suggests that the abun-
dance is generally low. This, together with the data from
Andersen (1984) and the 1993 and 1994 reconnaissance
aerial surveys which covered essential walrus habitat,
suggest that the population estimates presented here ap-
proach the real order of magnitude.

Estimation of historical population size

The estimates of historical population size at the begin-
ning of the 1889 season ranged roughly between about
700 and 1900 animals. Using an annual net recruitment
rate of 4.8% resulted in estimates of the historical popula-
tion of about 900 walruses.

Because there was no information available about a
possible lag between the reduction of walrus population
density and a compensatory increase in the population’s
recruitment rate, we did not incorporate any lag-time pa-
rameter into the model (¢f. Breiwick er al. 1981). At any
rate, this parameter had only a minor effect on back-cal-
culations of bowhead whale (Balaena mysticetus) popu-
lation size (Ibid.).

In calculating historical population size of harbor seals
(Phoca vitulina), Heide-Jgrgensen & Hirkonen (1988) in-
corporated a factor F to account for animals killed in year
t that were assumed to have reproduced earlier during the
same year. Therefore, when calculating historical popula-
tion sizes the estimates of the number of animals caught in
season t may be increased by factor F to adjust for loss of
neonates and/or under-reporting of this age class.

Most of the annual harvests of walruses in eastern
Greenland have taken place during the open water period
(i.e. at or just after the birth season which peaks between
mid-May and early June according to Vibe (1950) and
Mansfield (1966, 1973). Although some abandoned
calves may be adopted by foster mothers under particular
circumstances (Fay 1982), the number of such adoptions
is apparently small, and there is no certainty that the
adopted calves will survive. Walruses have a much long-
er period of parental care (cf. Fay 1982) than for example
harbor seals, so the chances of survival of an unweaned
walrus orphan are probably much less than those of a har-
bor seal pup. In addition, the kill of neonates was pre-
sumably often not reported because of the insignificant
yield of products from small calves.

Estimates of the population birth rate (fraction of neo-
nates in the total population) in eastern Greenland are not
available. However, the estimates of the population birth
rate in Atlantic walrus of 7 to 11% (Mansfield 1966, 1973)
probably represent the higher bounds of the factor F.

However, despite its obvious relevance we did not in-
corporate a factor F in calculations of historical popula-
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tion size due to a nearly complete lack of information
about sex and age composition of the catch and the crude
birth rate of the walrus population in eastern Greenland.
We suggest that the corrections already applied to the
catch data to encompass unretrieved kills (20 to 26.5%)
also include the additional mortality of neonates.

Mortality rates of 2% and 5% per year were used as-
suming there was no extraordinary, large-scale natural
mortality (e.g. diseases, “mass mortality”) during the pe-
riod involved. Natural mortality rate of walruses is not
well known, but is assumed to be low because productiv-
ity is relatively low and the longevity is high (Fay 1982).
Fay et al. (1994) suggested that natural mortality is great-
er than 1%, but is probably not above 2% per year. How-
ever, in our back-calculations the different estimates of
natural mortality had only minor effect on the estimates
of historical population size.

Although Fay et al. (1989) indicated that the maxi-
mum net recruitment rate may be lower than 2% for a
population at carrying capacity, it is suggested here that
the maximum net recruitment rates of 2% and 7% used in
calculations of historical populations size in eastern
Greenland bounds the plausible values. There was some
indication that the number of male walruses on the Lille
Snenas haulout has increased since the early 1950s, by a
rate of about 4.8% per year. In a hypothetical walrus pop-
ulation with a highly skewed sex composition (1 male:3
females), an adult female harvest at ‘maximum sustain-
able yield’ of between 2% and 5% appeared to be sustain-
able provided that natural mortality was fairly low (De-
Master 1984). Empirical data indicate that between 1960
and 1975, the Pacific walrus population increased at
about 7% per year under favorable environmental condi-
tions (low density of walruses in relation to carrying ca-
pacity) and during a regime of catch (Sease & Chapman
1988, Fay et al. 1989, 1997). During this period the sex
composition in the population was thought to be 1 male
to 2-3 females (Fay et al. 1997). The limited information
about the sex composition in the walrus population in
eastern Greenland (this study) does not suggest that it is
skewed in favor of females. The sex composition in east-
ern Greenland is therefore assumed to be 1:1.

Because of inadequate data, back-calculations of pop-
ulation size did not consider potential age — and sex se-
lective harvest. The limited information from the records
made by Danish and Norwegian trappers indicate, that
their catch consisted primarily of large males (this study).
However, prior to this hunting activity, large catches
were taken for which no information on sex and age com-
position is available. Females clearly occurred and were
taken in the central parts of eastern Greenland as indicat-
ed by for example records from the 1920s from the Sco-
resby Sund area, and the early hunting regulations (see
section Regulations).

Given that walrus foraging areas in eastern Greenland
are of limited extension (see section Foraging and for-
aging areas) and that severe ice conditions (e.g. Koch
1945) prevent walruses from reaching their inshore for-
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aging grounds during some summers, it is likely that pop-
ulation growth has been slow and that the calculations
based on an annual net increment of 2% are more repre-
sentative than those assuming 7%. On the other hand, in
some areas and during certain periods, the hunt may have
targeted more males than females. Theoretically, this pat-
tern of exploitation would allow for a larger population
net increase and a faster population recovery.

The calculations of historical population size assumed
a constant carrying capacity. It is possible that during
cold seasons the fast ice will cover larger areas and that
the fast ice will break up later, or in some cases will not
break up at all. Such changes may influence benthic pro-
ductivity as well as accessibility to inshore mollusk
banks, and thereby the carrying capacity of walruses. Ac-
cording to Vibe (1967) there are indications that during
the 19th century and most of the 20th century, tempera-
ture and off shore pack ice conditions in the east Green-
land area have showed some fluctuations. We have, how-
ever, not been able to find any information about long
term changes in temperatures or fast ice cover in eastern
Greenland during the period in question (i.e. 1889-1994)
allowing for further speculations about these relation-
ships.

Furthermore, density-dependent responses to the
changing carrying capacity (food resources) may be ex-
pected when the walrus population itself impacts on their
benthic prey (Fukuyama & Oliver 1985, Fay et al. 1989).
Bivalves, which constitute the major food source. are
known to be nearly as long lived as walruses, and have a
very slow recovery (e.g Fay & Stoker 1982a,b, Fay &
Lowry 1981). The siphon of M. truncata is a principal
component of the diet of walruses (e.g. Vibe 1950, Fay et
al. 1984). Welch & Martin-Bergmann (1990) concluded
that M. truncata which have been grazed upon by walrus
die shortly after the loss of their siphons. However, we
have no information about the dynamics between the
walruses and the densities of their primary food sources
in eastern Greenland. Thorson (1953) estimated that re-
generation of mollusks in Kangerlussuaq would take 12-
14 years after complete extermination from “grazing” by
walruses and bearded seals, and suggested that this is the
reason why these marine mammals have to use different
feeding grounds from year to year. This statement is,
however, not consistent with the fact that walruses occur
in eastern Greenland every summer in relatively few and
limited areas.

Foraging and foraging areas

The densities of benthic walrus prey reported from east-
ern Greenland indicates that food is abundant at least lo-
cally. Densities of bivalve communities reported in east-
ern Greenland are comparable to those reported from
walrus habitats in western Greenland. At Qeqertarsuaq
(Disko) in western Greenland the Macoma communities
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had an average biomass (wet weight) of 36.0 and 313.0 g
per m” in sheltered and exposed localities, respectively
(Petersen 1978). In northwestern Greenland biomasses
were about 390 g per m? in the Upernavik area (Vibe
1939), and about 450 g per m? on walrus foraging banks
in the Avanersuaq (Thule) area (Vibe 1950).

A factor which may limit the growth of the walrus pop-
ulation in eastern Greenland is likely to be accessibility
to the inshore feeding areas. Accessibility may be re-
stricted in certain years when the fast ice does not break
up. For example, in some years the fast ice in Dove Bugt
does not break up (e.g. Johansen 1910).

Fast ice excludes the walruses from reaching their in-
shore feeding grounds for a major part of the year in sev-
eral areas in eastern Greenland. It is therefore likely that
walruses survive the winter by feeding to a large extent
on polar cod (Boreogadus saida) and seals for example.
Feeding facultatively on seals during winter may explain
why walruses occurred for prolonged periods of time off-
shore in areas with relatively deep waters as revealed by
satellite telemetry (Born & Knutsen 1992).
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Appendix I: List of hunters’ journals, journals kept at hunting stations, and other unpublished sources at Arctic Institute (Copenhagen) and
Norwegian Polar Institute (Oslo) that were searched for information on walruses in eastern Greenland. Only those journals etc. that are cit-
ed appear in the list of references.

ID code Journals, etc. Hunting station or area Year/period
of operation
A265-123  Correspondence regarding A/S Nanok, J. G. Jennov 1955
A265-124  Correspondence regarding A/S Nanok, J. G. Jennov 1956
A265-125  Correspondence regarding A/S Nanok, J. G. Jennov 1957-58
A265-126  Correspondence regarding A/S Nanok, J. G. Jennov . 1960-73
A265-127  Jennov, J. G. Report from Germania Havn Germania Havn 24 Aug. 1929
A265-128  Jennov. J. G. Report from East Greenland Hochstetter Forland 12 Dec. 1929-11 Jul. 1930
A265-129  Jennov. J. G. Report from East Greenland Hochstetter Forland-Sabine @ 1930-1931
Dove Bugt
A265-130  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1933
A265-131  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1934
A265-132  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1935
A265-133  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1938
A265-134  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1939
A265-135  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1945
A265-136  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1946
A265-137  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1947
A265-138  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1948
A265-139  Jennov, J. G. Report from the summer expedition Young Sund-Dove Bugt 1949
A265-140  Jennov, J. G. Report from the summer expedition Young Sund-Dove Bugt 1950
A265-141  Jennov, J. G. Report from the summer expedition Young Sund-Dove Bugt 1951
A265-142  Jennov, J. G. Report from the summer expedition Young Sund-Dove Bugt 1952
A265-143  Jennov. J. G. Report from the summer expedition Young Sund-Dove Bugt 1954
A265-144  Journal from Germania Havn and Sabine @ 25 Aug. 1929-31 Jul. 1931
Hvalrosodden Dove Bugt 11 Aug. 1933-24 Oct. 1934
9 May 1935-10 Mar. 1936
A265-148  Journal from Sandodden Young Sund 1938-39
A265-149  Journal from Alborghus. and Dove Bugt 25 Aug. 1938-12 Aug. 1939
Zackenberg Tyroler Fjord (Young Sund) 15 Sep. 1945-26 Jul. 1946
A265-150  Larsen. L. E. Hochstetter and Germania Havn 18 Oct. 1931-18 Aug. 1932
A265-152  Dalskov, Frantz Alborghus (Dove Bugt) 23 Aug. 1938-16 Aug. 1939
A265-153  Jensen, Berndt Sandodden (Young Sund) 10 Oct. 1938-9 Aug. 1939
A265-154  Jensen, Chr. Hvalrosodden (Dove Bugt) 24 Aug. 1938-1 Mar. 1939
A265-156  Jensen, Chr. Hvalrosodden (Dove Bugt) 4 Mar. 1939 -19 Apr. 1939
A265-157  Hennings, Poul Dove Bugt 23 Aug. 1939-28 Mar. 1940
A265-162  Journal from Zackenberg Tyroler Fjord (Young Sund) 3 Aug. 1950-31 Jul. 1951
A265-163  Journal from Zackenberg Tyroler Fjord 6 Nov. 1951-1 Aug. 1952
A265-168  Frederiksen. Hans. Journal from Zackenberg Tyroler Fjord 27 Sep.1952-24 Aug. 1953
A265-169  Larsen. H. E. Hochstetter Forland I Oct. 1951-2 Dec. 1951
A265-173  Wind. K. E. P. Journal from Sandodden Tyroler Fjord 1 Nov. 1950-18 Apr. 1951
A265-201  Summary of hunting statistics, A/S Nanok ; 1929-1938
A265-203  Jennov. J. G. Manuscript 1945
A265-214  Hansen, Godfred and Jennov, J. G. Letter . -
A265-241  Jensen, Hans Ludvig. Journal from Hochstetter Hochstetter Forland 2 Aug.1929-1 May 1930
1 May 1930-27 Jul. 1930
30 Jul. 1930-25 Aug.1930
A265-244  Jensen. Hans Ludvig. Journal from Hochstetter Hochstetter Forland 23 Aug. 1936-10 Sep. 1938
A265-245  Larsen. L. E. Letter Gael Hamke Bugt 6 Jan. 1928
- Larsen, L. E. Letter Germania Havn 1928
- Lund.V. S. Letter Pendulum Stradet 11 Jan. 1928
- Jensen, J. Letter Clavering @ 1928
A265-286  Nielsen. H. V. Letter Dove Bugt 19 Dec. 1944a
- Nielsen. H. V. Letter with notes from NE Greenland Dove Bugt 1944b
- Nielsen. H. V. Letter Dove Bugt 21 Dec. 1944c
- Hansen. Aage. Letter Young Sund 1944
- Emker, D. E. Letter Young Sund-Germania Havn 20 Dec. 1944a
- Emker, D. E. Letter Hvalros @ 21 Dec. 1944b
A265-296  Hennings, Poul. Letters and notes. Dove Bugt 1936-1941
A265-331  Poulsen, Ib Eskimonzas (Clavering @) 1938-1939
Hvalrosodden (Dove Bugt)
A267 Hansen, G. and Jennov, J. G. Letter 5 Feb. no year
A267-32 Summary of products shipped in 1920 Germania Havn 1920
A267-33 Summary of products shipped in 1921 Shannon 1921
A267-37 Some observations of animal life Sabine @ 1919-1920
A267-39 Jensen. Hans L. Report on a journey from Dove Bugt 1919
Stormnzs to Hvalrosodden, 1919
A267-40 Jensen, H. L. Report 1919-1922 Dove Bugt — Young Sund 1922
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Appendix 1 - continued

ID code Journals, etc. Hunting station or area Year/period
of operation
A267-41 Jensen, H. L. Letter Tyroler Fjord 22 Aug. 1922
A267-43 Jensen, H. L. Journal Young Sund- Hvalros @ 1922-1923
A267-44 Larsen, Kristen. Excerpts from journals Hvalrosodden, 1919-21 1941-42
summarized in 1941-42 Bass Rock, 1923-24
A267-45 Stjernebo, Hugo; report from station A (Carlshavn) Hold with Hope 1920-1921
A267-46 Nielsen, H. Journal from Germania Havn Sabine @ 1919-1921
A267-47 Meyer, Carl; report from station B (Kap Hold with Hope) Hold with Hope 1920-1921
A267-48 Petersen, Johan. Report on observations SE Clavering @ 1921
A267-69 Instruction in treatment of skin g (year not stated)
G110 Ingwersen, Leo. Journal Alborghus 28 Nov. 1950-18 Mar. 1952
G111 Engelbrecht Christensen, Jack. Journal Sandodden (Young Sund) 20 Nov. 1949-14 Mar. 1950
G112 Pedersen, Erling. Journal Sandodden 4 Feb.1948-9 Jun. 1948
Gl113 Soelberg, K. B. Journal Sandodden 23 Oct. 1946-10 Aug. 1947
Gl15 Jensen, Marius. Journal Alborghus (Dove Bugt) 8 Feb. 1939-5 May 1939.
G116 Andersen, Jgrgen. Journal Young Sund 20 Feb. 1947-13 May 1947
GI19 Journal from Zackenberg Yound Sund 8 Aug. 1946-14 Jul. 1947
Gl21 Journal from Alborghus Dove Bugt 31 Aug. 1951-3 Aug. 1952
GI23 Journal from Mgnstedhus Hochstetter Forland 23 Sep. 1938-31 Aug. 1940
5 Nov. 1947-9 Nov. 1947
G125 Jensen, Orla. Journal Hothstetter Forland 25 Oct. 1946-11 May-1947
G125 Jensen, Orla. Journal Hochstetter Forland 14 Aug. 1947-28 May-1948
NO18 Brandal, Adolf.
The wintering of the sealer Floren East coast of Wollaston Forland 1908-1909
Liavag’s Expedition.
NO026 Tollgfsen, Sigurd Kap Herschell (Young Sund area)  1933-34.
NO27 Tollgfsen, Sigurd Kap Herschell 1932-33.
NO31 Andresen, Herman Kap Herschell 15 Aug. 1931-16 Aug. 1932
NO032 Andresen, Herman Kap Herschell 1927-28-29
The Hird -Expedition
NO33 Andresen, Herman Kap Herschell 9 Jul. 1930-14 Aug. 1931
The wintering of Mgre — Greenland Expedition
NO35 Andresen, Herman Kap Herschell 1934-1936
Sulgya — Greenland Expedition
NO59 Sulebak, Peter Kong Oscars Fjord area 1930-1932
NO063 Hanken, Nils Kap Herschell 1935-1936
NO82 Gizver, John Moskusoksefjord- 1932-1934
South coast of Hochstetter Forland
NO086 Bjgrnlo, Martin Sabine @ area 1909-1910
Wintering of the sealer 7de Juni
NO87 Liavag, Severin East coast of Wollaston Forland 1908-1909
N142 Karlsbak, Jonas Southeastern coast of Clavering @  1927-1928
The Hird -Expedition
N143 Karlsbak, Jonas Sabine @ area 1928-1929
P101 Hanken, Nils Kap Herschell and Kong Oscars 1934-1937
Fjord area
P105 Amsjg, Egil Eastern Ymer @ 1947-1948
P106 Amsjg, Egil Eastern C.H. Ostenfeld Land 1949-1950
P107 Havold, Trygve Moskusoksefjorden 1947-1949
P108 Myrvold. Per Kong Oscars Fjord area 1948-1950
P109 Larsen Lie, Martin Kong Oscars Fjord area 29 Jul. 1947-9 Aug. 1948
PI11 Larsen, Birger Eastern Ymer @ 1949-1950
Pl12 Larsen, Birger Southern coast of Hold with Hope = 1953-1954
P130 Sulebak, Karsten Kong Oscars Fjord area 29 Jul. 1934-8 Jul. 1936
P131 Sulebak, Karsten Kong Oscars Fjord area 9 Jul. 1936-31 Aug. 1937
P144 Segrensen, Stein Southern coast of Hold with Hope 7 Aug. 1948-2 Aug. 1949
P145 Sgrensen, Stein Southern coast of Hold with Hope 13 Aug. 1949-10 Aug. 1950
P146 Sgrensen, Stein Southern coast of Hold with Hope 10 Aug. 1950-20 Aug. 1951
P147 Serensen, Stein Southern coast of Shannon and 22 Aug. 1952-18 Aug. 1953
eastern coast of Hochstetter Forland
P148 Sgrensen, Stein Kap Herschell 19 Aug. 1953-25 Aug. 1954
P149 Sgrensen, Stein Southern coast of Hold with Hope 22 Aug. 1955-20 Aug. 1956
Legend:
A = Archives of Arktisk Institut, Copenhagen
G = Mogens Graaes Private Collection. Searched by Peter Schmidt-Mikkelsen
N = Norwegian Polar Institute Library, Oslo
P = Private Collection. Searched by Peter Schmidt-Mikkelsen
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Appendix 2: Coastal observations of walruses in East Greenland, 1889-1994 (from south to north). Legend: — = same entry as above: a dot
= no information; ad. = adult; subad. = subadult: M = male: F = female; a letter indicates that walruses have been observed on land - given

in alphabetical order from south to north.

Obs. no. Locality

Day

Month

Year

Observation

Source

South of Kangertittivaq (Scoresby Sund), see Figs 3, 5 A and 10
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1988
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The Kangertittivaq (Scoresby Sund) area, see Figs 3, 4, 5A and 10
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28
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32
33
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40
41

42
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44
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1934
1980s?
1891

1924
1926
1926
1926
1926
1924
1924
1924
1924
1924
1891

1899
1899

1924
1924

1926
1983

1926

1 walrus hauled out on an
ice floe

1 walrus

I caught

Subadult male (M) shot

1 caught

Total of 10 caught in the period

I seen
Some seen
1 walrus observed

1 walrus seen at entrance to
Kangerlussuaq

Since 1951, 20 observations

or hunts of walruses

3 seen

Single and in groups on the ice

1 walrus skeleton in water
Several seen

Adult M hauled out on

the beach in Turner Sund

2 observed

Quite a few. “A large family”
A total of ca. 20 observed
during the last week of April
1 walrus observed

1 ad. M seen
1 shot
1 shot

1 shot
| shot recently (1980s7?)

| seen at Ittoritseq
(Kap Stewart)

Some seen at Ittoritseq
6 shot at Ittoritseq
Few shot at Ittoritseq
5 seen at Ittoritseq

2 shot at Ittoritseq

3 and | seen (in the fjord)
4 observed

6 or 7 seen

2 seen

Sounds of walruses

1 observed

2 observed

3 hauled out on

land on Immikkeertikajiit
Shot according to Olrik (1916)

Some shot

Quite a few shot at
Immikkeertikajiit

1 shot at Immikkeertikajiit
Old M seen at Immik-
keertikajiit in early August
Many at Ittaajimmiit

A. Rosing-Asvid pers. comm.
1992

Peters 1874

H. Siegstad pers. comm. 1990
R. Nielsen pers. comm. 1989

H. Siegstad pers. comm. 1990
Ibid.

Chapman 1932

Iversen 1936

Glahder 1990

Glahder 1990

Glahder 1992,
1995

Andersen 1982
Degerbgl 1937

Andersen 1982
Hartz 1902:160
Selberg 1980

Jensen 1909
Pedersen 1930
Born 1983

J. Thygesen pers. comm. 1988

Ibid.
Ibid.
Seder 1991

Petersen 1957

Sandell & Sandell
1991
Knudsen 1892

Bengtson 1927
Pedersen 1926
Ibid.

Ibid.

Ibid.

Mikkelsen 1924
Rasmussen 1925
Ibid.

Ibid.

1bid.

Bay 1894
Ryder 1895
Nathorst 1900
Ibid.

Isachsen & Isachsen
1932
Isachsen 1925

Koch 1930
Sandell & Sandell
1991

Pedersen 1926
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Appendic 2 - continued

Obs. no. Locality Day Month Year Observation Source
45 - 19 6 1926 3 shot at Ittaajimmiit Ibid.
46 12 9 1926 I shot at Ittaajimmiit Koch 1930
47 - 9 1975 Small herd seen and 1 Sandell & Sandell
M was shot near Ittaa- 1991
jimmiit
48 - 9 1976 Adult M shot 1bid:109
49 - 8 1978 Young walrus seen near Ibid.
Ittaajimmiit
50 - 20 7 1988 1 ad. M shot J. Thygesen pers. comm. 1988
51-D Rosenvinge Bugt 8 1924 27 seen in Qingaajiva Pedersen 1926
area (Hvalros Bugten) Munck 1924
52 - 8 1924 30 seen Bengtson 1927
53 - . 7 1924 10 seen Pedersen 1926
54 - 30 7 1924 2 groups with five in Ibid.
each seen
55 - 4 8 1924 6 observed Ibid.
56 - . . 1925 8 shot in the “colony” Mikkelsen 1925
57 - summer 1925 1 adult M, 2 ad. F Pedersen 1926
with 0-year-olds plus
1 subadult
58 - 10 9 1925 2 shot Petersen 1926
59 ~ 11 9 1925 Quite a few seen Ibid.
60 17 9 1925 Quite a few seen Ibid.
61 - 18 9 1925 Quite a few walruses Ibid.
hauled out on ice floes. 2
ad. and 1 subad. killed
62 - 26 9 1925 2 shot Ibid., Petersen 1957
63 - 27 9 1925 Many Ibid.
64 15 9 1934 2 shot Pedersen 1934
65 - 2 10 1925 Several in the harbor Petersen 1926
66 - 5 10 1925 Many on ice floes near land. Ibid.
2 shot
67 - 13 7 1926 1 walrus shot Ibid.
68 - 14 7 1926 1 shot Ibid.
69 5 8 1926 1 shot on ice floe in Amdrup Koch 1930
Havn
70 - 7 1983 Mid July single walrus Born 1983
seen on two occasions
71 - . 9 1975 | large walrus on an ice floe Sandell & Sandell 1991
72 - primo 9 1991 1 shot on land in Qingaa- J. Brgnlund in lirr. 1994
Jiva
73 Kangertittivaq 24 7to 1924 In this period a total of Mikkelsen 1924
entrance to 28 8 169 walruses observed
74 - 24 7 1924 4 ad. F each with a Pedersen 1926
young, | ad. M and 1
subad. M
75 Uunarteq 6 10 1925 2 shot Petersen 1926
76 (Kap Tobin) 12 10 1925 1 shot Ibid.
77 - 13 10 1925 1 shot Ibid.
78 - 28 10 1925 1 observed Ibid.
79 - 4 12 1925 1 shot Ibid.
80 - 5 8 1926 1 ad. (1000 kg) shot at entrance Storgaard 1926
to Scoresby Sund. First year, 60
shot by 10 hunters
81 - ultimo 7 1931 The catch of walruses decreases Hgegh 1931
continuously. 2 were shot. Site
not stated specifically
82 - 9 5 1974 1 onice Meltofte 1974
83 - . 4 1987 4 shot J. Thygesen pers. comm. 1988
84 - : 10 1988 1 walrus shot J. Thygesen pers. comm. 1988
85 Napparuutilikajik 3 2 1926 1 shot Pedersen 1926
(Kap Swainson)
86 - 5 1986 1 ad. M shot in late May J. Thygesen pers. comm. 1988
87 - 3 1987 1 ad. F with 1 year old Ibid.
calf and subadult seen
88 - 4 1987 | ad. M shot while hauled Ibid.
out on edge of fast ice in
late April
89 - 4 1987 1 ad. M shot Ibid.
90 - 3 5 1987 1 ad. F shot Ibid.
91 - 20 5 1987 | two-year-old M shot Ibid.
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Appendic 2 - continued

Obs. no. Locality Day Month Year Observation Source

92 - 4 1988 Late April 3 walruses Ibid.
seen; and | ad. M shot

93 - 1 5 1988 1 small M shot Ibid.

94 - 5 1988 During a 14 day period Ibid.
3 ad. M were feeding
in the area

95 - 20 5 1988 1 ad. M swimming north Ibid.

96 - 3 5 1988 During last week of May Ibid.
3 walruses observed

97 - 5 1988 1 subad. M shot 2 km N Ibid.
of Napparuutilikajik

98 - 1 6 1988 1 three-year-old M shot Ibid.

99 - . 6 1988 Walruses observed at Ibid.

Vardepynt

From Kangertittivag (Scoresby Sund) to Dove Bugt, see Figs 7, 5 B and 11
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1922
1931

1938-43
1947

1944
1962
1949
1930
1909

1938-39

1992

1932
1984
1984
1989
1991
1991
1993
1989

1991
1921

1927
1932

1932
1983
1909
1991

1 seen
1 seen close to Nord Fjord

1 seen

1 shot (at Hoelsbu in
Moskusoksefjord accord-
ing to Amsjg; but at K.
Humboldt according to

B. Myrvold; Mikkelsen in
lit. 1994)

1 ad. M shot; rare in this area
Males and females seen

1 dead walrus found

1 subadult seen
lad.F,2ad. M and 1
young shot

Walruses occur very rarely
and only I has been observed
|in the Eskimonzs area}
15 walruses on the

beach near Eskimonzs.
One on beach about

5 km further south
Common in Dgdemands-
bugten

2 on land in Dgde-
mandsbugten

8 on ice floes in
Dgdemandsbugten
Walruses hauled out on
the beach

2 on the beach

6 adults in the water and on
the ice

2 in water in Dgde-
mandsbugten

Drag marks from wal-
ruses at the beach of
Basaltkap

3 adults in water at
Basaltkap

| attempting to haul out on
land at Kap Mary

3 walruses shot

7 shot at Kap Mary. Two of
these were lost. All with long
tusks

1 walrus shot at Kap Mary
Some seen at Kap Mary

1 large walrus seen
Swimming 20 km offshore
in 30% ice cover

Isachsen 1925
Boyd 1935

Akre 1957
Amsjg 1947-48

Bang 1944

B. Nielsen pers. comm. 1990
Jennov 1949

Lgppenthin 1932

Kmunke 1910

Poulsen 1938-39

B. Nielsen pers. comm. 1992

Larsen 1934
Andersen 1984

Ibid.

M. Elander in lirt. 1991
Sgder 1991

Sirius in litr. 1993
1bid.

1bid.

M. Elander in litt. 1991

Sirius in litr. 1993
Petersen 1921

Karlsbak, J. 1927-28
Tollgfsen 1932-33

Ibid.

Born 1983
Bjgrnlo 1909-10
Seder 1991
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Appendic 2 - continued

Obs. no. Locality Day Month Year Observation Source
127 Sandgen area 1929-31  Walruses seen several times Emkjzr 1944a
(Young Sund) in the water at Sandgen. They
did not haul out there
128 - 1930 1 shot Jennov 1930-31
129 - 1932 37 (hides at the station; K. Her- Orvin 1934
schell). All M according to
Pedersen (1942)
130 - 28 5 1932 1 old M shot on ice floe; Tollgfsen 1932-33
Total length:426 cm; tusks
worn, about 2 inches long
131 - 5 1937 Captain Schjelderup (Quesr) Hansen 1944
killed 7 in a group of 20 on
an ice floe
According to Munsterhjelm
(1937), 8 were shot in July
near “Sandodden”
132 - 5 d 1939 1 walrus on the ice at Anon. 1938-39
Sandgen Jensen, B. 1938-39
133 - 7 7 1939 Several walruses on the Ibid.
ice
134 - ca.l8 7 1964 5 and 2 (including 2 ad. M, Génsbgl 1978
and a subadult identified and pers. comm. 1995
as F in Génsbgl 1978)
135 - 17 8 1976 M at Daneborg. Meltofte 1976
136 - 6 1979 At least 4 ad. M on Mikkelsen 1994
a floe
137 - 14 8 1991 7 near Sandgen Seder 1991
138 - 3 9 1991 3 hauled out on Ibid.
ice floes near Sandgen
139 Kap Herschell 29 7 1927 1 shot on an ice floe Andresen 1927-29
Karlsbak 1927-28
140 - 22 7 1928 1 shot between Clavering @ Karlsbak 1928-29
and K. Herschell
141 21 6 1929 1 walrus shot on ice Ibid.
142 ~ 1 7 1929 2 shot in the water Ibid.
143 - 28 7 1929 1 walrus shot Ibid
144 - 21 6 1931 1 shot close the cabin Andresen 1930-31
145 - 28 6 1931 3 walruses shot Ibid.
146 - 26 5 1932 Several hundred seen. Emkjer 1944a
26 shot on 29 May. Jennov 1945a,b
The same event mentioned by
Andresen (1931-32): 25 shot
off K. Herschell Station on
29 May 1932. No mentioning
of total number seen.
147 - 30 5 1932 1 shot close to K. Herschell Andresen 1931-32
148 - 8 6 1932 1 shot Ibid.
149 - 20 9 1932 3 walruses on ice 800 m Tollgfsen 1932-33
from the coast
150 - 11 5 1932 Quite a few walruses in the Ibid.
direction of Sandodden. 1 shot
but lost
151 - 16 5 1932 Quite a few seen in the slush ice /Ibid.
152 - 23 5 1932 4 on the ice 1 km from land Ibid.
153 - 25 5 1932 1 ad. M shot; 2 more M shot. Ibid.
Many in the water
154 - 8 6 1932 2 walruses shot (1 of these lost) Sulebak 1930-32
155 - 19 6 1932 6 shot (4 on ice and 2 in water). Tollgfsen 1932-33
2 of these were lost
156 - 20 6 1932 1 walrus shot Sulebak 1930-32
Andresen 1931-32
157 - 22 7 1932 1 large walrus shot between Tollpfsen 1932-33
Henningelv and K. Herschell
158 - 27 3 1934 3-4 walrus in a group Tollpfsen 1933-34
159 - 3 5 1934 17 walruses on the ice Ibid.
160 - 31 5 1934 Quite a few walruses on the ice  /bid.
161 - 10 6 1934 2 walruses shot (1 of these lost) /bid.
162 2 7 1934 1 shot west of K. Herschell 1bid.
163 - 15 7 1934 1 shot
164 - 17 8 1934 1 walrus shot Hanken 1934-37
165 - 23 8 1934 1 adult shot in water Ibid.
166 - 27 4 1935 1 walrus seen on the ice Ibid.
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Appendic 2 — continued

Obs. no. Locality Day Month Year Observation Source
167 - 12 5 1935 1 walrus seen on the ice Ibid.
168 - 15 5 1935 1 walrus seen north of Kap 1bid.
Herschell
169 - 3 7 1935 3 walruses foraging about Ibid.
3.5 km from the coast
170 - 10 7 1935 Some walruses seen Ibid.
171 - 12 7 1935 2 walruses shot at Lave- Ibid.
nasset
172 B 6 8 1935 1 walrus shot. Quite a few Ibid.
observed in water
173 16 10 1935 Quite a few seen in water Ibid.
174 23 6 1936 8 shot on ice at point north of ~ Hanken 1935-36
K. Herschell Andresen 1934-36
175 - 10 7 1936 2 walruses shot Ibid.
176 - 23 6 1949 2 walruses shot at Herschell Serensen 1948-49
177 - 23 6 1954 Old M shot on edge of Serensen 1953-54
land-fast ice
178 - 24 6 1954 Ad. F (?) shot on edge of Ibid.
land-fast ice; lost
179 26 6 1954 3-4 walruses swimming along  Ibid.
edge of land-fast ice
180-K - 27 9 1991 3 hauled out on land Seder 1991
181 Young Sund ultimo 6 1932 A herd of 40 during end Pedersen 1934,1942
of June. Shortly before 37
had been killed (See Orvin
1934). All these were males.
Probably those shot (Obs. 146)
182 - . 1947 1 ad. M shot on ice Mikkelsen 1994
183 - 8 1973 4-5 at entrance Hinsteiner pers. comm. 1984
to Young Sund
184 - . 8 1983 8 in Young Sund H. Lauritsen pers. comm. 1984
185 - 22 8 1984 6 in eastern Young Andersen 1984
Sound
186 - 7 1989 | ad. F and a one-year-old calf E. Villadsen in litr. 1990
on an ice floe in Young Sund
187 Kap Borlase Warren 27 10 1869 Some Payer 1877a,b
188 - 3 11 1869 Some Ibid.
189 - 1923 Ad. M shot (photo) Dahl 1924:36
190 - 1923 Ad. M shot (photo). Exact site  /bid.
not stated
191 - 1920-30s  Occasionally seen on drifting ~ Emkjer 1944a
floes. but always single
192 - 27 5 1932 Walruses hauled out on three Tollgfsen 1932-33
ice floes
193 - 17 6 1932 3 walruses shot Andresen 1931-32
194 Kap Wynn : 12 1869 Walruses heard Payer 1877a,b
195 - 12 11 1919 Some walruses observed Nielsen 1919-21
Estimated at 10 Petersen 1921
196 - 15 | 1920 Walruses in water Anon. 1919-20
197 - . 2 1920? 15 seen Petersen 1921
198 - 17 5 1920 1 seen Ibid.
199 - : 5 1920? 5 seen Ibid.
200 Hvalros @ 6 7 1899 1 observed Nathorst 1900
201 - 16 7 1899 4 shot by Balaena Ibid.
202 - 8 6 1910 Walrus at southern coast Bjernlo 1909-10
203 - 8 1919 A total of 12 seen (Clavering-  Petersen 1921
straedet)
204 - . 9 1919 A total of 8 seen. Same site 1bid.
205 - 17 10 1919 Several seen in open water at ~ Nielsen 1919-21
the E coast of Hvalros @ Anon. 1919-20
About 60, according to Petersen 1921
206 - i 12 1919 1 seen Ibid.
207 - 25 6 1920 2 ad M shot at southern tip of  /bid.
Hvalros @
208 - . 6 1921 8 seen Ibid.
209 - 2 9 1922 Group of walruses in water. Emkjar 1944b
Mating behavior observed
210 - 21 5 1923 Many walruses seen in water ~ Jensen 1922-23
211 - 23 5 1923 2 walruses shot on an ice floe  Ibid.

(1 of these lost). A total of 3
shot in 1923 (Larsen 1941-42)
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Obs. no. Locality Day Month Year Observation Source
212 - 26 4 1930 1 ad. M shot on land-fast at Anon. 1929-31
southern tip of the island Hvidberg 1932
213 - 5 5 1930 Several seen in the pack Ibid.
ice
214 - 26 6 1930 8 shot (6 from motorized boat  Jennov 1930-31
and 2 on the ice) Hansen 1944
215 - 14 5 1931 1 walrus shot (lost) Anon. 1929-31
216 - 23 5 1931 | swimming walrus seen Ibid.
217 - 11 6 1931 1 shot Hvidberg 1932
Anon. 1929-31
218 - 26 6 1931 1 ad. F and | subadult shot Hvidberg 1932
(one of these sunk, but was Anon. 1929-31
found later)
219 - 12 7 1931 1 medium sized M shot north  /bid.
of the island
220 - 15 7 1931 1 shot Ibid.
221 - 16 7 1931 1 ad. M shot Ibid.
222 - 25 7 1931 1 ad. M shot Ibid.
223-L - 1987-89 3 walruses hauled out U. Vedel pers. comm. 1991
on land
224 Sabine @ 7 1869 2 to 10 seen. The walruses Peters 1874
arrive in early July
225 - 6-8 1869 Some seen early August Payer 1877a,b
Arrived in June; up to 60
on a floe
226 - 16 7 1889 16 killed. Information on Knudsen 1890
site uncertain
227 - 11 7 1900 2 observed (playing) Jensen 1909
228 - . . 1907 Walruses shot at Sabine @ Gizver 1944
229 - , 7 1908 Some at Griper Red Isachsen 1922
230 - 12 7 1908 First walruses observed; 2 shot Brandal 1908-09
Liavaag 1908-09
231 - 21 7 1908 1 observed (off Griper Red?) Brandal 1908-09,
1930
232 - 16 10 1908 Quite a few at Griper Red Ibid.
233 - 19 4 1909 Walrus breathing holes in ice Ibid.
234 - 5 5 1909 One adult M shot on ice off 1bid.
Griper Red Liavaag 1908-09
235 - 7 5 1909 Walrus breathing holes in Brandal 1908-09
ca. 15 cm thick ice
236 - 8 5 1909 Walrus breathing holes along  /bid.
ice edge. 1 walrus seen Liavaag 1908-09
237 - 10 b 1909 Some seen Brandal 1908-09
238 - 19 5 1909 1 seen on ice Ibid.
239 - 31 5 1909 2 in Pendulum Stradet Ibid.
240 - 1 7 1909 Sounds of walruses Ibid.
241 - 27 5 1910 Saw walrus. Site uncertain Bjgrnlo 1909-10
242 - 15 6 1910 I large walrus seen on edge of  /bid.
fast ice
243 - 23 6 1910 Saw a walrus Ibid.
244 - 28 6 1910 Flensed a walrus (this kill not  /bid.
mentioned earlier)
245 - 1909-10  Clavering @ and Germania Havn Isachsen 1922
personnel took 4 walruses in
this period
246 . 7 1921 4 seen Petersen 1921
247 Germania Havn 29 6 1919 3 walruses shot while Dagny Nielsen 1919-21
was there
248 - 10 7 1919 Ad. F with calf shot far offshore 7bid.
(the calf lost)
249 - 10 7 1919 Walruses in water at Germania  /bid.
Havn
250 - 13 7 1919 3 seen Ibid.
251 - 18 7 1919 Ad. F with young killed Ibid.
252 - 23 7 1919 1 killed (lost) Ibid.
253 - 3 8 1919 1 observed Ibid.
254 - 27 8 1919 4 swimming (1 of these killed) /bid.
255 - 29 8 1919 1 ad. killed (lost but later re- Ibid.
trieved)
256 - 11 9 1919 | ad. F and a young observed.  Ibid.
The F was killed but lost
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Obs. no. Locality Day Month Year Observation Source
257 - 21 9 1919 Saw 3 walruses (of these, 1 ad. /bid.
M was killed)
258 - 28 10 1919 Many walruses in herd up to Anon. 1919-20

15 along the ice edge between
Lille Pendulum and Sabine @
259 - 17 6 1920 I ad. M together with a Ibid.
one-year-old calf [sic!] shot;
the calf was lost

260 - 19 5 1920 | ad. M shot on ice edge Ibid.
261 - 12 6 1920 2 walruses observed Ibid.
262 - 11 7 1920 2 walruses seen Ibid.
263 - . 4 1921 5 seen Petersen 1921
264 - ; 57 1922 2 ad. M shot Madsen 1989:98
265 - : 5? 1922 4 shot on ice Ibid.: 100
266 - . 5?7 1922 1 subad. Ibid.: 101
267 - ; 57 1922 lad. M Ibid.: 102
268 - 26 7 1932 3 ad. (M) shot. Exact site Andresen 1927-29
not stated
269 - , ; 1929 4 caught at Germania Havn Orvin 1931
270 - 15 7 1931 | ad. M shot at Germania Havn Hvidberg 1932
271 - 7 1938 1 ad. F with calf seen in Jennov 1945a,b
Pendulumstradet. Probably
the same as mentioned by
Pedersen (1942)
272 - 27 5 1976 2 seen in Germania Meltofte 1976
Havn
273 - 28 5 1976 2 Claveringstradet Ibid.
274 - 29 5 1976 2 diving in Germania Havn Ibid.
275 - 29 5 1976 1 diving at ice edge Ibid.
276 - 19 8 1984 5 seen south of Sabine @ Andersen 1984
277 Lille Pendulum . . 1924 Walruses seen during winter Lund 1928
in Pendulum Stradet Emkjzr 1944a
278 - ; : 1924 1 shot at the ice edge Ibid.
279 - 22 7 1909 1 M seen Orlean 1911
280-M Kuhn @ 30 7 1889 16 shot. Site uncertain Knudsen 1889,1890
281-N - 3 8 1889 80 shot. Information Knudsen 1890
about site uncertain. Gizver 1937
Perhaps in Grandjean Fjord
according to Jennov (1948)
282 - 30 7 1909 1 close to Kuhn @ Bjgrnlo 1909-10
283 - 13 8 1975 1 seen Meltofte 1976
284 Kap Rink 15 7 1976 Some seen on ice at some Ibid.
distance from the Hochstetter
station
285 Shannon, south 14 8 1920 1 walrus shot Nielsen 1919-21
286 - 9 9 1920 1 walrus shot Ibid
287 - 6-9 1922 A couple of walruses seen Mikkelsen 1922
during the period at Kap Philip
Broke
288 - . . 1922 Quite a few shot by Isachsen & Isachsen
Fangstmand 1932
Andresen 1927-29
289 - : s 1923-24  Atotal of 3 seen. 2 of these Emkjzr 1944a
were shot (1 lost)
290 - 2 8 1944 1 old adult shot Bang 1944
291 = 12 10 1952 2 walruses in a lead off Kap Sgrensen 1952-53
David Gray
292 - 13 10 1952 Walruses foraging same site as  /bid.
above
293 - 15 10 1952 Walruses observed in broken ice /bid.
294 - 17 8 1953 1 walrus off Kap David Gray  /bid.
295 - 17 8 1984 40-50 in northern Andersen 1984
part of Hochstetterbugten
296-0 - 17 8 1984 4 on land at Kap Ibid.
Philip Broke
297 - 9 8 1989 1 adult hauled out on an Boertmann et al. 1990
ice floe at Kap Philip
Broke
298 Freeden Bugt 7 8 1994 2 seen F. Ploug Nielsen pers. comm. 1994
299 21 8 1994 5 walruses swimming This study
about 5 km south of
Shannon

Meddelelser om Grgnland, Bioscience 46 - 1997 67



Appendic 2 - continued

Obs. no. Locality Day Month Year Observation Source

300 - 21 8 1994 1 swimming north in Ibid.
Freeden Bugt

301 - 21 8 1994 2 swimming in Free- 1bid.
den Bugt

302 - 24 8 1994 Two groups of 2 wal- Ibid.
ruses hauled out on ice
floes at 74° 55" N -
18° 56’ W

303 Kap Sussi 7 8 1994 3 seen F. Ploug Nielsen pers. comm. 1994

304 Hochstetter 3 9 1936 1 walrus observed Anon. 1936-37

305 - 3 9 1938 1 walrus observed Jensen, H. L. 1936-38

306 Roseneath Bugt 17 11 1951 2 walruses shot on solid Larsen 1951
fast ice Mikkelsen 1994:233

307 Haystack 8 1973 5-6 seen Hinsteiner pers. comm. 1984

308 Bessel Fjord 8 1988 | swimming at N. Henrichsen in litt. 1988
75°59' N, 21°22'W

309 - 9 8 1988 Hauled out on ice Ibid.
floe at 75°58° N, 21°25°'W

310 Kap Peschel : 8 1973 5-6 seen Hinsteiner pers. comm. 1984

311 SW Dove Bugt 30 8 1934 4 observed, single Nielsen 1944a
(Bessel Fjord-

Hvalrosodden)

312 Ngrre Sundby @ 11 8 1951 2 M walruses on the ice Anon. 1950-52
(SW Dove Bugt)

313 “Walruses haul out on land” Jennov 1965
Statement unclear

314 Godfred Hansens @ 13 8 1951 Carcass of ad. M Ibid.

315 - 14 8 1988 | swimming K. Secher in litr. 1988

316 - 5 1974 8-10 walruses seen F. Ploug Nielsen pers. comm. 1994
late May in apirox. 10 km?
polynya near Alborghus

317 Godfred Hansen @ Occur here Jennov 1959

318 “Kap Niels Landet” Occur north of Soraner- Jennov 1945a,b
brazen (Rechnitzer Land)

319-Q - 2 9 1934 1 walrus shot on small Nielsen 1944a,b
beach ca. 50 m from hut

320 “Port Arthur Land” Seen in this area Jennov 1945a,b
(76" 46’ N, 217 13’ W)

(Daniel Bruuns Land)

321 Mgrke Fjord 17 8 1933 Quite a few seen Jennov 1933

322 - 18 8 1989 1 adult at 76°46" N, Born & Knutsen 1990a
21°05' W

323 - 18 8 1989 1 adult at 76°48” N, Ibid.
20°55'W

324 Hvalrosodden area summer 1919 Many walruses seen in northern Jensen, H. L. 1922¢
Dove Bugt but only few were
killed due to the ice conditions

325 - 1920 1 shot on the ice off Hvalrosod- Larsen 1941-42
den

326 7 9 1933 1 walrus shot (northern Anon. 1933-36
Dove Bugt)

327 - 8 1933 At least 50 seen between Jennov 1945a,b
Danmarkshavn and Hval- Hansen & Jennov (no year)
rosodden (additional to
those hauled out on Lille
Snenzs)

328 - 18 7 1934 Ad. M shot on ice 0.5 km Anon. 1933-36
from Hvalrosodden Nielsen 1944a
Flensed on land (photo) Mikkelsen 1994:132

329 28 7 1934 I M walrus shot at “Odden” Anon. 1933-36

Nielsen 1944a

330 - 7 8 1934 4 walruses seen on the ice Ibid.
off Hvalrosodden

331 - 9 8 1934 2 walruses seen same site Ibid.

332 - 14 8 1934 3 walruses seen ca. 3 km
from Hvalrosodden (1 of
these, M , was shot) Ibid.

333 - s . 1939 1 seen on the ice Ibid.

334 - 6 8 1939 1 killed on ice (lost) 1bid.

2 walruses killed Jennov 1939a
335 - 3 9 1939 1 ad. walrus shot on ice floe Hennings 1939-40

(lost)
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Obs. no. Locality Day Month Year Observation Source
336 - 25 7 1939 First appearance that year Pedersen 1942
of walrus in a lead off Lak-
seelven
337 - . ‘ 1941 6 seen Jennov 1945a.b
338 - 20-30 7 1969 1 seen off the point Meltofte 1976
339 - 5-6 8 1975 2 seen off the point Ibid.
340 - 6 8 1984 2 seen off the point Andersen 1984
341 - 15 7 1989 2 M hauled out Boertmann er al. 1990
on the edge of the fast ice
at Lakseelv
342 - 16 7 1989 2 adult M swimming in Ibid.
lead in fast ice close to sho-
re. 1 adult M hauled out
on ice about 5 km offshore
343 - 21 8 1989 1 walrus half ways Ibid.
between Lundager @ and
Hvalrosodden
344 Vindsel @ 13 8 1939 1 ad. M on ice floe Knuth 1940:198
345 - 5 9 1988 lad. M Meltofte 1976
346-S  Off Lille Snenas 13 8 1933 1 shot in water (lost) Jennov 1933
347 - 16 8 1934 Many walrus at this site. Nielsen 1944b
Observation of mating
348 - 26 8 1934 3 walruses seen 1bid.
349 - 26 8 1938 2 walruses shot in Farsund Dalskov 1938-39
Jensen, C. 1938-39
350 — 12 7 1939 2 ad. M shot on the ice off Knuth 1940:186,192
Lille Snenas
351 - 26 7 1939 I seen in water Dalskov 1938-39
352 - 3 9 1939 Walruses seen Hennings 1939-40
353 - 10 9 1939 1 walrus in water 1bid.
354 - 28 9 1939 “Last” walrus seen off Snen®s  Pedersen 1942
355 - . 8-9 1972 About 15 M in water (photo) Vibe 1973:39
356 Nordre Oriente- . . 1906 Some shot Friis 1925
357 rings @ 26 8 1938 3 observed Jensen, C. 1938-39
358 - 18 8 1989 | adult at 76° 50' N Born & Knutsen 1990a
19°30° W
359 Sydlige Oriente- 9 9 1939 1 walrus Killed Hennings 1939-40
rings @
360 Stormnzas 18 8 1933 2 shot (1 was an ad. M) Jennov 1933
361 - 3 9 1939 1 shot on ice (lost) Hennings 1939-40
362 - : 9 1939 6 observed (1 killed) Ibid.
363 Stormbugten 9 9 1907 One shot Amdrup 1913
364 - 28 9 1907 One seen Johansen 1910
365 - 30 9 1907 One seen Ibid.
366 - 1 7 1969 1 adult F with a calf Meltofte 1976
367 - 8-10 9 1969 2-4 seen Ibid.
368 - 4 8 1974 3 seen Ibid.
369 - 1 8 1974 5 adults, 2 subadults, Ibid.
and 2 two-year-olds
370 - 17 8 1975 6 seen Ibid.
371 - 22 8 1975 1 seen Ibid.
372 - 23 8 1975 1 adult F with a Ibid.
one-year-old calf
373 - 24 8 1975 1 adult F with a three- Ibid.
year-old calf
374 - 30 7 1986 1 adult M Maagaard 1990
375 - 30 8 1988 2 seen Ibid.
376 Wendel Pynt 8 # 1987 4 adult M Ibid.
377 - 19 7 1987 2 adult M Ibid.
378 Bidskaret 12 9 1939 2 seen on ice (1 shot and lost)  Hennings 1939-40
Mikkelsen 1994
379 Korridoren 3-8 6 1969 1 ad. F with a calf Meltofte 1976
on the ice
380 - 22 6 1969 1 adult F with a young Jbid.
381 - 24 7 1986 1 adult M Maagaard 1990
382 Danmarkshavn . . 1905 22 shot Sather 1936
383 - : 1906 4 shot Friis 1925
384 - . : 1906 1 shot Ibid.
385 - 18 7 1907 1 shot Amdrup 1913
386 - ultimo 7 1907 1 shot Ibid.
387 - S 4 1908 1 shot (site not stated) Ibid.
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Obs. no. Locality Day Month Year Observation Source
388 - 14 9 1933 Large herd of walruses Anon. 1933-36
(1 shot on an ice floe)
This is presumably the herd
which was seen on Lille Snenzs
in August (see Table 4)
389 - 9 1933 50 on Lille Snenas and 50-70  Hansen & Jennov (no year)
on floes between Mgrke Fjord
and Danmarkshavn
390 - 24 8 1934 6 seen Nielsen 1944a
391-U - 8-13 9 1934 50-70 walruses. Nielsen 1944a,c
2 hauled out on land Jennov 1945a,b
where the boats were
hauled up
392 - 2 9 1938 Walruses seen Jensen, C. 1938-39
393 - 3 9 1938 2 shot on ice floe Ibid.
(one of these lost)
394 - 23 9 1938 2 on ice floe Pedersen 1942
395 - 12 9 1938 4 walruses on ice Jensen, C. 1938-39
396 - 25 9 1938 5inalead Pedersen 1942
397 - 2 9 1939 A herd in the harbor Hennings 1941
3 killed
- 1948-49 19 observed (Poulsen Johnsen 1953
cited; no details)
398 - 13-14 7 1969 2 adult F with a Meltofte 1976
young on the ice
399 - 21 7 1969 - Ibid.
400 - 1 8 1969 1 there for several Ibid.
days
401 - 28 6 1974 I in the harbor Ibid.
402 - 9 7 1974 1 in lead in harbor Ibid.
403 ~ 25 7 1987 | adult M Maagaard 1990
404 - 1 8 1988 1 adult M, | adult F Ibid.
with a one-month-old calf
405 - 31 7 1988 1 adult M Ibid.
406 - 6 8 1988 1 adult M Ibid.
407 @resund 7 8 1969 1 subadult Meltofte 1976
408 - 7 8 1969 1 adult Ibid.
409 - 15 8 1969 1 adult Ibid.
410 - 12 7 1974 1-2 on the ice Ibid.
in @resund
411 Kap Bismarck primo 9 1907 1 shot Amdrup 1913
412 - 4 9 1938 Walruses heard Jensen, C. 1938-39
413 = . 9 1939 1 walrus killed Hennings 1939-40
414 - 20 8 1969 1 adult Meltofte 1976
415 - 5 8 1986 | adult F with young Maagaard 1990
416 - 23 8 1969 2 Meltofte 1976
417 - 24 8 1969 3 Ibid.
418 - 10 9 1969 1 adult 1bid.
419 SW of Kap Bornholm 21 8 1970 1 adult F with a calf Ibid.
420 - 22 8 1970 1 adult F with a 1bid.
one-year-old calf
421 - 29 8 1970 2 single seen Ibid.
422 Renskaeret 27 9 1970 2 single seen Ibid.
423 30 7 1988 I adult M Maagaard 1990
424 - 15 7 1974 3 on the ice Ibid.
425 Store Koldewey 10 9 1950 1 walrus shot at northern Anon. 1950-52
point on Store Koldewey
426 - 24 8 1932 A group heading south. Jennov 1935
427 - Occur south of Trzkpas- Jennov 1959
set
428 - 1933 Small groups hauled out Jennov 1945a,b
on ice floes all along
the eastern coast of the
island
429-V - 8 1905 2 old M shot on the Orlean 1911
southern point
430 - Are said to have a terres- Jennov 1945a,b
trial haul-out site here
431 - 18 8 1989 1 adult at 75°35' N Born & Knutsen 1990a
18°35' W
432 - 10 8 1984 Feces on a beach on Andersen 1984
eastern coast of Kap Alf Troll
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Obs. no. Locality Day Month Year Observation Source
North of Dove Bugt, see Figs 9, 5 C and 20
433 Fyrretyvekilo- 21 8 1969 1 adult Meltofte 1976
meternasset
434 Ile de France 20 4 1907 Some. Breathing holes seen Johansen 1910
Kap St. Jacques: two large ani- Thostrup 1911:212
mals, walrus or seals (sic?)
435 - 6-8 1987-89  Several observed regu-
larly (exact number not
stated) in a lead running
W-SW from Kap
St. Jacques E. Knuth pers. comm. 1995
436 78°10°N 7 1992 1 subadult Kristensen & Kristensen
17°10° W 1993
437 Norske @er 25 7 1984 36 about 85 Andersen 1984
km southeast of Norske
Ber
438 - 25 7 1984 15 about 70 Ibid.
km southeast of Norske @er
439 - 24 7 1984 26 about 50 Ibid.
km east of Norske
Ber
440 79°30°N 7 1992 1 subadult Kristensen & Kristensen
17°20'W 1993
441 79°24'N 11 6 1993 1 hauled out near edge This study
15°04'W of fast ice
442 Nioghalvfjerds- 23 7 1984 24 about 70 Andersen 1984
fjorden km east of 79-Fjorden
443 79°42°'N 2 6 1993 Dead adult walrus This study
14° 42°W partially frozen into the
pack ice
444 Hovgaard @ ; 8 1989 10 seen early August E. Jensen in litt. 1991
445 79°55'N 9 8 1993 5 K. Kammp in lirr. 1993
17°06'W
446 79° 59°'N 27 5 1993 | subad. (tusks 12 This study
17°05'W cm long)
447 - 27 5 1993 4 (3 onan ice Ibid.
floc. onc in water)
448 Kap H. N. Andersen 22 7 1984 5 on ice near land Andersen 1984
449 80°00'N 7 1992 1 subadult Kristensen & Kristensen
14°40'W 1993
450 80° 02'N 2 6 1993 1 adult M at 3 m broad This study
137 19°'W lead in dense pack ice
451 S. coast of Dijmphna 9 8 1993 1 adult M K.Kammp in litt. 1993
Sund
452 Dijmphna Sund 22 7 1984 8 near land Andersen 1984
453 - 24 7 1989 2 adults on fast ice E. Jensen in litr. 1991
at Sorteelven
454 26 7 1989 3 adults same site Ibid.
as above
455 - 27 7 1989 3 onice 1bid.
456 - 28 7 1989 1 adult Ibid.
457 - 29 7 1989 2 animals in leads Ibid.
close to the glacier
458 - 30 7 1989 6 on the ice Ibid.
459 - 1 8 1989 1 adult M Ibid.
460 - 2 8 1989 3 at Marmorvigen Ibid.
461-X - 3 8 1989 2 hauled out on the Ibid.
beach at Marmorvigen
462 B 4 8 1989 2 at Sortedalen Ibid.
463 Mallemukfjeldet 21 7 1984 20 near land Andersen 1984
464 - 18 8 1989 8-10 at the glacier E. Jensen in lirr. 1991
465 - ; 3 1990 20-30 in polynya Sirius via Sgder 1991
466 - : 3 1991 20-30 in polynya Ibid.
467-Y Hanseraq Fjord 28 8 1980 10 on land Hjort 1981
468 = 28 8 1980 1 adult F with calf on a G. Jansson pers. comm. 1980
floe
469 - 20 7 1984 3 on land Andersen 1984
470 - 20 7 1984 5 on ice Ibid.
471 Eskimonzs 19 7 1984 12 seen Ibid.
472 - 18 8 1989 Some seen E. Jensen in litr. 1991
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Appendic 2 - continued

Obs. no. Locality Day Month Year Observation Source
473 - 27 May to 17 June 1993 Groups from 2 to 20 Weslawski & Wictor
young M (?) during this 1993
period; 2-12 according to
Weslawski et al. (1997)
474 - 4 1994 Walruses observed T. Rasmussen pers. comm. 1994
475 80° 20'N 9 6 1993 1 onice This study
137 01I'W
476 Ingolf Fjord 19 7 1984 8 seen Andersen 1984
4717 80° 30'N ; 7 1988 1 Joiris 1991
15°00'W
478 Henrik Krgyers 13 8 1975 1 seen Meltofte 1976
Holme
479 - 12 7 1984 2 seen F. Jensen pers. comm. 1991
480 = 22 7 1992 31 walruses Kristensen & Kristensen
seen (females with cal- 1993
ves and subadults)
481 80° 40°'N 3 6 1993 1 adult swimming along This study
14°25°'W edge of fast ice
482 Henrik Krgyers 29 7 1993 10 K. Kammp in lirt. 1993
Holme
483 Amdrup Land ¢ 4 1939 4 at the coast Pedersen 1942
484 - 25 7 1993 6 observed K. Kammp in litt. 1993
485 Sommerteras- 15 6 1993 5 on small floe This study
serne
486 NW of H. Krgyers 26 7 1993 6 observed K. Kammp in litt. 1993
Holme
487 S. of Dvergfjord 8 1993 Up to 30 walruses seen Kapel & Berg 1994
during early August
488 Sophus Miillers Nzs 18 7 1984 28 in several Andersen 1984
groups
489 807 45'N 13 6 1991 9 walruses including Joiris et al. 1992
14°03°'W 3 ad. F with newborn
490 80° 47'N 3 6 1993 1 adult M hauled out on an This study
14°03'W ice floe
491 Antarctic Bugt 29 4 1976 6 on ice Meltofte 1976
492 - 14 6 1993 94 between Born et al. 1994b
Antarctic Bugt and
Eskimonas
493 - 25 7 1993 A total of 93 observed. Of Tahon & Vens 1994
these 17 were calves
494 - 26 7 1993 25 K. Kammp in lirr. 1993
495 80° 56'N 3 6 1993 1 adult M hauled out on This study
14° 04'W the edge of the shore-fast
ice 100 m from water
496 807 56’'N 3 6 1993 6 adult F and a two-year Ibid.
14° 04'W -old calf hauled out on an
ice floe with fecal staining
497 80° 56’'N 3 6 1993 8 adult F and 2 one-year-old Ibid.
147 04'W calves hauled out on ice floe
with fecal staining
498 80° ST'N 3 6 1993 About 80 walruses Ibid.
13 52’W hauled out on the edge
of the land fast ice. All
age classes including
newborn. Apparently all
adults were F
499 80°57'N 3 6 1993 4 in water Ibid.
137 52°W
500 80° ST'N 3 6 1993 4 in water about Ibid.
137 52’W 200 m from above obser-
vation
501 Grenen 18 7 1984 36-40 in several groups Andersen 1984
502 80° 58'N 13 6 1993 13 on a small A. Bochert pers. comm. 1993
11°02°W ice floe
503-Z Kilen 5(6) 6 1907 1 on ice about Trolle 1908
30 km N of 80° 43' N Amdrup 1913
(817 10’ N) Johansen 1910:208
504 - 2 5 1976 5 onice Meltofte 1976
505 - 16 7 1984 Walrus feces on the Andersen 1984
beach
506 - 16 7 1984 6 on the ice Ibid.
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Appendic 2 - continued

Obs. no. Locality Day Month Year Observation Source
507 - 5 7 1984 4 on ice about 15 km Ibid.
north of Kilen
508 - 1 4 1991 Drag marks and feces on land  Sirius via Spder 1991

of 4-5 walruses. Exact site not
specified
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