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Studies on Freshwater Entomostraca in Greenland VI
The Entomostraca of the Kap Farvel Area, Southernmost Greenland

ULRIK ROEN

Rgen, U. 1994. Studies on Freshwater Entomostraca in Greenland VI. The Ento-
mostraca of the Kap Farvel Area, Southernmost Greenland. — Meddr Grgnland, Biosci.
41, xx pp. Copenhagen 1994-xx-xx.

Freshwater crustaceans of the groups Cladocera, Ostracoda and Copepoda were in-
vestigated in the Kap Farvel area, the southernmost part of Greenland. Collections were
made at 158 freshwater localities, and 42 species were found. Maps of the distribution
of the species in the area are given. On the basis of distribution, number of species and
specimens per locality, and the water chemistry and temperature, a zoogeographical

boundary is suggested between the eastern and the western parts of the area.

Key words: Southernmost Greenland, freshwater, Crustacea, zoogeography.

Ulrik Rgen, Zoological Museum, University of Copenhagen, Universitetsparken 15,
DK-2100 Copenhagen @, Denmark.

Introduction

The freshwaters of the Kap Farvel area, the southernmost
part of Greenland, and the fauna of Entomostraca (Cla-
docera, Ostracoda and Copepoda) in these waters were
practically unknown up to 1970.

During the summer of 1970 (10 July to 1 September) I
investigated the freshwaters of this area, with financial
support from the Danish National Science Research
Council and the Ministry of Greenland. The Danish Navy
and the Danish Arctic Institute provided most of the
equipment.

The Kap Farvel area covers about 50 x 80 km and
comprises a large number of smaller and larger islands
separated by sounds. Most of the islands have steep
mountains of granite, and the sounds are often packed by
drift ice.

Due to conditions of ice, investigations in the eastern
part were only made towards the end of the investigation
period, and are therefore less intensive than those in the
western part.

A total of 167 waterbodies were visited, but only
samples from 158 of these, 154 lentic and 4 lotic, con-
tained Entomostraca.

The Kap Farvel area was by me divided into 24 loca-
lities (sampling areas, Fig. 2), each with a different num-
ber of freshwaters.

Chemical analyses of the water were made by the
Chemical Department of the Geological Survey of Den-
mark. Water for analysis was collected from altogether 50
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freshwaters during the investigation, but unfortunately
one of the boxes with samples was broken during trans-
port, and a number of samples were lost.

Field methods

The animals were collected by means of a plankton net,
with a diameter of 25 cm and mesh of 80 um. All samples
were made as horizontal hauls on ca. 12 m and through
vegetation if any. The samples were immediately trans-
ferred to 2% formalin.

The water for analysis was taken in “Pyrex” bottles,
and kept as cool as possible until arrival at Copenhagen.

Localities

The 167 localities have been grouped into the following
24 localities (Fig. 2):

1. Anordlivitsoq. Northeastern coast of island of Pa-
miagdluk. 60°04'N, 44°15'W. 32 freshwaters.

2. Sagdlatsiag. About 3 km SE of (1.) 60°03'N,
44°13'W. 10 freshwaters.

3. Island in Anordlivitsup ima. 1 km NE of (l.),
60°05'N, 44°14'W. 4 freshwaters.

4. Utorgamiut. Southern part of island of Pamiagdluk.
59°58'N, 44°22'W. 24 freshwaters.
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Fig. 1. Greenland and surrounding areas, and the Kap Farvel area indicated.
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Fig.
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11.

12.

13.

14.
15;

2. The Kap Farvel area with indication of the localities.

Kangeq. Southwestern peninsula of island of Tor-
narssuk. 59°52'N, 44°24'W. 14 freshwaters.
Angnikitsup nua. Southeastern part of island of Ang-
nikitsoq. 60°02'N, 44°02'W. 2 freshwaters.
Southwestern part of island of Sangmissoq. 59°56'N,
43°39'W. 3 freshwaters.

Itivdleq. Northeastern part of Eggers @. 59°54'N,
43°44'W. 17 freshwaters.

Southwestern peninsula of island of Qernertoq.
59°55'N, 43°41'W. 8 freshwaters.

Qardlut. Bay on SE coast of Christian IV’s @.
60°04'N, 43°58'W. 1 freshwater.

Qasigissat. Peninsula on NW part of Christian IV’s
@. 60°06'N, 44°15'W. 5 freshwaters.

Peninsula on NW coast of Island of Angnikitsoq.
60°08'N, 44°15'W. 3 freshwaters.

Niaqornaq. Northern part of island of Pamiagdluk.
60°06'N, 44°19'W. 3 freshwaters.

Augpilatoq. 60°09'N, 44°16'W. 2 freshwaters.
Ivssortussut. Peninsula in Ilua. 60°11'N, 44°16'W. 4
freshwaters.
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17.

18.

19.

20.

21.

22.

23.

24.

. Nuk. Peninsula in Ilua. 60°14'N, 44°10'W. 2 fresh-

waters.

Head of Kangersluk. 60°14'N, 44°19'W. 1 freshwa-
ter.

Inip nua. Peninsula in Kangersuneq qingordleq.
60°19'N, 44°19'W. 2 freshwaters.

Imerdlugtoq. Peninsula between Ilua and Prins
Christians Sund. 60°11'N, 44°10'W. 3 freshwaters.
Nunato. Peninsula N of E mouth of Prins Christians
Sund. 60°05'N, 43°05'W. 4 freshwaters.

Head of Naujat Kangerluat. Fjord S of E mouth of
Prins Christians Sund. 60°02'N, 43°11'W. 2 fresh-
waters.

Aqigssiat. Bay on N coast of Prins Christians Sund.
60°05'N, 43°11'W. 4 freshwaters.

Prins Christians Sund. Area around weather station.
60°04'N, 43°09'W. 3 freshwaters.

Head of Kangikitsoq. 60°2I'N, 44°16'W. S fresh-
waters.
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Chemical analysis of some of the
freshwaters

Water for analysis was available from only 24 fresh-
waters, viz. 6 larger and 6 smaller lakes and 12 ponds.
The results are shown below (p. 18, Table 1).

Phosphate (PO, ) was in all samples found in amounts
smaller than 0.02 mg/l; ferrous ions (Fe**) and fluor (F°)
could not be shown in any pond.

Remarks on the freshwater bodies

Compared with other areas in Greenland, the freshwater
localities in the Kap Farvel area show a characteristic
uniformity. I have previously investigated 231 freshwa-
ters in Greenland, viz. 75 lakes, 117 ponds and 39 tempo-
rary waters (Rgen 1962, 1968). In the Kap Farvel area the
154 lentic freshwaters with Entomostraca comprised 29
lakes, 123 ponds and 2 temporary pools. Temporary wa-
ters are scarce in the Kap Farvel area, 1.3% of the total
number of freshwaters against 16.9% in the rest of the
investigated part of Greenland. This is probably due to
the high and equally distributed precipitation in the Kap
Farvel area. Therefore, nearly all depressions which in
other areas might develop into temporary waters become
permanent waters in this area. Temporary waters exist in
the Kap Farvel area, but most are of too short duration for
Entomostraca to survive.

All the lakes should be classified as clearwater lakes
with a low ion content (Rgen 1962: 69). Of 29 lakes, 16
were fairly small and shallow with a rich vegetation,
while 13 were larger (diameter > 200 m), deep-water
lakes.

Most of the ponds had a low content of salts (Rgen
1962: 110), with two exceptions: polluted ponds, and
ponds which were influenced by seawater. Polluted
ponds occur near recent or abandoned dwelling places,
e.g., in subareas 8, 14, 16. Subarea 14 is around the
village Augpilatoq and the localities there were recently
polluted, while the localities in the other subareas were
situated near abandoned places, which in 1970 were al-
most self-restored. Localities 9 and 24 each had a seawa-
ter-influenced pond. The pond in locality 24 was more
saline, being now and then reached by seawater.

The two temporary pools were small, with sandy bot-
tom and no vegetation.

Four running waters were very different. Two of them
are situated in subarea 1. One of these was about 1 m
wide and ran through dense mosses, while the other was a
rapid brook with stones. In locality 4 a brook from a ridge
made an expansion with sandy bottom without vegeta-
tion, and in locality 11 a little river had a similar expan-
sion.

There are no water analyses from running waters.
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Water temperature differed considerably from the
western part of the area to the eastern part, and from the
coastal part to the head of the fjords. The surface tem-
perature of the big, deep lakes was about 9°C in the
eastern part, in the western part 11-13°C, except in a lake
in locality 1, situated 310 m a.s.l. On 29 July 1970 part of
this lake was covered with ice, and the temperature near
the bank was 6°C.

The smaller lakes had a surface temperature of 12-
14.5°C in the western part, and about 9°C in the eastern
part.

The ponds had a greater range of temperature. Tem-
peratures in the eastern and southern coastal parts were
about 7-8°C, in the interior part usually between 12° and
20°C. The highest temperature (22.5°C) was found in a
pond in locality 1 on 27 July and is the highest tempera-
ture ever registered in normal Greenland freshwater.

The banks of the freshwaters in the Kap Farvel area
were influenced by ice. Ice-ramparts were common and
strongly developed. Most of the smaller freshwaters had
soft banks vertically planed off to a depth of about 40 cm,
and vegetation seldom occurred in freshwaters less than
30 cm deep.

The material used in this investigation has been depo-
sited in the Zoological Museum, University of Copenha-
gen. Lists and descriptions of the localities and the occur-
rence of the species are in the archives of the Museum.

Systematic part

The species in the Kap Farvel area are listed according to
normal systematics (Wagler, 1937). Their distribution
throughout Greenland is taken from the following papers:
Haberbosch (1920), and Rgen (1962, 1968, 1970, 1973,
1975, 1977, 1981, 1992).

Identification of the species is based on: Brooks
(1966), Flossner (1972), Gurney (1931-33), Lang (1948),
Lilljeborg (1900), Smirnov (1971, 1976), Wagler (1937)
and Wilson & Yeatman (1966).

Remarks on the species

Cladocera

Sididae

Latona setifera (O.F. Miiller, 1785)
Fig. 3

The species has previously been found in Greenland only
on the west coast south of 67°N; it is rare in the northern
parts, but extremely common in the southern parts.



YN
\
e ! #

1

?

f. \‘ |
pRA

e /"ﬁ

e

w
/,_/\,\,;
2 \fgex

Maraenobiotus insignipes

Acroperus harpae

Fig. 9. The distribution of Macrothrix hirsuticornis. Fig. 12. The distribution of Acroperus harpae.

Ui o n w

n i« [ .

? | = ﬁ;{:;;;;:s "
) | A

Alona guttata

Fig. 13. The distribution of Alona guttata.

vl

. L M
Eurycercus glacialis

Alona fabricii

Fig. 11. The distribution of Ewrycercus glacialis. Fig. 14. The distribution of Alona fabricii.

Meddelelser om Grgnland, Bioscience 41 - 1994



It was found in the Kap Farvel area at 55 freshwaters. It
occurs in lakes and ponds but is absent in pools and
running waters. The species is closely associated with
vegetation and does not dominate any locality.

The species is common in the western part of the Kap
Farvel area, but occurs only in few freshwaters in the
eastern part.

Holopedium gibberum Zaddach, 1855
Fig. 4

Recorded both from West Greenland and from East
Greenland south of 72°N. In the Kap Farvel area the
species was found at 5 freshwaters: 1 large clearwater
lake, 2 small lakes, 1 pond, and 1 river expansion, similar
to a lake. All are situated in the western part of the area.

Daphniidae

Daphnia pulex Leydig, 1860
Fig. 5

The species is known all over Greenland, except from the
southern east coast. In the Kap Farvel area it occurred at 6
localities only: | large clearwater lake, 4 small lakes, and
1 pond, all in the western part of the area.

Besides the recent distribution, the species was found
as a subfossil at 4 lakes, and was absent only in 1 of 5
cores taken in the western part of the area (Fredskild et al.
1975: 28-30. There was no trace of it in a core from
Eggers @, in the southern part, unpublished core).

The subfossil finds in 4 out of 5 localities indicate
more favourable ecological conditions than today, where
the species is found in only 6 out of 158 freshwaters. The
cores show that it disappeared from the area between
7200 and 6500 years B.P., and reappeared about 3600
years B.P. This may suggest that the species survived in
the area during the last glaciation, but became extinct
2000-3000 years later. A new population from the north
then invaded the area after a period of about 3000 years
(Rgen 1981: 333).

Simocephalus vetulus (O.F. Miiller, 1776)
Fig. 5

Previously known from Greenland south of 73°30'N.
Found in the Kap Farvel area only at | freshwater, a pond
on Eggers @. Previously (7200-2400 years B.P), it seems
to have been more common in the area, since remains
were found in core samples from 3 out of 5 localities
(Fredskild et al. 1975: 30). Like Daphnia pulex, this
species apparently now has less favourable conditions in
the area than earlier.
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Simocephalus serrulatus (Koch, 1841)
Fig. 6

The species was found in 2 ponds. These are the only
records from Greenland.

Ceriodaphnia quadrangula (O.F. Miiller, 1785)
Fig. 7

Previously known from West Greenland south of
70°30'N. In the Kap Farvel area it was found in 9 ponds,
all in the western part.

Bosminidae

Bosmina (Eubosmina) longispina obtusirostris
G.O. Sars, 1862
Fig. 8

Common in West Greenland, rare in East Greenland
south of 73°N.

In the Kap Farvel area the species was found in 3 large
clearwater lakes, 3 small lakes and 13 ponds; it is far
more frequent in the western part of the area than in the
eastern part. This agrees with its occurrence in the south-
ern part of Greenland (Rgen 1970: 15). It is rather rare in
the Kap Farvel area compared with its occurrence in other
parts of Greenland.

Macrothricidae

Macrothrix hirsuticornis Norman & Brady,
1867
Fig. 9

Found throughout Greenland. In the Kap Farvel area it
was present in 1 small lake, 7 ponds and 1 temporary
locality. The subspecies groenlandica Lilljeborg was not
found.

Streblocerus serricaudatus (Fischer, 1849)
Fig. 10

Previously found in ponds on the Island of Disko and
near Narssaq. In the Kap Farvel area it occurred in 2
small lakes and 16 ponds, all freshwaters situated in the
western part.
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Chydoridae

Eurycercus glacialis Lilljeborg, 1887
Fig. 11

The species is common in West Greenland south of 72°N,
and scattered in East Greenland south of 70°30'N. In the
Kap Farvel area the species was rare in 8 ponds, abundant
in 9 ponds and 4 small lakes, and common in 2 ponds. All
the freshwaters are in the western part of the area. The
species was taken as subfossils in 3 lakes (Fredskild et al.
1975: 33). The earliest occurrence is 7400 years B.P.
Apparently the species is as abundant today as at the time
of its first occurrence, and has also been so in the time in
between.

Acroperus harpae (Baird, 1835)
Fig. 12

Common in West Greenland south of 74°30'N, with a
single freshwater at 76°N and a few freshwaters in East
Greenland south of 72°N. Found in the Kap Farvel area in
90 freshwaters: 8 large lakes, 15 small lakes, 64 ponds
and 3 running waters. Although it occurred in compara-
tively more lakes than ponds, the latter seem to be pre-
ferred, since the species was most abundant there.

Abundance is apparently greater in the area today than
earlier.

The species seems to be equally common in the west-
ern and the eastern parts of the area.

Alona guttata G.O. Sars, 1862
Fig. 13

Scattered distribution in West Greenland south of 72°N,
and in East Greenland south of 77°N. In the Kap Farvel
area it was found in 4 large lakes, 3 small lakes, 11 ponds
and 1 running water.

The subspecies tuberculata Kurz, 1874 occurred in 1
large lake, 1 small lake and 1 lotic locality. This sub-
species is new to Greenland.

The species is found all over the area.

Alona fabricii Rgen, 1992
Fig. 14

Found as new to science during this investigation (Rgen
1992: 103). The presumably closely related A. rustica
Scott, 1895 was found in small numbers in a core in
Spongilla Lake from 5500 years B.P. (Fredskild et al.
1975: 30). It differs from A. fabricii by having a striated
carapace without protuberances.

In the Kap Farvel area A. fabricii was found at 27
freshwaters: | large lake, 3 small lakes, 20 ponds and 3
lotic localities. All freshwaters are in the western part of
the area and on Eggers @.
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Alona intermedia G.O. Sars, 1862
Fig. 15

Fairly rare in Greenland. On the east coast it has been
found in 1 freshwater at 68°N, and on the west coast in a
few freshwaters south of 73°N.

Common in the Kap Farvel area, occurring in 2 larger
lakes, 9 small lakes, 40 ponds and 1 lotic locality. The
species was found throughout the area.

Alona rectangula G.O. Sars, 1862
Fig. 16

Previously known from West Greenland south of
73°30'N, and from East Greenland south of 77°N. Present
in the Kap Farvel area in 19 freshwaters: 1 large lake, 2
small lakes and 16 ponds. The freshwaters are mainly in
the western parts of the area.

Alona quadrangularis (O.F. Miiller, 1785)
Fig. 17

Found in West Greenland south of 70°30'N. In East
Greenland in a lake in the Scoresby Sund area (72°N).

In the Kap Farvel area it was found at 17 freshwaters: 8
lakes and 9 ponds. The freshwaters are distributed all
over the area, but the species is most common in the
western part.

Alona affinis (Leydig, 1860)
Fig. 18

Found in Greenland south of 73°N. Common in West
Greenland, rare in East Greenland. It was found in the
western part of the Kap Farvel area in 5 large and 11
small lakes and 46 ponds.

Core samples showed that the species has occurred in
the area since 6500 B.P. (Fredskild et al. 1975: 30).

Rhynchotalona kistarae Rgen, 1973
Fig. 19

Found as new to science during this investigation (Rgen
1973). It was taken in 3 neighbouring ponds on the island
of Pamiagdluk, near Anordliuitsoq, in the western part of
the area.

Graptoleberis testudinaria (Fischer, 1848)

Fig. 19

Previously found at 6 freshwaters in West Greenland
south of 70°N. In the Kap Farvel area it was found in 1

large and 2 small lakes, and | pond. All freshwaters are in
the southern part of the island of Pamiagdluk.

11
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Alonella excisa (Fischer, 1854)
Fig. 20

Known from West Greenland south of 73°N, and from
East Greenland south of 71°N. Common in the Kap
Farvel area, present at 64 freshwaters: 5 large and 10
small lakes, and 49 ponds. The freshwaters are distributed
all over the area. The species is relatively more common
in lakes than in ponds. In the rest of Greenland it is more
frequent in small bodies of water.

Alonella nana (Baird, 1843)
Fig. 21

Common in West Greenland south of 73°N, in East
Greenland only found once, near Angmagssalik. Very
common in the Kap Farvel area in 10 big and 10 small
lakes and 85 ponds, distributed all over the area.

Chydorus arcticus Rgen, 1987
Fig. 22

Previously confused with C. sphaericus (O.F. Miiller,
1785) and thought to be common throughout Greenland.
Very common all over the Kap Farvel area: 9 large lakes,
11 small lakes, 100 ponds and 4 lotic freshwaters.
Core samples showed that the species has occurred in
the area since 5500 years B.P. (Fredskild et al. 1975: 30).

Polyphemidae

Polyphemus pediculus (Linné, 1761)

Fig. 23

Found in Greenland south of 73°N. Common on the west
coast south of 70°N, and on the east coast in the Scoresby
Sund area. In the Kap Farvel area it was found in 8

neighbouring freshwaters: 2 small lakes and 6 ponds, all
in the southern part of the island of Pamiagdluk.

Ostracoda
Cypris pubera O.E Miiller, 1776
Fig. 23

Found in a few freshwaters in West Greenland south of
71°N. In the Kap Farvel area it was found only in 1 pond
in the eastern part of the island of Pamiagdluk.
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Eucypris affinis hirsuta (Fischer, 1851)
Fig. 24

Previously known from West Greenland south of 71°N
and from East Greenland between 70°N and 73°N. Taken
in 18 freshwaters in the Kap Farvel area: 17 ponds and 1
lotic freshwater, distributed all over the Kap Farvel area.

Eucypris virens (Jurine, 1820)
Fig. 25

Previously known from West Greenland in few fresh-
waters south of 73°N, and from one freshwater in East
Greenland at 73°N. In the Kap Farvel area found in 3
ponds in the western part, rare at all localities.

Cyprinotus incongruens (Ramdohr, 1808)
Fig. 26

Probably distributed throughout Greenland except the
northernmost part (Peary Land). In the Kap Farvel area
found in 11 ponds and ! temporary pool. The species
occurs all over the area.

Candona candida (O.E. Miiller, 1776)
Fig. 27
Distributed throughout Greenland. Found all over the

Kap Farvel area in 1 small lake, 19 ponds, 1 temporary
pool and 1 lotic freshwater.

Candona lapponica Ekman, 1908

Fig. 28

Previously found in Greenland in areas around Disko Bay
(West Greenland), Scoresby Sund (East Greenland), and

in Peary Land (North Greenland). In the Kap Farvel area
the species was found in 3 ponds, all in the western part.

Candona rectangula Alm, 1914
Fig. 28
In West Greenland and East Greenland distributed as C.

lapponica. In the Kap Farvel area taken in 2 ponds, both
in the western part.

Cypridopsis vidua (O.F. Miiller, 1785)

Fig. 29

The species has hitherto been recorded twice in Green-
land, in West Greenland near Holsteinsborg and Narssaq.

In the Kap Farvel area it was found in 1 pond and 1 lotic
freshwater, both in the western part.

13
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Copepoda

Diaptomus castor (Jurine, 1820)
Fig. 30

Previously known from West Greenland south of 70°N.
In the Kap Farvel area it was taken in 1 lake and 6 ponds,
all in the western part.

Leptodiaptomus minutus (Lilljeborg, 1889)
Fig. 31

Very common in West Greenland south of 74°N, and
found in 5 localities near Angmagssalik. The species was
extremely common all over the Kap Farvel area: 13 large
lakes, 13 small lakes, 87 ponds, 2 temporary pools and 2
lotic freshwaters.

Specimens in running water do not belong to local
populations, but are probably swept out from stagnant
water, as the species never has permanent populations in
running water.

Cyclops strenuus medianus Lindberg, 1957
Fig. 32

The name C. scutifer has erroneously been used for this
species (Rgen 1962: 158; 1970: 12), but it has been
reidentified by Elgmork & Halvorsen (1971). It has been
found in West Greenland south of 74°N and in East
Greenland south of 77°N. Found all over the Kap Farvel
area in 5 large lakes, 5 small lakes, 20 ponds and 1 lotic
freshwater.

Like Leptodiaptomus minutus, the present species
never lives permanently in running water.

Megacyclops viridis (Jurine, 1820)
Fig. 33

New to Greenland. Two earlier records from Greenland,
de Guerne & Richard (1889) and Stephensen (1916), are
based on misidentifications, as they refer to Acanthocy-
clops vernalis (Rgen 1962: 162).

In the Kap Farvel area this species was found in 1
small lake and 2 ponds, all situated near each other in the
southern part of the island of Pamiagdlugq.

Acanthocyclops vernalis (Fischer, 1861)
Fig. 34

Previously recorded from West Greenland south of 70°N.
In the Kap Farvel area it was found in 1 small lake and 4
ponds, all situated in the western part.
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Thersitina gasterostei (Pagenstecher, 1861)
Figs. 34 and 35

Previously recorded from Greenland by Kroyer (1863:
233), who only had adult females from the stickleback
Gasterosteus aculeatus (L.). The material from the Kap
Farvel area was all from one pond and contained free-
living specimens of copepodites stages III, IV and V.
They were common in a pond with a fairly high content
of NaCl, probably due to influence of seawater.

I have examined the collections of Gasterosteus acu-
leatus from Greenland in the Zoological Museum, Uni-
versity of Copenhagen, for this parasite, and found it on
hosts from 7 places, but only on 5% of the total number
of specimens. Six of these places: Godhavn, Egedes-
minde, Kapasigdlig, Frederikshab, Julianehab, and Ilua
are shown on the map, but the 7th, Kakilisak, Nussak
found 1880 could not be found on any map.

Indication of the type of locality was given only for
specimens from Julianehab (freshwater) and Godhavn
(the harbour, marine).

Bryocamptus (Arcticocamptus) arcticus
(Lilljeborg, 1902)
Fig. 36

Rather rare in the rest of Greenland. Found in West
Greenland at 6 freshwaters south of 74°N, and 1 fresh-
water in East Greenland at 66°N.

Found all over the Kap Farvel area in 3 large and 6
small lakes, 74 ponds and | temporary pool. The species
was only found in small numbers at each locality.

Bryocamptus (Arcticocamptus) tikchikensis
M.S. Wilson, 1958
Fig. 37

Found all over Greenland except in the southern part of
East Greenland. In the Kap Farvel area found in 1 large
lake, 1 small lake, 1 temporary pool and | lotic fresh-
water. The freshwaters are scattered throughout the area.

Moraria mrazeki Scott, 1903
Fig. 37

Found in West Greenland in 8 freshwaters, all south of
70°N; a doubtful record exists from East Greenland at
77°N (Brehm 1911). Found in the Kap Farvel area in 3
ponds scattered throughout the area.
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Maraenobiotus insignipes

Fig. 39. The distribution of Maraenobiotus insiguipes.

Maraenobiotus brucei (Richard, 1898)
Fig. 38

Found throughout Greenland except the southern part of
West Greenland. In the Kap Farvel area it was found in 1
large lake, 5 ponds and 1 lotic freshwater, all situated in
the western part.

Maraenobiotus insignipes (Lilljeborg, 1902)
Fig. 39

Previously found in 5 freshwaters in West Greenland
south of 70°30°N. Found in the Kap Farvel area in | large
lake and 5 ponds. Only 1 of the freshwaters is in the
eastern part; the rest are in the western part.

Discussion

Environmental conditions

1. Waterbody type

In the Kap Farvel area 158 freshwaters containing Ento-
mostraca were investigated. These comprised 13 large
lakes (biggest diameter >200 m), 16 small lakes, 123
ponds, 2 temporary pools and 4 lotic localities.

A total of 42 species was found in the 123 ponds, with
an average of 6.8 species per pond.

In the 13 big lakes were found 22 species (average 5.9
species). In the 16 smaller lakes 29 species were found
(average 8.9 species). Streblocerus serricaudatus and
Diaptomus castor were found in lakes for the first time in
Greenland.

Only 5 of the 42 species: Macrothrix hirsuticornis,
Cyprinotus incongruens, Candona candida, Leptodiapto-
mus minutus. and Bryocamptus (Arc.icocamptus) arcticus
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also were found in the 2 temporary freshwaters. They
have all been found previously in this type of locality in
Greenland.

Eight of the 42 species also occurred in the 4 lotic
freshwaters. Of these, Leptodiaptomus minutus and Cy-
clops strenuus medianus (in 2 and 1 stream, respectively)
were found only as single specimens, probably washed
out from lentic freshwaters. The remaining species,
Alona fabricii, Chydorus arcticus, Candona candida, Cy-
pridopsis vidua, Bryocamptus (Arcticocamptus) tikchi-
kensis, and Maraenobiotus brucei, are found in lotic
freshwaters in Greenland, but not restricted to these.

2. Chemistry

Table 1 gives analyses of water from some of the fresh-
waters. Previously (Rgen 1962: 178182, plates 2-7) 1
related the distribution of Greenlandic Entomostraca to
some chemical factors. The following applies to the Kap
Farvel species.

pH. The investigated waters were usually fairly acid,
with pH ranging from 5.8 to 7.2, and variations between
the freshwaters were less than normally in Greenland,
(5.5 to 9.8. Rgen 1962: plates 2-3). Two species, Latona
setifera and Alona fabricii, have not been dealt with
previously. They were found at pH 5.8 7.2 and 5.9-6.8,
respectively.

Five species: Alona quadrangularis. A. affinis, A. in-
termedia, Alonella excisa, and A. nana, occurred in more
acid water than previously found, whereas Streblocerus
serricaudatus was found in less acid water.

Conductivity. Conductivity was usually low, with on-
ly 3 freshwaters showing more than 100 p mho. One of
the waterbodies was a seawater-influenced pond with a
conductivity of 1128 y mho. At this high conductivity
only 3 species were found: Leptodiaptomus minutus,
Thersitina gasterostei (juv.), and Moraria mrazeki. Of
these, M. mrazeki has previously been found only at
conductivity lower than 70 p mho. The remaining species
were found at conductivities similar to those observed
earlier.

Content of Cl-. The usually low content of CI- in the
Kap Farvel area is not very informative as to the tolerance
of the species. The most important information is that
Moraria mrazeki occurs at 323 mg CI/1, which is higher
than previously found.

Content of Ca**. The average content of Ca** is lower
in the Kap Farvel area than in the rest of Greenland. A
number of species: Alona guttata, A. quadrangularis, A.
affinis, Alonella excisa, and A. nana, proved to tolerate
lower Ca** content than previously found. Only 2 species,
Bryocamptus (Arcticocamptus) arcticus and Moraria
mrazeki. proved to have a higher tolerance.

Content of Mg**. Like other components, the content
of Mg** in the freshwaters of the Kap Farvel area is
generally low compared to other Greenlandic freshwa-
ters. There is only a single deviation from what has been
found earlier: Moraria mrazeki was found at 20 mg
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Table 1. Chemical analysis of water from lakes and ponds.

Sub- Conduc- HCO:~ SO, - ClIr Fe* Ca* Mg* Zn* Na* K* Si0, NaCHO, Hardness

area tivity mho mg/i mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l  Total Permanent pH
Large lakes

1 24 0.6 1.0 11.0 - 1.2 051 - 4.8 0.60 1.4 34 028 - 6.6

1 29 3.0 2.0 3.8 - 095 034 0.02 2.4 0.25 0.8 13.0 022 - 6.8

8 100 3.1 20 1.1 - 056 0.15 - 047 0.1 0.2 08 0.1 - 57

13 58 9.0 2.0 5.0 - 1.4 049 0.21 44 0.40 2.6 290 031 6.7

19 95 2.4 3.0 6.2 - 1.8 0.63 0.01 2.8 0.60 1.2 41.0 0.39 - 12

20 47 9.2 4.0 12.0 - 39 1.1 0.01 6.7 0.60 0.6 - 0.79 0.37 6.6
Small lakes

2 28 73 3.0 4.2 - 1.8 0.75 0.11 3.0 0.50 1.1 0.42 0.08 5.8

4 62 6.5 4.0 14.0 - 1.6 0.83 - 9.5 0.7 1.4 59 042 6.7

4 71 0.6 3.0 11.0 - 1.2 0.64  0.04 5.4 0.8 0.3 24.0  0.31 6.9

4 110 15.0 40 260 0.21 1.58 1.25 0.08 19.0 1.30 1.2 59 051 - 6.6

8 99 10.0 80 220 - 1.9 1.6 1.4 15.0 0.90 1.5 - 0.62 0.14 6.4

15 51 1.8 1.0 4.6 - 089 0.37 - 3.0 0.40 0.6 140 020 - 6.8

Ponds

| 27 43 1.0 6.0 0.05 1.4 0.47 0.01 3.8 0.2 03 - 0.31 0.11 59

1 48 5.0 3.0 11.0 0.05 6.1 062 0.04 4.8 0.7 0.6 - 0.98 0.31 6.8

2 30 9.8 3.0 5.0 0.05 2.8 0.68 0.02 4.1 04 39 - 0.56 0.11 6.6

2 48 7.9 3.0 9.0 0.07 2.0 0.73 0.18 6.8 0.6 0.8 - 0.45 0.09 6.1

3 66 3.0 3.0 13.0 0.05 1.1 0.69 0.0l 79 0.5 0.9 120 031 - 6.2

5 70 4.2 4.0 13.0 0.05 1.3 0.68 0.0l 95 0.6 1.2 50 034 - 6.3

5 41 4.2 3.0 5.0 0.05 1.2 042 0.5 42 04 0.6 84 025 - 6.6

9 140 1.8 60 24.0 0.06 1.6 0.86 001 14.0 1.3 0.3 100 042 - 6.3

18 58 5.4 2.0 8.9 0.12 1.2 0.73 0.04 6.3 0.4 24 130 034 - 6.1

23 25 5.5 3.0 5.0 0.06 1.8 046  0.02 3.6 0.3 1.2 - 0.36 0.11 5.8

24 38 3.0 2.0 2.8 0.05 099 0.36 - 1.9 0.4 0.3 160 0.22 - 6.7

24 1128 54 440 3230 0.05 85 200 0.03 181.1 8.0 0.6 - 5.8 4.6 7.0

Mg**/1, while the previous tolerance was found to be
0.82-2.0 mg Mg**/l.

Content of Na* and K*. In freshwaters not influenced
by seawater the content of Na* varied from 0.47 to 19.0
mg/l, and of K* from 0.1 to 1.3 mg/l. In the marine-

Table 2. Number of species of freshwater Entomostraca at in-
vestigated localities in the Kap Farvel area, southernmost
Greenland.

Locality No. of  Total no. No. of species per freshwater
No. freshwaters of species Average  (Min.-Max.)
1 32 29 9.9 (1-11)

2 10 22 9.3 (5-13)

3 4 5 3.5 -4
4 24 33 8.5 (1-15)

5 14 24 8.2 (4-13)

6 2 9 5.5 2-9)

7 3 15 8.7 (6- 8)

8 17 24 6.8 (1-12)

9 8 13 5.0 (-7
10-11 6 15 5.8 (1-10)
12-14 8 23 7.5 (2-12)
15-17 7 20 7.7 (5-15)
18 2 3 2.0 2-2)
19 3 13 7.7 (7- 8)
20-23 13 20 53 2-9)
24 5 12 5.6 (3- 8)
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influenced pond the figures were 181.1 mg Na'/l and 8.0
mg K*/1.

For most species the usual content of these components
seems to be unimportant, but Eurycercus glacialis, Alona
Sfabricii, A. quadrangularis, and Candona candida appar-
ently require a certain amount of Na*, since they arc
absent when the water contains less than 3.5 mg/l.

Zoogeography

In a previous paper (Rgen 1962) I divided Grecnland into
11 coastal areas from north to south: areas [-VII in West
Greenland, and areas VIII-XI in East Greenland. The Kap
Farvel area was divided between areas VII and XI (Rgen
1962: plate 8). The number of freshwater Entomostraca
in each area was given by Rgen (1962: table 6).

Outside the Kap Farvel area the greatest number of
species (47) is found in area IV, the Disko Bugt arca.
However, this area was previously also the one with the
greatest number of investigated freshwaters (66), and for
freshwaters localities it is still (1993) by far the best
investigated area in Greenland, as many of the fresh-
waters were visited several times.

The Kap Farvel area is comprised of the southern parts
of areas VII and XI, and its freshwaters have not previ-
ously been studied. In the present investigation, although
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Table 3. Species of freshwater Clacocera, Ostracoda and Copepoda reported from Greenland showing occurrence in different major

areas.
Area VII Kap Farvel Area Area XI
SW Greenland W part E part SE Greenland

Latona setifera X X X
Holopedium gibberum X
Daphnia pulex b3 X
Simocephalus vetulus X x X
Simocephalus serrulatus X X
Ceriodaphnia quadrangula X X X
Bosmina longispina

obtusirostris X x X X
Macrothrix hirsuticornis X X X X
Streblocerus serricaudatus X X X
Eurycercus glacialis X X X X
Acroperus harpae x x x X
Alona gurttata X X X
Alona fabricii x X
Alona intermedia X X X
Alona rectangula X X X
Alona quadrangularis X X X
Alona affinis X X X X
Rhynchotalona kistarae X
Graptoleberis testudinaria X X
Alonella excisa X X X X
Alonella nana X X X x
Chydorus arcticus X X x X
Polyphemus pediculus X X X
Cypris pubera X
Eucypris affinis hirsuta x X X
Eucypris virens X
Cyprinotus incongruens X X X X
Candona candida X X X
Candona lapponica X X
Candona rectangula X x
Cypridopsis vidua X
Diaptomus castor X X
Leptodiaptomus minutus X X x X
Cyclops strenuus medianus X X X X
Megacyclops viridis X
Acanthocyclops vernalis x X
Thersitina gasterostei X X
Bryocamptus arcticus X X X
Brvocamptus tikchikensis X X X
Moraria mrazeki X X X
Maraenobiotus brucei X X
Maraenobiotus insignipes X X X
Total number of species 29 41 28 17

167 freshwaters were investigated, 9 of which yielded no
Entomostraca, only 42 species were found. On the list
(pp- xx), all the 24 collection localities within the Kap
Farvel area are shown with the number of freshwaters
investigated in each locality. Table 2 shows the number
of species found in each locality and the average number
of species per freshwater. Some of the localities are
treated together, because they are situated close to each
other and have very similar physiographical conditions.

In localities 8, 9, and 20-23, in the eastern part of the
Kap Farvel area, the average number of species per fresh-
water for all 6 localities is 5.9, while for localities 1-7,
10-19, and 24 in the western part of the area, the corre-
sponding average is 7.0. Even though fewer freshwaters
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were investigated in the eastern part of the area, the
figures show that there is a decline in the number of
species per freshwater from west to east. The total num-
ber of species in the western part is 41, while in the
eastern part it is only 28 (Table 3).

Based on known distributions of freshwater Entomos-
traca in Greenland and surrounding areas, 5 faunal el-
ements can be recognized: 1) species occurring through-
out Greenland, 2) species of the northwestern faunal
element, 3) species occurring in the southern parts (south-
ern faunal element), 4) species present only in the south-
ernmost part, and 5) species of marine-brackish origin.

Species found throughout Greenland include seven
species found in the Kap Farvel area: Macrothrix hirsut-
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icornis, Chydorus arcticus, Cyprinotus incongruens,
Candona candida, Moraria mrazeki, and Maraenobiotus
brucei. The seventh, Daphnia pulex, is rather difficult to
place in one of the faunal elements. Originally (Rgen
1962: 217) this species was referred to the northwestern
element, but in a later paper (Rgen 1981: 333) I referred
the species to the element found throughout Greenland.

The northwestern element has only one representative
in the area: Bryocamptus (Arcticocamptus) tikchikensis.

Twenty-five species found in the Kap Farvel area be-
long to the southern element: Latona setifera, Simoce-
phalus vetulus, Ceriodaphnia quadrangula, Bosmina lon-
gispina obtusirostris, Streblocerus serricaudatus, Eury-
cercus glacialis, Acroperus harpae, Alona guttata, A.
quadrangularis, A. affinis, A. intermedia, A. rectangula,
Graptoleberis testudinaria, Alonella excisa, A. nana,
Polyphemus pediculus, Eucypris affinis hirsuta, Candona
rectangula, Diaptomus castor, Leptodiaptomus minutus,
Cyclops strenuus medianus, Acanthocyclops vernalis,
Thersitina gasterostei, Bryocamptus (Arcticocamptus)
arcticus, and Maraenobiotus insignipes.

Besides these species, five others occurring in the Kap
Farvel area are found neither in Southwest Greenland nor
in Southeast Greenland, but of them Holopedium gibbe-
rum, Eucypris virens and Candona lapponica are found
farther north in both West and East Greenland, and Cy-
pris pubera and Cypridopsis vidua are found in single
localities farther north in West Greenland. These species
also belong to the southern faunal element (Rgen 1962:
219); in all 30 species can thus be referred to the southern
element.

Four species are only found in the Kap Farvel area, and
these belong to the southernmost faunal element (Rgen
1975). Two of them, Rhynchotalona kistarae and Alona
fabricii, have not yet (1993) been found outside Green-
land, while the two others, Simocephalus serrulatus and
Megacyclops viridis, are fairly common in freshwaters
south of Greenland.

The brackish-water faunal element has no adult, free-
living representatives; the copepodites of the parasitic
Thersitina gasterostei should perhaps be referred here,
but I have preferred, on account of the distribution in
Greenland as a whole, to consider the species part of the
southern faunal element.

Scapholeberis mucronata is the only species which has
not been found in the Kap Farvel area, even though it is
known from both Southwest and Southeast Greenland.

Of the 4 species of the southernmost faunal element all
have been found in the western part of the Kap Farvel
area, while 2 are also known from the eastern part.

The 30 species which belong to the southern faunal
element have rather different distribution patterns. Eight
species are found both throughout the Kap Farvel area
and in Southwest and Southeast Greenland; 8 are found
all over the Kap Farvel area and in Southwest Greenland,
4 are found in Southwest Greenland and the western part
of the Kap Farvel area, and 4 are found only in the
western part of the Kap Farvel area. The remaining 6
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species are all found only in few localities and are absent
in one or two of the four areas. The most remarkable of
these species is Polyphemus pediculus, which is common
in Southwest and Southeast Greenland, but is only found
in 8 neighbouring localities on the island of Pamiagdlug
in the western part of the Kap Farvel area. Of these 30
species, 29 arc found in the western part of the Kap
Farvel area, while 20 are found in the eastern part, and
only 13 are found in Southeast Greenland.

The 7 species belonging to the faunal element found all
over Greenland also have different distribution patterns
in the Kap Farvel area. Three species are found in both
parts of the Kap Farvel area as well as in Southwest and
Southeast Greenland, 2 are found in the whole Kap Far-
vel area and in Southwest Greenland, 1 is found in the
western part of the Kap Farvel area and in South Green-
land, and 1 is found in the western part of the Kap Farvel
area and in Southeast Greenland.

The only species of the northwestern faunal element,
Bryocamptus tikchikensis, is found in the entire Kap
Farvel area and in Southwest Greenland.

The distribution of the species supports the boundary
between the western and eastern parts of the Kap Farvel
area as suggested by Rgen (1962: plate 8), partly because
the number of individuals of Entomostraca per collection
(ca. 25 m* water filtered) was much smaller in the castern
part than in the western part (on an average only about
1/3 as many), and partly because a number of species are
missing in the eastern part, and others are rare in the
eastern part in comparison with the western part.

The explanation for such a boundary, which appears to
go through the eastern part of Eggers @, near the sound
Ikeq, may be found in the climatic conditions, as the
water analyses do not show any differences between the
two areas. Temperatures in the eastern part are generally
lower than those in the western part, and while all the
localities (except a single large lake 310 m a.s.l.) were
ice-free at the beginning of July, there was still some ice
on the large lakes in the eastern part in the beginning of
August.

The conclusion of this investigation must be that with
respect to the freshwater Entomostraca, the eastern part
of the Kap Farvel area forms a part of the southern cast
coast, while the western part is a relatively independent
zoogeographical area. It contains partly species distrib-
uted on the southern west coast, partly species that appear
to be relicts from the warm period. Typical representa-
tives of this element are: Simocephalus serrulatus, Rhyn-
chotalona kistarae, Alona fabricii, and Megacyclops viri-
dis, since these were not taken in Greenland outside the
Kap Farvel area, but the distribution of Larona setifera,
Streblocerus serricaudatus and Cypridopsis vidua indi-
cates that they may belong to this group.

Apart from these Entomostraca, a number of other
freshwater animals may be regarded as survivors from the
warm period, since they occur only in favourable local-
ities: e.g. the salmon Salmo salar (L.), which in Green-
land spawns only in the river of Kapissigdlit in Godt-
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habsfjord; the leech Theromyzon garjawi (Livanow),
found only at Quagssiarsuk in SW Greenland and at the
head of Sgndre Strgmfjord (Bennike 1939); the poriferan
Spongilla lacustris (L.) (Rgen 1975), taken in a number
of localities in Southwest Greenland and the Kap Farvel
area, and the amphipod Gammarus duebeni (Lilljeborg)
(Rgen 1975).
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The benthos zonation of the Disko Fjord,

West Greenland
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Schmid, M. K. & Piepenburg, D. 1993. The benthos zonation of the Disko Fjord,
West Greenland. — Meddr Grgnland, Biosci. 37, 21 pp. Copenhagen 1993-6-3.

Whereas faunistic knowledge of the Greenland benthos is quite complete on the
larger scale, more detailed community studies of the bottom fauna in the numerous
Greenlandic fjords are relatively scarce. The benthos of the Disko Fjord on the west
coast of Disko Island (West Greenland) was sampled using a van-Veen grab. Benthos
communities were distinguished by cluster analysis and multidimensional scaling. The
zonation pattern mainly reflects a bathymetrical gradient, but the spatial distribution
of the fauna is also influenced by the strong aestival river runoff at the origin of the
fjord. The resemblances between zones in terms of diversity, abundance, biomass,
and faunistic composition were related to possible causes in terms of hydrography,
sediment heterogeneity, and temporal patterns of ice cover and primary production.
Aspects of zoogeography, trophic structure, and reproduction ecology were also
considered in the discussion of community distribution and composition.

Key words:
benthos, Disko Fjord, community, zonation.

Michael K. Schmid and Dieter Piepenburg, Institut fiir Polarékologie, University of
Kiel, Wischhofstr. 1-3, Building 12, D-2300 Kiel 14, Germany.



An annotated checklist to the birds of Greenland

DAVID BOERTMANN

BIOSCIENCE 38 . 1994
ISBN 87-601-4129-8

Boertmann, D. 1994. An annotated checklist to the birds of Greenland. -~ Meddr
Grgnland, Biosci. 38, 63 pp. Copenhagen 1994-03-28.

The most recent total account of the birds of Greenland was published in the late
sixties (Salomonsen 1967). Since that, major changes have been recorded in the status
and occurrence of several species. One species have disappeared (Barrow’s Golden
eye) and 28 new vagrants have been added to the list.

This checklist gives a current account on the birds occurring in Greenland. 235
species have been recorded. About 58 are well established breeders, c. 17 are regular
(some numerous) visitors and the rest are more or less rare vagrants. Some of the
visitors may breed occasionally and some are probably in the initiating phase of an
immigration to Greenland. Although rhany vagrants have only been recorded once,
some of them may occur more commonly or even annually.

The present status is described for each species and if possible also population
numbers and trends. When relevant, issues as subspecies, habitats and migration are
discussed or described briefly.

Keywords: birds, Greenland, status, distribution, population trends, population num-
bers, phenology.

David Boertmann, Greenland Environmental Research Institute, Tagensvej 135, 4.,
DK-2200 Copenhagen N, Denmark. '

Overview of the special issue “Studies of white whales
(Delphinapterus leucas) and narwhals (Monodon
monoceros) in Greenland and adjacent waters”

RANDALL R. REEVES, RUNE DIETZ and ERIK W. BORN

BIOSCIENCE 39 . 1994
ISBN 87-601-4130-1

Reeves, R. R, Dietz, R. & Born, E. W. 1994. Overview of the special issue “Studies of
white whales (Delphinapterus leucas) and narwhals (Monodon monoceros) in Green-
land and adjacent waters”. — Meddr Grgnland, Biosci. 39: 3-11. Copenhagen 1994-
04-22.

This overview introduces the collection of papers on the Distribution and abundance;
Exploitation and status; Habitat use and behaviour; and Life history, stock identity and
toxicology of white whales (Delphinapterus leucas) and narwhals (Monodon mono-
ceros) in Greenland and adjacent waters. It includes brief summaries of the 19 included
papers and calls attention to ongoing and future studies on the same or related subjects.

Key Words:
White whale, beluga, Delphinapterus leucas, narwhal, Monodon monoceros, Green-
land, eastern Canadian Arctic, Svalbard.

Randall R. Reeves, Okapi Wildlife Associates, 27 Chandler Lane, Hudson, Québec,
JOP 1HO Canada. Rune Dietz, Greenland Environmental Research Institute, Tagensvej
135, DK-2200, Copenhagen N, Denmark. Erik W. Born, Marine Mammal Section,
Greenland Fisheries Research Institute, Tagensvej 135, DK-2200, Copenhagen N,
Denmark.



The Atlantic walrus (Odobenus rosmarus rosmarus) in

West Greenland
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BIOSCIENCE 40 . 1994
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Born, E. W.,, Heide-Jgrgensen M. P. & Davis, R. A. 1994. The Atlantic walrus
(Odobenus rosmarus rosmarus) in West Greenland. — Meddr Grgnland, Biosci. 4(:
3-33. Copenhagen 1994-05-30.

In the early part of the 20th century Atlantic walruses (Odobenus rosmarus rosmarus)
occurred abundantly between approximately 66°N and 70°45'N in Central West Green-
land from September until mid June. Between September and December several
hundred walruses hauled out on small islands and promontories between the entrance
to Nassuttooq (Nordre Strgmfjord, approx. 67°30'N) and approximately 67°45'N, south
of the settlement of Attu. From 1911, the hunt for walruses at terrestrial haul out sites
was intensificd, and by the late 1930s the walruses had abandoned the terrestrial haul
outs in this area. Between 1911 and the early 1940s, the catches of walruses in western
Greenland (excluding the Avanersuaq/Thule area) increased rapidly, reaching a maxi-
mum of more than 600 animals reported for 1938 and 1940. Mainly reproductive
females were caught and the proportion of unretrieved kills was high. Between the
early 1940s and the mid 1960s catches decreased rapidly, apparently reflecting a
decrease in the stock of walruses wintering off Central West Greenland. Between 1965
and 1987, the recorded annual catch in western Greenland south of 76°N averaged 56
walruses (SD = 19.7; range 19-101 animals). It is estimated that during this period the
total number of walruses removed by hunting was about 100 per year. Comparisons of
the results of systematic aerial surveys conducted in early spring of
1981,1982,1984,1990 and 1991 over the walrus wintering grounds at Central West
Greenland revealed no trend in abundance. The line transect methods used in the 1990
and 1991 surveys gave higher and more robust estimates of abundance than the strip
censuses used in the previous surveys, and resulted in estimaies of abundance of about
500 walruses (not corrected for submerged animals). The stock structure of the total
walrus population in the Baffin Bay and Davis Strait regions is obscure. However, this
study has shown that the numbers of walruses in Central West Greenland are much
lower than historical levels, and that walruses in this area are vulnerable.

Key words:
Atlantic walrus, Odobenus rosmarus, West Greenland, distribution, catch, aerial sur-
veys, line transect.

Erik W. Born and Mads P. Heide-Jgrgensen, Greenland Fisheries Research Institute,
Marine Mammal Section, Tagensvej 135, DK-2200 Copenhagen N, Denmark. Rolph A.
Davis, LGL Ltd. Environmental Research Associates, 22 Fisher Street, P.O. Box 280,
King City, Ontario, LOG 1KO Canada.
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Instructions to authors

Two copies of the manuscript, each complete with illustra-
tions, tables, captions, etc. should be sent to the Secretary,
Kommissionen for videnskabelige Undersggelser i Grgn-
land. Manuscripts will be forwarded to referees for evalu-
ation. Authors will be notified as quickly as possible about
acceptance, rejection, or desired alterations. The final deci-
sion on these matters rests with the editor.

Manuscripts corresponding to less than 16 printed pages
(of 6100 type units) including illustrations are not accepted,
unless they are part of a special theme issue. Manuscripts
that are long in relation to their content will not be accepted
without abridgement.

Manuscript

Language. — Manuscripts should be in English (preferred
language), French, or German. Authors who are not writing
in their native language must have the language of their
manuscript corrected before submission.

Place names. — All Greenland place names used in the text
and in illustrations must be names authorised by The Green-
landic Language Committee. Authors are advised to submit
sketch-maps with all required names to the Secretary for
checking before the manuscript is submitted. Names of
Greenland localities outside the area with which the paper is
concerned should be accompanied by co-ordinates (longi-
tude and latitude).

Title. — Titles should be as short as possible, with emphasis
on words useful for indexing and information retrieval.

Abstract. — An abstract in English must accompany all pa-
pers. It should be short (no longer than 250 words), factual,
and stress new information and conclusions.

Typescript. — Typescripts must be clean and free of hand-
written corrections. Use double spacing throughout, and
leave a 4 cm wide margin on the left-hand side. Avoid as far
as possible dividing words at the right-hand end of a line.
Consult a recent issue for general lay-out.

Page | should contain 1) title, 2) name(s) of author(s), 3)
abstract, 4) key words (max. 10), 5) author’s full postal
address(es). Manuscripts should be accompanied by a table
of contents, typed on separate sheet(s).

Underlining should only be used in generic and species
names. The use of italics in other connections can be in-
dicated by a wavy line in pencil under the appropriate words.

Use at most three grades of headings, but do not underline.
The grade of heading can be indicated in soft pencil in the
left hand margin of one copy of the typescript. Avoid long
headings.

Floppy disc. — It may be helpful in the printing procedure if,
in addition to the hard copies, the manuscript is also sub-
mitted on a DOS-formatted floppy disc. However, editing
will be made on the hard copy, and the text file on the disc
must be identical to the final version of the manuscript.

References. ~ References to figures and tables in the text
should have the form: Fig. 1, Figs 2-4, Table 3. Biblio-
graphic references in the text are given thus: Shergold (1975:
16) ... (Jago & Daily 1974b).

In the list of references the following style is used:

Boucot, A. J. 1975. Evolution and extinction rate controls. —
Elsevier, Amsterdam: 427 pp.

Sweet, W. C. & Bergstrom, S. M. 1976. Conodont bio-
stratigraphy of the Middle and Upper Ordovician of the
United States midcontinent. — In: Bassett, M. G. (ed.). The
Ordovician System: Proceedings of a Palaeontological
Association symposium, Birmingham, September 1974:
121-151. University of Wales Press.

Tarling, D. H. 1967. The palacomagnetic properties of some
Tertiary lavas from East Greenland. — Earth and Planetary
Science Letters 3: 81-88.

Meddelelser om Grenland, Bioscience (Geoscience, Man &
Society) should be abbreviated thus: Meddr Gronland, Bio-
sci. (Geosci., Man & Soc.).

Illustrations

General. — Submit two copies of all diagrams, maps, pho-
tographs, etc., all marked with number and author’s name.
Normally all illustrations will be placed in the text.

All figures (including line drawings) must be submitted as
glossy photographic prints suitable for direct reproduction,
and preferably have the dimensions of the final figure. Do
not submit original artwork. Where appropriate the scale
should be indicated on the illustration or in the caption.

The size of the smallest letters in illustrations should not
be less than 1.3 mm. Intricate tables are often more easily
reproduced as text figures than by type-setting; when letter-
ing such tables use “Letraset” or a typewriter with carbon
ribbon.

Colour plates may be included at the author’s expense, but
the editor must be consulted before such illustrations are
submitted.

Size. — The width of figures must be that of a column (76.5
mm), 1% columns (117 mm), or a page (157 mm). The
maximum height of a figure (including caption) is 217 mm.
Horizontal figures are preferred. If at all possible, fold-out
figures and tables should be avoided.

Caption. — Captions to figures must be typed on a separate
sheet and submitted, like everything else, in duplicate.

Proofs

Authors receive two page proofs. Prompt return to the editor
is requested. Only typographic errors should be corrected in
proof; the cost of making alterations to the text and figures at
this stage will be charged to the author(s).

Twenty-five copies of the publication are supplied free, fifty
if there are two or more authors. Additional copies can be
supplied at 55% of the retail price. Manuscripts (including
illustrations) are not returned to the author after printing
unless specifically requested.

Copyright

Copyright in all papers published by Kommissionen for
videnskabelige Undersggelser i Grgnland is vested in the
Commission. Those who ask for permission to reproduce
material from the Commission’s publications are, however,
informed that the author’s permission must also be obtained
if he is still alive.
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