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The Coleoptera of Greenland

JENS BOCHER

Introduction

Bdocher, J. 1988. The Coleoptera of Greenland. — Meddr Grgnland, Biosci. 26, 100
pp. Copenhagen 1988-10-14.

Since the appearance of the latest published list of Greenlandic insects (Henriksen
1939), 27 species of Coleoptera have been added, including 7 indigenous, 15 in-
troduced, and 5 exclusively known as subfossils. Totally 71 species are treated.

A special section presents information on each species: taxonomical position,
variation and dynamics, general distribution, Greenlandic distribution, habitat, and
life cycle (mainly indirectly deduced from the collections).

A general section treats and discusses the same subjects on a comparative basis: the
taxonomical composition of the beetle fauna, the zoogeographical position of the
fauna, the distribution types within Greenland, the disposition of the species in
relation to biotopes, and the variation in life cycles. Major conclusions concerning the
indigenous fauna include: 1) the zoogeographical situation is peculiar, with equal
importance of circumpolar and palaearctic species, and only one purely nearctic
species; 2) the fauna has a pronounced southern character, with only one species
having a southern limit in Greenland and thus deserving the designation “arctic”; 3)
the majority of species are associated with benign microclimates and fairly lush
vegetation, but a number of widespread species are highly eurytopic; 4) most species
appear to overwinter as adults, four species are undoubtedly biennial with both larval
and adult hibernation, and four seem to possess indefinite, opportunistic life cycles
with extended larval life. Exclusively larval hibernation is suspected in only one
species.

pA final chapter reviews and discusses the origin of the Greenlandic Coleoptera. It

is concluded that 1) a survival from the Tertiary in Greenland of any beetle species is
highly improbable; 2) at most a few, hardy species might have existed in refugia from
the Eem Interglacial during the last glaciation; 3) only two species, one purely
nearctic, one “western” holarctic, undoubtedly have come to Greenland from North
America during the Holocene, and the same may be true for two more holarctic
species, absent from Europe; 4) the remainder of the indigenous species most likely
are Lateglacial invaders from Europe; 5) the Norsemen were responsible for a
number of introductions, of which only very few, partly synanthropic species, have
survived to the present day.

Jens Bécher, Zoologisk Museum, University of Copenhagen, Universitetsparken 15,
DK-2100 Copenhagen @, Denmark.

regarded a “key group” in a study of the hazards of
being an insect in the Arctic.
This publication is a compilation and a survey of what

Background, aim

As regards number of species, the beetles, order Coleo-
ptera, is the most succesful of all animal groups, com-
prising more than quarter of a million described species.
As a whole, however, beetles do not thrive in the far
north, only very few species being truly arctic. This was
already pointed out by Aurivillius (1883) and Lundbeck
(1891-1892). The percentage made up by Coleoptera is
steadily decreasing from world total (42%), through a
temperate locality (Denmark: 21%), to arctic North
America (12%), Greenland (6%), and high arctic North
America (Queen Elizabeth Islands: 4%) (Table 1). Be-
cause of the paucity of species, the Coleoptera can be
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is known about the coleopterous fauna of Greenland,
including an up-to-date revision of the taxonomy and a
discussion of the origin of the fauna. It is hoped that it
will provide a basis for future work on the distribution
and ecology of the Greenlandic beetles, studies which
are badly needed.

Previous work

For a description of the history of exploration of the
Greenlandic insect fauna, see Henriksen & Lundbeck
(1917), Henriksen (1939), Wolff (1964), and Danks
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Table 1. Numbers of insects in selected areas.

World" Denmark? Arctic Greenland® Queen
N. AmericaV Elizabeth
Islands"
Total insects (excl. Apterygota) 721 000 17 500 1547 580 359
Coleoptera 303 000 3650 185 33 (38)" 13
Percent 42 12 6 4

) Danks (1981a).

2 Lomholdt et al. (1984).

» Henriksen (1939) incl. revisions.

¥ Introduced and synanthropic species in parenthesis.

(1981a: 111). It will suffice here to mention the basal
entomological work by Lundbeck (1891, 1891-1892,
1895, 1896; Henriksen & Lundbeck 1917) and the ex-
tensive collections by Vibe and co-workers (e.g., Vibe
1950).

Collections were carried out by me (J.B.), partly
during my term (1967-70) as scientific leader of the
Arctic Station in Qeqertarsuag/Godhavn, University of
Copenhagen, partly as a member of the “Kap Farvel
Expedition” (1970) and during later stays in western
Greenland. More recently Peter Nielsen’s extensive pit-
fall-collections from Qaqortog/Julianehdb and Narsaq
Districts have provided a large and highly valuable sup-
plementary material, of which the Coleoptera are pub-
lished here.

The last published list of the total insect fauna of
Greenland, by Henriksen (1939), comprised 44 species
of Coleoptera, of which at least 18 introduced by man.
The present list totals 71 species recorded from Green-
land, 38 of which are unquestionable introductions, and
of these 5 are known only as subfossils. Native species
added since Henriksen (1939) are: Helophorus brevipal-
pis Bedel, Atheta hyperborea Brundin, Atheta vestita
(Gravenhorst), Simplocaria elongata Sahlberg, Tylicus
subcanus Le Conte, Caenoscelis ferruginea (Sahlberg),
and Dorytomus imbecillus Faust. Two species were for-
merly incorrectly identified, namely Quedius fellmanni
(Zetterstedt) (Henriksen: Q. boops Grav.) and Atheta
groenlandica Mahler (Henriksen: Acrotona fungi
Grav.).

The first faunal list from Greenland, by O. Fabricius
(1780), contained a number of dubious Coleoptera, the
identities of which have been discussed by Lundbeck
(1896) and Henriksen & Lundbeck (1917). The last-
mentioned publication, and also Henriksen (1939),
mention a number of other species, the Greenlandic
records of which must be considered doubtful or errone-
ous. These are not included in the present account.

It should be noted that in the important work by
Danks (1981a) it is not possible to get an overview of
the Greenlandic arthropod fauna, since only species
occurring in North America are included in the taxo-
nomical surveys, and accordingly only eleven species of
Coleoptera are mentioned from Greenland. These in-
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clude two with a question mark: Agabus congener Pay-
kull (Dytiscidae), already discarded by Henriksen &
Lundbeck (1917) as erroneous, and Hypolithus san-
borni Horn (Elateridae) which must be due to another
mistake. For unknown reasons also Arpedium berin-
gense Van Dyke (Staphylinidae) is included in the
Greenland list, and both Colymbetes dolabratus Paykull
and C. groenlandicus Aubé, which are synonyms (see p.
17). These mistakes reduce the Greenlandic bectles
mentioned by Danks to seven. On the other hand,
Patrobus septentrionis Dejean, Trichocellus cognatus
(Gyllenhal), Gyrinus opacus Sahlberg, and Micra-
lymma marinum (Stréom) are not included, presumably
because their ranges in North America do not, or only
slightly, extend into the arctic zone.

Methods

The classification and order of species in the special
section are in accordance with Silfverberg (1979). This
also applies to the nomenclature, except in a few cases,
where recent revisions by Danish specialists have been
followed (Dytiscidae: M. Holmen; Hydrophilidae: M.
Hansen; Staphylinidae: V. Mabhler).

A number of species thus have changed name since
Henriksen’s list appeared. When this is the case, the
name used by Henriksen is quoted next to the modern
name heading the section dealing with the species.

The treatment of decidedly human introductions is
brief. Photographs of these species are given in Figs.
51-55 (pp. 86-89), and a survey is presented in Table 13
(p. 78).

The term “indigenous” is used in a broad sense, so
that all (modern) species which have been collected
outdoor and apparently free-living in Greenland are
included. Two species (Quedius mesomelinus (Mar-
sham), Latridius minutus (L.)) are thus treated as na-
tive, but are principally synanthropic.

To identify indigenous Greenlandic Coleoptera, the
figures illustrating each species should be consulted
(scale always in millimetres), together with the short
notes on the identification of the adults. A key is given
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only for the difficult genus Atheta (this has been worked
out in collaboration with V. Mahler, Naturhistorisk Mu-
seum, Arhus).

Introduced species are illustrated in Figs. 51-55. Keys
to synanthropic species associated with stored products
are found in Hinton (1945) and Manton (1945).

Most of the larvae (and pupae) depicted have not
been properly identified, since descriptions and keys are
lacking. However, because of the limited number of
species in Greenland it is usually possible to refer larvae
to species at a high level of confidence. In several spe-
cies larvae and/or pupae have not yet been found in
Greenland. In all cases except one (Nebria rufescens
(Strom)) last-instar larvae are shown. (Note: some of
the larvae depicted are somewhat swollen due to the
preservation in alcohol).

In two cases Greenlandic specimens were not avail-
able for the figures. Lathrobium fulvipenne Graven-
horst was drawn from Icelandic material, and Simploca-
ria elongata Sahlberg from Canadian material (Church-
ill, Manitoba). The specimens of introduced beetles
shown in Figs. 51-55 are not from Greenland.

Information about the general distribution of species
is mainly adopted from the works by Poppius (1910),
Henriksen & Lundbeck (1917), Lindroth (1931, 1945a,
1949, 1957, 1961b, 1963b, 1968b, 1985, 1986), Lindroth
et al. (1973), Brundin (1934), Strand (1946), Larsson &
Gigja (1959), Danks (1981a), Fjellberg (1983), Arnett
(1983).

Greenland is traditionally included in the Nearctic
Region, implying that the occurrence of a species in
Greenland automatically renders it “nearctic”. In order
to avoid misunderstandings, in this work Greenland is
considered a zoogeographical unit of its own, and ac-
cordingly palaearctic species occurring in Greenland,
but not in North America, are not termed holarctic.

Material

The vast majority of Coleoptera collected in Greenland
are kept in the Zoological Museum, University of Co-
penhagen (ZMUC), and this material is the primary
foundation of the present work. Supplementary mate-
rial, in particular concerning more difficult taxa, has
been obtained from Naturhistorisk Museum, Arhus;
Naturhistoriska Riksmuseet, Stockholm; British Mu-
seum (Natural History), London; Hope Entomological
Collections, Oxford; The University of Birmingham;
University College of Wales, Aberystwyth.

Except for a few localities known only from the litera-
ture, the occurrences plotted on the distribution maps
are mainly based on the material mentioned above. A
list comprising the entire material consulted in this
study is deposited in the ZMUC.

I am indebted to a number of colleagues who have
contributed indispensably to the present work by revis-

Meddelelser om Grgnland, Bioscience 26 - 1988

ing and identifying difficult taxa. My sincere thanks are
extended to the following:

P.J. Johnson, University of Idaho, Moscow, Idaho,
U.S.A. (revision and identification of Byrrhidae: Sim-
plocaria, Tylicus).

M. Hansen, Zoological Museum, University of Co-
penhagen, Denmark (identification of Hydrophilidae
and Dermestidae: Reesa vespulae (Milliron)).

S. Lundberg, Lulea, Sweden (revision of Cryptopha-
gidae, Latridiidae).

V. Mahler, Naturhistorisk Museum, Arhus, Den-
mark (revision and identification of Staphylinidae: Que-
dius, Atheta).

T. Nyholm, Naturhistoriska Riksmuseet, Stockholm,
Sweden (identification of a fragment of Dermestidae).

C.W. O’Brien, Florida Agricultural and Mechanical
University, Tallahassee, Florida, U.S.A. (identification
of Curculionidae: Dorytomus).

Annotated list of species

Carabidae

Nebria rufescens (Strom, 1768)
(Henriksen 1939: Nebria gyllenhali Schénh.)

Taxonomy and synonomy: see Henriksen & Lundbeck
(1917), Lindroth (1931, 1955, 1961b, 1985); Erwin et al.
(1977).

Identification

The largest of the Greenlandic Carabidae, length about
9-12 mm. Furrows (striae) of elytra deep. Pronotum
much wider than long. Legs comparatively long and
strong (Fig. 6,a-b).

Variation and dynamics

Nebria rufescens is highly polymorphic and a number of
subspecies make up an intricate species complex (Lin-
droth 1955, 1961b; Holdhaus & Lindroth 1939). A red-
legged variety, var. balbi Bonelli 1809, is found together
with the palaearctic nominate form (with black legs),
but appears to be more frequent towards higher lat-
itudes and altitudes (Lindberg 1927). Poppius (1910)
associated this variety especially with Atlantic beaches
in spite of its widespread occurrence in Central Eu-
ropean mountains. Larsson & Gigja (1959) proposed to
name the populations of the species containing var.
balbi: N. gyllenhali munsteri Larsson & Gigja.

In both the Faeroes (West 1937) and Iceland (Lind-
roth 1931, Lindroth et al. 1973, Larsson & Gigja 1959)
the two forms are equally frequent, but Lindroth et al.
(1973) demonstrated that the red-legged variety is com-
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Fig. 1. Nebria rufescens (Strom). The larva is a second instar. The anterior margin of the larval nasalc is shown at greater

magnification. Scale: 5 mm.

paratively rare in central southernmost Iceland. Bengt-
son et al. (1983) found a highly varying ratio between
the two forms among different localities in both Iceland
and the Faeroes.

In Greenland var. balbi predominates. Of 198 speci-
mens studied (ZMUC), 108 (67%) are red-legged, but
this number includes about 25 intermediate, brown-

legged individuals. Larsson & Gigja (1959) stated that
in Iceland intermediate forms are absent, and this was
confirmed by Bengtson et al. (1983) considering the
species in both Iceland and the Faeroes.

Bengtson et al. (1983) established a strong negative
correlation between the frequency of the red-legged
form and both temperature and precipitation in Iceland

Table 2. A comparison of two collections of Nebria rufescens with regard to the occurrence of the red-legged var. balbi.

N var inter- forma mean summer mean annual
balbi mediate typica temperature precipi-
(June-Aug.) tation
Nuuk!" 41 32 3 6.7°C» 515 mm®
93%
Narsarsuag” 55 30 23 9.8°C" 696 mm"

_—

58%

V31 May 1944, C. Vibe leg.

¥ Fristrup (1981) ¥ Feilberg (1984)

6

) June-August 1984, P. Nielsen leg.
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and possibly also the Faeroes. Regarding Greenland,
the material of N. rufescens is too limited to allow a
statistical treatment of the varying frequency of var.
balbi among different localities. However, a compari-
son between fairly large samples from two places with a
different climate agree with the findings of Bengtson et
al. (Table 2). Narsarsuaq has a relatively warm, sub-
arctic climate with a good deal of precipitation, whereas
the climate of Nuuk/Godthéb is colder, low arctic, with
less precipitation. At Nuuk the frequency of var. balbi is
much higher and significantly different from the fre-
quency at Narsarsuaq (p<0.001, if intermediates are
counted red-legged, p<0.02 if counted black-legged).

In North America var. balbi appears to be entirely
absent (Lindroth 1961b), another indication of the fau-
nistic gap between Greenland and North America (see
p. 82).

The hind wings are always fully developed, but the
species has never been observed flying (Lindroth 1945a,
Lindroth et al. 1973). In Scandinavian specimens the
flight muscles may be reduced (Gislén & Brinck 1950).
Larsson & Gigja (1959) mentioned a few Icelandic indi-
viduals with strikingly better developed wings than in
most specimens.

General distribution

Circumpolar, subarctic to low arctic; in Europe boreo-
alpine (Holdhaus & Lindroth 1939): Scandinavia south
to the large Swedish lakes, all the North Atlantic is-
lands, British Isles, northern Russia, most Central Eu-
ropean mountains. N. rufescens is absent from Den-
mark, but has been found in Lateglacial deposits on
Sjelland (Henriksen 1933).

Distribution maps: Lindroth (1931: 469, Iceland;
1945b: 224, Fennoscandia), Holdhaus & Lindroth
(1939: fig. 2, Europe), Kavanaugh (1980: fig. 7, North
America).

Distribution in Greenland (map p. 11)

In Greenland N. rufescens is local and rare, quite com-
mon only in the subarctic, northwestern part of the
Qagqortog/Julianehab Bugt area and in the western part
of Godthabsfjord, which appears to be the northern
limit. The species has not been found south of Uunartoq
(60°30'N) in spite of an intensive searching in the Kap
Farvel area, where the climate of the interior fjord-
system is favourable as well.

Habitat and notes on biology

In Greenland N. rufescens is mainly found under stones
on sandy beaches and river banks (Lundbeck 1896,
Henriksen & Lundbeck 1917). It may be fairly numer-
ous along brooks surrounded by vigorous vegetation
and in marshy areas with Eriophorum, and it also occurs
in luxuriant grassy vegetation (see Tables 9, 11).
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In Iceland the species is very common everywhere, up
to 450 m alt.; it is absent only in very wet situations and
on dry mountain heaths (Lindroth 1931, Larsson &
Gigja 1959). It is also very frequent and widely distri-
buted in the Faeroes, found even on the highest peak
(882 m) (West 1937), but especially common in in-fields
and on sandy beaches (Bengtson 1980, 1981).

In Scandinavia N. rufescens is almost ubiquitous in
the lower alpine region on more or less humid ground,
e.g., in snow-beds and along glacial streams, reaching
altitudes of about 1400 m. In the lowland, however, it is
fairly stenotopic on lake- and river banks, and on
beaches at high latitudes. At lower altitudes the species
is clearly dependent on the vicinity of cold water and
almost confined to nearly barren, stony or gravelly
shores of water courses and lakes (Lindberg 1927, Brun-
din 1934, Lindroth 1945a, @stbye 1969, Forsskal 1972).
In Norway, however, it appears to be quite eurytopic
even in the lowland (Andersen 1982). The species oc-
curs as a relict on exposed shores of the great lakes
Vinern and Vittern in southern Sweden (Brinck 1966).

In Central Europe N. rufescens is chiefly found in the
subalpine and alpine zones, but it follows the cold
mountain streams far into the zones below (Lindroth
1945a, Holdhaus & Lindroth 1939).

In North America it is a hygrophilous species, usually
confined to the stony margins of running, cold waters. It
seems to exceed the tree limit only on the coastal tun-
dras of Labrador and northwestern Newfoundland (Lin-
droth 1955, 1961b). In the northern part of the distribu-
tion area the species is less stenotopic and, e.g., in
Alaska is generally found in some distance from water,
under Alnus bushes on silty, moderately moist ground -
an ecological deviation which Lindroth (1961b) re-
garded as a sign of sub-speciation. This tendency to be
less stenotopic towards the north is, however, parallel-
led in the northern, oceanic part of the European distri-
bution (Iceland, Faeroes), but not in Greenland.

Nebria rufescens thus undoubtedly is highly hygrophi-
lous and adapted to cool surroundings. Krogerus (in
Lindroth 1949: 465; 1960: 136) demonstrated a pre-
ferred temperature of 5-8°C of individuals from Swed-
ish Lapland and Finland. Ottesen (1985) showed that
the species is strictly nocturnal in the South Scandina-
vian mountains.

Life cycle

In Greenland adult N. rufescens have been collected
from 31 April to 1 September. A large sample from
Nuuk/Godthab, taken as early in the season as 31 May
(1944, C. Vibe leg.), comprises 7 females and 23 males,
indicating that adults hibernate, and also that males
possibly appear earlier in the season than the females.
Otherwise the sex ratio does not deviate from equality.

Few larvae have been collected in Greenland: first
instar from 24 July and 12 August (Narsarsuaq) and
second instar from 28 May, 8 July, and 12 August. Ten
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females caught in the middle of June had ripe or nearly
ripe ovaries, and two females from 12 August had ripe-
spent ovaries. Callow imagines have been collected on
24 July and 12 August.

The early find of a second-instar larva, in combina-
tion with the early appearance of adults and the pres-
ence of females with ripe ovaries in June, and of callow
imagines in July-August, all point to a two-year repro-
ductive cycle, just as in Patrobus septentrionis (p. 10).

According to Larsson (1939) and Lindroth (1945a,
1985), N.rufescens in Scandinavia apparently mates in
the autumn and overwinters as larvae; but regularly it
also hibernates as adults, so that the entire development
in the northern area of distribution may take two years.
Andersen (1970) reported larvae collected in Septem-
ber, October, and May in alpine Norway. From the
Kilpisjérvi area (Finland), Forsskahl (1972) described a

. biennial cycle very similar to that suggested for Green-
land.

In Iceland, however, in spite of presence of imagines
throughout the year, Larsson & Gigja (1959) concluded
that the generation is annual with hibernation of larvae
(mainly third instar), metamorphosis in spring and early
summer, and egg-laying starting about mid-summer.

In Newfoundland most callow adults are found early
in summer, and hibernation is normally larval, but occa-
sionally adult, especially in the north (Lindroth 1955).
A similar cycle appears to be found in Canada and
Alaska (Lindroth 1961).

Patrobus septentrionis Dejean, 1821

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931, 1955, 1961b, 1985), Erwin et al.
(1977).

Identification

Similar to Nebria rufescens in general shape and colour,
but smaller, 8-10 mm long, legs comparatively shorter
(Fig. 6,d), striae of elytra narrow and shallow, and
pronotum about as wide as long. A key to the larvae of
Danish Patrobus spp. is given by Larsson (1968).

Variation and dynamics

The elytra are often more or less rufous, probably a
modification without taxonomic significance, especially
frequent in alpine environments (Lindberg 1927: 13, 17;
Lindroth et al. 1973). About one third of the Icelandic
individuals are rufous (Lindroth 1931) and 16% in the
Faeroes (West 1937). In Greenland the proportion of
rufous specimens is much lower, but due to a contin-
uous variation it is difficult to give an exact figure. Leg
colouration also exhibits a continuous variation from
dark brown to bright red.
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The hind wings are always fully developed, and spon-
taneous flight has been observed in northern Norway
(Lindroth 1945a).

General distribution

Perfectly circumpolar, boreal to low arctic. In Europe
boreo-alpine, but Holdhaus & Lindroth (1939) did not
include the species in their list of boreo-alpine species
because an alleged subspecies of P. septentrionis, P. s.
australis J. Sahlberg, 1875, is found in Denmark, south-
ern Sweden, Finland and northern Germany, and ac-
cordingly between the northern and alpine areas of
distribution. Silfverberg (1979), however, regarded aus-
tralis a distinct species (see also Bangsholt 1983: 38,
170). In this case, P. septentrionis must be considered
truly boreo-alpine.

The species has been found in several Lateglacial
deposits in western Europe (Lindroth 1960, Lindroth &
Coope 1971), including Denmark and southern Sweden
(Henriksen 1933).

Distribution maps: Lindroth (1945b: 241, Fennoscan-
dia; 1963: 94, Newfoundland).

Distribution in Greenland (map p. 11)

P. septentrionis is common and widespread in Southwest
Greenland, probably with a northern limit around Fis-
kefjord (64°54'N).

The species is frequent also in the Kap Farvel area
(where Nebria rufescens is absent, p. 7) and found even
on the southernmost stretch of the east coast. The exact
position of the northernmost find on this coast is impos-
sible to state, because R. Bggvad (1932, label note)
collected a specimen somewhere “between Lindenow
Fjord and Graah Havn” (60°30'N and 63°25'N, respec-
tively), without further details.

Habitat and notes on biology

Lundbeck (1896) and Henriksen & Lundbeck (1917)
described the habitat in Greenland merely as “under
moss and stones”. Most characteristically, P. septentrio-
nis is found in humid situations, but otherwise the na-
ture of the biotopes is highly diverse (see Tables 9-11).
It may be found in large numbers on lake shores and
along water courses (in company with Nebria rufes-
cens), as well as in lush shrubs, herbslopes, grasslands,
and heaths, but always at low altitude. The species thus
appears to be eurytopic, but hygrophilous.

In Iceland P. septentrionis occurs only in fairly moist
localities, especially meadows, where it is one of the
most characteristic insects. It is not found in heaths and
not above 300 m altitude (Lindroth 1931, Larsson &
Gigja 1959).

In the Faeroes the species is highly eurytopic and the
dominant ground beetle in most plant communities,
only absent from sand dunes. The habitat overlap with
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Nebria rufescens is, however, only moderate (Bengtson
1980, 1981).

Lindroth (1945a) denoted the species as pronoucedly
eurytopic in Scandinavia, occurring mainly in the alpine
region and on the tundra, in meadows and heaths, often
near snow patches on which it is frequently seen hunting
for chilled insects. It is also found in swamps, only
avoiding the driest and most barren localities. It is
found up to at least 1300 m altitude (Ostbye 1969).

Meddelelser om Grgnland, Bioscience 26 - 1988

Fig. 2. Patrobus septentrionis Dejean. The anterior margin of
the larval nasale is shown at greater magnification.
Scale: 5§ mm.

Lindberg (1927) mentioned finding P. septentrionis un-
der Salix shrubs. Forsskahl (1972) did not agree that the
species should be considered eurytopic, since in the
subalpine region he always found it in damp places near
water, and in the alpine region in damp snow-beds and
on shores.

According to Lindroth (1945a), in the alpine zone the
species is usually found together with Nebria rufescens
in humid biotopes, in drier places in company with
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Fig. 3. Life cycle ot Patrobus septentrionis in Greenland as interred trom the collections. 1, II, III: first, second and third larval

instar; R: ripe; U: undeveloped; S: spent.

Amara alpina (Paykull). In the upper coniferous region
P. septentrionis is found in moist places with a rich
vegetation of Carex spp. and associated plants at the
margins of large rivers, often together with Pelophila
borealis (Paykull) (Lindroth 1985).

In North America P. septentrionis is found at the
border of lakes, ponds and slow streams on more or less
clayish ground with a grass and Carex cover and little
moss, on the foggy Aleutian Islands also on open
ground far from water. It is remarkable that in North
America the species appears to occur beyond the forest
zone only on the coastal tundras of southern Labrador
and on the Aleutian and Pribilof Islands, and not on the
true tundra (Lindroth 1955, 1961b).

Ottesen (1985) showed that P. septentrionis is strictly
nocturnal in the South Scandinavian mountains. He also
observed the species crawling normally at a temperature
of — 0.5°C during snowfall and strong wind in late au-
tumn. Bakken (1985) found that the adults are suscep-
tible to freezing and are killed at the supercooling tem-
perature, which is — 14°C at a minimum.

Life cycle

Collections of this species are sufficient to show that the
reproductive cycle in Greenland is biennial, with hi-
bernation of both larvae and adults (Fig. 3).

First and second instar larvae have been found in July
and August, second instar also in November, and third
instar from September to November and from April to
mid-June. Adults are present throughout the season
(collected 10 April to 24 September), callow adults in
July and the beginning of August. Only females with
mature ovaries are present in June, whereas in July-
August individuals with undeveloped ovaries are found
together with individuals with ripe or spent ovaries.
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Accordingly, there is every reason to believe that the
eggs are laid in early summer, the larvae hatching in
mid-summer and passing the subsequent winter in in-
stars II and III. Pupation probably takes place the fol-
lowing June, and the new adult generation emerges in
mid-summer, passing the second winter as callow imag-
ines. These mate next May-June, lay eggs, and die at
the end of the season. — A pitfall-sample from the head
of Tunulliarfik, 24 July 1983 (P. Nielsen leg.) showed a
skew sex-ratio of 14 Q to 43 ', possibly showing a
higher activity of the males.

An important contribution to the knowledge of the
life history was made by C. Vibe, who collected one
second instar and five third instar larvae on the snow
surface at Nuuk/Godthab on 6 November 1942
thereby showing not only that larvae do hibernate, but
also that they may be active during milder spells of the
winter.

Larsson & Gigja (1959) stated that in Iccland P.
septentrionis most probably has an annual life cycle. In
Scandinavia, however, and also in North America, the
life span is biennial with both imagines and larvac hi-
bernating, just as in Greenland (Lindroth 1945a, 1955,
1961b; Forsskahl 1972).

Note

Lundbeck (1896) stated that during winter Patrobus
septentrionis frequently enters the Greenlanders’ turf
houses and thereby causes much fear, because it is
believed to creep into and damage the ears of sleeping
people. The Greenlandic name for the species is Siuti-
siortoq: “someone searching for the ears”. This was
originally mentioned by O. Fabricius (1780), who attri-
buted this quality to Tenebrio fossor (non Linnaeus),
thereby indicating that Tenebrio fossor O. Fabricius is
identical with P. septentrionis (Lundbeck l.c.).
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Fig. 4. Bembidion grapii Gyllenhal. Scale: 5 mm.

Bembidion grapii Gyllenhal, 1827
(Henriksen 1939: Bembidion (Peryphus) grapei Gyll.)

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931, 1955, 1963b, 1985), Erwin et al.
(1977).

Identification

One of the two small Greenlandic Carabidae, about
4-4.5 mm long. Head, pronotum and elytra shining

black, frequently metallic. Side margins of pronotum
S-shaped, hind angles approximately rectangular. (Male
front leg: Fig. 6,c).

Variation and dynamics

Bembidion grapii is polymorphic with respect to the
hind wings, which may vary from fully developed to
quite rudimentary, scale-like (Lindroth 1945a, 1949,
1957, 1958, 1963b, 1979; Lindroth et al. 1973). Four
main types of wings (“a”-“d”) can be distinguished
(Lindroth 1957: 275), but at least in Greenland there
are intermediates between the brachypterous forms
(“c” and “d”). Lindroth (1957) counted the type “b”
with nearly full hind wings as macropterous together
with type “a” with folded wing apex. It is, however,
uncertain whether wings of types “a” and “b” in fact are
used in flight, because observations are lacking (apart
from the indication offered by two macropterous speci-
mens found in wind-drift material in Finland; Palmén
1944: 37).

The ratio between the wing types varies considerably
among different localities, and Lindroth (1949, 1957,
1979, etc.) used the proportion between brachypterous
and macropterous individuals as an indication of the
“age” of a certain population. Predominance of short-
winged individuals should be characteristic of old popu-
lations, and due to their better power of dispersal the
long-winged individuals should predominate in the pe-
riphery of the distribution area.

Pearson (1964) pointed to the possibility that the wing
polymorphism in B. grapii might be a temperature-
controlled variation. A number of recent studies in-
terprete wing polymorphism in Carabidae (and other
taxa) in terms of ecological adaptations and consider it a
stage in an evolutionary process (see p. 79).

Lindroth (1957: 178) examined 194 specimens from
Greenland, mainly from the Nanortalik-Qaqortog/Ju-
lianehéb area, and stated that in Greenland Bembidion
grapii “occurs almost exclusively in the brachypterous
form”. This conclusion cannot be confirmed on the

Table 3. Bembidion grapii. Wing-polymorphism in selected Greenlandic localities.

Percentage
Locality Macropterous Brachypterous N d:Q
Wing type . il o o’
Inner Kap Farvel area 41 4 41 14 22 75
Qaqortoq/Julianehéb 10 11 52 27 62 1.07
Narsarsuaq 14 18 36 32 22 .57
Neria 21 5 42 32 19 .19
Outer Godthabsfjord 25 16 37 22 32 94
Inner Godthabsfjord 14 32 45 9 22 .69
Qegertarsuag/Godhavn 13 7 32 48 31 .76
Uumannaq District 82 - 18 17 1.43
Ammassalik 46 9 36 9 11 43
Total 23.5 11.8 40.3 24.4 238 78
35.3 64.7
12 Meddelelser om Grenland, Bioscience 26 - 1988



basis of the material seen in the ZMUC collections. Of
238 specimens examined, 35% belong to types “a” and
“b” (Lindroth: about 7%) and as a whole the propor-
tions of wing types found in the collections are very
close to those found in Iceland as a whole (Lindroth
1957: 278). The strongest wing reduction (type “d”)
appears to be less common in Greenland as compared
to Iceland, whereas type “c” predominates. Table 3
gives the proportions found in those places in Green-
land where collections are sufficient to allow a statistical
treatment. Brachypterous individuals are prevalent in
all places except in the Uummannaq District and, pos-
sibly, Ammassalik, but the material from these local-
ities is small. There is a tendency that the lowest propor-
tions of long-winged individuals are from places nearest
the coast (Qaqortoq, Neria, Qeqertarsuaq; the outer
stations in the Godthabsfjord are not situated close to
the sea). A larger material from the Uummannaq Dis-
trict is desirable, but not easily obtainable because of
the rarity of the species here.

General distribution

Circumpolar, subarctic to low arctic, alpine except in
the northernmost parts of the area. In Europe restricted
to Fennoscandia (absent from Denmark and the Faer-
oes), Iceland and northern Russia.

Distribution maps: Lindroth (1945b: 91, Fennoscan-
dia, also in 1949: 402, 1953, 1957:276, 1958; 1957:277,
Iceland; 1957:279, Greenland; 1963a:99, Newfound-
land; 1979, North America).

Distribution in Greenland (map p. 11)

Bembidion grapii is the only Greenlandic carabid ex-
tending far into the Low Arctic, reaching the High
Arctic in Northeast Greenland, but it becomes rare
approaching the northern limit. Along the east coast the
finds are highly scattered, and there is an enormous gap
from the Blosseville Kyst, considered the northern limit
by Brandegaard et al. (1935) and Degerbgl (1937), to
the remarkable find of a single specimen by Haarlgv
(1942) as far north as Mgrkefjord (76°56'N). In all
probability the species also occurs in between, e.g., in
the Scoresby Sund region, where many places would
offer ideal conditions.

On the west coast the northern limit is probably at the
head of Ukkusissat Fjord (72°20'N). In West Greenland
the species apparently disappears from the coastal areas
as one goes north, its distribution hereby resembles that
of many plant species preferring a more continental
climate, with warm summers, approaching their north-
ern limit (T.W. Bdcher 1963b).

Habitat and notes on biology

In Greenland B. grapii is mainly found under stones,
sometimes larvae and adults together, in fairly warm
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and dry situations: among low and sparse steppe-like
vegetation on south-facing slopes, but most often close
to more luxuriant vegetation, e.g., bordering small
streams. It is never found on barren fell-fields or on
really dry ground. De Lesse (1950a, 1950b) reported the
species from snow-beds and stony banks of small brooks
in moraines at Eqe, northeastern Disko Bugt. P. Niel-
sen collected it throughout the summer (1983) in pitfalls
placed in a south-facing birch coppice at Narsarsuaq,
Narsaq District (pers. commun.). Haarlgv (1942: 12)
described the locality where it was found in Mgrkefjord,
Northeast Greenland, as the coherent, dense (fertil-
ized) vegetation of Alopecurus alpinus surrounding a
bird-stone. Otherwise the vegetation was exceedingly
sparse, with xerophilous gravel-soil species (Poa ab-
breviata, P. glauca, Melandrium triflorum, Cerastium
alpinum).

The highest altitude of the species stated, 580 m, was
from a heath rich in mosses and lichens at Narsarsuaq
(P. Nielsen leg. 1985).

In Iceland the species is found in similar biotopes, but
it is especially common in the surroundings of hot
springs (Lindroth 1931, 1957; Larsson & Gigja 1959). In
Scandinavia the species is confined to the high boreal
coniferous and birch region. Lindroth (1945a, 1985)
characterized the habitat as more or less loamy, sandy
ground with a dry surface, where the vegetation is tiny
mosses and often Festuca ovina, in general with some
shade, e.g., at the edge of forests or on northern slopes.
The species is almost always found together with Tricho-
cellus cognatus (Gyllenhal) — the same combination so
often encountered in Southwest Greenland.

In North America the habitat appears to be very
similar to that in Scandinavia. Here the species is rarely
found beyond the forest limit and never on true tundra
(Lindroth 1955, 1963).

Experiments on the temperature- and humidity re-
sponses of Bembidion grapii were carried out by the
author on individuals collected in Uunartorsuaq/En-
gelskmandens Havn at Qegertarsuag/Godhavn during
late summer 1969. The species could maintain fairly
normal activities down to —1°C. At the other extreme,
normal activity was replaced by excessive activity at
35°C and at about 40°C attempts of flying were ob-
served; heat stupor set in at 41°C. An initial preference
for dry air was replaced by hygrophily following three
hours’ exposure to a gradient from 5% to 95% relative
humidity.

Individuals kept in natural substrate in the laboratory
were observed ingesting collembolans and oribatid
mites.

Life cycle

In Greenland adult B. grapii have been collected from 2
April to 24 September, callow adults in August and
September (five of eight adults from Narsarsuaq, 10
September 1970, were callow). Larvae have been found
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from 28 June to 12 August, the smallest stages in the
beginning of the season. Thus nothing speaks against an
assumption that the species hibernates as adult and
passes through the larval stages during summer. A large
sample of adults taken in the beginning of April (Qa-
qortog/Julianehab, G. Meldorf leg. 1900 & 1901)
strongly supports this conclusion.

Outside Greenland, all individuals appear to hiber-
nate as adults (Lindroth 1945a, 1955, 1963b). Larsson &
Gigja (1959) stated that in Iceland adults as well as
larvae in all stages have been collected throughout the
summer, with several pupae and callow adults from
July-August. According to these authors this indicates
hibernation of the adults only, as is most frequent
within the genus. A few finds deviate from this rule,
“indicating that the period of reproduction is less strictly
delimited than in Bembidion in Denmark” (Larsson &
Gigja 1959: 23).

Note

According to Bell (1981), Bembidion yukonum Fall has
been collected at Eqalummiut nunaat, West Greenland.
It has not been possible to confirm this information (the
specimen has disappeared), and most probably it is
based on an incorrect identification of B. grapii (D.
Stroud, University College of Wales, in litt.).

Trichocellus cognatus (Gyllenhal, 1827)

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931, 1955, 1968b, 1986).

Identification

Size and shape similar to Bembidion grapii, but readily
distinguished from this species by the light brownish
yellow margins of the pronotum and elytra. Hind angles
of pronotum rounded, side margins convex. Length
about 4-5 mm. (Male front leg: Fig. 6,¢).

Variation and dynamics

According to Lindroth (1968b) the punctation and pu-
bescence of the elytra are subject to much variation;
setae may be found on the central parts of from two to
all nine of the elytral intervals. In a sample from Fair-
banks, Alaska, 62% of the individuals had setae on 7-9
intervals. In Greenland the pubescence is much more
sparse. Of 64 specimens examined, 61% had setae on
only two intervals, 19% on only one interval, and 20%
on 34 intervals.

Hind wings are always well developed and at least in
Europe flight is frequent (Lindroth 1945a, Den Boer et
al. 1980)
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Fig. 5. Trichocellus cognatus (Gyllenhal).
Scale: 5 mm.

General distribution

Perfectly circumpolar and very widespread, temperate
to low arctic. In Europe south to northern Germany and
Belgium; in Denmark found in several places, but fairly
rare (V. Hansen 1968, Bangsholt 1983).

Distribution maps: Lindroth (1945b: 276, Fennoscan-
dia), Bangsholt (1983: 204, Denmark, Europe).

Distribution in Greenland (map p. 11)

T. cognatus has a typical southwestern distribution, with
the northern limit presumably at the head of Kangerlus-
suaq/Sgndre Strgmfjord and a southeastern limit in the
Kap Farvel area. The species very often occurs together
with Bembidion grapii, but is markedly less frequent
and widespread.

Habitat

The habitat of T. cognatus in Greenland is not easily
described, though it seems to be similar to that of Bem-
bidion grapii (p. 13). The species is most often found
under stones in both humid and dry, but fairly warm
situations (see Tables 9, 10). Like Bembidion, it dis-
appears from coastal areas going north in West Green-
land.

In Iceland the species is found in nearly all heathlike
localities, both dry and rather moist (Larsson & Gigja
1959), but preferring meagre soil and open ground cov-
ered with sparse vegetation (mosses) (Lindroth 1931,
Lindroth et al. 1973).

In northern Scandinavia T. cognatus particularly oc-
curs in glades and outskirts of coniferous forests, on
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Fig. 6. Right front legs of the Greenlandic Carabidae, showing tarsal enlargement in the males. a-b: female and male of Nebria
rufescens; c-e: males of Bembidion grapii, Patrobus septentrionis, Trichocellus cognatus. Scale: 2 mm.

more or less dry, sandy ground with sparse vegetation.
At higher elevation it is found in the Betula region,
rarely in the lower alpine region, but it also occurs in
Empetrum heaths in the Petsamo area and on true tun-
dra on the Kola peninsula (Poppius 1908, Lindberg
1933, Brundin 1934, Lindroth 1945a). In southern Scan-
dinavia and in Central Europe the species is almost
stenotopically confined to oligotrophic bogs, usually oc-
curring on moist, heather-covered peaty soil (Lindroth
1945a, 1986; V. Hansen 1968; Den Boer et al. 1980).

In North America the habitat corresponds well with
the findings from northern Scandinavia. The species
does not occur in true tundra but is found in the coastal
treeless zones of, e.g., Newfoundland and Labrador
(Lindroth 1955, 1968b).

Life cycle

Adults have been collected from 23 March to 1 Octo-
ber, and callow adults from 30 July through August;
third instar larvae have been taken from 18 June to 3
August and second instar larvae on 19-20 July.

Probably T. cognatus in Greenland overwinters both
as adult and as larva, as the finds of third instar larvae
already in June suggest a biennial life cycle.

This conclusion only partly agrees with the findings in
Iceland, where the youngest larvae are supposed to be
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the chief hibernating stage, “but that in addition a num-
ber of imagines hibernate, to complete the egg-laying in
the early spring” (Larsson & Gigja 1959: 46).

In Europe the species is assumed to have an annual
cycle, spending the winter as adult and breeding in the
spring (Larsson 1939, Lindroth 1945a), and the same
appears to be the case in North America (Lindroth
1968b). According to Den Boer et al. (1980) in Central
Europe T. cognatus is a “winter breeder”, reproducing
from November through April.

Dytiscidae
Hydroporus morio Aubé, 1838
(Henriksen 1939: Hydroporus melanocephalus Marsh.)

Taxonomy and synonymy

The nomenclature of this species is still confusing and
discussed. Here the synonymy adopted from Balfour-
Browne (1934, 1936, 1938) and approved by the Danish
specialist M. Holmen (1985, pers.commun.) is fol-
lowed: Hydroporus morio Aubé, 1838 (Dejean, 1821)
(melanocephalus Gyllenhal, 1808: not Marsham, 1802).
— See also Henriksen & Lundbeck (1917), Blair (1930).
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Fig. 7. Hydroporus morio Aubé. Larval head scen from above
at greater magnification. Scales: 2 mm and 1 mm.

Identification

Unmistakable among Greenlandic beetles due to the
rounded, somewhat flattened shape, the small size
(about 3-3.5 mm in length), and the habitat. — Henrik-
sen (1973 (1930)) gives a key to the larvae of the Danish
species of Hydroporus, including H. morio, and Jeppe-
sen (1986) describes and gives keys to the larval instars.

Variation and dynamics

According to Balfour-Browne (1940), H. morio is one
of a complex of related forms, some of which are re-
garded as good species, others as varieties or synonyms,
and he gives a list of the associated names.

The species is always fully winged and able to fly.

General distribution

Circumpolar, boreal to arctic. In Europe boreo-alpine,
but absent from Iceland and the Faeroes (found once in
Denmark). Recorded from Fennoscandia, British Isles,
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Central European mountains southwards to northern
[taly, northern Russia; northern Siberia; Alaska, Cana-
da, northern U.S.A. The general distribution is un-
certain due to frequent nomenclatorial problems (sec
above).

Distribution map: Balfour-Browne (1940: British Is-
les).

Distribution in Greenland (map p. 20; see also Jeppesen
1986).

H. morio is very common in West Greenland north-
wards to about 76°N (Dundas, Thule District). Accord-
ing to Fredskild et al. (1975) it has been found in south-
ern Peary Land. This find (1965, at Midsommersgerne)
has recently been confirmed by A. Downes (1987, pers.
commun.), but the fate of the specimens collected is
obscure (D. Oliver 1986, in litt.; D. Larson 1988, in
litt.). On the east coast the northernmost finds are from
Ammassalik; thus the species has not here been rec-
orded as far north as Colymbetes dolabratus.

Meddelelser om Grgnland, Bioscience 26 - 1988



Remains of Hydroporus morio (erroneously identi-
fied as H. polaris (Fall.)) have been found in Holocene
lake sediments from two places in South Greenland:
Tupaasat at the head of Kangikitsoq fjord, Kap Farvel
area, and Qassiarsuk at the head of Tunulliarfik fjord,
Narsaq District (Fredskild et al. 1975). The deposits
containing H. morio from Tupaasat are approximately
2200-2400 years, whereas in Qassiarsuk the species oc-
curs almost throughout the entire series of sediments,
i.e, the last 8600 years.

Habitat and notes on biology

H. morio inhabits any kind of small ponds and pools,
frequently temporary pools and also marshes; when
found in lakes the biotope proper is in a sheltered cove
or in a small secluded portion (Madsen 1959). There is
no indication of a migration to deep lakes in autumn (as
in Colymbetes dolabratus), so that H. morio must be
able to tolerate freezing, possibly in the bottom sedi-
ment, during winter.

Madsen (1959) observed adult H. morio attacking
and eating chironomid larvae, frequently a number of
beetles devouring the same larva. Rgen (1981) and Jep-
pesen (1986) mentioned small crustaceans, e.g., Daph-
nia spp., as food for the adults, and Jeppesen (1986)
suggested small crustaceans and rotifers as probable
diet for the larvae.

In Scandinavia H. morio is recorded from many dif-
ferent kinds of stagnant water bodies in the alpine and
subalpine region, including Sphagnum bogs and Erio-
phorum marshes, but also lakes (Lindberg 1927, Brun-
din 1934, Strand 1946).

Life cycle

In Greenland adults have been collected from 4 May
throughout the summer until 22 September and even in
October (Madsen 1959). Imaginal hibernation is thus
unquestionable. According to Jeppesen (1986), first-
instar larvae have been collected on 5 and 16 July,
second-instar from 25 June to 12 August, and third-
instar from 25 June to 16 August. These findings suggest
that some larvae hibernate (Jeppesen 1986). Females
collected on 4 May in Grgnnedal produced eggs which
were attached to the walls of an aquarium; the eggs
hatched on 23 May (Madsen 1959).

The pupa has newer been found in Greenland (or
anywhere else). Newly hatched imagines date from late
July and August.

Colymbetes dolabratus (Paykull, 1798)

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931), Henriksen (1937), Brinck
(1940), Lindroth et al. (1973), Arnett (1983).

Meddelelser om Grgnland, Bioscience 26 - 1988

-

Identification

The largest beetle in Greenland, about 12.5-15 mm
long, and quite unmistakable due to the rounded, flat
shape, the flattened, hairy middle and hind legs
(adapted for swimming) — and the habitat. The larval
stages and the pupa have been described and figured by
Galewski (1967, 1968). Nilsson (1982) gives a key to the
larvae of the Fennoscandian species of Colymbetes.

Variation and dynamics

According to Brinck (1940), the Greenlandic C. do-
labratus belongs to a distinct subspecies, C. d. groenlan-
dicus Aubé, which is also found in arctic North Amer-
ica. Another subspecies, C. d. thomsoni Sharp, closely
related to the former, is found in Iceland. The sub-
species C. d. groenlandicus differs from C. dolabratus
(from northern Scandinavia) in being smaller and more
narrow, in the reticulation of the pronotum, in the
striation of the elytra, etc. Lindroth et al. (1973) consid-
ered it doubtful whether the Icelandic form should be
regarded as subspecifically distinct from ssp. groenlan-
dicus, and Henriksen (1937) mentioned two males col-
lected together in northern Canada (Keewatin,
N.W.T.), of which one appears to be ssp. groenlandi-
cus, the other ssp. dolabratus.

The hind wings are constantly full and functional, and
the species has frequently been observed flying.

General distribution

Circumpolar, boreal to arctic. In Europe, Iceland,
northern Scandinavia, northern Russia; through north-
ern Siberia eastward to Kamchatka; Alaska, Canada
through Northwest Territories to Labrador. Apart from
Iceland, C. d. dolabratus is found throughout the Pa-
laearctic Region.

Distribution in Greenland (map p. 20; see also Rgen
1981, Jeppesen 1986).

C. dolabratus is one of the most common, widest distri-
buted, and best known of the Greenlandic beetles. It is
found in both coastal and inland situations, from Kap
Farvel in the south to Upernavik on the west coast and
Clavering @ on the east coast.

C. dolabratus was also present in the Holocene lake
sediments mentioned above. Approximate ages of the
sediments containing fragments of the species were
1100-2900 years (Tupaasat) and 3900 years (Qassiarsuk)
(Fredskild et al. 1975).

Habitat and notes on biology

In Greenland C. dolabratus typically lives in ponds with
a rich vegetation, but it is highly eurytopic and may be
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Fig. 8. Colymbetes dolabratus (Paykull). Adult female; right front leg of male; pupa seen from left and ventral side.
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found in almost any kind of stagnant water, except
possibly temporary pools (Madsen 1959). In summer
adults and larvae are found together, but in late summer
and autumn the imagines migrate to hibernate in lakes
which do not freeze to the bottom, i.e., deeper than
about 3 m (Rgen 1963, 1981). Deichmann (1895) re-
ported the species “flying merrily about” (my trans-
lation) in October (1891, at Hekla Havn, Scoresby
Sund). Rgen (op.cit.) related the northern limit of dis-
tribution of the species in Greenland (around 74°N) to
the adult hibernation below the ice in lakes. During
winter the beetles are dependent on the diffusion of
oxygen into the respiratory air bubble under the elytra,
but this decreases in size when not replenished, so that
ten months is the ultimate length of time it can function.
At about 74°N the lakes are covered by ice for approxi-
mately ten months, thus limiting the existence of C.
dolabratus further north. — The species has been found
up to 500 m alt.

The wide ecological span, but with a preference for
ponds rich in vegetation, appears to be the case every-
where in the distribution area of the species. However,
only in Greenland does the species appear to migrate to
deep lakes in the autumn.

In Iceland C. dolabratus is encountered even in
clayey pools close to the glacier front (Larsson & Gigja
1959). In Scandinavia it is alpine and subalpine and may
be found in marshes, Sphagnum bogs, and ponds devoid
of vegetation (Lindberg 1927, Brundin 1934, Strand
1946, Fjellberg 1972). On Hardangervidda, Norway,
the species is almost confined to ponds above 1000 m
alt. without vegetation but with Carex spp., grasses and
mosses along the shores (Fjellberg 1972).

Henriksen (1937) stated that in Northwest Territo-
ries, Canada, the main occurrence of C. dolabratus is in
tundra pools, but that it also extends southwards into
the boreal zone.

The feeding biology apparently has not been studied,
but in Greenland probably crustaceans (Brachinecta,
Cladocera) play a significant role in the diet.

Life cycle

In Greenland, adult C. dolabratus have been collected
all year round. In winter holes cut into the ice of lakes
attract imagines, undoubtedly in order to replenish their
air stores (Rgen 1963, 1981). Madsen (1959) reported
the appearance of adult beetles in a hole cut through
one-meter-thick ice on 10 March. The water tempera-
ture was 0°C and the movements of the beetles were
very slow. The water had an odor of H,S, indicating
oxygen deficit.

According to Rgen (1981) the eggs are laid immedi-
ately following the thawing of the lake ice and the
migration back to the ponds. Porsild (1924, label note)
caught an individual in flight at Qeqertarsuaqg/Godhavn
on 24 May.

Dissections of eight females from June (Godhavn)
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Fig. 9. Pupa and cast larval skin of Colymbetes dolabratus in a
hollow in moss on a lake shore, near the head of Kangerlus-
suaq/Sendre Stromfjord.
J.B. phot., August 1977.

showed three with quite undeveloped ovaries, two with
developing ovaries, and three with ripe eggs. Three
females from 16 September had undeveloped ovaries
and were newly hatched.

Small larvae (instars I and II) are found predom-
inantly in June, with some in July; large larvae (instar
IIT) in July and the beginning of August. South of about
67°N the larval and pupal stages are passed during sum-
mer, so that only adults hibernate. Further north fully
grown larvae have been caught in spring, completely
overgrown with microorganisms. These must represent
individuals which take two years to complete their life
cycle (Rgen 1963, 1981). Occasionally the same may
happen in South Greenland, as a second-stage larva was
collected at Grgnnedal on 10 September.

The pupa is terrestrial and found in small hollows
under moss close to the shore of ponds (Fig. 9). The
only dated pupae collected in Greenland were found by
B. Fredskild (at Kapisillit, 29 August 1973), and by the
author on August 16 (1977, northeast of the head of
Kangerlussuaq/S¢ndre Strgmfjord).

In Iceland Larsson & Gigja (1959: 54) assumed that
the species predominantly hibernates as larvae which
metamorphose in early summer, but that a great many
individuals also hibernate as adults which lay eggs in the
spring, “possibly as a continuation of a reproduction
commenced already in the autumn”.

Note

According to Schigdte (1857) and Lundbeck (1891,
1896), both referring to Fabricius (1780), the Greenlan-
ders were very afraid of the adult C.dolabratus (Green-
landic: Minngoq, the larva: Pamiortooq). They feared
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Fig. 10. Gyrinus opacus Sahlberg. Anterior third of adult seen from left side, showing the divided compound eye. Scales: 5 mm

and 1 mm.

to swallow the beetles by drinking water, whereupon
these should be able to attack and destroy the bowels of
the victim. In order to purify the water the Greenlan-
ders would introduce amphipods (Gammarus locusta)
into the “infested” water bodies. A war was then be-
lieved to break out between the beetles and the amphi-
pods, leading to the extintion of both species.
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Gyrinidae
Gyrinus opacus Sahlberg, 1819

Taxonomy and synonymy: see Balfour-Browne (1950);
also Henriksen & Lundbeck (1917), Blair (1930), Lind-
roth (1931), Henriksen (1939), Brinck (1940), Arnett
(1983).

21



Identification

Unmistakable due to the short, paddle-like middle- and
hind legs, the very short antennae, and the specialized
compound eyes, which are divided into an upper and a
lower part (adapted for vision in air and water, respec-
tively). Length about 5.5-6 mm.

Variation and dynamics

According to Omer-Cooper (1930, 1931) a variety, G.
opacus var. blairi Cooper, 1931, is found in North
America and Greenland. It differs from the type form
“in being much more polished, with the reticulation of
the thorax and elytra almost entirely defaced. The front
tarsi are deeply infuscated and the proximal region of
the tibia is almost black” (Omer-Cooper 1930: 68). A
defacement of the reticulation is not apparent in a num-
ber of Greenlandic specimens in the collections of the
ZMUC; that the legs are darker as compared to the
main form is, however, valid. Balfour-Browne (1950)
showed that the variety with smooth elytra, “blairi”, is
not a geographical race, but a variation occurring in
various places along with the type form.

The hind wings are always fully developed and func-
tional.

General distribution

Circumpolar, boreal to low arctic. In Europe reported
from Fennoscandia (absent from Denmark, the Faerocs
and Iceland), Scotland, northern Russia; Siberia (Ye-
nissei Valley), Mongolia; in North America apparently
restricted to Labrador.

Distribution map: Balfour-Browne (1950: 361, Brit-
ish Isles).
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Distribution in Greenland (map p. 20)

G. opacus is found from Pamialluk island, Kap Farvel
area, in the south, to Sisimiut/Holsteinsborg District in
the north. Fairly common only in the Julianehdb Bugt
area. Northwards scattered occurrences and only in-
land.

Habitat and notes on biology

The species inhabits the surface of different stagnant
waters, most often ponds with a rich vegetation, but
also lakes (Madsen 1959). In Scandinavia it is found
especially in peatholes and marshes (Holmen 1987), but
also (in Enontekis Lappmark, Finland) in slowly run-
ning rivers (Lindberg 1927). It has been collected up to
1000 m alt. in Swedish Lappland (Brundin 1934, Brinck
& Wingstrand 1951).

Like other members of the family, G. opacus is a
gregarious predator, sometimes seen in large number
skating on the surface of the water, hunting for fallen
insects. Presumably it also feeds on small limnic in-
vertebrates, diving into the water and thereby using the
lower parts of the divided compound eyes.

Life cycle

In Greenland imagines have been collected from 28
May to September, presumably indicating adult hiber-
nation. The larva has only been found once (Sermi-
liarsuk, 4 August 1889; Lundbeck leg.). In Denmark
the larvae of G. marinus Gyll. overwinter in the water
to pupate the following early summer (Henriksen 1973
(1930)).

Fig. 11. Gyrinus opacus on
the surface of a pond rich in
vegetation, near the head of
Kangerlussuaq/Sendre Strom-
fjord.

J.B. phot.. August 1977.
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Hydrophilidae
Helophorus brevipalpis Bedel, 1881

Taxonomy and synonymy: see Balfour-Browne (1958),
Angus (1973), M. Hansen (1983, 1986).

Identification

Easily distinguished from the other Greenlandic water
beetles by its elongate shape, the bronze-metallic glow
of head and pronotum, both rugged and with furrows,
and the brownish yellow elytra with marked striae. An-
tennae short and club-shaped, of the same length as the
maxillary palps.

Variation and dynamics

M. brevipalpis is a variable species as regards body size
and colour, shape and size of the terminal segment of
macxillary palpi, and granulation of the head and prono-
tum (M. Hansen 1986).

The hind wings are always fully developed, and the
species is an active flyer (Balfour-Browne 1958), fre-
quently found in wind drift material on seashores in
Denmark (M. Hansen 1986).

General distribution

Palaearctic, temperate to boreal. Whole of Europe (ex-
cept northernmost Fennoscandia and Iceland), east-
ward to the Urals; Asia Minor, Caucasus; introduced to
North America (Utah). In Denmark and England the
most common species in the genus (M. Hansen 1983).
Distribution map: Angus (1973: 318, total).

Distribution in Greenland (map p. 20)

This species represents one of the latest additions to the
fauna of Greenland. Only one specimen is known,
caught in a pitfall trap at the head of Kuup akua
(Nordre Strgmfjord), Eqalummiut nunaat, by a British
expoedition in 1984 (“Greenland White-Fronted Goose
Study”, University College of Wales).

Habitat

The habitat is unknown in Greenland. The pitfall was
placed in a Vaccinium uliginosum-heath on a dry, south-
facing slope (J. Stroud, in litt.).

In Europe the species is fairly eyrytopic in stagnant
fresh water, preferring shallow, more or less open, of-
ten temporary pools with a grassy bottom, but also
found in slower reaches of running waters (M. Hansen
1983, 1986).

Meddelelser om Grgnland, Bioscience 26 - 1988

Fig. 12. Helophorus brevipalpis Bedel. Scale: 1 mm.

Life cycle

The single Greenlandic specimen was caught on 13
June.

In Europe the eggs are normally laid in spring (some-
times in late autumn). The egg cocoons are placed in
mud at the waterline. The larvae emerge during spring
and are fully grown in two or three weeks. Pupation is
terrestrial, in the soil, and the new generation of adults
returns to the water in late summer to hibernate there
(M. Hansen 1986).

Cercyon obsoletus (Gyllenhal, 1808)
(lugubris Olivier, 1790))

(Fig. 55,a)

One specimen collected in July 1984 at Kilaarsarfik
(Sandnzs) in Ameralla fjord east of (Nuuk/Godthab)
by P.C.Buckland (in litt.). Considering the general dis-
tribution and habitat of the species, the occurrence in
Greenland is provisionally regarded as an accidental
introduction.
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Distribution: Palaearctic. Widespread in Europe,
though less frequent towards the north (only southern
part of Scandinavia, absent from the Faeroes and Ice-
land). Also in northern Africa (Algeria) and the Cauca-
sus (M. Hansen 1986).

Habitat and biology: Particularly in droppings of vari-
ous mammals (cow, deer), but also in other kinds of
decaying organic matter (compost, old mushrooms, car-
rion, etc.), both on open ground and in woodlands (V.
Hansen 1973, M. Hansen 1986).

Staphylinidae
Philonthus politus (Linnaeus, 1758)
(Fig. 55,d)

Only known as subfossils from a Norse farm at Nipaat-
soq in Ameralla fjord east of Nuuk /Godthab (Buckland
et al. 1983). Most probably introduced by the Norsemen
and later extinct.

Macropterous and often flying (Lindroth et al. 1973).
The larva has been described by Paulian (1941).

Distribution: Circumpolar and introduced to Southern
Hemisphere.

Habitat and biology: According to Larsson & Gigja
(1959) a pronounced dung-beetle, both as larva and
adult preying on other dung insects. Lindroth et al.
(1973) also mentioned the species from carrion and
rotten vegetables.

Philonthus cf. cephalotes (Gravenhorst,
1802)

(Fig. 55,c)

Only known as subfossils from a Norse farm at Ki-
laarsarfik (Sandnas) in Ameralla fjord east of Nuuk/
Godthab (Buckland 1986, in litt.). Most probably in-
troduced by the Norsemen and later extinct.

Macropterous. — The larva has been described by
Paulian (1941).

Distribution: Widespread on the Northern Hemisphere
(including Iceland and the Faeroes).

Habitat and biology: A synanthropic predator in dung,
carrion and decaying plant material (Larsson & Gigja
1959, Lindroth et al. 1973).
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Quedius mesomelinus (Marsham, 1802)

Taxonomy and synonymy: see Smetana (1965b, 1971);
also Henriksen & Lundbeck (1917), Blackwelder
(1974).

Identification

The largest of the Greenlandic Staphylinidae, about
6.5-11 mm in length. Easily distinguished from Q. fell-
manni by the size and the relatively much smaller com-
pound eyes (length about one-third of head length).

Variation and dynamics

The species varies considerably in size and shows sex-
related differences in general shape. There is also a
considerable variation in the male genitalia, especially
in the shape of the paramere (Smetana 1971).

The hind wings are slightly reduced and according to
Lindroth et al. (1973) possibly nonfunctional.

General distribution

Almost cosmopolitan, in most places synanthropic and
probably introduced by man. In Scandinavia found to
the northernmost parts.

Distribution maps: Smetana (1965b: fig. 74, North
America; 1971: map 12, North America).

Distribution in Greenland (map p. 27)

According to Henriksen & Lundbeck (1917), Q. meso-
melinus is common in the settlements along thc entire
west coast of Greenland, but in fact the occurrences are
concentrated in a southern area (Julianehab Bugt) and a
northern area (southern Disko Bugt) with Nuuk/Godt-
hab and Sisimiut/Holsteinsborg in between. The species
nowadays appears to have become rare (sce below).

Habitat and notes on biology

According to Henriksen & Lundbeck (1917), Q. meso-
melinus is found principally in the Greenlanders’ turf
huts, mainly in the walls, but also under stones close to
the huts. Apparently free-living individuals have been
taken only a few times in the southernmost part of the
country (Narsaq District).

It is interesting that practically all the Greenlandic
collections of Q. mesomelinus (176) date from the pe-
riod 1876-1902 and earlier. Since then the species has
been found only three times (Aappilattoq 1932, Nuuk/
Godthdb 1942 and 1944). This suggests that the fre-
quency of the species has decreased drastically, and that
it may now be extinct in Greenland. The decline has
taken place during the period when the original turf
huts have been replaced by wooden houses; because the
walls of the turf huts seemingly represented the most
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Fig. 13. Quedius mesomelinus (Marsham). Scale: 5 mm.

important biotope of the species, this is probably the
main cause of its disappearance.

In Iceland the species is pronouncedly synanthropic,
living in decaying vegetable matter of various kinds
(compost, sod, old hay, etc.), but it has also been found
in cow manure and in birch coppices (Larsson & Gigja
1959, Lindroth et al. 1973). In the Faeroes the species is
almost exclusively found in in-field localities (Bengtson
1981).

In northern Norway, Q. mesomelinus does not ap-
pear to be markedly synanthropic; it has been collected
in washed-up material on river banks and under stones
in grass fields (Strand 1946). In Scandinavia it has never
been found above the tree limit.

In more southern areas of Europe the species often
occurs in burrows of various mammals, caves, tree-
holes, old mushrooms, etc., besides being synanthropic
in cellars, outhouses, bakeries and the like; it is thus a
typical obscuricol (West 1942, Smetana 1971).
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Life cycle

Adults have been collected all the year round; there are
finds even from December and January. Larvae, nearly
all fully grown, have only been found in August and
September. Possibly the larval and pupal development
is completed during one summer, so that only adults
hibernate (see Larsson & Gigja 1959).

Quedius fellmanni (Zetterstedt, 1838)
(Henriksen 1939: Quedius boops Grav.)

Taxonomy and synonymy: see Smetana (1965b, 1971).
In Henriksen & Lundbeck (1917) and Henriksen (1939)
the species was wrongly identified as Q. boops (Graven-
horst).
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Fig. 14. Quedius fellmanni (Zetterstedt). Larval head and pro-
notum seen from above at greater magnification. Scales: 2 mm
and 1 mm.

Identification

Similar to Q. mesomelinus, but smaller (length about
5-6 mm) and with very large compound eyes (length
more than two-thirds of head length).

Variation and dynamics

The hind wings are reduced and not fit for flight (Sme-
tana 1964).

General distribution

Circumpolar, boreal to low arctic: northern Scandinavia
and Russia; Yenissei Valley, Mongolia, Kamchatka; in
North America transcontinental from Alaska to Labra-
dor and Newfoundland.
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Distribution maps: Smetana (1965b: 56, total; 1971:
233, North America), Campbell (1980: 1171, North
America).

Distribution in Greenland (map p. 27)

Typical southwestern distribution, from Frederiksdal in
the south to Godthabsfjord in the north.

Habitat

At Kapisillit, inner Godthébsfjord, I collected Q. fell-
manni under stones and in pitfalls both in fairly dry,
south-facing plant communities (with Thymus praecox,
Draba lanceolata, Cerastium alpinum, Poa glauca, Ca-
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rex rupestris, Agrostis borealis, etc.); on a very rich
south-facing slope dominated by Kobresia myosuroides
and Luzula multiflora; and also in a heath of Salix
glauca, Betula nana and Ledum groenlandicum with
Vaccinium uliginosum ssp. microphyllum and Empe-
trum hermaphroditum. In South Greenland P. Nielsen
caught the species in a dry heath, a grassland slope, a
low coppice of Salix glauca, a Sphagnum-bog, an Erio-
phorum marsh, and on a lake shore (in the Qinngua
valley) (see Table 9).

In the subalpine region of the Scandinavian moun-
tains, Strand (1946) mentioned Q. fellmanni from
washed-up material on lake shores and river banks and
under plant debris in Salix shrubs, but he also collected
the species above the tree limit.

Smetana (1964, 1965b, 1971) described the habitat in
North America as more or less wet biotopes (meadows,
marshes and bogs) in moss and various debris and fallen
leaves under the vegetation. However, the species is not
strictly hygrophilous and may also be found on open,
dry ground, sometimes in localities with agricultural
influence.

The habitat of Q. fellmanni thus appears to be ex-
tremely wide, both in Greenland and elsehwere.

Life cycle

Adults have been collected from 3 April to 6 September
(more than one-third of the total material was collected
in April and May at Qaqortog/Julianehdb by G. Mel-
dorf, 1900-1901). Thus, at least some adults hibernate.
Only one larva has been found in Greenland (Narsar-
suaq, Sphagnum-bog, 6 August 1985; P. Nielsen leg.).

Othius angustus Stephens, 1833

(0. melanocephalus Gravenhorst, 1806 nec Fourcroy,
1785)
(Fig. 55,b)

Only known as subfossils from a Norse farm at Ki-
laarsarfik (Sandnas) in Ameralla fjord east of Nuuk/
Godthab (Buckland 1986, in litt.). The species could be
indigenous in Greenland, but has most probably been
introduced by the Norsemen and later become extinct.
Brachypterous (Lindroth 1931: fig. 40).

Distribution: Northern and Middle Europe, including
the Faeroes and Iceland.

Habitat and biology: Meadows and commons, open
woods and coppices, in Scandinavia also above the tree
limit. Often on cultivated ground and close to human
habitations, but not really synanthropic (Lindroth 1931,
Lindroth et al. 1973, Larsson & Gigja 1959).
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Lathrobium fulvipenne Gravenhorst,
1806

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931).

Identification

The species resembles a small Quedius mesomelinus,
but is much more elongate, with the head constricted
behind, forming a “neck”, and the prothorax con-
stricted behind forming a “waist”. The forelegs have
extensions on the inner side of the femora and tibiae.

The larva is undescribed, but should be easy to recog-
nize on the basis of Paulian’s (1941) descriptions of
larvae of other species of Lathrobium.
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Fig. 15. Lathrobium fulvipenne Gravenhorst. Scale: 5 mm.
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Variation and dynamics

In Iceland (and Greenland) the hind wings are rudi-
mentary, but a macropterous form is known from the
European Continent (Lindroth et al. 1973).

General distribution

Palaearctic, temperate to subarctic: central and north-
ern Europe, to northernmost Scandinavia, including the
Faeroes and Iceland; Siberia, Caucasus, Turkmenistan.

Distribution in Greenland (map p. 27)

L. fulvipenne is one of the rarest Greenlandic beetles,
as it has only been found once, at Ivittuut (by Nor-
denskjold’s expedition in 1883). It might thus be as-
sumed that the species was introduced to Greenland.
However, species of Lathrobium are never synan-
thropic and not easily transported by man, and taking
into account the general distribution of L. fulvipenne, it
might well be indigenous in Greenland (Lundbeck 1896;
Henriksen & Lundbeck 1917; Lindroth 1931, 1957).

Habitat

Nothing is known about the circumstances pertaining to
the single find in Greenland.

In Iceland L. fulvipenne is most often encountered
singly under stones in fairly dry grassfields (Lindroth
1931, Larsson & Gigja 1959). In the Faeroes it is re-
ported from rich grassland near the shore (Bengtson
1981)

In the rest of Europe it lives in more humid biotopes,
e.g., on fertile ground under fallen leaves in coppices or
small woods. In Scandinavia it reaches the alpine zone
(Lindroth 1931, Lindroth et al. 1973, Larsson & Gigja
1959, Brundin 1934, Strand 1946). In Hardangervidda,
Norway, the species is mostly found in foerna in Alnus
incana woods and in meadows (Fjellberg 1972).

Life cycle

The Greenlandic specimen was caught on 20-21 Au-
gust. According to Larsson & Gigja (1959), in Iceland
L. fulvipenne hibernates as adult, passing through the
larval stages during summer.

Eusphalerum sorbi (Gyllenhal, 1810)

(Henriksen 1939: Anthobium sorbi Gyll.)
(Fig. 53,a)

One specimen without locality, collected by Holbgll
(Schiodte 1857). Most probably an accidental introduc-
tion. The species has also been found as subfossils in a
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Fig. 16. Omalium excavatum Stephens. Scale: 2 mm.

Norse farm at Kilaarsarfik (Sandnzs) at Ameralla fjord
east of Nuuk/Godthab (Buckland 1986, in litt.). Thus
the species was apparently also introduced by the Nor-
semen.

Distribution: Most of Europe, but absent from northern
Scandinavia, the Faeroes and Iceland. North America

)

Habitat: Mostly found in flowers of, e.g., Crataegus,
Spiraea, Viburnum.

Omalium excavatum Stephens, 1834

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917).

Identification

Easily distinguished among the Greenlandic Staphylini-
dae by the broad and relatively long, black elytra, which
are at least as long as the visible, dorsal portion of the
abdomen. Pronotum with two hollows in the middle.
Length about 3-4 mm. The larva has not yet been found
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in Greenland (the similar larva of O. rivulare Paykull is
described and figured by Paulian (1941) and Steel
(1970)).

Variation and dynamics

The hind wings are fully developed and no doubt func-
tional (Lindroth et al. 1973).

General distribution

Palaearctic, temperate to subarctic: Europe to north-
ernmost Scandinavia, including the Faeroes and Ice-
land; western Siberia; northern Africa.

Distribution in Greenland (map p. 27)

Only found sparsely in Qaqortoqg/Julianehdb and Nar-
saq Districts, and here apparently confined to a few
localities along Tunulliarfik and Igaliku Fjords.

Habitat

Until very recently only one specimen was known from
Greenland, collected by W. Lundbeck 1889 under the
old Norse ruin stones at Igaliku (Gardar) (Henriksen &
Lundbeck 1917). In 1983-84, however, P. Nielsen
caught a total of seven specimens, always singly, in
pitfall traps: four from cultivated grass-fields at Qas-
siarsuk, one from Rosenvinges Plantage at the head of
Tunulliarfik (vigorous vegetation with coppice of Salix
glauca and Betula pubescens), and two from rich, grassy
vegetation bordering a stream at Upernaviarsuk (close
to the entrance of Igaliku Fjord). The four localities are
all within or close to old cultivated land in the centre of
the Norse settlement (@sterbygden), which is now the
main sheep-rearing district, and O. excavatum is one of
the few likely candidates for having been introduced by
the Norsemen (see p. 89).

In Iceland O. excavatum is distinctly synanthropic,
found in decaying plant material and sometimes in ma-
nure (Lindroth 1931, Larsson & Gigja 1959). In the
Faeroes it is fairly common, but only encountered in
in-fields and mainly close to settlements (Bengtson
1981).

In Scandinavia the species is only partly synanthropic,
occurring under stones, in moss, under different plant
remains in humid places, in washed-up material along
freshwater shores and under seaweed on seashores. It is
also found in compost, manure, carcasses and fungi
(West 1942, V. Hansen 1951, Strand 1946).

Life cycle

The Greenlandic specimens were caught between 22
July and 31 August. No larvae have been found.

In Iceland and Scandinavia the imagines hibernate
and larval development normally takes place during the
summer (Larsson & Gigja 1959).

30

Fig. 17. Xylodromus concinnus (Marsham). Scale: 2 mm.

Xylodromus concinnus (Marsham, 1802)

Taxonomy and synonomy: see Henriksen & Lundbeck
(1917), Lindroth (1931), Blackwelder (1973).

Identification

Elytra light brown and relatively long, but shorter than
the uncovered portion of the abdomen. Macropterous.
The larva is described by Larsson & Gigja (1959) and
Steel (1970).

General distribution

Probably cosmopolitan. Europe northwards to northern
Norway, including the Faeroes and Iceland.

Distribution in Greenland

The species has been collected in some towns in West
Greenland: Ilua (Aappilattoq?) 1890 (?), Qaqortoq/Ju-
lianehdb 1898, 1899; Nuuk/Godthab 1945; Sisimiut/Hol-
steinsborg 1890; Aasiaat/Egedesminde 1876; Qasian-
nguit/Christianshab 1876. It is now possibly extinct (see
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below). Large numbers of subfossil specimens have
been found in an excavated Norse farm at Nipaatsoq in
Ameralla fjord east of Nuuk/Godthab (Buckland et al.
1983).

Habitat and notes on biology

In Greenland the species is exclusively synanthropic,
occurring in the Greenlanders’ turf huts and never
found outdoors (Henriksen & Lundbeck 1917). Like
Quedius mesomelinus, it was collected almost exclu-
sively during 1876-1899 (54 specimens), with only one
find since then (Nuuk/Godhab 1945, in wheat flour).
The explanation must be the same as for Q. meso-
melinus (p. 24): the transition from turf huts to wooden
buildings destroyed the biotope of the species, so that it
is now presumably extinct in Greenland. If Henriksen &
Lundbeck (1917) are right in identifying Staphylinus
lignorum of O. Fabricius (1780) with X. concinnus, the
species has had a long history in Greenland. This state-
ment is now further supported and elaborated by the
subfossil finds. Possibly the species was originally in-
troduced by the Norsemen and has survived in Green-
land almost to the present day.

According to Larsson & Gigja (1959), X. concinnus is
indigenous in temperate Europe, and already in Den-
mark it is rarely met with outdoors (in hollow trees, and
fungi on trees) but far more frequently synanthropically

Fig. 18. Micralymma marinum
(Strém). Scale: 2 mm.
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(in stables, cellars, bakeries, etc.). In Iceland it is exclu-
sively synanthropic, but may in summer be found in old
hay in fields close to the farms.

The species is probably predacious (Hinton 1945).

Micralymma marinum (Strom, 1783)

Taxonomy and synonymy: see Schiddte (1845), Poppius
(1908), Lindroth (1931), Steel (1958, 1962); also Hen-
riksen & Lundbeck (1917).

Identification

According to Steel (1958), the genus Micralymma West-
wood differs from all other Omaliinae genera in the
combination of very short elytra, palpal segments of
about equal breadth, and posterior coxae which are not
expanded above (dorsal to) the femora. The species are
broad and rather flat, the widest place being just post-
erior to the middle of the abdomen. The elytra are
distinctly widened behind, barely extending beyond
apex of the metasternum; the hind wings are entirely
reduced. Schiodte (1844-1845) stressed the specialized
mandibles with a basal, filelike molar portion.

M. marinum is distinguished from M. brevilingue (p.
34) by the larger compound eyes and the large facets,




which are separated by less than their diameter, and by
the short mesosternal process, which does not meet that
of the metasternum (Steel 1958: fig.9). The colour is
dull black (shining in M. brevilingue), the body is gener-
ally broader than in M. brevilingue, and the antennal
segments are more elongate (none of them distinctly
wider than long). Length about 3 mm. The larva is
described and figured by Paulian (1941) and Steel
(1970).

Steel (1962) presented a key to the three known spe-
cies of Micralymma. In King et al. (1979) are found
scanning electron micrographs of the external morphol-
ogy of the species.

Variation and dynamics: The hind wings are always
entirely reduced.

General distribution

Holarctic (amphiatlantic), temperate to subarctic. M.
marinum is a marine insect, distributed along practically
all the Atlantic coasts of northern Europe, from the
Channel to the White Sea, and on all the North Atlantic
islands: the Shetlands, the Faeroes, Iceland, Bear Is-
land, Svalbard. In North America the species is found
on the coasts of Newfoundland and Maine (originally
under the name of M. stimpsoni Le Conte; Lindroth
1931, Thayer 1985).

Distribution maps: Lindroth (1931: fig.41, 1957: fig.
32), Campbell (1980: map 9), Thayer (1985, North
America).

Lindroth (1931, 1957) pointed to the striking accord-
ance between the distribution of M. marinum and the
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Fig. 19. Typical biotope
of Micralymma
marinum: the stones in
the tidal zone of a
fjord-beach, here at
Anorlivitsoq, Pamialluk
island, in the Kap Farvel
area. The seaweed is
Ascophyllum nodosum.
J.B. phot., July 1970.

Atlantic area influenced by the Gulf Stream (the North
Atlantic Drift), and he assumed that this current is
directly responsible for the spread of the species from
an origin in eastern North America to Europe (and
Greenland). This hypothesis has been criticized by,
c.g., Larsson & Gigja (1959) and Larsson (1959: 41),
who considered the complicated relationship between
ocean currents and surface drifting, and also argued that
the voyage would take too long in relation to the normal
life history of the species.

The last objection does not seem convincing. Onc
could well envisage small colonies of the species, which
is completely adapted to marine life, drifting on islands
of seaweed and completing a number of reproductive
cycles there.

Larsson & Gigja (1959: 68) concluded that the popu-
lations of Micralymma marinum in northern and west-
ern Europe must be regarded as original, and that the
occurrence in North America “is in full agreement with
the description given by Lindroth (1957 chapter II) in
his classical treatment of the importance of the ballast
for the spreading of European species to North Amer-
ica”. Campbell (1980) expressed a similar view.

On the other hand, the species could have had an
amphiatlantic distribution since the Tertiary, shifting
southwards and northwards along the coast according to
the climatic vicissitudes.

Distribution in Greenland (map p. 33)

Disjunct finds from Kap Tordenskjold on the east coast
(61°25’'N) to Disko Bugt on the west coast (Kronprin-
sens Ejland; R.M. Kristensen, pers.commun.).
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Habitat and notes on biology

M. marinum is a true marine insect, presumably spend-
ing its entire life cycle in the tidal zone, where it is
regularly submerged during high tide. Adults and larvae
are generally found together, on vertical parts or the
underside of stones and rocks, and according to Lin-
droth (1931), Strand (1946), and Larsson & Gigja
(1959), also “under seaweed”. In Iceland the species
was once taken on bare rock near the top of a small
island (Geirfuglasker) together with Arheta vestita (Lin-
droth et al. 1973). In the Faeroes Bengtson (1981) found
it among plants on sand near the shore. In Greenland
M. marinum sometimes is occurring rather abundantly,
e.g., at Anorliuitsoq, Pamialluk island, in the Kap Far-
vel area (Fig. 19), and at Tarajornitsoq, Arfersiorfik
fjord (J.B.).

Lindroth (1931) assumed that the species is carnivo-
rous, possibly feeding on mites, and West (1937) consid-
ered Thysanura to be a likely prey. Steel (1958, 1970)
stated, without direct evidence, that both larva and
adult are predacious and that the main food appears to
be the collembolan Anurida maritima (Guerin). The
peculiar shape of the larval mala of the maxillae, which
is triangular and much broader across the middle than at
the base (Paulian 1941, Larsson & Gigja 1959) might
suggest that at least the larva is phytophagous, possibly
feeding on algae.

However, Thayer (1985) was able to keep the species
in culture on a purely carnivorous diet. She concluded
that M. marinum clearly is a predator, but that the usual
natural food is uncertain, possibly mainly collembolans
and mites.

Life cycle

Imagines have been collected from 22 May to 21 Au-
gust. Larvae have only been found on two occasions
(Tarajornitsoq, Arfersiorfik, 14 June 1967, and Anorli-
uitsoq, Pamialluk island, Kap Farvel area, 21 August
1970; J.B.), in both cases fully grown larvae.

In Greenland nothing is known about overwintering
stages and biotopes of egg-laying, pupation and hiber-
nation. The present data suggest overwintering of both
larvae and adults (the early appearance of fully grown
larvae).

Larsson & Gigja (1959) assumed hibernation “almost
exclusively in the larval stage”. Steel (1970) on the basis
of collecting in Scotland and southern England sug-
gested that the adults overwinter to lay eggs in early
summer. King et al. (1979) from collections in southern
Wales, Great Britain, suggested overwintering of eggs
or adults, hidden deep in rock crevices.

Thayer (1985) presented evidence that in Maine at
least some beetles overwinter as larvae, possibly in-
dicating that the life cycle may be longer than one year.
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Micralymma brevilingue Schiddte, 1845

Taxonomy and synonymy: see Schiddte (1845), Poppius
(1908 ), Lindroth (1957), Steel (1958, 1962).

M. brevilingue was long considered a Greenlandic
endemic (Henriksen & Lundbeck 1917, Jensen 1928,
Lindroth 1931). However, E. Strand (1905) reported
the species from Cocked Hat Island off the eastern coast
of Ellesmere Island (78°48'N), a find overlooked by
Henriksen & Lundbeck. Brown (1937) found the spe-
cies at Lake Harbour, Baffin Island, and Weber (1950)
reported it from Point Barrow, Alaska. Lindroth (1957)
compared Brown’s specimens and Greenlandic material
with Micralymma dicksoni Méklin (1881) from arctic
Siberia and concluded that all belonged to the same
species. He found that the differences between M. bre-
vilingue and M. dicksoni mentioned by Miklin (1881)
are by no means constant, and that the male genitalia
are almost identical. M. dicksoni has also been reported
from the Pribilof Islands off Alaska (Leng 1927, Arnett
1983), and Lindroth (1957) thus concluded that only
one, although variable, circumpolar, arctic species of
Micralymma exists: M. brevilingue Schiodte. This was
confirmed by Steel (1958), who distinguished two sub-
species: M. brevilingue brevilingue Schiédte and M. bre-
vilingue dicksoni Maklin. M. brevilingue has been found
in Pleistocene deposits in Alaska (Cape Deceit) and
Canada, Yukon Territory (Matthews 1974, 1975; Mor-
gan & Morgan 1980).

Identification

Body dark brown to black, somewhat shining; anten-
nae, legs and palpi yellowish brown to dark brown.
Antennal segments 8-10 decidedly transverse. Eyes
smaller than in M. marinum, the facets often separated
by spaces as large as their diameter or even larger;
mesosternal process meeting that of metasternum (Steel
1958: fig.11). Length about 3 mm.

Steel (1962) presented a key to the three known spe-
cies of Micralymma.

Variation and dynamics: see above. Hind wings always
entirely reduced.

General distribution: Circumpolar, arctic (see above
under "Taxonomy and synonymy”).

Distribution in Greenland (map p. 33)

M. brevilingue is one of the most widespread beetles in
Greenland, common along the west coast from Kap
Farvel to north of Upernavik. Apart from a number of
places in the Ammassalik District, the species is only
found in two more East Greenlandic localities (Hekla
Havn, Danmark @, and Nordfjord, Strindberg Land).
Most likely the species is present fairly continually along
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Fig. 20. Micralymma brevilingue Schiddte.

the east coast as well, the small number of finds being
due to lack of collecting effort, since this inconspicuous
beetle is easily overlooked.

Habitat and notes on biology

According to Henriksen & Lundbeck (1917), M. brevil-
ingue is common under stones on beaches, sometimes
on the foreshore (in company with Gammarus locusta),
where it is submerged during high tide. H. Madsen
(1936) mentioned the species (two larvae) from a la-
goon in Nordfjord, Strindberg Land. In Kangersuneq
fjord, southern Disko Bugt, I found the species numer-
ously under stones close to the high water mark on a
sandy beach; in Disko Fjord and Uummannaq Fjord it
was similarly located on stony beaches.

However, M. brevilingue also occurs at some distance
from the beach, e.g., under the moss-cover on rocks
and below rosettes of Cochlearia groenlandica (Henrik-
sen & Lundbeck 1917).

I frequently found M. brevilingue on a herbslope
(Dsterlien, at Qegertarsuag/Godhavn; Fig. 21), al-
though not far from the beach, but also under stones in
fairly dry snow-beds in the Uummannaq District, sev-
eral hundred metres from the seashore. In southern
Disko Bugt (Qegertasussuk island) I found the species
in shaded gorges with a luxuriant vegetation.

P. Nielsen caught the species in a snow-bed, 350 m
alt., at Qassiarsuk, Narsaq District (Table 11). Haarlgv
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(1985, label note) collected it in a nest of Larus marinus
together with Atheta islandica (at Eqaluit, Qaqortog/
Julianehab District). In only one case M. brevilingue
has been found together with M. marinum (at Qoornoq,
Godthabsfjord; C. Vibe leg.).

At Lake Harbour, Baffin Island, Brown (1937) found
the species to be abundant beneath stones that were
flooded regularly by the sea during spring tides and
storms.

The habitat thus appears to include both the upper
part of the tidal zone (to some extent overlapping the
habitat of M. marinum) and damp situations in different
plant communities further inland, close to the sea or
fjord, but a number of finds are from areas with a
continental climate. The habitat of M. brevilingue is
accordingly decidedly not confined to the marine litto-
ral.

Steel (1962) pointed to the interesting gradation in
habitat of the three known species of Micralymma. The
third, M. caucasicum (Melichar), is an inland species.

The feeding biology of M. brevilingue is unknown.

Life cycle

Imagines have been collected as early in the season as
16 March (Qegqertarsuag/Godhavn, M.P. Porsild leg.
1923) and 6-10 April (Qaqortog/Julianehdb, G. Mel-
dorf leg. 1901). C. Vibe found adults 16 May 1943 at
Nuuk/Godthab “under stones at sudden thaw” (label
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Fig. 21. Herbslope vegetation and Salix glauca coppice on a south-facing slope, @Dsterlien, at Qeqertarsuag/Godhavn. Micra-
Iymma brevilingue was collected here fairly frequently.
J.B. phot., August 1968.

note; my translation). Imagines have been collected
throughout the summer and autumn (e.g., @sterlien,
Qegertarsuak/Godhavn, 22 September 1967, J.B. leg.;
Kap Dan, Ammasalik, 1 October 1933, R.Bggvad leg.).
Larvae have been collected from 26 May to 7 August. A
pupa (Fig. 20) dates from 11 July (1949).

The data indicate imaginal and probably also larval
hibernation.

Ocalea cf. picata (Stephens, 1832)
(Fig. 55,¢)

Only known as subfossils from a Norse farm at Ki-
laarsarfik (Sandnas) in Ameralla fjord east of Nuuk/
Godthab (Buckland 1986, in litt.). Most probably in-
troduced by the Norsemen and later extinct.

Distribution: Europe, northern Africa, Caucasus. In
Scandinavia a southern species, but also present in the
Facroes and Iccland.

Habitat and biology: In Scandinavia mainly found on
moist ground in withered vegetation and moss in for-
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ests, but also under washed-up seaweeds on the beach.
In Iceland mostly synanthropic on soil rich in humus, in
the Faeroes exclusively in infields (Lindroth 1931, Lars-
son & Gigja 1959, Lindroth et al.1973, Bengtson 1981).

Gnypeta cavicollis Sahlberg, 1880

Taxonomy and synonymy: see Sahlberg (1880), Henrik-
sen & Lundbeck (1917).

G. Lohse, Hamburg, (1987, pers. commun.) assumes
that the Greenlandic Gnypeta is an undescribed species
distinct from G. cavicollis. Even the Greenlandic mate-
rial of Gnypeta is varied, especially regarding the shape
of pronotum, and undoubtedly a revision of the arctic
species of Gnypeta is needed.

Identification

Fairly alike an Atheta (p. 37). but the head distinctly
constricted behind, forming a “neck”, and the antennae
relatively shorter than in any of the Greenlandic Atheta
spp. (antennal length approximately equal to the length
of head + prothorax). The first tarsal segment of the
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Fig. 22. Gnypeta cavicollis Sahlberg. Scale: 2 mm.

hind feet longer than the second (shorter or equal to the
second in the Greenlandic Atheta spp.). Black, dull on
head and pronotum, shining on abdomen. Head with a
conspicuous hollow in the middle, pronotum with a
shallow depression along the midline. Length about
3-3.5 mm. The larva is undescribed.

Variation and dynamics: The hind wings are fully devel-
oped.

General distribution

Outside Greenland G. cavicollis is only known from two
localities in the northern, arctic part of the Yenissei
valley, Siberia (Sahlberg 1880, 1901) and from Novaja
Semlja (Munster 1925).

Distribution in Greenland (map p. 38)

The species has been found in four localities in the high
arctic Northeast- and North Greenland: Noret, at Mes-
ters Vig, Scoresby Land (Cotton 1979: Calodera (?)
sp.); Hurry Inlet, Jameson Land (Lack 1934); Lille
Pendullum @ off Wollaston Forland (Aurivillius 1900,
Sahlberg 1901); and Heilprin Land at Midsommer-
sgerne in central Peary Land (B. Fristrup leg. 1949,
“Canadian Pearyland Expedition 1966 leg.). (An at-
tempt to trace the specimen from Hurry Inlet proved
unsuccesful, but almost certainly the identification is
correct).
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The finds are thus well separated geographically, pos-
sibly indicating a wide distribution of the species in
Northeast Greenland. C. Vibe (pers. commun.) in 1952
saw a glimpse of a small staphylinid, most probably G.
cavicollis, among gravel at Thule (Dundas; 76°35'N).

Habitat

The specimen from Hurry Inlet, Jameson Land, was
caught under a stone (Lack 1934). In the central, conti-
nental Peary Land (Heilprin Land) the species was
found under a stone at the north-facing margin of a
meadow, c. 200 m alt. (B. Fristrup leg., 1949). In the
same area a number of specimens were caught in pit-
falls at the lake Nordre Midsommersg (A. Downes
1987, pers. comiun.). At Mesters Vig Cotton (1979)
found G. cavicollis to be abundant on wet, slightly
south-facing sand flats adjacent to a dune area. The
vegetation consisted of Salix arctica, Saxifraga oppos-
itifolia, Silene acaulis and Stereocaulon alpinum. The
species was never found in the main body of the dunes
or in the dune tundra. Larvae, probably of this species,
were also found in a somewhat drier dune hummock-
area with Salix arctica and Dryas octopetala. G. cav-
icollis was the only species of terrestrial Coleoptera
found in the area.

In Siberia the species was collected in a tundra envi-
ronment (Sahlberg 1901). In Novaja Semlja it was
found “by sifting earth, refuse and old nests of mice”
and under stones and planks (Munster 1925).

Life cycle

Cotton (1979) stated that the species was common “in
the early season” and that larvae, presumably of this
species, were found in late July. The other finds are
from 6 July (Lille Pendullum @) and “August” (Hurry
Inlet). Most probably the adults hibernate.

Atheta Thomson, 1858

Small, dark, elongate staphylinids with head and prono-
tum of about equal width, and the head not or only
slightly constricted behind.

Key to the species of Atheta occurring in Greenland:

1. Head with scattered, large but shallow punctures.
Pronotum about same width as head at level of the
eyes, side margins backwards slightly concave.
Length about 3—4 mm.

A. (Thinobaena) vestita (p. 41)

1*. Head with fine punctures. Pronotum distinctly
wider than head at level of the eyes, side margins
not concave. 2
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2. Midline hairs of pronotum directed backwards; in
lateral view with inwards-bent lateral parts of pro-
notum barely visible from the side and side margins
slightly and evenly curved. Length about 2-2.5 mm.

A. (Mocyta) groenlandica (p. 39)

2*. Midline hairs of pronotum directed forwards; in
lateral view with inwards-bent lateral parts of pro-
notum visible and front part of side margins curved
down towards front-angles. 3

3. Pronotum with a shallow, wide depression in middle
of posterior half. Inner margins of elytra longer than
pronotum. Q: Hind margin of 6th abdominal ster-
nite distinctly concave in the middle and with a
fringe of long hairs. Length about 3.5-4 mm.

A. (Boreophilia) hyperborea (p. 41)

3*. Pronotum without, or with only a slight, narrow
depression along midline. Inner margins of elytra
shorter than pronotum. Q: Hind margin of 6th ab-
dominal sternite evenly curved and with a fringe of
short hairs. Length about 3-3.5 mm.

A. (Boreophilia) islandica (p. 40)

No Atheta larvae have hitherto been collected in Green-
land. Larvae of Atheta spp. sensu latu are described and
pictured by Paulian (1941) and Topp (1975a).

Atheta (Mocyta) groenlandica Mahler,
1988

(Henriksen 1939: Acrotona fungi Grav.)

Taxonomy and synonymy

In a revision of the entire material of Atheta from
Greenland, Mabhler (1988) found that what had for-
merly been identified as A. fungi (Gravenhorst) de-
viated so considerably from this species that it was
necessary to refer the individuals from Greenland to a
new species, A. groenlandica, although closely related
to A. fungi and similarly a highly variable species.

Identification: see the key (p. 37).

The larva is unknown, but presumably very much like
that of A. fungi (described by Topp 1975a).

Variation and dynamics

According to Mahler (1988), only females have been
found so far, and the fairly large material examined (149
specimens) makes it probable that A. groenlandica is
parthenogenetic, at least in its known geographic range.
A. fungi is known to be parthenogenetic in southern
Scandinavia, and in Iceland males are frequent, so that
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Fig. 23. Atheta groenlandica Mahler. Scale: 2 mm.

a hypothetical occurrence of A. fungi in Greenland
would most likely be in the bisexual form. This also
indicates that A. groenlandica is a species distinct from
A. fungi.

The hind wings are always fully developed and no
doubt functional.

General distribution

A. groenlandica is so far only known from Greenland.

Distribution in Greenland (map p. 33).

A. groenlandica has a subarctic distribution and appears
to be common in the eastern part of the Julianeh&b Bugt
area.

Habitat

According to Henriksen & Lundbeck (1917) A. groen-
landica (“A. fungi”) is found under stones and leaf litter
in glades and outskirts of willow coppices. This is con-
firmed by P. Nielsen’s pitfall collections (see Tables 9,
11), but the species was taken most abundantly in grass-
land communities, and moreover on a lake shore and in
a Sphagnum marsh. In the last-mentioned biotope it
was caught together with A. islandica, the only occasion
when these two species have been taken together. A.
groenlandica thus appears to be fairly hygrophilous.
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Fig. 24. Atheta islandica (Kraatz). Scale: 2 mm.

Life cycle

Adults have been collected throughout the summer,
from 20 May to 5 September, newly hatched specimens
in May and June. Most probably the adults hibernate,
which, according to Topp (1975b), is the case in A.

fungi.

Atheta (Boreophilia) islandica (Kraatz,
1856)

Taxonomy and synonymy: see Poppius (1910), Brundin
(1943, 1953).

This species was formerly considered boreo-alpine
(e.g., by Henriksen & Lundbeck 1917, Holdhaus &
Lindroth 1939). Brundin (1943) showed that A. islan-
dica (Kraatz) comprises two closely related species: the
arctic-subarctic A. islandica (Kraatz) Brundin which in
southern Europe is replaced by A. hercynica (Renko-
nen) Brundin. The two species can only be separated by
means of male genital characters. This presents a prob-
lem in identifying the species in areas such as Greenland
where only females have been found, and where the
species consequently reproduces parthenogenetically.
Here one must rely on probability, and it is unlikely that
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A. hercynica would occur in Greenland (see Brundin
1943: 18).

Identification: see the key (p. 37)
The larva is undescribed.

Variation and dynamics

Normal sex-distribution in Scandinavia and Iceland, but
exclusively females found in Greenland.

The hind wings are full and functional (Lindroth et al.
1973).

General distribution

Palaearctic, subarctic to arctic; in Scandinavia mainly
alpine: Northern Fennoscandia (southwards to Dovre in
Norway), northern Russia, the Faeroes, Iceland. The
distribution is insufficiently known; Brundin (1943) as-
sumed that the species occurs in the British Isles.

Distribution in Greenland (map p. 38)

The species is probably widely distributed in southern
Greenland, because in addition to a number of finds in
the Qaqortoq/Julianehdb and Narsaq Districts there are
single finds from Aasiaat/Egedesminde and from Tim-
miarmiut Fjord on the southern east coast.

Habitat

Lundbeck found A. islandica under stones at some dis-
tance from the beach, e.g., under the Norse ruin stones
at Igaliku (Henriksen & Lundbeck 1917). At Anorliuit-
soq, Pamialluk island, in the Kap Farvel area, the spe-
cies was caught in pitfalls in an old settlement and at a
water course (Table 10), and P. Nielsen caught it in a
Sphagnum bog and a Sphagnum marsh at Narsarsuaq
(Table 9). Thus a certain preference for humid biotopes
appears to be the case in Greenland. The species has
also been collected in a nest of Larus marinus (together
with Micralymma brevilingue; Eqaluit, Haarlgv leg.
1985).

In Iceland A. islandica is regarded a typical meadow-
species (Lindroth 1931), found in both humid and quite
dry grass-areas, up to 600 m alt. In the Faeroes it occurs
in a variety of localities, ranging from fell-fields to in-
fields (Bengtson 1981).

In Scandinavia the species is found on shores and
beaches, in heathland, moist meadows, grassland, un-
der plant debris in Salix shrubs, and also in more dry
places under mosses, up to 1000 m alt. at Abisko and
1320 alt. in Hardangervidda (Lindberg 1927, 1936;
Brundin 1934; Strand 1946; Fjellberg 1972).

Life cycle

Adults have been collected from 2 April to 31 August (a
large sample of 23 specimens was taken 2-10 April 1901
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Fig. 25. Atheta hyperborea Brundin. Scale: 2 mm.

at Qaqortoq/Julianehab, G. Meldorf leg.). This indi-
cates adult hibernation. Larvae have not been found in
Greenland.

Atheta (Boreophilia) hyperborea
Brundin, 1940

Taxonomy and synonymy: see Brundin (1940, 1953).

Identification: see the key (p. 37).
The larva is undescribed.

Variation and dynamics

Only females have been collected in Greenland. The
hind wings are fully developed.

General distribution

Palaearctic, boreal to low arctic. Hitherto only known
from northern Norway and Finland and middle Sweden
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(apart from Greenland), but probably the distribution is
insufficiently known.

Distribution in Greenland (map p. 38)

A. hyperborea is undoubtedly a rare species in Green-
land. Only three specimens have been collected, from
two different areas separated by about 800 km: Igaliku
and Qassiarsuk in subarctic Southwest Greenland; and
Equalummiut nunaat at the head of Nordre Strgmfjord,
in a fairly dry, continental low arctic area.

Habitat

The only information available is that the specimen
from Qassiarsuk was caught in a pitfall in a typical
snow-bed vegetation dominated by Salix herbacea (P.
Nielsen, pers. commun.).

Life cycle

The Greenlandic specimens were collected on 9 June,
21 July (South Greenland), and 1 July (Eqalummiut
nunaat).

Atheta (Thinobaena) vestita
(Gravenhorst, 1806)

Taxonomy and synonymy: see Lindroth (1931).

Identification: see the key (p. 37)
The larva is undescribed.

Variation and dynamics

The hind wings are fully developed and probably func-
tional (Lindroth et al. 1973).

General distribution

Palaearctic, temperate-subarctic: the North and central
European Atlantic area to northernmost Norway, in-
cluding the British Isles, the Faeroes and Iceland; in the
Baltic area northwards to Gotland.

Distribution in Greenland (map p. 33)

Only found in three localities in the southernmost, sub-
arctic part: Igaliku and Qanisartuut (one specimen in
each place) and Tupaasat in Kangikitsoq fjord, Kap
Farvel area (five specimens).

Habitat

In Tupaasat I found A. vestita under stones on a sandy
beach close to the high-water mark.
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Fig. 26. Atheta vestita (Gravenhorst). Scale: 2 mm.

In Europe the species is found almost exclusively on
sandy or gravelly seashores, chiefly under washed-up
seaweeds (Lindroth 1931, West 1942, Strand 1946, Lars-
son & Gigja 1959). However, in Iceland Bengtson
(1981) reported it from grassland and wasteland vegeta-
tion close to the shore.

Life cycle

The Greenlandic finds date from 9 June, 18 June and 27
July. According to Larsson & Gigja (1959), in Iceland
the species probably hibernates chiefly in the larval
stage.

Buprestidae
Melanophila acuminata (Degeer, 1774)
(Fig. 51.,b)

Qagqortog/Julianehab, 1898. Probably introduced with
timber.
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Distribution: Circumpolar, boreal.

Habitat and biology: The larva lives in and feeds on
conifer wood, mostly pine.

Byrrhidae
Simplocaria metallica (Sturm, 1807)

Taxonomy and synonymy

There has been some uncertainty regarding the identity
of the common species of Simplocaria found in Green-
land. Henriksen & Lundbeck (1917) identified it as S.
metallica Sturm, whereas Lindroth (1957) referred it to
the North American S. tesellata Le Conte, based on
differences from S. metallica in pilosity of the elytra and
in the shape of the median lobe of the penis. However,
Székessy (1936) declared the genitalia of Greenlandic
and European males to be identical. Arnett (1983) con-
sidered fesellata a synonym of metallica, and this view is
supported in a recent study by P.J.Johnson, University
of Idaho (1985, in litt.).

Identification

Dorsal surface black, shining, with light hairs. Tibiac
flattened on outer side (to receive feet during with-
drawal). Length 2.5-3 mm. (Distinction from S. elon-
gata, sce p. 44). The larva is undescribed.

Variation and dynamics

For differences between Greenlandic and European
specimens, see Lindroth (1957: 262). The hind wings
are always fully developed.

General distribution

Holarctic, boreal to low arctic, in Europe boreo-alpine:
Scandinavian mountains, southern Finland, and very
scattered occurrences in the Riesengebirge, the Car-
pathians, and the Alps (Holdhaus & Lindroth 1939). In
America found in parts of southern Canada and north-
ern U.S.A. including Alaska. In northeastern U.S.A.
the species is alpine and found in the White Mountains
of New Hampshire and Maine (P.J.Johnson, in litt.).

Distributions maps: Holdhaus & Lindroth (1939: fig.
5, Scandinavia, and plate 13, Europe), Lindroth (1949:
739, Scandinavia; 1953, 1958: Scandinavia).

Distribution in Greenland (map p. 45)

S. metallica has been found in scattered localities along
the southern stretch of the west coast, northwards to
Disko. It is quite common in the subarctic, northeastern
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Fig. 27. Simplocaria metallica (Sturm). Scale: 2 mm.

part of the Qaqortoq/ Julianehab Bugt area and in the
Godhabsfjord area. The species has been found as sub-
fossils in Norse farms at Ameralla fjord east of Nuuk/
Godthab (Buckland et al. 1983).

Habitat and notes on biology

In Greenland S. metallica is most often found under
stones and in moss, but otherwise it is not easy to
characterize the habitat, which is as diverse as that of
Byrrhus fasciatus (p. 47). S. metallica appears, however,
to be more dependent upon the presence of water, at
least it has been found most abundantly on fjord
beaches, river banks, and along brooks (see Table 9),
but also in different xeric inland plant communities. In
Egalummiut nunaat at the head of Nordre Strgmfjord
(Kuup akua), the species was frequently caught by pit-
fall-trapping in a south-facing Salix glauca coppice and
in Betula nana-Vaccinium uliginosum heath with a dom-
inant underlayer of Polytrichum commune; also in
mixed vegetation of Salix glauca, Betula nana and herbs
with moss cover of Aulacomnium, Polytrichum and Pel-
tigera (J. Stroud 1985, in litt.).

On Disko the species has been found exclusively in
two highly different localities: at the hot spring in Uu-
nartorsuag/Engelskmandens Havn near Qeqertarsuag/
Godhavn (Fig. 50), and at a melt-water brook on a
barren moraine in the interior of the island (Daugaard
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Jensen Dal). Presumably the presence of the right spe-
cies of mosses, on which it like other byrrhids is as-
sumed to feed, is the most important prerequisite for
the existence of the species. However, six specimens
were taken on Cerastium alpinum (at Kapisillit; C. Vibe
leg. 3. July 1950).

In Europe S. metallica is found in the lower part of
the alpine region, among mosses in sandy places, most
often in the vicinity of water courses and lakes. It also
occurs in the subalpine region and, rarely, in coniferous
forests (Jansson 1926, Brundin 1934, Holdhaus & Lin-
droth 1939, Strand 1946, Brinck 1966).

In northeastern U.S.A. the species was found on
mosses (?Bryum sp.) about 2000 m alt. The mosses
were always growing on sandy gravel soil in niches in
boulder fields and northerly aspects of other protected
sites. The larva is a burrower in moss mats (P.J.Johnson
1985, in litt.).

Life cycle

Adults have been collected from 7 June to 28 August,
newly hatched imagines in the middle of June and on 31
July. Four fully grown larvae date from 30 June, 8 July,
17 July, and 4 August. These data suggest that both
larvae and adults hibernate, and possibly also that the
reproductive cycle is not determined.

In northeastern U.S.A. the first and second stage
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Fig. 28. Simplocaria elongata Sahlberg. Scale: 2 mm.

larvae are active and growing during winter, with third
stage larvae present from May through July. Pupation
lasts approximately ten days, and adult activity until the
first hard frosts in autumn (P.J. Johnson, in litt.)

Simplocaria elongata Sahlberg, 1903

Taxonomy and synonymy

According to P.J. Johnson, University of Idaho (1986,
in litt.), Simplocaria remota Brown is a synonym of S.
elongata, and another synonym is S. frigida Krogerus.

Identification

Very much like S. metallica, but larger (length about 3.5
mm) and more elongate. Pronotum 4/7 as long as wide
(in S. metallica pronotum is twice as wide as long). The
elytral striae are more strongly impressed than in .
metallica (Brown 1932).

Dynamics: The hind wings are fully developed.

General distribution

Circumpolar, subarctic to arctic. Europe: Kanin penin-
sula; Siberia: Yenissei Valley; North America: widely
distributed in northern Canada (Yukon, Mackenzie,
Keewatin, Manitoba; P.J. Johnson, in litt.).
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Distribution in Greenland (map p. 45).

Only one specimen has hitherto been collected, from
Kilaarsarfik (Sandnzs) at Ameralla fjord east of Nuuk/
Godthab (by P.C. Buckland, 1984; in litt.)

Habitat and notes on biology

Poppius (1910) mentioned the species under moss in
humid places. P.C. Johnson (in litt.) suggested that
Bryum spp. may be likely hosts.

Life cycle

The Greenlandic specimen was caught in July. In Cana-
da adults have been collected from 30 May to 19 Au-
gust.

Tylicus subcanus Le Conte, 1878

Taxonomy and synonymy: see Le Conte (1878: 609).
The Greenlandic material has been identified by
P.J.Johnson, University of Idaho, U.S.A.

Identification

Looks like a small Byrrhus (p. 46). Dorsal surface very
dark and rather dull with faint, black longitudinal mark-
ings and light hairs; elytra smooth. Only front tibiac
somewhat flattened on outer side. Length about 4 mm.

Dynamics

At least in Greenland the hind wings are so short that
flight is impossible.

General distribution

Nearctic, boreal to subarctic. Outside Greenland T.
subcanus is only known from northwestern U.S.A. and
southwestern Canada (Rocky Mountains, Great Lakes
region northwards to White Mountains and Quebec;
P.J.Johnson, in litt.).

Distribution in Greenland (map p. 45)

T. subcanus is a recent addition to the known beetle
fauna of Greenland. In 1984 P. Nielsen caught the spe-
cies in pitfall traps in two localities in the subarctic
Southwest Greenland: Narsarsuaq and Qinngua valley
(seven and four specimens, respectively). The sites are
separated by about 100 km.

Habitat and notes on biology

In Narsarsuaq 7. subcanus was caught in a dry heath
rich in lichens and mosses, in Qinngua on the shore of
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Fig. 29. Tylicus subcanus Le Conte. Scale: 2 mm.

the great lake Tasersuaq (P. Nielsen, pers. commun.;
see Table 9).

P.J.Johnson (1985, in litt.) studied the species near
Spokane, Washington. Here both adults and larvae feed
on a moss species (unidentified) in association with
Polytrichum sp. in seasonally xeric places. The micro-
site is on fine sandy-loam on or adjacent to exposed
rock. Occasional specimens have been collected by
other workers at high elevation in Montana in similar
situations. The larva is surface-active and does not bur-
row except to pupate.

Life cycle

The Greenlandic finds date from 23 June to 31 July. A
larva undoubtedly belonging to this species (Fig. 29),
was taken together with the adults at Narsarsuaq on 16
July.

In North America (Washington, vicinity of Spokane)
the first instar larvae are active from late autumn
through mid-winter. Snow cover and cold inhibit activ-
ity, but do not provoke a distinct dormancy-period.
Second and third instars are found in spring and early
summer, with adults becoming evident by late June
(P.J.Johnson 1985, in litt.). The species is thus here
univoltine with larval overwintering; but the cycle may
be different in Greenland, where larval activity and
growth during winter probably is excluded.

Byrrhus fasciatus Forster, 1771

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931), Arnett (1983).
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Identification

Dorsal surface dull and very hairy, dark brown with a
variable pattern of longitudinal, black stripes and spots
and light transverse bands. Tibiae highly flattened and
with grooves to receive the feet during withdrawal (like
other members of the family, legs and antennae can be
withdrawn into grooves on the underside of the body,
the insects feigning death in this manner). Length about
6-8 mm.

Variation and dynamics

A highly variable species, both as regards colour and
general shape and size (Lindroth 1931, V. Hansen
1973). In Greenland the variation is less pronounced,
the general colour being dark brown with morc or less
distinct black, brown and grey markings causcd by dif-
ferently coloured hairs. The variation in size is of the
same magnitude as in Denmark (V. Hansen 1973).

The hind wings are fully developed, and the species
regularly flies in sunny weather (Lindroth 1931, Lind-
roth et al. 1973).

General distribution

Perfectly circumpolar, temperate to high arctic. The
whole of Europe to northernmost Scandinavia, includ-
ing the Faeroes and Iceland.

Distribution in Greenland (map p. 45)

B. fasciatus has been collected from Upernavik in the
northwest to Mesters Vig in the northeast, but is appar-
ently especially common along the southern part of the
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Fig. 30. Byrrhus fasciatus Forster. Scale: 5 mm.

west coast. Along the east coast there are large gaps,
presumably due to lack of collecting effort. The species
has been found as subfossils in excavated Norse farms in
the Nuuk/Godthab area (Buckland et al. 1983, Buck-
land 1986, in litt.).

Habitat and notes on biology

The species is commonly found under stones, under
vegetation and in moss, but otherwise in highly differ-
ent, both humid and dry situations: along water courses,
in snow-beds, coppices, herbslopes, grassland areas, hu-
mid and dry heaths (Tables 9-10). In Eqalummiut nu-
naat, head of Nordre Strgmfjord (Kuup akua), B. fasia-
tus was caught by pitfall trapping both in a number of
xeric plant communities and also in some humid, in-
cluding a Calamagrostis lapponica marsh with Aulacom-
nium ground layer (J. Stroud 1985, in litt.).
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At Qeqertarsuag/Godhavn the species occurs to at
least 400 m alt.

Both adults and larvae feed on mosses and are often
found together. Lindroth (1931) observed the species
eating Philonotis tomentella.

In Iceland and the rest of Europe, B. fasciatus is
associated with meagre, dry and sandy ground, in most
cases covered with different kinds of heath vegetation
rich in mosses. In Iceland it ascends to 1300 m alt., and
in the Tornetrésk area (northern Sweden) to 1150 m alt.
(Lindroth 1931, Lindberg 1933, Brundin 1934, Brinck &
Wingstrand 1951, Larsson & Gigja 1959).

Life cycle

Imagines have been collected from 3 May to 29 August,
larvae in all three instars from late May to late August,
third instar also in the beginning of September and even
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on 1 October, and pupae during the interval 26 June-7
August. On 1 August 1973 at Kapisillit, Godthabsfjord,
I took a sample containing two imagines and six larvae
in the instars I:3, 11:2, III:1.

These data seem to show that both adults and larvae
(in all stages) hibernate, and that pupation takes place
during the middle of the summer. The life cycle thus
appears to be fairly indefinite, and more than one hi-
bernation in each generation cannot be excluded.

In spite of very similar phenological data from Ice-
land, Larsson & Gigja (1959: 158) concluded: “There is
no doubt that the generation is normally annual, and
that hibernation takes place in the imago stage, prob-
ably in the pupal cell”.

Dermestidae

Dermestes lardarius Linnaeus, 1758

(Fig. 51,c)

Narsalik 1885, Qaqortog/Julianehdb 1900, Ivittuut
1931, 1938, Qeqertarsuag/Godhavn 1936, Ammassalik
1936. Undoubtedly introduced.

Distribution: Cosmopolitan.

Habitat and biology: Synanthropic pest in stores of ani-
mal matter. Henriksen & Lundbeck (1917) pointed to

the strange fact that Dermestidae have never been rec-
orded from skin-stores in Greenland.

Attagenus pellio (Linnaeus, 1758)
(Fig. 52,a)

One specimen without locality. Undoubtedly intro-
duced.

Distribution: Cosmopolitan.
Habitat and biology: The larva feeds on dry animal

matter (synanthropic pest); the adult is found outdoors
in flowers of, e.g., Crataegus.

Reesa vespulae (Milliron, 1939)
(Fig. 52,b)

Upernaviarsuk 1985. Undoubtedly introduced. Parthe-
nogenetic.

Distribution: North America, introduced to Scandina-
via.
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Habitat and biology: Synanthropic pest in dry plant and
animal matter.

Anthrenus museorum (Linnaeus, 1761)
(Fig. 52,¢)

Ilua (Aappilattoq?) 1890. Undoubtedly introduced.
Distribution: Palaearctic Region.

Habitat and biology: The larva is a synanthropic pest in

dry animal matter; the adult is found outdoors in flow-
ers of, e.g., Crataegus, Filipendula, Umbelliferae.

Lyctidae
Lyctus brunneus (Stephens, 1830)
(Fig. 52,1)

Ella @, Kong Oscar Fjord, 1934. Introduced with expe-
dition goods.

Distribution: Cosmopolitan, originating from Central
America.

Habitat and biology: The larva lives in exotic timber.

Anobiidae
Ernobius mollis (Linnaeus, 1758)
(Fig. 52,d)

Qaqortog/Julianehab 1899, Aasiaat/Egedesminde ?,
Ammassalik 1933. Introduced.

Distribution: Palaearctic Region, also introduced to
North America.

Habitat and biology: Living in and feeding on the bark

of conifers. Synanthropic in the northern area of distri-
bution.

Anobium punctatum (Degeer, 1774)
(Fig. 52,¢)
Nuuk/Godhdb 1942. Introduced.

Distribution: Palaearctic Region, introduced to North
and South America.
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Habitat and biology: Living in and feeding on dry wood
of both deciduous trees and conifers, a pest indoors in
furniture and other wooden objects. In temperate Eu-
rope also found outdoors.

Ptinidae
Ptinus fur (Linnaeus, 1758)
(Fig. 52,g-h)

Ilua (Aappilattoq?) 1890, Ammassalik 1936. Undoubt-
edly introduced.

Distribution: Almost cosmopolitan.

Habitat and biology: Partly synanthropic. Feeding on a
variety of dry plant and animal matter.

Ptinus tectus Boieldieu, 1856

(Fig. 52,k)

Paamiut/Frederikshab 1940, Nuuk/Godthab 1942, 1949,
Saqqaq 1947, Qaqortog/Julianehab 1948, Ivittuut 1950.
Undoubtedly introduced.

Distribution: Origin in Australia, now cosmopolitan.
Habitat and biology: Synanthropic, living in and feeding

on a variety of dry plant and animal substances. In
Greenland found in skin clothing, shops and stables.

Ptinus raptor Sturm, 1837

(Fig. 52,i-j)

Nuuk/Godthab 1944. Undoubtedly introduced.
Distribution: North and Central Europe.

Habitat and biology: Synanthropic, in plant debris. In
temperate Europe partly outdoors.
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Trogositidae

Tenebroides mauritanicus (Linnaeus,
1758)

(Fig. 51,d)
Nuuk/Godthab 1944. Introduced.
Distribution: Cosmopolitan.

Habitat and biology: Synanthropic in stored products,
carnivorous on other grain and flour pests.

Malachiidae

Malachius aeneus (Linnaeus, 1758)
(Fig. 51,a)

Nuuk/Godthab 1944. Accidental introduction.
Distribution: Circumpolar, boreal.

Habitat and biology: Carnivorous, in flowers.

Cucujidae

Oryzaephilus surinamensis (Linnaeus,
1758)

(Fig. 53,b)

Nuuk/Godthab 1944, Nanortalik 1981. Undoubtedly in-
troduced.

Distribution: Cosmopolitan.
Habitat and biology: Synanthropic. The larva lives in

and from stored vegetable products. Adults also feed on
animal substances.

Cryptophagidae

Cryptophagus acutangulus Gyllenhal,
1827

(Fig. 53,¢)

According to Henriksen & Lundbeck (1917) and Mun-
ster (1924), found in Hekla Havn (70°27'N) and Foulke
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Fjord (78°18'N) on the west coast. Presumably intro-
duced with expedition goods.

Distribution: Circumpolar.

Habitat and biology: Of sporadic occurrence outdoors
in northern Scandinavia, exclusively synanthropic in
Iceland (Larsson & Gigja 1959). Both larva and imago
are found on mouldy objects and feed on fungal hyphae
and spores.

Cryptophagus lapponicus Gyllenhal,
1827

(Henriksen 1939: Cryptophagus validus Kraatz)
(Fig. 53,d)

Ilua (Aappilattoq?) ?1890, Qaqortog/Julianehab 1901,
1902. Introduced.

Distribution: Northern Palaearctic Region.

Habitat and biology: In Greenland found in dried fruits,
otherwise reported from nests of birds and mammals.
Presumably feeding on moulds.

Caenoscelis ferruginea (Sahlberg, 1820)

Taxonomy and synonymy: see Arnett 1983.

Lindroth (1957: 263) identified Greenlandic speci-
mens as C.? cryptophaga Reitter, which he assumed
synonymous with C. macilenta Casey. S. Lundberg,
Umea, Sweden, has recently revised the Greenlandic
material.

Identification

Elongate oval, yellow-red, hairy, fairly shining. Anten-
nae very strong, clubbed. A fine groove along the side
margins of pronotum separates a narrow rim. Length
about 2 mm.

Dynamics: The species is fully winged.

General distribution

Circumpolar, temperate to low arctic. Central and
northern Europe to northernmost Scandinavia, but ab-
sent from the Faeroes and Iceland. In North America
found in Alaska and the eastern U.S.A.

Distribution in Greenland (map p. 54).

C. ferruginea has only been found in one locality: Kapi-
sillit in Godhabsfjord (18 July 1950, C. Vibe leg.; seven
specimens).
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Fig. 31. Caenoscelis ferruginea (Sahlberg). Scale: 1 mm.

Habitat and notes on biology

The Greenlandic specimens were collected by sweeping
a dry, grassy, south-facing slope (Vibe 1981).

In Scandinavia the species is mostly connected with
trees, found, e.g., under bark and in decaying stumps
(Strand 1946, V. Hansen 1951), but has also been col-
lected in hay in a barn and by sweeping a meadow
(Jansson & Palm 1936). It presumably feeds on moulds.

Atomaria sp.

According to Buckland (1986, in litt.), one subfossil
specimen belonging to this genus was collected in a
Norse farm at Kilaarsarfik (Sandnzs) at Ameralla fjord
east of Nuuk/Godthab. The species was undoubtedly
introduced by the Norsemen and later became extinct.
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Fig. 32. Nephus redtenbacheri (Mul-
sant). Scale: 2 mm.

Coccinellidae

Nephus redtenbacheri (Mulsant, 1846)
var. limonii (Donisthorpe, 1903)

(Henriksen 1939: Scymmus (Nephus) limonii Donis.)

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917).

Lindroth (1929) revised the Greenlandic material of
Nephus (Scymmus) and stated that it belonged to S.
limonii Donisthorpe. Later on (1931) he concluded that
S. limonii is merely a melanic variety of S. redtenbacheri
Mulsant. This view was followed by Larsson & Gigja
(1959), whereas Lindroth et al. (1973) once again used
S. limonii for Icelandic specimens, regarding it “un-
decided whether limonii is a distinct species or a form
(probably sbsp.) of redtenbacheri Muls.”. Lindroth’s
argumentation from 1931, however, still appears con-
vincing and valid, so that limonii is here given the rank
of a variety.

Identification

A small, hairy ladybird. Antennae very short (length
less than half width of head). A characteristic black and
orange-brownish pattern of elytra. Length about 2 mm.

Variation and dynamics

The melanic N. r. limonii, with dark legs, antennae and
palps, has only been found in England, Iceland and
Greenland.

The hind wings are always fully developed and func-
tional.
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General distribution

Palaearctic, temperate to subarctic.

N. redtenbacheri has a wide distribution in northern
and Central Europe and mountaneous areas of southern
Europe and northern Africa. Northwards it reaches
70°N in Norway. The species is absent from the Faeroes.

Distribution in Greenland (map p. 54)

N. redtenbacheri seems to have a very limited Greenlan-
dic distribution, confined to the subarctic, eastern part
of Qaqortoq/Julianehab and Narsaq Districts. Most
finds are from the inner parts of Tunulliarfik and Igaliku
Fjords, and in addition the species has been found in the
Qinngua valley at Tasermiut fjord and at Anorliuitsoq,
Pamialluk island, in the Kap Farvel area.

N. redtenbacheri might have been introduced by the
Norsemen (see p. 89).

Habitat and notes on biology

N. redtenbacheri was considered very rare by Henriksen
& Lundbeck (1917). Pitfall collecting has recently
shown (P. Nielsen; see Table 9) that the species occurs
fairly abundantly in a number of different plant commu-
nities, including birch coppices, hygrophilous vegeta-
tion along water courses, grasslands, and dry heaths. A
remarkably high number was encountered at 350 m alt.
on a south-facing, mainly grass-covered slope at Qas-
siarsuk, where ten pitfalls during 25 days collected 49
specimens (Tables 9, 11). In the Kap Farvel area, larvae
were taken in a dry Empetrum heath and in the grass-
dominated vegetation of an old settlement (Table 10).

In Iceland the species lives on rather dry ground,
most often grassfields, but it has also been collected in
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Dryas heaths and on sandy river banks. It is often found
under stones, and is regularly associated with Coccoidea
(Pseudococcus thulensis Green, Rhizococcus granulatus
Green), on which it undoubtedly feeds (Lindroth 1931,
Lindroth et al. 1973, Larsson & Gigja 1959). — In
Greenland N. redtenbacheri has often been found to-
gether with Orthecia cataphracta Olafsen, and probably
it feeds mainly on this species.

On the European continent N. redtenbacheri is found
in more humid situations: heaths rich in mosses, bogs,
meadows, along edges of woods and in open, light
woods with a rich ground vegetation (Brundin 1934,
Larsson & Gigja 1959).

Life cycle

Imagines have been collected rather evenly during the
interval 23 June to 5 September, but with four speci-
mens found as early as 19 and 22 May (Narsarsuaq).
The few finds of larvae are from the middle of July
(Table 10). Thus a life cycle similar to that of Coccinella
transversoguttata is suggested: Hibernation as adult and
larval development during summer. This is in accord-
ance with the conclusion arrived at by Larsson & Gigja
(1959) regarding the species in Iceland.

Coccinella transversoguttata Falderman,
1835

Taxonomy and synonymy: see Brown (1962), Belicek
(1976), Arnett (1983); also Henriksen & Lundbeck
(1917).

Identification

The Greenlandic ladybird is unmistakable. Length
about 4-6 mm.

Variation and dynamics

The colour pattern of the species is relatively constant in
Greenland. According to Brown (1962) the Greenlan-
dic form should be given subspecies rank, C. t. ephip-
piata Zetterstedt, 1838, differing from the North Amer-
ican form in generally smaller size, high incidence of
sublateral spot on the elytra (90%), more rounded
median and apical spots, and slight differences in the
shape of the median lobe of the male genitalia.
However, only 52 of 163 Greenlandic specimens in-
vestigated had a sublateral spot (between the scutellar
transverse band and the median, discal, spot). The size
of this spot is highly variable, from minute to about half
the size of the median spot, sometimes coherent with
the scutellar transverse band. Rarely the median and
subapical spots are confluent (Fig. 33), or the scutellar
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band is incomplete. Sometimes the general reddish or-
ange colour is very dark, brownish. No geographical
pattern in the variation described is evident from the
present material.

The hind wings are always fully developed, and the
species is quite often seen flying short distances, espe-
cially when disturbed.

General distribution

Holarctic, temperate to low arctic. Widely ranging in
North America and Siberia, but absent from Europe.
Transcontinental in temperate and subarctic North
America, but not found beyond tree limit (Brown
1962). Henriksen & Lundbeck (1917) erroneously men-
tioned the species from Lapland as var. quinquenotata
Kirby. Distribution map: Belicek (1976: fig. 139, North
America).

Distribution in Greenland (map p. 54)

C. transversoguttata has the widest distribution of the
terrestrial Greenlandic beetles, ranging from Upernavik
in the northwest to Kejser Franz Joscph Fjord in the
northeast. It is most common in inland areas with dry,
warm summers. The species has been found as sub-
fossils in Norse farms in the Nuuk/Godthab area (Buck-
land et al. 1983; Buckland 1986, in litt.).

Habitat and notes on biology

In Greenland C. transversoguttata appears to be rather
eurytopic, found in almost any kind of vegetation, and
up to 600 m alt. It is most abundant in dry heaths with
Betula nana and Salix glauca, where adults and larvae
hunt for psyllids and aphids (Vanhoffen 1897, Koponen
1978; see Tables 9, 10). In Andrée Land, Northeast
Greenland, P. Henrichsen (pers. commun.) found C.
transversoguttata very frequently hiding in the shed
wool of muskoxen (August, 1978).

In North America the species is found in mixed park-
land and coniferous forests, foraging on different Aphi-
doidea on a variety of plant species (Pinus, Populus,
Circium, Trifolium, Epilobium), and on psyllids on A/-
nus (Belicek 1976).

Life cycle

Imagines have been collected throughout the summer
(16 May-9 October), but one find was as early as 6 April
(Qaqortoq/Julianehab, 1901). The larval stages appear
to be confined to a relatively short period (10 July-20
August), but de Lesse (1950) captured a larva as early
as 27 June (Eqe, Disko Bugt). Pupae have been col-
lected on 23 and 29 July. A sample of 67 specimens from
Anorliuitsog, Pamialluk island, Kap Farvel area from
19-20 July 1970 showed the following composition: Lar-
vae I: 7%, larvae II: 13%, larvae III: 24%, larvae IV:
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Fig. 33. Coccinella transversoguttata Falderman. One variety of the adult colour pattern is shown (with sublateral spots and
confluent median and subapical spots). Scale: 5 mm.
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49%, adults: 7% (see Table 10). Copulation has been
observed on 28 June (Hale Carpenter & Holm 1939).

Evidently C. transversoguttata in Greenland hiber-
nates as adult and reproduces in early summer of the
following year. The new generation reaches the adult
stage well before winter, spending the warmest part of
the summer as larvae.

Latridiiddae
Latridius minutus (Linnaeus, 1767)

(Henriksen (1939): Enicmus minutus L.)

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931), Hinton (1945), Arnett (1983:
Microgramme minutus L.).

Identification

The small size (length about 1.5-2.5 mm) and the shape
of pronotum renders this species unmistakable among
Greenlandic beetles. The larva is described by Hinton
(1945).

Variation and dynamics

A highly variable species. The hind wings are fully
developed and functional.

General distribution

Almost cosmopolitan. In Europe to northernmost Nor-
way, the Faeroes, Iceland.

Distribution in Greenland (map p. 54)

Scattered occurrences in the southern part of the coun-
try, northwards to Qeqertarsuag/Godhavn on the west
coast and to Hekla Havn, Danmark @, on the east
coast.

L. minutus appears to have had a long history in
Greenland. Lundbeck (1896) and Henriksen & Lund-
beck (1917) rendered probable that “Silpha pedicularis”
of O. Fabricius (1780) is identical with L. minutus, and
the species has been found in abundance as subfossils in
excavated Norse farms in the Nuuk/Godthab District
(Buckland et al. 1983; Buckland 1986, in litt). Nielsen
(1907) assumed that L. minutus might be original in
Greenland.

Habitat and notes on biology

L. minutus is generally considered highly synanthropic
(Lindroth 1931, Larsson & Gigja 1959). In Greenland
most specimens have been collected inside buildings
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Fig. 34. Latridius minutus (Linnaeus). Scale: 1 mm.

(e.g., in a stable at Ivittuut and among victuals in a shop
in Nuuk/Godthab), but the species has also been caught
far from human habitations (for instance in pitfalls at
Saqqaq about 2 km from Kapisillit, Godthébsfjord, and
at Tasiusaq, Ammassalik, in moss, 200 m alt.). There is,
however, always the possibility that L. minutus has
been transported in expedition goods by the collector
(most likely for the find at Hekla Havn by Deichmann,
1892). Larsson & Gigja (1959) stated that since the
species commonly flies, it may occasionally be taken far
from inhabited places, and that the immense distribu-
tion of the species depends to a great extent on its
inclination to fly in combination with dispersal by wind.
However, in Iceland overwintering can only take place
under synanthropic conditions.

In Scandinavia the species has frequently been col-
lected in the wild. Brundin (1934) found it to be quite
numerous in subarctic Lapland (Tornetrisk), especially
on Polyporus spp. and among plant debris in birch
forests. Fjellberg (1972) collected the species in Har-
dangervidda in an alder wood (170 m alt.), on a slope
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with dense vegetation (490 m alt.), and in a dry, alpine
meadow (1275 m alt.). The majority of the individuals
collected in the Faeroes by Bengtson (1981) were from a
meadow rich in Rumex.

L. minutus is associated with rotting and mouldy
vegetable matter and feeds exclusively on moulds, hy-
phae as well as spores (Hinton 1945, Larsson & Gigja
1959).

Life cycle

In Greenland the species has been collected in buildings
from 4 March to 25 August. Here it presumably repro-
duces almost continuously like other synanthropes. The
remarkable find at Ammassalik was as early as 24 May,
the other outdoor collections date from July. Larvae
and pupae are not known from Greenland.

Dienerella filum (Aubé, 1850)
(Fig. 53,f)

Thule (Dundas) 1940, Upernaviarsuk 1985. Undoubt-
edly introduced.

Distribution: Cosmopolitan.

Habitat and biology: Synanthropic. In mouldy plant and
animal material, feeding on moulds.

Thes bergrothi (Reitter, 1880)

(Henriksen 1939: Lathridius (Thea) bergrothi Reitt.)
(Fig. 53,e)

Qagqortog/Julianehab 1898; Washington Land, Varde-
field, 1941.
Undoubtedly introduced.
Distribution: North and Central Europe.
Habitat and biology: Synanthropic, in mouldy places; in

temperate areas also outdoors in plant debris. Feeding
on moulds.

Corticaria serrata (Paykull, 1798)
(Fig. 53,2)
Kuummiut, Ammassalik District, 1933; Nuuk/Godthab

1959 (incomplete specimen, found in the tidal zone).
Probably introduced.
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Distribution: Cosmopolitan.

Habitat and biology: In mouldy plant debris both in-
doors (stables etc.) and outdoors, feeding on moulds.

Corticaria rubripes Mannerheim, 1844

(Henriksen 1939: Corticaria linearis Payk.)

Taxonomy and synonymy: see Silfverberg (1979), Ar-
nett (1983).

Identification

Of similar size as Latridius minutus (length about 2-2.5
mm), but readily distinguished by the rounded prono-
tum and the more elongate shape. From C. serrata it is
separated by the small, blunt spines along the side mar-
gins of pronotum (the spines are very prominent and
pointed in C. serrata). The larva is undescribed, but
larva and pupa of C. fulva (Comolli) are described and
figured by Hinton (1945).

Dynamics: The hind wings are always fully developed.

General distribution

Palaearctic, temperate to low arctic: Northern and Cen-
tral Europe (absent from the Faeroes and Iceland),
southwards mainly in mountain coniferous forests; Sib-
eria, castwards to Lena Valley and Transbaikal.

Distribution in Greenland (map p. 54)

The Oxford University Greenland Expedition 1936 col-
lected one specimen at Camp Lloyd (Strgmfjordshavn)
at the head of Kangerlussuaq/Sgndre Strgmfjord (Car-
penter 1938). In 1984 I caught 9 specimens in pitfall
traps about 5o km south of this locality, in Arnangarnup
Qoorua. The species has furthermore been found as
subfossils in an excavated Norse farm at Nipaatsoq,
Ameralla fjord east of Nuuk/Godthab (Buckland ct al.
1983).

Habitat and notes on biology

At Camp Lloyd C. rubripes was found in moss in grass-
land on a silt moraine (Carpenter 1938). In Arnangar-
nup Qoorua the pitfalls were placed along a stream
bordered by relatively luxuriant, varied vegetation, in-
cluding Salix glauca coppice.

In Scandinavia the species has been collected by sift-
ing foerna in forests, in spruce debris on the ground,
under bark of both conifers and deciduous trees, and on
Polyporus sp. It also occurs synanthropically, e.g., in
old hay in barns and in cow and horse manure (Lind-
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Fig. 35. Corticaria rubripes Mannerheim. Scale: 1 mm.

berg 1927, Brundin 1934, Jansson & Palm 1936, Strand
1946, V. Hansen 1951).
The species feeds on moulds.

Life cycle

The two Greenlandic finds date from 13 July (Arnan-
garnup Qoorua) and 9 August (Camp Lloyd). Most
Latridiidae pass the winter as adults.
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Tenebrionidae

Tribolium destructor Uyttenboogart,
1934

(Fig. 52,f)

Nuuk/Godthéb 1963. Introduced.

Distribution: Probably cosmopolitan.

Habitat and biology: Synanthropic in stores of flour and

other crushed vegetable products; both larvae and
imagines living from the substratum.

Tenebrio obscurus Fabricius, 1792
(Fig. 54,a)

Nuuk/Godthab 1944. Introduced.
Distribution: Cosmopolitan.

Habitat and biology: Synanthropic; both larvae and
adults living in and feeding on stored grain and flour.

Cerambycidae
Tetropium castaneum (Linnaeus, 1758)
(Fig. 54,b)

West Greenland, without locality. Introduced with tim-
ber.

Distribution: Palaearctic Region.

Habitat and biology: Larva in conifers, mostly dying
spruce.

Gracilia minuta (Fabricius, 1781)

(Fig. 51,e)

Qagqortoq/Julianehdb 1951. Introduced with timber.
Distribution: Europe; introduced to U.S.A.

Habitat and biology: Larva in wood of different decid-
uous trees, e.g., Salix, Betula, Quercus.
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Fig. 36. Otiorhynchus arcticus (O. Fabricius). Scale: 5 mm.
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Molorchus minor (Linnaeus, 1758)

(Fig. 54,)

Qeqertarsuaq/Godhavn 1924. Introduced with timber.
Distribution: Palaearctic Region.

Habitat and biology: Larva in conifers, especially dead

spruce. Adults in flowers of, e.g., Crataegus and Um-
belliferae.

Callidium violaceum (Linnaeus, 1758)
(Fig. 54,c)

Ivittuut 1888, Qeqertarsuaq/Godhavn 1924, 1933. In-
troduced with timber.

Distribution: Palaearctic Region; introduced to North
America.

Habitat and biology: In northern Europe synanthropic,
a pest in house-timber with bark.

Phymatodes testaceus (Linnaeus, 1758)

(Henriksen 1939: Callidium variabile L.)
(Fig. 54,d)

Qagqortoqg/Julianehdb 1902. Introduced with timber.
Distribution: Circumpolar, subtropical-temperate.
Habitat and biology: Larva in dead wood, mostly from

deciduous trees. Both outdoors and indoors (pest) in
Europe.

Xylotrechus colonus (Fabricius, 1775)
(Fig. 54,¢)

Nuuk/Godthab 1942. Probably introduced with timber
from U.S.A.

Distribution: North America.

Pogonocherus fasciculatus (Degeer,
1775)

(Fig. 51,f)
Ilua (Aappilattoq?) 1893. Introduced with timber.
Distribution: Palaearctic Region.

Habitat and biology: Larva in dead branches of spruce
and pine.

Curculionidae

Otiorhynchus arcticus (O. Fabricius,
1780)

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931), Székessy (1936), Holdhaus &
Lindroth (1939), O’Brien & Wibmer (1982).

Identification

Shining black, glabrous. Pronotum with fine, dense
punctures. Length about 5.5-8.5 mm. For comments on
the larva, see below under ”Variation and dynamics”.

Variation and dynamics

In Greenland O. arcticus exhibits a considerable var-
iation in size (in length from about 5.5 to 8.5 mm). The
elytral striae vary from being almost invisible to fairly
marked grooves (see Holdhaus & Lindroth 1939).

In contrast to most members of the genus, the species
is always bisexual (Suomalainen 1962). A series of pit-
fall collections from a dry heath at Narsarsuaq, South
Greenland (P. Nielsen leg., 1984), showed the sex-dis-
tribution seen in Table 4. A significant surplus of males
was caught early in the season, but the situation was
reversed after the middle of July.

The hind wings are always rudimentary.

The identification of larvae of Otiorhynchus presents
great difficulties. The larvae of the two Greenlandic
species are undescribed, and Lindroth (1931) was not
able to separate them.

Table 4. Sex-distribution of Otiorhynchus arcticus in pitfall samples from a dry heath at Narsarsuaq, South Greentand (1984, P.

Nielsen leg.)

Date 23 June S July 16 July 24 July 12 August
Percentage of Q 61 40 39 37
Percentage of &' 39 60 61 63

N 109 78 33 43
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Fig. 37. Mandibles of fourth instar larvae of Otiorhynchus (?) arcticus. Upper row: right mandibles seen from above; lower row:
left mandibles scen from below. Upper and lower mandibles of cach pair are from same individual. Scale: 1 mm.

An examination of the material of Otiorhynchus-lar-
vae from Greenland in the ZMUC-collections (68 speci-
mens), revealed a great variation in size and shape of
the mandibles (Fig. 37). The variation is continuous and
approximately normally distributed.

Because O. nodosus (p. 63) is absent from nearly the
whole southeastern coast of Greenland, larvae found on
the northern stretch of this coast must belong to O.
arcticus. Only one larva has been collected here (Ravn
Fjord, Blosseville Kyst, M. Degerbgl leg. 3 July 1932).
This is, as regards the mandibles, in all respects placed
in the middle of the variation (Fig 38). Thus mandibular
characters are of no use in distinguishing between the
two species.

However, one larva was found in which the shape of
the antennal sockets clearly deviates from that in the
remainder of the larvae in being approximately circular,
in contrast to the normal compressed, lentil-shape (Fig
39). It has not yet been possible to find other features
separating this form from the remainder, but for the
present, until further material is obtained, it is assumed
that this individual is the only known larva of O. nodo-
sus. Of the 137 Otiorhynchus-larvae from Iceland in the
ZMUC-collections, none have circular antennal basis.
The same variation in the mandibles as found in Green-
land was established.

General distribution

Palaearctic, boreal to low arctic, boreo-alpine: northern
and northwestern coastal Europe, including the British
Isles, the Faeroes and Iceland, Scandinavia (absent in
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Denmark); in U.S.S.R. only coastal tundras of Kola
and Kanin. In Central Europe the Pyrenees, Auvergne,
the Sudetes and the Carpathians, but not found in the
Alps.

Distribution maps: Holdhaus & Lindroth (1939: 253,
Scandinavia; plate 17, Europe), Steinbock (1943: Eu-
rope), Lindroth (1957: 267, total).

Distribution in Greenland (map p. 64)

In southern Greenland O. arcticus is the most frequent
and widespread of all beetles (see Tables 9-11). On the
west coast it is not found north of Maniitsog/Sukkertop-
pen, i.e., not as far north as O. nodosus (p. 63). Henrik-
sen (1939) mentioned a collection labelled “Agpat
Fjord at Uménaq 70°50’, 28.7.32, R. Bggvad (Z.M.)”.
This is erroneous. Bggvad’s label refers to a locality
called Arnat Fjord in Sehested Fjord (= Umanaq kan-
gertiva) at 63°05’'N on the east coast. This mistake led a
number of authors to comment on a surprisingly north-
erly occurrence of O. arcticus in West Greenland —
which is in fact 600 km north of the real known northern
limit (Brendegaard 1946, Larsson & Gigja 1959, Lin-
droth 1957: fig. 41).

On the east coast, however, where O.nodosus is pre-
sent only on the southernmost stretch, O. arcticus rea-
ches Miki Fjord and Ravn Fjord on the Blosseville
Kyst.

The species has been found as subfossils in excavated
Norse farms in the Nuuk/Godthab area (Buckland et al.
1983; Buckland 1986, in litt.).
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Fig. 38. Variation in shape and length of mandibles in Otiorhynchus larvae (total ZMUC material from Greenland). "Mandible
proportions” means the ratio between the distance from the ventral condyle to the dorsal fossa, and the distance from ventral
condyle to apex, of right mandibles. RF: placing of specimen from Ravn Fjord, East Greenland. RA: placing of specimen with

round antennal sockets. I, II, III, IV: first — fourth instar larvae.

Habitat and notes on biology

O. arcticus is highly eurytopic in Greenland, occurring
in almost any plant community. Probably the most typ-
ical biotope is fairly dry, mixed heaths with Empetrum
hermaphroditum and Vaccinium uliginosum ssp. micro-
phyllum (Lundbeck 1891: 121). The species is fre-
quently found at elevations up to about 600 m. Aston-
ishingly, the find from highest altitude is from Lake
Fjord, East Greenland, i.e., close to the (known) north-
ern limit of the species.

In most situations O. arcticus is found together with
O. nodusus and by far outnumbering this species (see
Tables 9-11), but in some humid biotopes O. arcticus
may be less frequent or absent. On the other hand,
moving towards more dry, exposed localities with
sparse vegetation, O. nodosus disappears before O.
arcticus (Tables 9, 11).
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In most cases the species has been collected under
stones, where it hides during day, and where huge as-
semblages of “shells” (exoskeletons) may accumulate.

In Iceland Lindroth (1931) characterized O. arcticus
as the most frequent and widespread of the Icelandic
Coleoptera, preferring the dry commons and grass-
fields, especially on gravelly and sandy ground, but also
occurring in more humid meadows. On shifting sand it
may be the only beetle species (but often together with
Amara quenseli Schonherr), and it is able to tolerate
being completely buried in sand (Fristrup 1943). More
frequently than any other insect it is found in high-
alpine heaths and fell-fields, up to 900 m alt. (Fristrup
1943, Larsson & Gigja 1959).

On the Faeroes O. arcticus is widespread and found in
most kinds of habitats (West 1937, Bengtson 1981). In
Scandinavia the species appears to be closely.associated
with seashores, where it is found predominantly in the
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Fig. 39. SEM micrographs of heads of two Otiorhynchus larvae, showing (top) one with the normal lentil-shaped antennal sockets,
probably O. arcticus, and (bottom) one with approximately circular antennal sockets, which may be O. nodosus.

epi-littoral zone. In addition, however, it occurs scat-
tered in alpine heaths (700-800 m alt.), more rarely
along water courses in the subalpine zone. Also on the
British Isles the species is found both along the coast
and inland in the mountains. In Central Europe it is
found exclusively above tree-limit. (Lindberg 1933,
Brundin 1934, Holdhaus & Lindroth 1939, Steinbock
1943).

C. arcticus is nocturnal. During night and in dark
weather the imago climbs different herbaceous plants
on which it feeds. Lindroth (1931) observed the species
gnawing the leaves of Polygonum viviparum, Rumex
acetosa, Silene acaulis, Plantago maritima, Galium ve-
rum, Gentiana campestris, Thymus serpyllum, Taraxa-
cum sp. and the stem of Equisetum arvense. Fristrup
(1943) mentioned it feeding on Honckenya peploides on
the beach in northwestern Iceland.

The larva lives in the soil as a root-feeder and is
presumably highly polyphagous (Lindroth 1931). Be-
sides under stones, larvae have been collected in moss
and under dead leaves in a birch coppice.
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Life cycle

In Greenland adults have been collected from 10 May to
3 October, and T. Bggvad even collected one specimen
on 4 January (1932, Graah Havn, Nuugaarfik). Three
pupae were taken on 5 August and newly hatched imag-
ines on 31 July. Larvae have been collected 12 May to
24 September. Nearly all the larvae in the collections of
the ZMUC are fully grown, but on 7 August (1950,
Kapisillit, C. Vibe leg.) a series of all four instars was
collected together (I: 1, II: 1, III: 3, IV: 5). Of ten
females collected each of the dates 23 June, 16 July, and
12 August (1984, Narsarsuaq, P. Nielsen leg.), nine,
eight, and five, respectively, had ripe eggs in the ova-
ries, the remainder undeveloped or developing ovaries.

A tentative conclusion based on these confusing
phenological data is that both adults and larvae in dif-
ferent stages hibernate. The larvae may hibernate more
than once. There is probably no determined reproduc-
tive cycle.

According to Larsson & Gigja (1959: 189) in Iceland
the species passes the winter both as larvae and adults
(”the majority of the imagines very likely die before the
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onset of winter, though a great many hibernate”).
These authors further stated that the possibility that the
larvae take, or may take, more than one year to grow up
is very great.

Otiorhynchus nodosus (Miiller, 1764)
(Henriksen 1939: Otiorrhynchus dubius Strgm)

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Lindroth (1931), Holdhaus & Lindroth (1939),
O’Brien & Wibmer (1982).

Identification

Black, fairly dull and unevenly hairy. Pronotum coar-
sely warty-punturate and elytra with marked, wrinkled
striae. Length about 7-9 mm. — For comments on the
larva, see O. arcticus (p. 59).

Variation and dynamics

In Europe O. nodosus is highly variable, and some of
the varieties were formerly given species rank (Hold-
haus & Lindroth 1939). In Greenland there is some
variation in size, but not as pronounced as in O. arcti-
cus.

O. nodosus is parthenogenetic throughout its north-
ern European area and in Greenland, where only fe-
males have been found. In Finland the species has a
tetraploid chromosome set; in parts of Central Europe
it is triploid, while it has a normal diploid constitution in
its bisexual Central European population (Suomalainen
1962, Suomalainen et al. 1976, Lindroth 1954). The
ploidy level in Greenland has not been studied.

The hind wings are always rudimentary.

General distribution

Palaearctic (Europe), boreal to low arctic, boreo-al-
pine: Iceland, the Faeroes, the British Isles, Scandina-
via (in Denmark very rare, found only before 1840),
northern Russia and part of the Baltic U.S.S.R.; in
Central Europe the Alps, the Carpathians, etc.
Distribution maps: Henriksen (1933: 294, Europe),
Holdhaus & Lindroth (1939: plate 17, Europe).

Distribution in Greenland (map p. 64)

O. nodosus is very common and almost ubiquitous in
the southernmost part of the country, reaching Linde-
now Fjord on the southeast coast. On the west coast
northwards to Sisimiut/Holsteinsborg, but hitherto it
has been found in only three localities north of Nuuk/
Godthéab.
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Fig. 41. Otiorhynchus nodosus in activity during day. Anorli-
uitsoq, Pamialluk island, Kap Farvel area.
J.B. phot., July 1970.
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Habitat and notes on biology

In Greenland O. nodosus is highly eurytopic. Most typ-
ically it is found “under stones and in heather in the
lowlands and a little up the slopes” (Henriksen & Lund-
beck 1917); moreover, under stones in heathlands regu-
lar deposits of the resistant exoskeleton are common,
together with the “shells” of O. arcticus. The species has
been collected in almost all kinds of vegetation (see
Tables 9-11) and up to 580 m alt. As a rule it is found
together with O. arcticus, but there is a clear tendency
that O. nodosus prefers more humid biotopes than O.
arcticus, and the species is absent or scarce in some
fairly dry localities, where O. articus is abundant (Table
9).

The single larva at present ascribed to O. nodosus
(with circular antennal socket; see p. 60 and Fig. 39)
was caught in a pitfall at Tupaasat in Kangikitsoq Fjord,
Kap Farvel area (J.B. leg. 1970). The vegetation was a
rich herbslope-like meadow surrounded by coppices of
Salix glauca (Fig. 47).

If the assumption that only one larva of this species
has been collected is correct, in contrast to 67 of O.
arcticus, this disproportion needs an explanation, which
might be in terms of an ecological difference between
the larvae of the two species.

In Iceland O. nodosus is very common everywhere,
but is primarily found in grass areas (together with O.
arcticus) in drier situations than those in which it lives

Fig. 42. Hypera diversipunctata (Schrank). Scale: 5 mm.
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on the European continent, but never on very dry,
sandy ground devoid of vegetation (Lindroth 1931,
Larsson & Gigja 1959). On the Faeroes the species is
widespread and found in all biotopes except wetlands
and sand dunes (Bengtson 1981).

In Scandinavia and the British Isles the species is
mainly alpine and subalpine (ascending to at least 1200
m alt.), but it is also common on the tundras of Kola
and Kanin (U.S.S.R.). In the mountains it has been
found in a great variety of biotopes: heaths (Empetrum,
Dryas), grassfields, meadows, coppices, subalpine birch
forest, and even on spruce (Jansson 1926, Lindberg
1933, Brundin 1934, Holdhaus & Lindroth 1939, Brinck
& Wingstrand 1951). Brinck & Wingstrand (1951: 96)
found the species at 950 m alt. in the Virihaure area
(Swedish Lapland) on vast snow fields where many
specimens crept slowly on the snow, sometimes 20-30 m
from the bare ground.

In Europe O. nodosus is nocturnal, hiding under
stones or in moss during day. In Greenland I once
observed a specimen in activity during bright sunshine
(Fig. 41). In Iceland the imago climbs the vegetation to
feed during the night or in dark weather. It has been
observed foraging on leaves of Rumex acetosa, R. do-
mesticus, Dryas octopetala, Saxifraga hirculus, and on
flowers of Trifolium repens (Lindroth 1931).

The larva is presumably a polyphagous root-feeder,
living permanently in the soil.




Life cycle

Adults have been collected from 5 April to 13 Septem-
ber. Newly hatched imagines are most frequent in the
last part of May through June, but have also been
collected on 5 July, 16 July and 12 August. Two pupae
date from 9 July and 23 July. The single larva at present
ascribed to this species (a fourth instar, Fig. 39) is from
25 July.

Of ten females collected on 2 July, one had undevel-
oped ovaries and nine had mature ovaries; the same
proportion was found in a sample of ten females from 12
August (1984, Upernaviarsuk and Narsarsuaq, respec-
tively; P. Nielsen leg.). These confusing phenological
data seem to indicate both larval and imaginal hiberna-
tion and probably the absence of a determined repro-
ductive cycle.

Hypera diversipunctata (Schrank, 1798)

(Henriksen 1939: Phytonomus elongatus Payk.)

Taxonomy and synonymy: see Henriksen & Lundbeck
(1917), Silfverberg (1979).

Identification

Covered by hairs and bifurcate scales in colours grading
from pale grey to reddish brown. Length about 5.5-6.5
mm. The larva is undescribed.

Variation and dynamics: In Greenland the hind wings
are highly reduced.

General distribution

Circumpolar, boreal to low arctic: northern Europe (ex-
cept Iceland and the Faeroes), Siberia (Yenissei Val-
ley), Canada (Quebec: Fort Chimo; Elias 1984).

Distribution in Greenland (map p. 64)

H. diversipunctata is rare and found remarkably scat-
tered and singly in Southwest Greenland, from the Kap
Farvel area northwards to Ataneq, in both coastal and
inland localities.

Habitat and notes on biology

In the Kap Farvel area the species was caught in pitfalls
in a dry Empetrum heath and in the vigorous grass-
vegetation of an old settlement, in the last locality imag-
ines and larvae together (Table 10). At Qorloqtoq, Qas-
siarsuk, larvae and adults were caught in pitfalls on a
luxuriant, south-facing slope, 350 m alt., with Anthox-
anthum odoratum and Salix glauca as dominant plants
(P. Nielsen 1984, pers. commun.; Table 11:16).
Poppius (1910) mentioned the species on small plants
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and under stones in grassy places. Strand (1946) found it
under leaves and stones in grassy fields in Norway. In
Canada the species has been reported at small Sphag-
num-choked pools (Elias 1984).

According to West (1942) the larva has been found on
Stellaria crassifolia, S. uliginosa, Cerastium spp., Plan-
tago major and P. media. V. Hansen (1965) mentioned
the adult feeding on Papilionaceae (Vicia cracca, Lotus
spp., Lathyrus spp.).

Life cycle

Adults have been found from 19 June to 29 August,
larvae on 21 and 30 July. The material is too small to
permit suggestions about the life cycle in Greenland.

Dorytomus imbecillus Faust, 1882
Taxonomy and synonymy

W.O. Brien, Florida, U.S.A., identified the Greenlan-
dic material of Dorytomus imbecillus using Korotyaev's

Fig. 43. Dorytomus imbecillus Faust. Scale: 2 mm.

Meddelelser om Grenland, Bioscience 26 - 1988



Fig. 44.
Rutidosoma
globudus
(Herbst). Scale:
I mm.

revision (1976). Korotyaev synonymized two of the
North American species, alaskanus Casey and subsimi-
lis Blatchley with the Siberian imbecillus Faust.

Identification

Head and pronotum almost black, densely puncturate.
Elytra reddish brown with darker markings, somewhat
shining, with marked puncturate striae. Length about
3.54 mm.

General distribution

Holarctic, boreal to low arctic: northern U.S.S.R. from
Vorkuta to Kamchatka, Mongolia; northern U.S.A. in-
cluding Alaska, eastern Canada.

Distribution in Greenland (map. p. 64)

Very rare, but collected in five localities in Southwest
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Greenland between Nunarsuit and Kangerlussuag/
S¢ndre Strgmfjord.

Habitat and notes on biology

C. Vibe, the only collector of the species in Greenland,
caught it by sweeping vigorous vegetation, including
coppices of Salix glauca (pers.commun.). In Siberia the
species is found on Salix spp. (Korotyaev 1976).

In most European species of Dorytomus, the adults
gnaw on leaves of Salix and Populus, the larvae living in
and feeding on the inflorescences.

Life cycle

Adults have been caught from 3 June to 6 September; a
newly hatched adult was taken on 6 September, possibly
pointing to imaginal hibernation. The larva has not
been found in Greenland.

In European species pupation takes place in the soil
and the winter is passed as adult (V. Hansen 1965).
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Rutidosoma globulus (Herbst, 1795)
(Henriksen 1939: Rhytidosomus globulus Hbst.)

Taxonomy and synonymy: see Lundbeck (1896), Hen-
riksen & Lundbeck (1917).

Identification

Unmistakable among Greenlandic beetles due to the
small size and the almost spherical abdomen. Length
about 2 mm.

Dynamics: The hind wings are rudimentary.

General distribution

Northern and Central Europe (absent from Iceland and
the Faeroes).

Distribution in Greenland (map p. 64)

R. globulus has only been collected twice: one old find
without locality, and one from Sgndre Isortoq south of
Maniitsoq/ Sukkertoppen, 5 July 1885 (S. Hansen leg.).

Habitat and notes on biology

In Denmark the species has been found on Populus
tremulus (V. Hansen 1965). In Greenland the food
plant accordingly might be Salix glauca or another wil-
low species.

Table 5. Taxonomical survey of Greenlandic Coleoptera®)

Number of species in families:
Indigenous
Carabidae 4
Dytiscidae 2
Gyrinidae 1
Hydrophilidae 1
Staphylinidae
Buprestidae
Byrrhidae
Dermestidae
Lyctidae
Anobiidae
Ptinidae
Trogositidae
Malachiidae
Cucujidae
Cryptophagidae
Coccinellidae
Latridiidae
Tencbrionidae
Cerambycidae
Curculionidae
Scolytidae

Introduced

4)

@ )

il | == 0 s
—_ ] NNW ] NN =B == ]

Total 31 (33)*%) 33 (35)*%)

*) Five species only found as subfossils not included.
**} Including Quedius mesomelinus and Latridius minutus.
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Scolytidae

Pityogenes chalcographus (Linnaeus,
1761)

(Fig. 53,h)

Different places in West Greenland (Henriksen &
Lundbeck 1917). Introduced with timber.

Distribution: Palaearctic Region.

Habitat and biology: Living in and feeding on bark of
conifers, especially spruce.

General part

Taxonomy

Table 6 lists all the indigenous Coleoptera of Greenland
(including Quedius mesomelinus and Latridius minutus,
which may be introduced). A survey of the introduced
species is found in Table 13 (p. 78).

Table 5 shows the families of beetles recorded from
Greenland. The indigenous species belong to 10 fami-
lies, whereas the introduced species belong to 14 fami-
lies. Only four families (Hydrophilidae, Staphylinidac,
Cryptophagidae, Latridiidae) include both native and
imported specics.

Zoogeography
General distributions

Surveys of the general distribution and the zoogeco-
graphical grouping of the indigenous Greenlandic bee-
tles are presented in Tables 6-7. Of the 33 specics, the
majority are palaearctic (12: 36 %) or circumpolar (11:
33%). A “western holarctic” element (i.e. lacking in
Europe) accounts for 4 species (12%), and only 1 spe-
cies (3%) is purely nearctic. (Regarding the use of the
terms “palaearctic” and “nearctic”, see p. 4).

The only real nearctic species, Tylicus subcanus, was
detected very recently and is probably rare in Green-
land.

For a discussion of the zoogeographical problems per-
taining to the Greenlandic beetle fauna, see: Origin and
immigration of the Greenlandic Coleoptera (p. 81).

It is interesting to note that a number of holarctic and
circumpolar species that reach well into the low arctic
zone in Greenland are in North America almost con-
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Table 6. Indigenous Greenlandic Coleoptera. Distribution in selected circumpolar areas and distribution in Greenland.
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Nebria rufescens (Strom) X X X X X X X
Patrobus septentrionis Dejean X X X X X X X
Bembidion grapii Gyllenhal X X X X X X X X X
Trichocellus cognatus (Gyllenhal) X X X X X X X X
Hydroporus morio Aubé X X X X X X X X e X
Colymbetes dolabratus (Paykull) X X X X X X X X X X X
Gyrinus opacus Sahlberg X X X X X X
Helophorus brevipalpis Bedel X X X
Quedius mesomelinus (Marsham) X X X X X X X X X
Quedius fellmanni (Zetterstedt) X X X X X
Lathrobium fulvipenne Graven-
horst X X X X X
Omalium excavatum Stephens X X X % X
Micralymma marinum (Strém) X X X X X X X X X
Micralymma brevilingue Schiddte X X X X X X X X X
Gnypeta cavicollis Sahlberg X X X
Atheta groenlandica Mahler X
Atheta islandica (Kraatz) X X X X X X X
Atheta hyperborea Brundin X x X X
Atheta vestita (Gravenhorst) X X X X
Simplocaria metallica (Sturm) X X X X X X
Simplocaria elongata Sahlberg X X X
Tylicus subcanus LeConte X X
Byrrhus fasciatus Forster X X X X X X X X X X X
Caenoscelis ferruginea (Sahlberg) X X X X
Nephus redtenbacheri (Mulsant) X X X
Coccinella transversoguttata
Falderman X X X X X X % X
Latridius minutus (Linnaeus) X X X X X X X X X X (%)
Corticaria rubripes Mannerheim X X X
Otiorhynchus arcticus (O. Fabri-
cius) X X X X X X X
Otiorhynchus nodosus (Miiller) X X X X X X
Hypera diversipunctata (Schrank) X X X X X X
Dorytomus imbecillus Faust X X X X
Rutidosoma globulus (Herbst) X X X
Total 20 6 16 14 2 26 22 25 24 21 9 5 5 2

fined to the boreal zone; they are only exceptionally
found in southern parts of the real tundra, but in some
cases occur on coastal tundras of, e.g., Newfoundland
and Labrador. This applies to Nebria rufescens, Patro-
bus septentrionis, Bembidion grapii, Trichocellus cogna-
tus, Gyrinus opacus, Quedius fellmanni, Caenoscelis fer-
ruginea, Hypera diversipunctata, Dorytomus imbecillus
(Lindroth 1961b, 1963b, 1968b; Smetana 1965, 1971;
Danks 1981a).
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This remarkable ecological difference may be consid-
ered in connection with the limited extension of tundra
biotopes in North America during the last (Wisconsi-
nan) glaciation (Matthews 1980: 72), which suggests
that the ecological amplitude of these species here be-
came more narrow, largely restricted to forest envi-
ronments. By contrast, the palaearctic populations of
the same species, with access to huge areas of varied
arctic biotopes, became more eurytopic. This consid-
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Table 7. Indigenous Greenlandic Coleoptera distributed into
zoogeographical groups.

Cosmopolitan: Quedius mesomelinus

Latridius minutus
Circumpolar: Nebria rufescens
Patrobus septentrionis
Bembidion grapii
Trichocellus cognatus
Hydroporus morio
Colymbetes dolabratus
Gyrinus opacus
Quedius fellmanni
Byrrhus fasciatus
Caenoscelis ferruginea
Hypera diversipunctata
Holarctic: Micralymma brevilingue (+ Europe)
Simplocaria metallica (= Siberia)
Simplocaria elongata (<~ Europe)
Coccinella transversoguttata (= Eu-
rope)
Dorytomus imbecillus (= Europe)

Amphiatlantic: Micralymma marinum

Palacarctic: Helophorus brevipalpis
Lathrobium fulvipenne
Omalium excavatum
Gnypeta cavicollis (< Europe)
Atheta islandica

Atheta hyperborea
Atheta vestita

Nephus redtenbacheri
Corticaria rubripes
Otiorhynchus arcticus
Otiorhynchus nodosus
Rutidosoma globulus

Nearctic: Tylicus subcanus

Endemic: Atheta groenlandica

eration also constitutes another argument in favour of a
European, Lateglacial origin of most Greenlandic Cole-
optera (see p. 86).

Distributions in Greenland

Table 6 summarizes the distribution in Greenland of the
indigenous beetle species (including the partly synan-
thropic Quedius mesomelinus and Latridius minutus) in
relation to faunal districts (Fig. 45). These districts arc
based upon distributional types found among beetles
and other insects, in agreement with Salomonsen (1981)
and partly with the floristic provinces and districts
(T.W. Bocher et al. 1959, 1968).

The districts may be characterized as follows: S com-
prises the climatically most favourable. subarctic part of
Grecnland, where Betula pubescens, Sorbus groenlan-
dica and Salix glauca form small woodlands in inland
areas. SW is the low arctic West Greenland with a
relatively mild, oceanic climate along the coast and a
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Fig. 45. Faunal districts of Greenland.

continental climate with fairly warm, dry summers in
the interior. SE is the low arctic East Greenland with a
cool, oceanic climate. NW and NE are relatively dry,
high arctic areas, and N is the extreme high arctic, also
with a dry climate. The northern boundary of districts
SW and SE coincides approximately with the northern
limits of real willow coppices and herbslope communi-
ties (cf. T.W. Bocher 1979, 1981; Salomonsen 1972,
1979).

In all the districts there are marked differences be-
tween the outer coast, with an oceanic, humid, foggy
and cool climate, and the continental climates in the
interior, with little precipitation and warmer summers
due to a high incidence of sunshine. In southernmost
Greenland summer temperatures are lowered so much
by floating ice, carried along with the East Greenland
Current. that the coastal areas give a high arctic impres-
sion — in striking contrast to the luxuriant, subarctic
communities at the head of the fjords (Fig. 48).. Almost
arid areas are found where the icefree land is broadest.
most often in combination with rain-shadow effect from
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Fig. 46. The subarctic Greenland. A south-facing slope cov-
ered by coppices of Betula pubescens and Salix glauca at Nar-
sarsuaq, Narsaq District.

J.B. phot., September 1970.

tall mountains along the coast (e.g., the Kangerlussuag/
So¢ndre Stremfjord area in West Greenland, several are-
as in the high arctic districts N and NE).

A remarkable drop in the number of beetles species,
from 25 to 9, takes place from S to SE. The decrease
apparently is accomplished within a few kilometres,
from the interior of the Kap Farvel area in a northeast-
erly direction. The cool and humid climate of the south-
ern east coast is undoubtedly unfavourable to insect life,
and the icefree land areas are too narrow to effectively
diminish the influence of the ocean. On the other hand,
the southern portion of East Greenland is very poorly
investigated entomologically, and an effort here might
change the picture of abrupt change from S to SE.
However, the flora of vascular plants in South Green-
land is very well investigated (Feilberg 1984) and shows
a quite parallel situation.

Along the west coast the decrease in number of spe-
cies northwards is more even, although with a pro-
nounced change into the high arctic from SW to NW.
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The subdivision of district SW in a southern and north-
ern part (sSW and nSW) is justified by the sudden
disappearance of a number of species north of the Godt-
habsfjord (Nebria rufescens, Patrobus septentrionis,
Quedius fellmanni). Some rare species have hitherto
only been found in nSW (Helophorus brevipalpis, Corti-
caria rubripes, Rutidosoma globulus).

In both NW and NE are found five species, but they
are only partly the same. Colymbetes dolabratus, Micra-
lymma brevilingue and Coccinella transversoguttata are
present in both districts, whereas Hydroporus morio
and Byrrhus fasciatus occur only in NW, Bembidion
grapii and Gnypeta cavicollis only in NE.

In N only two species have been found: Hydroporus
morio and Gnypeta cavicollis, and exclusively in a re-
stricted area in the southern, interior Peary Land (at the
lakes Midsommersgerne). Here the high arctic climate
is dry and sunny (Holmen 1957).

Of the 33 Greenlandic beetles (Table 6) thus 5 (15%)
are entirely subarctic, 3 (11%) subarctic-southern low
arctic, 11 (33%) subarctic-low arctic, 7 (21%) low arc-
tic, 6 (18%) subarctic-low arctic-high arctic, and 1 (3%)
exclusively high arctic.

As one goes north in Greenland beetles become in-
creasingly scarce. Not only does the number of species
decrease, but the populations become still more sparse,
so that individuals are rarely found. For instance, the
Danmarks Ekspedition to Northeast Greenland (lat.
76°46') did not collect any beetles at all (Johansen &
Nielsen 1910, Johansen 1911).

Only one species, Gnypeta cavicollis, must be consid-
ered truly arctic, apparently with a southern limit at the
transition from low to high arctic East Greenland.

It would not be fair to conclude this chapter without
stressing that we are still in the initial phase of exploring
the Greenlandic insect fauna. The size of the country is
huge in comparison with the collecting effort hitherto
performed, and vast areas have never been visited by
entomologists. This even applies to the relatively den-
sely populated West Greenland, where, e.g., the stretch
from Paamiut/Frederikshab to Nuuk/Godthab, and also
the Maniitsog/Sukkertoppen District, are practically
unknown entomologically.

Because of the insufficient collections, conclusions
about distributions in Greenland must necessarily be
tentative and preliminary.

Ecology and adaptations

Habitats

Detailed knowledge of the habitats of Greenlandic bee-
tles is scanty, and in several cases almost nothing is
known.

In his excellent account on the insect fauna of Neria
Fjord, Paamiut/Frederikshab District, Lundbeck (1891:
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Fig. 47. The subarctic Greenland, here encountered innermost in the northern part of the Ilua fjord (Tupaasat, Kangikitsoq fjord)
in the Kap Farvel area. The bottom of the valley is mainly covered with coppices dominated by Salix glauca, intermingled with
patches of meadow and grassland. In the photo a rich meadow with Taraxacum croceum, Angelica archangelica, Ranunculus acer,
Thalictrum alpinum, Alchemilla glomerulans, Potentilla crantzii, Polygonum viviparum, Phleum commutatum, Carex spp. Patro-
bus septentrionis was abundant here, together with Bembidion grapii, Trichocellus cognatus, Coccinella transversoguttata, Oti-
orftynchus arcticus, and O. nodosus.
1.B. phot., August 1970.

109-123) described the associations of insects in relation
to plant communities, aspect, etc. Close to the beach, in
a herbslope community along a river (with Angelica
archangelica, Alchemilla vulgaris, A. alpina) he found
under stones a rich fauna of beetles, including Patrobus
septentrionis, Bembidion grapii, Trichocellus cognatus,
Quedius fellmanni, Micralymma brevilingue (a multi-
tude), two species of Atheta, Simplocaria metallica, Byr-
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rhus fasciatus, Otiorhynchus arcticus, O. nodosus.
Sweeping a near-by Salix glauca-coppice yielded Cocci-
nella transversoguttata. In a heath (Empetrum with scat-
tered Vaccinium uliginosum) at higher altitude (about
100 m) he collected, under stones, Bembidion grapii,
Byrrhus fasciatus (some individuals crawling in moss),
Otiorhynchus arcticus (a multitude), and O. nodosus
(less common).
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Table 8. Survey of preferred biotopes of indigenous Green-
landic Coleoptera.

A. Lakes and ponds:

B. Ponds and pools:

. Sea-shores (partly also

freshwater shores and other

humid-cool localities):

. Various damp localities:

. Moderately damp, fairly
warm localities, including

Colymbetes dolabratus
Gyrinus opacus

Hydroporus morio

Nebria rufescens
Micralymma marinum
Micralymma brevilingue
Gnypeta cavicollis
Atheta vestita

Patrobus septentrionis
Atheta islandica

Bembidion grapii
Trichocellus cognatus

Omalium excavatum
Corticaria rubripes
Dorytomus imbecillus

coppices:

F. Fairly dry and warm, grassy Arheta groenlandica
localities: Caenoscelis ferruginea
Nephus redtenbacheri
Hypera diversipunctata
G. Dry and warm localities: Tylicus subcanus
Quedius fellmanni
Simplocaria metallica
Byrrhus fasciatus
Coccinella transversoguttata
Otiorhynchus arcticus
Otiorhynchus nodosus

H. Higly varied localities:

Quedius mesomelinus
Latridius minutus

I. Partly synanthropic
localities:

Not included: Helophorus brevipalpis, Lathrobium fulvi-
penne, Atheta hyperborea, Simplocaria elon-
gata, Rutidosoma globulus.

Table 8 is a preliminary attempt to group the species
ecologically and under preferred biotopes. Reference is
made to Tables 9-11 and details are found in the list of
species. Only a few comments to the table will be given
here.

In C are included the species more or less associated
with beaches. They range from Micralymma marinum,
which must be termed really marine — living stenotop-
ically in the littoral zone — and Atheta vestita, found
around the high water mark, to the more eurytopic
Micralymma brevilingue, which may be found together
with M. marinum but otherwise lives in cool, truly ter-
restrial surroundings (e.g., snow-beds). Nebria rufes-
cens is frequently found on fjord beaches, but also along
lake shores, water courses, etc. Gnypeta cavicollis has
been found in different humid surroundings, e.g., on
wet sand flats close to the beach at Mesters Vig.

That Tylicus subcanus is classed with true xeric bio-
topes is partly based on information about the habitat of
the species in North America (P.J. Johnson, in litt.).
One of the localities of the species in Greenland is a
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stony lake shore inland in South Greenland (Qinngua
valley) which may easily fulfill the requirements of a
xerophilous species.

Category H comprises most of the common, widely
distributed Greenlandic species. However, there are
differences as to their humidity preferences. Otiorhyn-
chus arcticus is markedly less hygrophilous than O. no-
dosus, and Simplocaria metallica is more hygrophilous
than Byrrhus fasciatus. Patrobus septentrionis is also
eurytopic, but with a pronounced preference for damp
localities and thus classed with category D.

Dominance and constancy

The pitfall samples presented in Tables 9-11 not only
provide information about the occurrence of the species
in different localities, but also, with caution, may be
used as a basis for a treatment of the species’ dominance
and constancy. It must, however, be borne in mind that
pitfall trapping does not give a reliable picture of the
quantitative relations among different taxa, because
some are readily caught whereas others tend to avoid
the traps (for a review of the problems involved in the
quantitative use of pitfalls, see Southwood 1978). This
means that most emphasis should be laid on the faunis-
tic information from the tables. The numerical data,
nonetheless, may be regarded as an approximation of
the quantitative relationships, and at present no better
material exists.

Table 9 illustrates, and may be fairly representative
of, the coleopterous fauna of the central Julianchab
Bugt area. Table 10 shows the somewhat more meager
fauna of quite favourable sites in the central Kap Farvel
area, southeast of the former (Fig. 48).

The dominance of a species is defined as the relative
frequency of the species. Table 12, presenting the totals
from Table 9, shows three species: Otiorhynchus arcti-
cus, Patrobus septentrionis and O. nodosus to be highly
dominant, together making up nearly 3/4 of the total
individuals caught. A second group: Atheta groenlan-
dica, Byrrhus fasciatus, Simplocaria metallica, Nephus
redtenbacheri, Nebria rufescens, Coccinella transverso-
guttata makes up from 2.5 to 5.1% of the total. The
remaining 11 species each contribute less than 1% of the
total. (In his ornithological work, Palmgren (1930) used
the limits >5%, 2-5%, <2% to define “dominant”,
“influent”, and “recedent” species, respectively, a clas-
sification suiting the present material perfectly.)

The beetles from three chosen pitfall-samples are pre-
sented in Table 11 (cf. Table 9).

No. 7, from a brook shore overshaded by Salix
glauca-Betula pubescens coppice at Narsarsuaq, is char-
acterized by the equal dominance of Nebria rufescens
and Otiorhynchus nodosus, a lower frequency of Patro-
bus septentionis, and O. arcticus playing a minor role
than usual. This “beetle community” is thus dominated
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Tabic 9. Survey of the Coleoptera in 25 pitfall samples from Southwest Greenland (P. Nielsen leg. 1983-85). The biotopes sampled are arranged according to
decreasing humidity. from top to bottom: 1-3: marshes and bogs: 4-7: shores of lakes and water courses: 8-9: snow-beds; 10-14: coppices; 15-18: grassland
slopes: 19-25: different fairly xeric vegetation types. N: Narsarsuaq; Q: Qassiarsuk; Qinngua: Qinngua valley. Nanortalik District; R: Rosenvinges Plantage,
head of Tunulliarfik fjord; U: Upernaviarsuk.
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1. Eriophorum marsh (U) ® X X X X X 6 4910 81
2. Sphagnum marsh (N) x B @ X X X X 6 369 10 93
3. Sphagnum bog (N) x @ X 3 331071
4. Stony lake shore (Qinngua) o | I | 3 1210 4
5. Lake shore with sparse vegetation (N) X @ ® ® X x b 7 8510 63
6. Brook shore in vigorous grassland (U) { I X X [ | X X X ® 5 163 10 54
7. Brook shore in Betula pubescens-Salix glauca coppice (N) nee X ® x @ H 8 209 10 63
8. Snow-bed, 480 m alt. (N) X X X X X 5 3820 93
9. Snow-bed, 400 m alt. (Q) X x @ ( N me 7 109 10 25
10. Tall Betula pubescens-Salix glauca coppice (Qinngua) [ ] | X | 3 1210 4
11.  Betula pubescens coppice, south-facing (N) [ I J X ® [ X} 6 188 10 90
12.  Low coppice and coniferous plantation (R) L X ® X X X @ 7 106 10 58
13.  Low coppice, south-facing, 100 m alt. (U) [ X X 900N 7 152 10 54
14. Low coppice, 180 m alt. (Q) X e X X @ 5 6810 64
15. Grassy area in low coppice, south-facing, 100 m alt. (U) X X X X @ X 7 5310 81
16.  Vigorous Salix glauca-grassland slope, south-facing,
350 m alt. (Q) X @ X [ x B x m @ @ 1022710 25
17.  Manured grassland (“Timothé”) (Q: Nunataq) x @ X X [ ] X X o X 9 103 15 64
18. Manured natural grassland (Q) X ® X X X x 0 @ 8 86 5 64
19. Dry herbslope in coppice (U) ® X X X ® 0 6 6310 54
20.  Salix glauca-Betula glandulosa heath, 400 m ait. (Q) o @0 x B 5 6210 25
21. Dry SW-facing slope (Qinngua) ( 3N I BN 4 147 4
22.  Dry hill top, 150 m alt. (Q) X X X X X X 6 1510 64
23. Lichen-heath surrounded by coppice (N) X e xoenm O 7 404 10 63
24. Dry heath in low coppice on hill-side, south-facing (N) X X X X @ X 6 1710 71
25. Heath rich in lichens and mosses, 580 m alt. (N) X 2F - X X X 5 12 8 93
Present in number of samples: 817 4 4 2 2 6 3 1 8 2 1 8 2 19111818 20 1

< .1 individuals/10 traps/day
.1-.9 individuals/10 traps/day
= | individual/10 traps/day ~



Table 10. Coleoptera caught in pitfall traps at Anorlivitsoq, Pamialluk island, Kap Farvel area, July-August 1970. L: larvae.

Empetrum Old River Herb-
heath settlement bank slope Total %

Patrobus septentrionis 1+1L 21 46 4 73 15.5
Bembidion grapii 1 - 1L - 2 4
Trichocellus cognatus 1+2L 5 2+4L 1+3L 18 3.8
Micralymma brevilingue - 3 - - 3 .6
Atheta islandica = 3 - - 3 .6
Byrrhus fasciatus 4 2+1L 14+2L 8 31 6.6
Nephus redtenbacheri 1L 4L - - 5 1.1
Coccinella transversoguttata 7+48L 2+22L 3+40L 1+17L 140 29.8
Otiorhynchus arcticus 9 54 97 18 178 37.9
Otiorhynchus nodosus 1 3 6 3 13 2.8
Hypera diversipunctata 1 1+2L - - 4 9
Number of pitfalls 24 24 25 20 93

Number of days 16 16 16 13 -

by hygrophilous species (including Atheta islandica and
Bembidion grapii) and eurytopic species.

No. 16 is from a vigorous, south-facing slope domi-
nated by grasses (Anthoxanthus odotatum) and low Sa-
lix glauca, 350 m above sea level, at Qorlogtoq, Qas-

siarsuk. Here O. arcticus is strongly dominant, but it is
remarkable that next in frequency come Nephus red-
tenbacheri and Atheta groenlandica, and the rare Hyp-
era diversipunctata is common — altogether a rich and
unusual beetle association.

dominated by different kinds of heaths (with Empetrum hermaphroditum, Betula glandulosa, Salix glauca, Nardus stricta,
Deschampsia flexuosa, Festuca rubra). The pitfall samples presented in Table 10 were taken at this locality. The main camp of the
“Kap Farvel Expedition 1970” is seen to the right in the middle distance.

J.B. phot., July 1970.
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Table 11. Numbers of Coleoptera from three selected pitfall
samples (P. Nielsen leg.). The sample numbers refer to Table 9.

7. Brook shore in Betula pubescens-Salix glauca coppice,
Narsarsuaq. 10 traps for 63 days.

Nebria rufescens 68 325 %
Otiorhynchus nodosus 64 30.6 -
Patrobus septentrionis 31 148 -
Byrrhus fasciatus 19 9.1-
Otiorhynchus arcticus 14 6.7 -
Bembidion grapii 9 43 -
Coccinella transversoguttata 3 14 -
Atheta islandica 1 S -

16. Vigorous Salix glauca-grassland slope, south-facing, 350 m
alt., Qassiarsuk. 10 traps for 25 days.

Otiorhynchus arcticus 122 537 %
Nephus redtenbacheri 49 21.6 -
Atheta groenlandica 34 15.0 -
Patrobus septentrionis 7 31-
Hypera diversipunctata 6 2.6-
Otiorhynchus nodosus 3 1.3 -
Nebria rufescens 2 9 -
Byrrhus fasciatus 2 9 -
Hydroporus morio 1 4 -
Coccinella transversoguttata 1 4 -

23. Lichen-heath surrounded by coppice, Narsarsuaq. 10 traps

for 63 days.
Otiorhynchus arcticus 289 715 %
Otiorhynchus nodosus 61 15.1 -
Byrrhus fasciatus 21 52 -
Coccinella transversoguttata 21 5.2-
Tylicus subcanus 8 20-
Nephus redtenbacheri 3 -
Bembidion grapii 1 2 -

No. 23 is from a dry lichen-heath surrounded by
vigorous shrub at Narsarsuaq. Dominant are, as usual,
the two species of Otiorhynchus, Byrrhus fasciatus and
Coccinella transversoguttata, but here in company with
the rare, xerophilous Tylicus subcanus.

Table 10 also shows the relative frequency of the
species. The division into dominance-classes is similar
to that of Table 12, but there are differences, such as the
high frequency of Coccinella transversoguttata and Tri-
chocellus cognatus, and the minor part played by Oti-
orhynchus nodosus.

If the 25 series of pitfalls in Table 9 are regarded as 25
samples (but they are not really comparable), the table
may yield information about the constancy of the spe-
cies (the percentage of the total samples in which a
species occurs). The degree of constancy may be di-
vided into three classes (originally suggested by Brock-
mann-Jerosch 1907): Constant species occurring in more
than 50% of the samples, accessory species in 25 — 50%
of the samples, and accidental species in less than 25%
of the samples. According to this classification (in de-
creasing order), five species are constant: Otiorhynchus
nodosus, Byrrhus fasciatus, Coccinella transversogut-
tata, O. arcticus, Patrobus septentrionis; five are acces-
sory: Nephus redtenbacheri, Nebria rufescens, Atheta
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Table 12. Total Coleoptera caught by pitfall trapping in South-
west Greenland, 1983-85, by P. Nielsen. Cf. Table 9.

N %

Otiorhynchus arcticus 851 32.1
Patrobus septentrionis 739 27.9
Otiorhynchus nodosus 336 12.7
Atheta groenlandica 136 |
Byrrhus fasciatus 126 4.8
Simplocaria metallica 112 4.2
Nephus redtenbacheri 98 3.7
Nebria rufescens 97 3.7
Coccinella transversoguttata 67 2.5
Bembidion grapii 20 8
Quedius fellmanni 19 7
Trichocellus cognatus 13 5
Tylicus subcanus 12 S
Omalium excavatum 7 3
Hypera diversipunctata 6 2
Colymbetes dolabratus 3 1
Atheta islandica 3 o1
Hydroporus morio 2 .1
Micralymma brevilingue 1 .04
Atheta hyperborea 1 .04
Total 2649 100

groenlandica, Simplocaria metallica and the remaining
(10 species) are accidental.

Not surprisingly, the most eurytopic species are the
most constant.

Altitude

Information about the occurrence of beetles in relation
to altitude in Greenland is limited. Fig. 49 summarizes
what is known and is mainly based on P. Nielsen’s pitfall
collections from southernmost West Greenland. It is a
general rule that the closer one gets to the poles, the
lower the altitude at which the species are found; still,
some species may be found at fairly high elevations,
e.g., in protected situations on south-facing slopes. I
found Byrrhus fasciatus 400 m above sea level on Lyng-
marksfjeldet, Disko, and the northernmost find of Sim-
plocaria metallica is from 300 m alt. (Daugaard-Jensen
Dal, Disko). It is surprising that the highest altitude
recorded for Otiorhynchus arcticus (600 m) is from Tut-
tilik (Lake Fjord) at 66°20" on the east coast; and close
to its northern limit on the west coast (Ulua, Prgven
Fjord, 72°25"), Colymbetes dolabratus was collected in a
shallow lake 500 m above sea level.

Species not included in Fig. 49 have only been found
below 100 m alt.

The most widely distributed, eurytopic species thus
also occur at the highest elevations.
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Fig. 49. The highest
altitude at which some
Coleoptera have been
recorded in Greenland.
Species not included
have exclusively been
found below 100 m alt.

600 M o

500 m -

400 M o

300 m =

200 M e

loo m

Bembidion grapii, Byrrhus fasciatus, Coccinella trans-
versoguttata, Otiorhynchus arcticus, Otiorhynchus nodosus

Patrobus septentrionis, Colymbetes dolabratus

Micralymma brevilingue, Atheta hyperborea, Simplocaria
metallica, Nephus redtenbacheri

= Nebria rufescens, Hydroporus morio
Trichocellus cognatus

Latridius minutus

Quedius fellmanni

Food

The habitat, of course, is related to the food source of a
species. No studies — apart from a few observations —
have been undertaken on the feeding habits of Green-
landic beetles. By inference, however, it is feasible to
state that carnivores dominate, comprising up to 64% of
the native species (assuming all Staphylinidae in-
cluded). Decidedly herbivorous species account for
27% (Byrrhidae, Curculionidae) and the remaining 9%
are fungivorous (Cryptophagidae, Latridiidae). The
high proportion of carnivorous species in relation to
herbivores is characteristic of island coleopterous fau-
nas as compared to faunas of neighbouring mainlands
(see Becker 1975, Bengtson 1981).

Life cycles

Table 14 gives a survey of life cycles of Greenlandic
Coleoptera in those cases where the phenological events
appear reasonably well documented on the basis of
collections. It must thus be stressed that we are merely
dealing with estimates. Apart from Rgen’s studies on
Colymbetes dolabratus (p. 19), no investigations have
been carried out on life cycles of Greenlandic beetles.
It appears that the majority of species (9 of 16: 56%)
are univoltine with adult hibernation (14 of 23: 61%, if
species probably belonging to this group are included).
Four species (17 % ) are biennial with both larval and
adult hibernation. Four species presumably have indefi-
nite life cycles. Only one, Tylicus subcanus, may be
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univoltine with larval hibernation, because this is the
case in North America (P.J. Johnson, in litt.).

The hibernation of Greenlandic Coleoptera thus is
not in agreement with the statements of Johansen
(1921), MacLean (1975), and Danks (1978, 1981a: 280
ff.) that at high latitudes most insect species overwinter
as larvae. This is, however, undoubtedly true consid-
ering the arctic insect fauna as a whole, because it is so
strongly dominated by Diptera with larval or pupal hi-
bernation.

Larsson (1939: 528 ff.), also quoted by, e.g., Thiele
(1977: 249), stated that regarding Carabidae the propor-
tion of spring breeders to autumn breeders in the North
Atlantic islands including Greenland is 1:1. However,
the evidence offered by the collections points to spring
breeding in all of the four Greenlandic species. This also
seems to contradict Andersen (1984), who demon-
strated a positive correlation between the proportion of
imaginal hibernators and the summer temperature.

A development lasting two years can be interpreted
as an adaptation to the extreme climatic conditions in
arctic and alpine environments (Forsskahl 1972, Thiele
1977, Refseth 1980, Andersen 1984).

Three of the most widespread and eurytopic species
in Greenland, Byrrhus fasciatus, Otiorhynchus arcticus,
and O. nodosus, appear to have “opportunistic”, ex-
tended life cycles, and these species may be able to
spend several years as larvae. This is a typical trend
among arctic insects, especially found in Lepidoptera
and Diptera (Downes 1964, 1965; Oliver 1968; Mac-
Lean 1975; Danks 1981a). Kaufmann (1969, 1971)
showed that the subarctic species Upis ceramboides (L.)
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Table 13. Survey of synanthropic and introduced Greenlandic
Coleoptera. (+): exclusively known as subfossils; probably
introduced by the Norsemen in the Middle Ages and later
extinct.

1) More or less synanthropic species associated with cultivated
ground, dung and carrion:
Cercyon obsoletus (Gyllenhal)
Philonthus politus (Linnaeus) (+)
Philonthus cf. cephalotes (Gravenhorst) (+)
Quedius mesomelinus (Marsham)
Othius angustus Stephens (+)
Omalium excavatum Stephens
Ocalea cf. picata (Stephens) (+)

2) Synanthropic species in human habitations. barns, stables
cte. associated with fungi:
Xylodromus concinnus (Marsham)
Cryptophagus acutangulus Gyllenhal
Cryptophagus lapponicus Gyllenhal
Atomaria sp. (+)
Latridius minutus (Linnaeus)
Dienerella filum (Aubé)
Thes bergrothi (Reitter)
Corticaria serrata (Paykull)

3) Synanthropic species associated with dry organic, chiefly
animal matter:
Dermestes lardarius Linnaeus
Antagenus pellio (Linnaeus)
Reesa vespulae (Milliron)
Anthrenus museorum (Linnaeus)
Ptinus fur (Linnaeus)
Ptinus tectus Boieldieu
Ptinus raptor Sturm

4) Synanthropic species associated with dry vegetable matter,
mainly grain and flour:
Tencbroides mauritanicus (Linnacus)
Oryzaephilus surinamensis (Linnacus)
Tribolium destructor Uyttenboogart
Tenebrio obscurus Fabricius

5) Introductions with timber:
Melanophila acuminata (Degeer)
Lyctus brunneus (Stephens)
Ernobius mollis (Linnaeus)
Anobium punctatum (Degeer)
Tetropium castaneum (Linnaeus)
Gruacilia minuta (Fabricius)
Molorchus minor (Linnaeus)
Phymatodes testaceus (Linnaeus)
Xylotrechus colonus (Fabricius)
Pogonocherus fasciculatus (Degeer)
Pitvogenes chalcographus (Linnacus)

6) Casual introductions:
Eusphalerum sorbi (Gyllenhal)
Malachius aeneus (Linnaeus)

(Tenebrionidae) and Pterostichus brevicornis Kirby (Ca-
rabidae) can hibernate in any developmental stage be-
yond the egg. The individuals of P. brevicornis require
from 14 to 36 months to complete their life cycle, de-
pending on the time of oviposition. In this species the
adult life is prolonged and may include two hiberna-
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Table 14. Life cycle of Greenlandic Coleoptera. (?): species
most probably belonging to the category in question, but mate-
rial too limited to allow proper conclusions.

1) Univoltine, adult
hibernation:

Bembidion grapii
Hydroporus morio
Colymbetes dolabratus
Gyrinus opacus (?)
Quedius mesomelinus
Quedius fellmanni (?)
Atheta groenlandica (?)
Atheta islandica (?)
Nephus redtenbacheri
Coccinella transversoguttata

2) Univoltine, larval
hibernation:

Tylicus subcanus (?)

3) Biennial, both larval
and adult hibernation:

Nebria rufescens
Patrobus septentrionis
Trichocellus cognatus
Micralymma brevilingue
4) Indefinite life cycle: Simplocaria metallica (?)
Byrrhus fasciatus
Otiorhynchus arcticus
Otiorhynchus nodosus
5) Continual reproduction: Most synanthropic species
(Life cycle unknown in

Greenland: 14 species)

tions. Also the subarctic Pytho americanus Kirby (Pyth-
idae) has an extended life cycle of 2-3 years (Ring &
Tesar 1981).

Overwintering

The general low temperature and the short growing
season constitute the master factors delimiting life in the
Arctic (Downes 1964, 1965; Corbet 1972; Danks 1981a:
chapters 1,2 & 11,2).

In Greenland there is a gradient of climates from
south to north, from mild subarctic to extreme high
arctic, and along this gradient the number of species of
Coleoptera decreases to zero, fairly evenly along the
west coast, abruptly along the east coast (p. 71). A
similar decrease is indeed found in most groups of orga-
nisms, but is much more pronounced in the beetles than
in, e.g., vascular plants, Diptera and Lepidoptera, be-
cause in these taxa a significant number of well-adapted
high arctic species are found (Downes 1966, Danks
1980a). In the Coleoptera, however, only one Green-
landic species (Gnypeta cavicollis) can be denoted truly
arctic.

Seven species of beetles occur in high arctic Green-
land, and only ten have been found in high arctic North
America (Danks 1981a). Considering the number of
species further south, the Coleoptera is not a successful
taxon in the Arctic (p. 3 and Table 1).
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The cause of this is open to discussion, but may be
understood in an evolutionary context. Practically all
recent species of Coleoptera already existed by late
Tertiary, so adaptations to the much colder and fluctu-
ating climate during the Pleistocene might have been
difficult (Coope 1970; Matthews 1977, 1979).

Most arctic insects overwinter as larvae (MacLean
1975, Danks 1978, 1981a: 284), and as late as in 1966,
Asahina stated that “all of the frost resistant insects so
far known are in the larval or pupal stage” (p. 468).
Miller (1982), however, listed six species of Coleoptera
and a few other insects hibernating as cold-hardy adults
in interior, subarctic Alaska. MacLean (1975: 285) sug-
gested that “the tendency to overwinter as adults limits
the success of Coleoptera under arctic conditions”.
Thus, if it is more difficult for adult insects than for the
juvenile stages to become frost resistant, we have got
another explanation of the few arctic Coleoptera.

One effect of permafrost in the arctic soils is that
during winter all terrestrial biotopes are exposed to
temperatures below freezing (Corbet 1972, Danks
1981a: 278). However, in formerly volcanic areas (Qe-
qgertarsuag/Disko, Nuussuaq, Blosseville Kyst) many
hot springs create positive winter temperatures in their
immediate surroundings. This situation pushes the
northern limit of several species north of the limit deter-
mined by the general climate. Among plants this is well
documented (e.g., T. W. Bocher 1963, Fredskild 1981,
Lagaard 1981, Feilberg 1985) and probably the same is
the case for many insects (e.g., the occurrence of Ofi-
orhynchus arcticus on the Blosseville Kyst; Degerbgl
1937). See also Fig. 50.

Leaving out synanthropic biotopes, mammals and
birds as hosts for parasites, and hot springs, there is only
one place in the Arctic where subzero temperatures can
be entirely escaped: deep lakes that do not freeze to the
bottom. This possibility appears to be utilized by only
one Greenlandic beetle: Colymbetes dolabratus (p. 19).
All other species must be able to tolerate temperatures
below freezing, either by remaining unfrozen even at
temperatures below their freezing point (supercooling),
or by surviving freezing of the body fluids (freezing
tolerance) (see, e.g., the reviews in Danks 1978 and

1980a: 279).

However, although frost during winter reigns in all
other biotopes, the intensity varies greatly depending
on the physical factors of the site, the most important
undoubtedly being the amount of snow cover. Deep
snow insulates against low air temperatures and modi-
fies the violent thermal oscillations found on the surface
of the snow (e.g., Corbet 1972). Insects with a less
effective cryo-protective device (such as possibly many
adult beetles), may accordingly survive in winter-habi-
tats where protection against the extreme low tempera-
tures is provided by the snow.

Apart from Colymbetes dolabratus, nothing is known
about overwintering sites of the Greenlandic Coleop-
tera. But it is evident that most species are found in
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areas where fairly high summer temperatures are com-
bined with fairly large amounts of winter snow (i.e., the
subarctic and southern low arctic areas along the west
coast). Most species are here confined to lush vegeta-
tion — herbslopes, coppices along water courses, snow-
beds — where the snow generally is especially thick.
Accordingly, the restricted occurrence of most beetles
northwards and inland in Greenland could partly be due
to the decreasing and still more unstable protection by
snow.

Evidently, studies on the ecology of arctic beetles are
badly needed. In particular, investigations of hibernat-
ing stages, cold-hardiness and overwintering sites in
relation to snow cover should be highly rewarding.

Reduction of flying wings

According to Lindroth (1957: 296), the proportion of
circumpolar Coleoptera with hind wings more or less
reduced or lacking entirely increases from low to high
latitudes. Of the 33 species considered indigenous in
Greenland, 10 are constantly brachypterous or apterous
(Quedius mesomelinus, Q. fellmanni, Lathrobium fulvi-
penne, Micralymma marinum, M. brevilingue, Tylicus
subcanus, Otiorhynchus arcticus, O. nodosus, Hypera
diversipunctata, Rutidosoma globulus) and one is poly-
morphic (Bembidion grapii).

Flightlessness is a typical trait among arctic insects
(Downes 1964, 1965) and may be regarded adaptive and
one of the means of diminishing energy expenses.
Moreover, flightless beetles may be less subject to
population losses caused by passive wind-transport into
unfavourable environments.

Den Boer et al. (1980) convincingly demonstrated
that wing polymorphism must be considered the first
stage in a common evolutionary trend among Carabi-
dae, leading from the original macropterous state via
dimorphism to, eventually, complete brachyptery.
Populations living in stable habitats tend to become
brachypterous, and populations inhabiting both stable
and unstable habitats tend to become dimorphic as re-
gards length of the flying wings. Accordingly, the more
stable the biotope (the older the successional stage in a
community sere), the lower the number of macropte-
rous individuals of poly(di)morphic species to be ex-
pected. This expectancy is fulfilled by Icelandic popu-
lations of the wing-polymorphic Amara quenseli
(Schénherr) (Bengtson & Erikstad 1984).

The present arctic ecosystems may all be regarded as
immature (Downes 1965) and, geologically speaking,
very young (Matthews 1979a, Funder et al. 1984). The
high incidence of brachypterous Coleoptera in Green-
land might thus seem to contradict Den Boer et al.’s
statement. On the other hand, most of the flightless
species belong to genera which are as a rule brachy-
pterous or apterous — a condition that may be of adap-
tive value in the Arctic (see above).
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Fig. 50. Herbslope
community along a hot
spring in Uunartorsuaqg/
Engelskmandens Havn at
Qegqertarsuag/Godhavn.
The benign conditions,
especially during winter,
enable a number of
species to exist here north
of their “real” northern
limit. The dominant plants
are Alchemilla
glomerulans, Bartsia
alpina, Platanthera
hyperborea, Carex
~ariflora, Equisetum
arvense. Bembidion grapii
and Simplocaria metallica
have been taken here. In
Iceland B. grapii is
especially common around
hot springs (Lindroth
1931), and
Engelskmandens Havn is
one of the northernmost
known localities of S.
metallica.

J.B. phot., July 1968.

Parthenogenesis cies are known in bisexual forms at lower latitudes. In

the genus Otiorhynchus, the parthenogenetic popula-
Four species of beetles occur in Greenland in a parthe- tions as a rule are found in areas that were glaciated
nogenetic form, indicated by the absence of males. during the latest ice age (Weischselian), whereas the
These are Atheta groenlandica, A. islandica, A. hyper-  bisexual populations occur at the southern margin of the
borea and Otiorhynchus nodosus. Apart from the re- formerly glaciated area. The relative proportion of par-
cently described A. groenlandica (Mahler 1988) all spe-  thenogenetic Otiorhynchus species (which are at the
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same time polyploid) is considerably higher in northern
Europe (Fennoscandia) than in Central Europe (Aus-
tria, Switzerland) (Suomalainen 1962).

The tendency towards higher incidence of partheno-
genetic species is pronounced among arctic insects and
may be considered one of the means of adaptation to
the severe conditions here (Downes 1962, 1965; see also
J. Bocher 1971, Bocher & Enghoff 1984). It should be
pointed out that, in comparison with bisexual popu-
lations, parthenogenetic populations have a greater po-
tential for dispersal. A single individual, in any stage of
development, is sufficient to colonize a new area — a
significant point considering formerly glaciated areas,
such as in the Arctic.

The genotype of a parthenogenetic (apomictic) popu-
lation is described as highly generalized (“general-pur-
pose genotype”; Lynch 1984), with a high degree of
heterozygosity in combination with heterosis in poly-
ploid forms (Suomalainen et al. 1976). Such a genotype
is well adapted to a wide range of physical conditions,
but is fairly inflexible and does not enable the popu-
lation to compete successfully with sexual populations
in rich and complicated biotic communities. Therefore,
parthenogenesis seems most advantageous in low-com-
petitive biotopes, e.g., early successional communities,
disturbed sites, xeric areas, and at high altitude and
latitude (see the discussion by, e.g., Cuellar 1977, Gle-
sener & Tilman 1978, Vepsildinen & Jarvinen 1979,
Lynch 1984). A rigid, generalized genotype is probably
of special value in the unpredictably changing oceanic
low arctic areas (see, e.g., J. Bocher 1975).

Origin and immigration of the
Greenlandic Coleoptera

Review of opinions

The origin of the Greenlandic Coleoptera is, of course,
only part of the comprehensive problem concerning the
origin of the Greenlandic biota, and of the North Atlan-
tic biota as a whole. This question has been extensively
and, at times, vigorously discussed during the last cen-
tury. A full review will not be attempted here, only the
broad outline with particular emphasis on arguments
dealing with the Coleoptera. Jensen (1928) summarized
the controversy from its very outset.

One major aspect of the discussion has been the
biogeographical assignment of Greenland, i.e., whether
the biota are primarily nearctic or palaearctic. The posi-
tion of the country, so close to and traditionally in-
cluded in the North American Continent, would nat-
urally suggest a strong nearctic influence in the biota.

This is also the case in the easily dispersed groups —
plants, Diptera, Lepidoptera, Araneae, birds and mam-
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mals. In the flora of vascular plants the western element
predominates over the eastern element (T.W. Bocher et
al. 1959), and the same is the case with the Araneae
(Brendegaard 1938, 1946; Holm 1967). Downes (1966)
showed that the Greenlandic Lepidoptera fauna mainly
consists of two elements: 1) a high arctic element which
is identical with the fauna of arctic Canada, and un-
doubtedly has immigrated from there, and 2) a south-
erly fauna of adventitious and mixed origin, immigrated
through casual dispersal from overseas (Labrador, Ice-
land, etc.). A low arctic element is almost missing, and
Downes concluded that Greenland, with respect to its
fauna of southern type, is an oceanic island of post-
glacial age, very much like Iceland. The conclusions are
extended to cover several other groups of (mobile) in-
sects (Diptera, Hymenoptera: Bombidae) and also
mammals, including man. Thus Downes, and also
Danks (1981a), leave little doubt as to the principally
nearctic nature of the Greenlandic biota. It may be
added here that also the Greenlandic Trichoptera, re-
cently revised by Stoltze (1981), show marked Amer-
ican affinities. Of a total of eight species, six are nearctic
and two are holarctic.

On the other hand, Lundbeck (1891) and Henriksen
& Lundbeck (1917) stated without comments that by far
the majority of the Greenlandic terrestrial arthropods
are European or holarctic. Henriksen (1924) com-
mented on the entomological results of the Canadian
Arctic Expedition 1913-18 (Johansen 1921) and con-
cluded that “all things considered, the Canadian expedi-
tion has emphasized that the Greenlandic fauna essen-
tially is of European origin — with an element of circum-
polar species” (translated from Danish). These
statements were criticized by Jensen (1928), who
pointed out the insufficient knowledge of the North
American fauna, demonstrated the evident American
origin of the Greenlandic butterflies, and critically ex-
amined the Coleoptera. Of the 41 species of beetles
then known from Greenland (Henriksen & Lundbeck
1917) Jensen found 13 common to both America and
Europe, 10 common to Greenland and Europe, 1 (Gny-
peta cavicollis) exclusively found in East Greenland and
Siberia, 1 endemic, and 16 undoubtedly introduced,
synanthropic species. Jensen pointed out that the Eu-
ropean species are all restricted to Southwest Green-
land, primarily found in the districts colonized by the
Norsemen in the Middle Ages, and that the same spe-
cies occur in Iceland, from where the vikings started off
for Greenland. He suggested that seven species might
have been introduced by the Norsemen with hay, bed-
ding, etc. for the domestic animals brought with them
onboard their ships. In this assumption Jensen was in-
spired by Ostenfeld (1926), who was convinced that a
significant fraction of the flora of southern Greenland
was introduced by the Norsemen. This view has later
been abandoned by the botanists (e.g., Porsild 1932;
Fredskild 1969, 1973).

Lindroth (1931: 567 ff.) strongly opposed Jensen’s
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conclusions and pointed out that there is practically no
evidence of introductions of insects to Iceland and the
Faeroes except in the decidedly synanthropic groups, in
spite of the fact that these islands had many more com-
mercial connections with Europe.

In 1932 Degerbgl (1937) collected Bembidion grapii,
Byrrhus fasciatus and Otiorhynchus arcticus in central
East Greenland, thereby displacing the known northern
limit of these beetles far northwards, and far away from
Norse habitations. Degerbgl accordingly claimed that
“the new finds made on the Blosseville Coast decidedly
give the impression that the species cannot have been
imported there by man”, and like Lindroth (l.c.), he
pointed to an interglacial land connection to Europe,
and argued that part of the fauna and flora could have
survived the last glaciation in icefree refugia on the east
coast of Greenland. This view thus supported the con-
clusions of the botanists Gelting (1934, 1941) and T.W.
Bocher (1938), who considered a large portion of the
Greenlandic flora to have survived the last glaciation in
Greenland. Lindroth (1931) claimed that practically all
the indigenous insects of Iceland were glacial survivors.

As to the terricolous fauna, from a study of Greenlan-
dic oribatids and collemboles Hammer (1944: 154) con-
cluded: “This investigation of the microfauna (Orib.
and Coll.) of Greenland, which is of European and,
according to all appearances, of pre-glacial origin, has
shown that the soil fauna of Greenland as a whole must
likewise be of pre-glacial origin, segregated from some
Europcan area of distribution. In the post-glacial period
the fauna was augmented with flying and other mobile
forms, probably mostly from American regions”. This
statement was criticized by Brazndegaard (1946), who
demonstrated the strong nearctic influence in the fauna
of Araneae of Greenland, and also maintained that
Hammer and others underestimated the degree to
which the North American fauna was poorly known in
comparison with that of Europe (1946: 104 ff.). Later
Hammer (1955) modified her view and stressed the
similarity of the arctic nearctic and palaearctic faunas of
collemboles and oribatid mites, pointing to an old age
(preglacial) of the entire fauna of these taxa in the
circumpolar area. This conviction was further supported
by Omodeo (1957), and Nurminen (1970, 1973), study-
ing earthworms and enchytraeids, respectively.

One group of botanists (Seidenfaden & Serensen
1937, Iversen 1952-1953) thought that only a minor part
of the biota, the most hardy species, could have sur-
vived the glaciation; Iversen’s conclusions were based
on pollen analyses of the Holocene succession of vege-
tation. The geologists (Wegmann 1941), moreover,
pointed out that traces of glaciation had been found
everywhere in Greenland, precluding the possibility
that any species could survive throughout the Pleisto-
cene.

Nevertheless, some biologists maintained the convic-
tion that a number of organisms, including most beetles,
must have existed throughout the glacial epoch in

82

Greenland, at least during the last glaciation (Sparck
1943; Vibe 1953a, 1953b), and possible refugial areas
were suggested (T.W. Bocher 1956, 1963a). Ives (1974)
presented a review of the “nunatak hypothesis”.

Brandegaard (1946: 111-116) compared the Green-
landic distribution of spiders with that of other animal
groups, including the Coleoptera. He attempted to fit
the beetles into his zoogeographical groupings of Ara-
neae. Brandegaard refused to accept the absence of the
palaearctic beetles from North America, and as regards
Otiorhynchus arcticus he maintained that “it is almost
unthinkable that it should not be found in these areas
which are situated so close to Greenland ... It is most
probable that in nearctic areas it lives as far south as
New Foundland”.

Lindroth (1957: 255 ff) gave a detailed account of the
Greenlandic coleopterous fauna. He pointed out that
after Brown’s (1937) preliminary survey of the beetles
of Baffin Island we are able to discuss the peculiar
zoogeographical character of Greenland, and that the
beetles “contain many flightless, not easily dispersed
forms which may, in their present distribution, reflect
faunal history with unusual clarity” (p. 257). Lindroth
concluded that “the purely Palaearctic element is not
only quantitatively dominant [11 species], but ... it fur-
thermore contains the following flightless species with
conscquently reduced powers of disperal: [six species]”
(p- 257).

Lindroth (1957) included 6 beetle species in the
ncarctic element, now reduced to 4 (see pp. 68, 85). He
pointed out that only 3 of the 16 beetles known from
Baffin Island occur in Greenland, so that “within the
Arctic of the entire northern circumpolar area, the com-
paratively narrow strait between Baffin Island and
Greenland has constituted the most effective barrier to
dispersal of soil-bound animals” (1957: 264, 196la,
1968a). This point was illustrated by contrasting the
distribution of Amara alpina (Paykull) with that of Ot
orhynchus arcticus (1957: 264, maps: 266-267). The first
mentioned is circumpolar and widely distributed in the
North American Arctic, including the east coast of Baf-
fin Island and Devon Island (Lindroth 1963b: 60), but
absent from Greenland and the North Atlantic islands.
The other species is European and has its western limit
just on the castern side of Davis Strait, northwards to
65°30'N in West Greenland (see the map p. 64).

Lindroth further stressed the great similarity among
the indigenous beetle faunas of Greenland, Iceland, and
the Faeroes (1957:264 ff.). He pointed out that passive
dispersal would favour an eastward transport across the
North Atlantic because of the predominating western
winds and the direction of the Gulf Stream; and it is well
established that several Lepidoptera and “ballooning”
spiders have reached Greenland from North America,
but not a single example of aerial transport from Green-
land to Baffin Island has been suspected (see also
Danks 1981a: 246).

Lindroth admitted that a small number of beetle spe-
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cies, not at all associated with human culture, might
have been brought to Greenland (and the North Atlan-
tic islands) by pure chance. But he was “completely
unable to accept the idea that, for instance, the culture-
avoiding, wingless, sluggish, and, contrary to the major-
ity of species within the genus, obligatorily bisexual
Weevil Otiorhynchus arcticus O. Fbr. should have been
introduced into Greenland or Iceland” (1957: 268).

Considering the undoubtedly imported, synanthropic
species of Coleoptera, Lindroth (1957: 268-269) dem-
onstrated the accidental nature of introduction reflected
in the dissimilarity of the faunas of introduced species in
Greenland, Iceland and the Faeroes. Therefore, one
weighty argument against the opinion that the Eu-
ropean element was imported by man is the large num-
ber of indigenous species in common in these islands
(Table 6).

Lindroth finally concluded (1957: 270 ff.) that the
palaearctic fauna element of the Faeroes, Iceland and
Greenland must have colonized these islands by means
of a Pleistocene landbridge, probably during the next to
the last interglacial period. — The existence of Pleisto-
cene land bridges in the North Atlantic area, however,
now is regarded as totally excluded by geological evi-
dence (Matthews 1980, Eldholm & Thiede 1980, Coope
1986).

Larsson (1959) discussed the origin of the Icelandic
Coleoptera and also included considerations about the
Greenlandic beetles. He largely agreed with and sup-
ported Lindroth’s (1931) conclusions. He considered
the coleopterous fauna of Iceland and Greenland to be
very old and, apart from the obvious human introduc-
tions, as composed of species surviving from the Terti-
ary in a number of icefree refugia.

In his impressive survey of arctic arthropods, Danks
(1981a: 238-247, 354-355) briefly summarized the dis-
cussion about the origin of Greenlandic biota. He dis-
missed the special zoogeographical problems presented
by the Coleoptera by saying that “the palaearctic ele-
ments” in Greenland comprise only 11 species. Most of
these belong to the two families Staphylinidae and Cur-
culionidae, both of which are inadequately known taxo-
nomically and in other parts of the world contain many
introduced species” (1981a: 240-241).

Coope (1969a, 1970, 1979, 1986, etc.) introduced into
the discussion precise knowledge of the faunal history,
based on comprehensive studies of subfossil, Pleisto-
cene insects, mainly Coleoptera, and chiefly from Bri-
tain. He stated (1969) that many species that occur in
the Lateglacial fauna of Britain and the modern fauna
of Scandinavia are among those that were thought to
have survived the full glacial phase in refugial areas on
the west coast of Norway (see Lindroth 1949, 1953,
1958, 1969, 1970, 1979, etc.). Coope suggested that
these species, possibly in Lateglacial time, reached the
newly deglaciated areas on the Norwegian coast by
drifting across the intervening sea on ice or frozen flood
refuse washed to sea during the presumably violent
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spring thaws of that time. The British fauna of the
climatically favourable Allergd interstadial could have
provided Scandinavia with the relatively thermophilous
species that have always been a puzzling element in the
fauna that was thought to have survived the Glacial
time, or part of it, in Norwegian refugia.

Coope (1970) expanded the argument to cover even
the North Altantic islands and Greenland. He wrote (p.
116) that “this passive transport might also explain the
existence in the North Atlantic of a puzzling consistent
biota which has so strong affinities with that of the
Palaearctic, even as far as Greenland. The common
occurrence, in these areas, of plants with low dispersal
capabilities and flightless, soil-bound insects, has led
biogeographers to postulate land bridges connecting
these islands at various periods ranging from the Pleis-
tocene to the Tertiary; suggestions that have not on the
whole met with geological approval”.

Brinck (1966) expressed a similar view and stressed
the importance of the existence of the huge Lateglacial
North Sea Land (“Dogger Land”) traversed by numer-
ous rivers, and “courses of fresh water tend to act as
aids rather than obstacles to dispersal” (p. 258). Fjell-
berg (1972) also accepted the significance of the North
Sea Land for the recolonization by Coleoptera of south-
ern Norway after the glaciations.

Coope (1986) further elaborated his theory concern-
ing the colonization of the North Atlantic islands. He
gives an account of the immense increase in our knowl-
edge of Quaternary geology during the two last dec-
ades, pointing not only to the existence of many more
glacial-interglacial cycles than hitherto known, but also
showing that the conditions during the glacial phases
were much more severe than envisaged, e.g., when
Lindroth and others proposed refugia in Scandinavia,
Iceland and Greenland. Coope suggested that the North
Atlantic islands lost almost all their biota at the height
of the ice ages and that they were invaded and colonized
almost entirely from northwestern Europe during two
short phases in Lateglacial, when masses of fresh melt
water floating on the salt water, and ocean surface
currents different from those of today would have acted
as aids to the dispersal in the North Atlantic. The de-
creasing faunal diversity, e.g., in the Coleoptera, from
the Shetlands over the Faeroes and Iceland to Green-
land might reflect the progressive loss of soil-bound
insects as they were transported for increasing distances
across the ocean.

Discussion

In general the Greenlandic biota are dominated by cir-
cumpolar and holarctic species, and in addition most
higher taxa contain both a nearctic and a palaearctic
element. The share of nearctic and palaearctic species
highly differs among the systematic groups, but on the
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Table 15. Greenlandic Coleoptera found as subfossils in North
America and/or Europe.* (Modern distributions: P, palaearc-
tic; N, nearctic; WH, western holarctic; the remainder are
circumpolar).

North America Europe

Nebria rufescens
Patrobus septentrionis
Bembidion grapii
Trichocellus cognatus
Hydroporus morio
Colymbetes dolabratus
Gyrinus opacus
Helophorus brevipalpis
Quedius fellmanni
Omalium excavatum
Micralymma brevilingue
Simplocaria metallica
Simplocaria elongata
Tylicus subcanus
Byrrhus fasciatus
Nephus redtenbacheri
Otiorhynchus arcticus
Otiorhynchus nodosus
Hypera diversipunctata X

XXX XXX
X X

X X X X X

(P)
(P)

X
X

(WH)

X X X X
X X

(P)
(P)

X X X X X

*' According to Morgan & Morgan (1980), and J. V. Mat-
thews, Ottawa; S. A. Elias, Boulder; G. R. Coope, Bir-
mingham, (in litt.).

whole the flora and fauna of Greenland represent a
transition from the Nearctic to the Palaearctic Region.
This is not surprising. However, considering the geo-
graphical position of Greenland, it is astonishing and
biogeographically very important that purely palaearc-
tic clements are so well represented in most taxa.

The Coleoptera have played a significant role in the
discussion of the origin of the biota of Greenland — and
clsewhere in the North Atlantic area. This is largely
because of their generally limited capacity for dispersal:
Onec-third of the native Greenlandic species are brach-
yptcrous or apterous, and most of the winged species
usc their wings only exceptionally. Being compact and
rclatively heavy, the beetles are not commonly fit for
passive aerial transport. Accordingly, the beetles should
be regarded as indicators of dispersal: where they can
be transported, most other components of the flora and
fauna can also go (Coope 1986).

In the Greenlandic Coleoptera the palaearctic influ-
ence is exceptionally high. There is, of course, still the
possibility that some of the species considered palaearc-
tic do occur in North America (e.g., Atheta spp.), but
the efforts in recent years in arctic Canada and Alaska
have not yet revealed any of them. On the other hand,
one purely nearctic species (Tylicus subcanus) has re-
cently been discovered in Greenland.

The rapidly increasing knowledge of subfossil Qua-
ternary insect faunas from western Europe and North
America (e.g., Coope 1970, 1979b; Morgan & Morgan
1980) have shown still more convincingly, that great
caution is needed when faunal history is deduced from
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present distributions. It could be, for instance, that the
palaearctic weevils found in Greenland might some day
be revealed as fossils in North America, thereby in-
dicating a former circumpolar distribution. But so far
only Greenlandic species with a circumpolar modern
distribution (and one nearctic: Tylicus subcanus) have
been found in Pleistocene and late Tertiary deposits
from North America (e.g., Matthews 1974, 1975, 1977,
Matthews et al. 1986; Morgan & Morgan 1980; Hughes
et al. 1981). See Table 15.

On the other hand, in addition to some of the circum-
polar species, a number of the palaearctic Greenlandic
species have been found in European Pleistocene and
Lateglacial sediments (Table 15), namely Helophorus
brevipalpis, Omalium excavatum, Nephus redtenbach-
eri, Otiorhynchus arcticus, and O. nodosus. Especially
the Otiorhynchus-species are very common European
fossils (Henriksen 1935; Coope 1969b, 1977; Morgan
1969).

There is accordingly not yet any fossil evidence that
the palaearctic element in the coleopterous fauna of
Greenland originated in America. How and when did
these species then manage to colonize Greenland?

Tertiary fauna

The easiest explanation (see Haarlgv 1942, Hammer
1944, Brandegaard 1946, Omodeo 1957, Larsson 1959,
Nurminen 1973) would be to consider the soil-bound
fauna, including the Coleoptera, of Greenland and the
other North Atlantic islands, so remarkably uniform
and like that of northwestern Europe, to be the remains
of the fauna common to these areas when they were
united by a number of land bridges during the late
Tertiary (Matthews 1980, Eldholm & Thiede 1980).

The Kap Kgbenhavn Formation in northeastern Pe-
ary Land, at first assumed interglacial (Fredskild &
Rgen 1982), has now been dated as late Pliocene (Fun-
der & Hjort 1979; Funder et al. 1984, 1985a, 1985b).

These deposits contain numerous insect fragments,
mainly of Coleoptera, which when identified will yield
invaluable evidence of the insect fauna inhabiting the
subarctic forest-tundra, which existed in northernmost
Greenland just before the commencement of Pleisto-
cene glaciations (Bennike 1984; Bocher, in press; Ben-
nike & Bocher, in press).

From preliminary samples, Fredskild & Rgen (1982)
identified a number of animal remains, including the
beetles Bembidion grapii, Gyrinus opacus, Hydroporus
sp., and cf. Phyllodecta sp. Not least the last-mentioned
is remarkable, as it is the first record of a chrysomelid
from Greenland.

Pleistocene fauna

Concerning survival of biota from the Tertiary, the Qua-
ternary glaciations present the great problem. Nowa-
days most geologists and biologists studying the condi-
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tions of life during the Pleistocene agree that several
times, at the height of the numerous glaciations, a “tab-
ula rasa” prevailed in the glaciated areas (Coope 1979,
1986). Still, however, it seems possible that a small
fraction of the most hardy species could survive the
hostile conditions of icefree refugia. The existence of
icefree areas at least in some places along the east coast
of Greenland (Jameson Land, Hold with Hope, Wollas-
ton Forland), from the last (Eemian) interglacial during
the Weichselian (Wisconsinan) glaciation, now appears
well established (Funder 1979, 1982). Fredskild (1973:
216) stated: “The Wisconsin glaciation was not one
uninterrupted glaciation covering the whole area with a
heavy ice blanket. Interstadials, changing centers of
glaciation etc. altered the conditions through space and
time, and with the effective dispersal of many arctic
plants these were able to settle as soon as an ice-free
ground was exposed”.

Even given the possibility of icefree areas in shifting
positions in Greenland during the entire Pleistocene
epoch, this would not solve our problem. With one
exception, the Greenlandic beetles are not truly arctic
species, most of them being confined to or most fre-
quent in the southwestern, subarctic part of the country
(p. 70 and Table 6). Lindroth (1931, 1957, 1965: 70 ff.)
and Larsson (1959) admited that the beetle faunas of
both Iceland and Greenland are principally low arctic to
subarctic, with a number of species preferring forest
biotopes in Scandinavia! It is accordingly not realistic to
associate these forms (e.g., Trichocellus cognatus, Que-
dius fellmanni, Lathrobium fulvipenne, Nephus redten-
bacheri) with the harsh conditions in a glacial refugium
envisaged by, e.g., Fredskild (1973), Funder (1979),
and Coope (1979, 1986). Some of the more eurytopic,
northerly occurring species (Hydroporus morio, Colym-
betes dolabratus, Micralymma brevilingue, Byrrhus fas-
ciatus) could possibly have lived in refugia. The only
high arctic Greenlandic beetle, Gnypeta cavicollis,
might of course be a glacial survivor.

Unfortunately, Pleistocene terrestrial and limnic fos-
sils have not yet been found in Greenland, apart from
some dubious calcareous concretions containing pollen
(Bryan 1954). It would be especially interesting to find
fossiliferous deposits from the East Greenland areas
which have probably been icefree since the Eemian
Interglacial (Funder 1979, 1982).

Holocene immigration

The geographical position of Greenland — a large, arctic
island totally isolated from other land masses in a south-
erly direction — imposes special problems as regards the
recolonization following glaciations. In other areas —
North America, Europe, Siberia - the biota could sim-
ply follow the retreating ice northwards. This possibility
did not exist in Greenland, where the only immigration
route for the less mobile forms was through the high
arctic Canadian islands and across the narrow straits
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separating Ellesmere Island and northern Greenland.
This route, however, can only have served the immigra-
tion of high arctic species able to get across not only the
straits between Ellesmere Island and Greenland but
also a number of straits, sounds and channels separating
the Queen Elizabeth Islands from the Canadian main-
land. During summer the spread could be achieved by
means of active flight in combination with wind, or by
passive wind-dispersal of light animals, possibly dis-
persal by rafting on floating blocks of ice carrying soil
and plant debris; in winter, wind-dispersal of cold-hardy
hibernating stages across the frozen straits is another
possibility (see the discussion by McAlpine 1964, 1965).

However, this immigration route is unsuitable and
very unlikely for most Greenlandic Coleoptera,
whereas it is undoubtedly of importance for a number of
other taxa (notably higher plants, freshwater Entomo-
straca, Lepidoptera, Diptera, Araneae, and mammals,
including man; see Jensen 1928, T.W.Bdécher et al.
1959, Rgen 1962, Downes 1966, Holm 1967, Danks
1981a).

The restrictions on the immigration imposed by the
position of Greenland undoubtedly have caused many
taxa to be much more deficient in species than what
might be expected by comparison with climatically simi-
lar areas (Jensen 1928: 18). Coope (1986) showed that
Greenland has got only 17% of the expected number of
Coleoptera, and Lindroth (1985: 17) estimated the
number of Carabidae of the northernmost, arctic Fen-
noscandia as at least 50 species — contrasting with the 4
carabids in Greenland.

Jensen (1928) pointed out that during the Postglacial
Hypsithermal (warm period), when distributions pre-
sumably extended farther northwards than at present, a
number of species with a southern distribution in
Greenland (and North America) might have used the
northwestern immigration route.

Still, this gateway can only be considered as likely for
the nearctic or circumpolar (holarctic) species, some of
which might have survived part of the Pleistocene in
Greenland. We know that the dytiscids, Hydroporus
morio and Colymbetes dolabratus, were present in
southern Greenland already 8600 and 3900 years ago,
respectively (Fredskild et al. 1975).

Some winged, circumpolar species with a subarctic to
low arctic distribution (Gyrinus opacus, Simplocaria
metallica, Caenoscelis ferruginea) might have used the
northwestern route, or could have blown over the Davis
Strait, during the Hypsithermal, since none of them
occur today in arctic parts of North America.

Coccinella transversoguttata undoubtedly has immi-
grated from North America. It is “western holarctic”,
not found in Europe, not even as subfossil, and it fre-
quently flies.

Micralymma brevilingue and Dorytomus imbecillus
are also western holarctic, but these are flightless (apte-
rous and brachypterous, respectively). Interestingly
enough, the only purely nearctic species, Tylicus sub-
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canus, is also brachypterous. As mentioned, Micra-
lymma brevilingue is a likely candidate for having sur-
vived part of the Pleistocene in Greenland, but how and
when the other two species have succeeded in getting to
Greenland is really enigmatic.

Turning now to the palaearctic group of mainly sub-
arctic to low arctic species, the discussion quoted above
(Jensen, Henriksen, Lindroth, and others) shall not be
rcpcated here, but is of course the basis for a reconsid-
cration of the problems.

The possibilities of passive dispersal from Europe by
means of wind, ocean currents or birds have been exten-
sively discussed by Lindroth (1931, 1957; also by Elton
1925, Brandegaard 1928, Wolf 1937, and Kryger &
Schmiedeknecht 1938). Bristowe (1925) thought that
the entire invertebrate fauna of Jan Mayen could have
come with driftwood from Scandinavia and Siberia.

As disposed nowadays, both the prevailing wind and
the ocean currents of the North Atlantic would favour a
passive transport in the opposite direction (i.e., from
west to east); and especially regarding the Coleoptera,
none of these means of dispersal have been credited any
significance. On the other hand, a number of recent
studies have shown that a large number of insects, in-
cluding several species of Coleoptera, may be blown by
the wind for considerable distances, e.g. to constitute
“fall out” on glaciers (Gressitt & Yoshimoto 1974, Ed-
wards 1987).
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C Fig. 51.

a: Malachius
aeneus (L.) (p. 49);
b: Melanophila
acuminata (Degeer)
(p- 42); c:
Dermestes lardarius
L. (p. 48); d:
Tenebroides
mauritanicus (L.)
(p- 49); e: Gracilia
minuta (F.) (p. 57);
f: Pogonocherus
fasciculatus
(Degeer) (p. 59).

Regarding transport with driftwood and similar ob-
jects, both the very long duration of a voyage following
the backward curling of the North Atlantic Drift north-
wards to about 80°N and then southwest along the East
Greenland coast, and the protracted exposure to salt
water and a very cold climate, renders this invasion
route absolutely improbable. It should be remembered
that a prolonged exposure to the salinity of ocean water
causes lethal desiccation in most terrestrial organisms
(Palmen 1944, Lindroth et al. 1973, Coope 1986).

Nonetheless, the proposal put forward by Coope
(1969, 1970, 1979, 1986) of a Lateglacial passive spread
over the North Atlantic from northwestern Europe to
the North Atlantic Islands, including Greenland, ap-
pears to present the best solution to the enigmatic exist-
ence in these islands of fairly uniform biota of a marked
palaearctic affinity (see Bengtson 1981). Coope envi-
sages a situation which occurred twice, before and after
the Younger Dryas episode, when the Gulf Stream had
another course than today, turning westwards just be-
fore entering the Norwegian Sea, and passing the Fae-
roes and Iceland to southernmost Greenland (Jansen et
al. 1983). At the same time there was a very low surface
salinity in the North Atlantic, caused by masses of fresh
meltwater from the rapidly shrinking ice sheet in Scan-
dinavia (see Ruddiman & Mc Intyre 1981). Violent
spring floods in Doggerland would carry to sea large
quantities of fjord ice and river ice loaded with soil and
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Fig. 52.

a: Attagenus pellio (L.) (p. 48); b: Reesa vespulae (Milliron) (p. 48); ¢: Anthrenus museorum (L.) (p. 48); d: Ernobius mollis (L.)
(p. 48)§e: Anobium punctatum (Degeer) (p. 48); f: Tribolium destructor Uyttenboogart (p. 57); g,h: Prinus fur (L.) 3, (p. 49);
i,j: Ptinus raptor Sturm &, Q (p. 49); k: Ptinus tectus Boieldieu (p. 49); |: Lyctus brunneus (Stephens) (p. 48).

plant debris, also containing, e.g., insects in their cold
resistant hibernating stages.

This means of transport would, of course, carry cir-
cumpolar as well as palaearctic species to the islands,
and consequently circumpolar species have not neces-
sarily invaded Greenland from North America. More-
over, since the combination of the deflected Gulf
Stream and the fresh meltwater floating on the North
Atlantic occurred during two relatively warm climatic
periods, the flora and fauna available for transport was
not arctic, but subarctic-temperate, which provides an
explanation of the puzzling southern character of the
coleopterous faunas of the North Atlantic islands.

It is, however, not quite enough to be brought safely
to, for example, Greenland during the Lateglacial. The
deflected Gulf Stream would most likely deposit any
transported goods somewhere along the southernmost
shore of the east coast, which at present, as probably
also in the Lateglacial, is a highly inhospitable place,
where establishment of temperate species would be al-
most excluded. An ocean current around Kap Farvel
and continuing some way up the west coast, like today,
must be a necessary prerequisite for a successful colo-
nization by most of the present-day beetle fauna. Still, it
is highly impressive that, e.g., the famous Bembidion
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grapii, in which only one third of the Greenlandic indi-
viduals are macropterous, has been able to extend its
occurrence northwards to the head of Ukkusissat Fjord
on the west coast, and to Mgrkefjord on the east coast
(map p. 11) during the 10000 years since its assumed
arrival somewhere in southernmost Greenland. Here
the possibility of wind dispersal during winter, as sug-
gested by McAlpine (1965), could be taken into consid-
eration.

The deterioration of climate during the Younger
Dryas probably caused most of the early colonizers to
succumb, so that the lasting colonization must have
taken place just following this cold period, i.e., about
10000 to 9500 B.C. (see the discussion by Buckland et
al. 1986).

Introductions by man

About half the species of Coleoptera recorded from
Greenland are without doubt human introductions,
most of them members of the cosmopolitan, synan-
thropic fauna (see the survey in Table 13 and Figs 51—
55).

Regarding what is here considered the indigenous
fauna, the possibility of importation by the Norsemen
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Fig. 53.

a: Eusphalerum sorbi (Gyllenhal) (p. 29); b: Oryzaephilus surinamensis (L.) (p. 49); ¢: Cryptophagus acutangulus Gyllenhal (p.
49): d: Cryptophagus lapponicus Gyllenhal (p. 50); e: Thes bergrothi (Reitter) (p. 56); f: Dienerella filum (Aubé) (p. 56): g:

Corticaria serrata (Paykull) (p. 56); h: Pityogenes chalcographus (L..) (p. 68).

b C

10 mm

Fig. 54.

a: Tenebrio
obscurus F. (p. 57):
b: Tetropium
castaneum (L.) (p.
57); ¢: Callidium
violaceum (L.) (p.
59); d: Phymatodes
testaceus (L.) (p.
59): e: Xvlotrechus
colonus (F.) (p.
59): f: Molorchus
minor (L.) (p.

59).
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Fig. 55. a
a: Cercyon
obsoletus
(Gyllenhal) (p. 23);
b: Othius angustus
Stephens (p. 28); c:
Philonthus
cephalotes
(Gravenhorst) (p.
24); d: Philonthus
politus (L.) (p. 24);
¢: Ocalea picata
(Stephens) (p. 36).

(Jensen 1928: 15) cannot be totally rebutted. However,
Norse introductions are difficult to detect among the
circumpolar species when an occurrence in Greenland
fits naturally into the general distribution of a species.

Among the palaearctic species only those largely con-
fined to the old Norse settlements (Nanortalik and Qa-
qortog/Julianehab Districts, Godthébsfjord) need con-
sideration — species belonging to the subarctic-southern
low arctic fauna element (p. 71): Lathrobium fulvi-
penne, Omalium excavatum, Atheta vestita, and Nephus
redtenbacheri.

These species are in common with Iceland, and Lin-
droth’s arguments against their possible introduction
(pp. 81-83) still appear valid*). It must also be remem-
bered that they could as well belong to the group of
suggested Lateglacial invaders treated above (p. 86).
Vibe (1953a, 1953b) pointed out that during the entire
period from the start of Danish colonization in 1721 till
now, with increasing traffic and trade with Europe, not
a single instance of an introduced insect species estab-

*) Lindroth (1957: 267) also included Atheta fungi and Quedius
boops in his list of species “which may have been brought over,
by pure chance”. The first-mentioned turned out to be the
circumpolar Q. fellmanni, which appears to have a Greenlan-
dic distribution restricted to the Norse settlements (map p. 27).
The Greenlandic species formerly considered A. fungi is in fact
the newly described A. groenlandica Mahler (p. 39).
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lished outdoors in Greenland has been reported. Why
should the vikings have been so much more capable of
introducing insects?

But, in fact, they were. Recent archaeological in-
vestigations have shed a highly interesting light on the
insect fauna associated with the Norse settlements in the
Nuuk/Godthab District (Buckland et al. 1983, Buckland
1986, in litt.). In excavated farms from Nipaatsoq and
Kilaarsarfik were found both ubiquitous, indigenous
species and synanthropic species associated with rural
culture. These included a number of species which were
here recorded from Greenland for the first time — and
which probably later died out when the Norsemen dis-
appeared: Othius angustus, Philonthus politus, Philon-
thus (?) cephalotes, Ocalea (?) picata, Atomaria sp.

Quedius mesomelinus and Xylodromus concinnus,
contrary to the other species, apparently managed to
survive to the present day, but may now have become
extinct. These species may have survived the disappear-
ance of the Norse culture by switching over to a life
associated with the eskimo turf huts, which have now
largely disappeared, at least in southern Greenland.

Also Eusphalerum sorbi belongs to these old intro-
ductions, but has presumably been reintroduced re-
cently. Latridius minutus may or may not belong to the
indigenous fauna (p. 55) but was probably also intro-
duced with the Norsemen.
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Conclusions about origin

A survival from the Tertiary through the entire Pleisto-
cene of any Greenlandic beetle is highly improbable. A
few, hardy species might have existed in refugia from
the Eem Interglacial during the last glaciation. One
purely nearctic and one holarctic species undoubtedly
have come to Greenland from North America during
the Holocene, most probably during the Lateglacial
Hypsithermal, and the same may be true for two more,
“western” holarctic species, absent from Europe. The
remainder of the species most likely are Lateglacial
invaders from western Europe.

The Norsemen were responsible for a number of in-
troductions, of which only very few, partly synanthropic
forms, have survived to the present day. If some of the
palaearctic species here considered indigenous have in
fact been imported by vikings, this possibility is re-
stricted to only a couple of species.

Final conclusions

Danks (1981a: 247) enumerated the characteristics of
the Greenlandic insect fauna as “1) The prevalence of
circumpolar (or at least holarctic) species; 2) the nearc-
tic rather than palearctic affinities of a majority of the
fauna that is not holarctic; 3) the significance within
Greenland of north-south differences in range type; 4)
the substantial proportion of the North American high
arctic fauna that occurs in northern Greenland; 5) the
relative paucity of low arctic, subarctic and boreal ele-
ments that might be expected in southern Greenland; 6)
the frequent occurrence, in the south, of introduced
species, many of which are palearctic”.

Considering the Coleoptera of Greenland, it appears
that none of these points really applies.

The number of circumpolar + holarctic species (11 +
5) is almost equalled by the number of palaearctic spe-
cies (13 + 1) if the amphiatlantic Micralymma marinum
is considered introduced to North America (Larsson &
Gigja 1959). The purely nearctic element is represented
by only one species (but possibly the “endemic” Atheta
groenlandica will prove to be nearctic).

Only one species, the high arctic Gnypeta cavicollis,
appears to have a southern limit in Greenland.

Of the seven species of beetles (apart from introduc-
tions) reported by Danks from high arctic North Amer-
ica, only two arc found in high arctic Greenland (Hy-
droporus morio, Micralymma brevilingue), but two
more merely identified to genus (Gnypeta sp., Atheta
sp.) might be in common. One remarkable difference
between the two high arctic faunas is the occurrence in
northeastern Canada of Amara alpina (Paykull), which
is absent from Greenland (p. 82); another is the exten-
sion into high arctic Greenland of a number of species
(Bembidion grapii, Colymbetes dolabratus, Byrrhus fas-
ciatus, Coccinella transversoguttata) which in North
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America are confined to low arctic and subarctic envi-
ronments.

The Greenlandic beetle fauna is chiefly made up of
low arctic and subarctic species.

It is not evident, nor very likely, that any of the
Greenlandic beetles today living in the open have been
introduced by man. Exceptions are probably a few
partly synanthropic species (Cercyon obsoletus, Que-
dius mesomelinus, Omalium excavatum, Latridius mi-
nutus).

G. R. Coope has presented an inspiring and well-
founded theory of a Lateglacial colonization of the
North Atlantic islands from Northwestern Europe by
the soil-bound biota, including most Coleoptera. This
theory offers a solution to the problems concerning the
strong palaearctic influence in the Greenlandic Coleop-
tera, and also explains the southern character of the
fauna.
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Taxonomical index

Synonyms in brackets.
(Surveys of indigenous species are found in Tables 6, 7 & 8; a survey of synanthropic and introduced species is
found in Table 13; a survey of families is found in Table 5)

(Acrotona fungi) ............ 39 Cerambycidae .............. 57
Agabus congener . ........... 4 (Cercyon lugubris)........... 23
Amara alpina ............ ... 10, 82, 90 Cercyon obsoletus ........... 23, 90; Fig. 55,a
Amara quenseli ............. 61,79 Chrysomelidae .............. 84
Anobiidae.................. 48 Coccinella transversoguttata . .. 52,71, 72, 73, 76, 85,
Anobium punctatum . . . .. .... 48; Fig. 52.e 90; Figs 33, 47, 49;
(Anthobium sorbi)........... 29 Tables 9, 10, 11, 12,
Anthrenus museorum . .. ... .. 48; Fig. 52,¢c 14; Map p. 54
Arpedium beringense . . . ..... 4 Coccinella transversoguttata
Atheta ..................... 5, 36, 37, 39, 72, 84, ephippiata . . ............... 52

90 (Coccinella transversoguttata
Atheta fungi ................ 4, 39, 40, 89 quinguenotata) . ............. 52
Atheta groenlandica. . . . ... ... 4, 39, 73,75, 76, 80, Coccinellidae ............... 51

89, 90; Fig. 23; Tables 4, 16, 17, 71, 76, 77,

9, 11, 12, 14; Map p.
33

79, 85, 90; Figs 8, 9,
49; Tables 9, 12, 14,

Atheta hercynica ............ 40 15; Map p. 20
Atheta hyperborea . .......... 4, 39, 41, 80; Figs 25, Colymbetes dolabratus

49; Tables 9, 12; Map groenlandicus .............. 17

p. 38 Colymbetes dolabratus
Atheta islandica . ............ 35, 39, 40, 75, 80; Homsoni ¢ smssvsaswosmiss 17

Fig. 24; Tables 9, 10, (Colymbetes groenlandicus)... 4

11, 12, 14; Map p. 38 Corticaria fulva ............ 56
Atheta vestita . .............. 4, 34, 37, 41, 89; Fig. (Corticaria linearis) . ... ..... 56

26; Map p. 33 Corticaria rubripes. ......... 56, 71; Fig. 35; Map
Atomaria................... 50, 89 p. 54
Attagenus pellio .. ........... 48; Fig. 52,a Corticaria serrata . .. ........ 56; Fig. 53,g

Cryptophagidae ............ 5,49, 77

(Bembidion grapei) .. ...... ..
Bembidion grapii . ...........

Bembidion yukonum. . . ... ...

Boreophilia................. 39, 40, 41 Dermestidae............... 5, 48
Buprestidae ................ 42 Dienerella filum .. ........ .. 56; Fig. 53,f
Byrrhidae . .:viinvinminiins 5,42,77 Dorytomus ................ 5
Byrrhus fasciatus ............ 43, 44, 46, 71, 72, 73, (Dorytomus alaskanus). . . . .. 67
76, 77, 82, 85, 90; Dorytomus imbecillus . . . . . .. 4, 66, 69, 85; Fig. 43;
Figs 30, 49; Tables 9, Map p. 64
10, 11, 12, 14, 15; (Dorytomus subsimilis). . . . .. 67
Map p. 45 Dytiscidae................. 4,15
Caenoscelis ferruginea. . . .. ... 4, 50, 69, 85; Fig. 31; Elateridae . ................ 4
Map p. 38 (Enicmus minutus) ......... 55
(Callidium variabile) . . . . ... .. 59 Ernobius mollis .. .......... 48; Fig. 52,d
Callidium violaceum . . . . .. ... 59; Fig. 54,¢ Eusphalerum sorbi . ........ 29, 89; Fig. 53.a
Calodera ................... 37
Carabidae .................. 577 Gnypeta................... 90
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12
12, 14, 15, 69, 71, 72,

Cryptophagus acutangulus . . . .
Cryptophagus lapponicus . . . .

49; Fig. 53,c
50; Fig. 53,d

75,79, 82, 84, 87, 90, (Cryptophagus validus). . . . .. 50
Figs 4, 6, 47, 49, 50; Cucujidae ................. 49
Tables 3, 9, 10, 11, Curculionidae.............. 5,59, 77

12, 14, 15; Map p. 11
14

Dermestes lardarius . .. ......

48; Fig. 51,¢



Gnypeta cavicollis ........... 36, 71, 73, 78, 85, 90;
Fig. 22; Map p. 38

Graciliaminuta ............. 57; Fig. Sl,e

Gyrinidae ..o oovnecariwiion 21

Gyrinus marinus ............ 22

Gyrinus opacus ............. 4, 21, 69, 84, 85; Figs
10, 11; Tables 14, 15;
Map p. 20

Gyrinus opacus blairi . ....... 22

Helophorus brevipalpis. . . . . .. 4,23, 71, 84; Fig. 12;
Table 15; Map p. 20

Hydrophilidae ......... ..... 4,523

Hydroporus ................ 84

(Hydroporus melanocephalus) 15

Hydroporus morio. .......... 15, 71, 85, 90; Figs 7,

49; Tables 9, 11, 12,
14, 15; Map p. 20
Hydroporus polaris . . . ... .... 17
Hypera diversipunctata . . . . . .. 66, 69, 75, 79; Fig.
42; Tables 9, 10, 11,
12, 15; Map p. 64
Hypolithus sanborni . . ... .... 4

(Lathridius (Thea) bergrothi) . 56

Lathrobium fulvipenne . ... ... S, 28, 79, 85, 89; Fig.
15; Map p. 27

Latridiidae ................. 5, 55,77

Latridius minutus. . . ......... 4, 55, 56, 68, 70, 89,
90; Figs 34, 49; Map
p. 54

Lyctidae ................... 48

Lyctus brunneus. ............ 48; Fig. 52,1

Malachiidae ................ 49

Malachius aeneus. . . .. ....... 49; Fig. S1,a

Melanophila acuminata. . . .. .. 42; Fig. 51,b

Micralymma .. .............. 31, 32,34

Micralymma brevilingue . . . ... 31, 32, 34, 40, 71, 72,

73, 79, 85, 86, 90;
Figs 20, 21, 49; Tables
9, 10, 12, 14, 15; Map

p- 33

Micralymma brevilingue

brevilingue ........c..oivisin 34

Micralymma brevilingue

dicksont's s« 5535 55w e wim s 30 34

Micralymma caucasicum . . ... 35

(Micralymma dicksoni). . . .. .. 34

Micralymma marinum . . ... .. 4, 31, 34, 35,73, 79,
90; Figs 18, 19; Map
p. 33

(Micralymma stimpsoni). . . . .. 32

(Microgramme minutus). . . . .. 55

Mocyta. .................... 39

Molorchus minor . ........... 59; Fig. 54,f

(Nebria gyllenhali). . . ........ )
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(Nebria gyllenhali munsteri) .. 5

Nebria rufescens. ...........

Nebria rufescens var. balbi . ..

Nephus redtenbacheri var.

limonii ....................

Ocalea picata . .............
Omalium excavatum . . ... ...

Omalium rivulare . .........
Oryzaephilus surinamensis . . . .
Othius angustus . ...........
(Othius melanocephalus) . . ..
Otiorhynchus ..............
Otiorhynchus arcticus . . . .. ..

Otiorhynchus nodosus ... ...

(Otiorrhynchus dubius) .. ...

Patrobus australis . .........
Patrobus septentrionis . . .. ...

(Patrobus septentrionis

australis) ........... .. ...,
Pelophila borealis ..........
Peryphus . .................
Philonthus cephalotes . . .. ...
Philonthus politus ... .......
Phyllodecta . ...............
Phymatodes testaceus . . . ....
(Phytonomus elongatus) . . . ..
Pityogenes chalcographus. . ..
Pogonocherus fasciculatus . . ..
Pterostichus brevicornis . . . ..
Ptinidae...................
Plinus fur ««:ssosmssmsrmensy
Ptinus raptor. . .............
Ptinus tectus ...............
Pytho americanus ..........

5,8,9, 10, 11, 15, 69,
71, 73, 76; Figs 1, 6,
49; Tables 2, 9, 11,
12, 14, 15; Map p. 11
5

51, 73, 75, 76, 84, 85,
89; Figs 32, 49; Tables
9, 10, 11, 12, 14, 15;
Map p. 54

36, 89; Fig. 55,e

27, 29, 84, 89, 90;
Fig. 16; Tables 9, 12,
15; Map p. 27

30

49; Fig. 53,b

28, 89; Fig. 55,b

28

80

59, 63, 65, 72, 73, 75,
76,77, 79, 82, 83, 84;
Figs 36, 37, 38, 39,
47, 49; Tables 4, 9,
10, 11, 12, 14, 15;
Map p. 64

60, 61, 63, 72, 73, 76,
77, 79, 80, 84; Figs
39, 40, 41, 47, 49;
Tables 9, 10, 11, 12,
14, 15; Map p. 64

63

8

4,8, 11, 15, 69, 71,
72, 73, 76; Figs 2, 3,
6, 47, 49; Tables 9,
10, 11, 12, 14, 15;
Map p. 11
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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 Gregn-
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 ac-
cepted without abridgement.

Manuscript

Language. — Manuscripts should be in English (preferred
language), French or German. Authors who are not writ-
ing 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
Greenlandic Language Committee. Authors are advised to
submit sketch-maps with all required names to the Secre-
tary for checking before the manuscript is submitted.
Names of Greenland localities outside the area with which
the paper is concerned should be accompanied by coordi-
nates (longitude 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 1 should contain 1) title, 2) name(s) of author(s), 3)
abstract, 4) key words (max. 10), 5) author’s full postal ad-
dress(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 indi-
cated by a wavy line in pencil under the appropriate words.

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

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 Palacontolog-

ical Association symposium, Birmingham, September
1974: 121-151. Univ. Wales Press.

Tarling, D. H. 1967. The palacomagnetic properties of
some Tertiary lavas from East Greenland. — Earth
planet. Sci. Lett. 3: 81-88.

Titles of journals should be abbreviated according to the
latest (4th) edition of the World List of Scientific Period-
icals and supplementary lists issued by BUCOP (British
Union-Catalogue of Publications). If in doubt, give the title
in full.

Meddelelser om Grgnland, Bioscience (Geoscience, Man
& Society) should be abbreviated thus: Meddr Grgnland,
Biosci. (Geosci., Man & Soc.)

Hlustrations

General. — Submit two copies of all diagrams, maps, photo-
graphs, 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 reproduc-
tion, 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 cap-
tion.

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 let-
tering such tables use “Letraset” or a typewriter with car-
bon 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), 14 columns (117 mm) or a page (157 mm). The maxi-
mum 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 edi-
tor is requested. Only typographic errors should be cor-
rected 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 (in-
cluding illustrations) are not returned to the author after
printing unless specifically requested.

Copyright

Copyright for 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 ob-
tained if he is still alive.
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