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(Carabidae and Staphylinidae (Col.) in swede and
cauliflower fields in south-eastern Norway

ARILD ANDERSEN

Andersen. A. Carabidae and Staphylinidae (Col.) in swede and cauliflower fields in south-
eastern Norway. Fauna norv. Ser. B. 29, 49—61.

During May—Oct. 1975 —81 about 20 000 carabids and 48 000 staphylinids were caught in
12 swede and cauliflower fields at Jeloy (sand and gravel, moraine), As (clay) and Ski (clay-
ish moraine). Carabids were most numerous in May —June (spring breeders) and Aug. (au-
tumn breeders), while staphylinids were most numerous in May —July. The activity density
for each species caught in each field is given, as well as the time for its maximum activity.

The three localities had a quite similar fauna, the Serensen index of similarity for carabids
being 44 for Jeloy—Ski, 62 for Jeley —As and 86 for As—Ski. Among the 10 most nume-
rous carabid species at each of the three localities, the following six were in common: Bem-
bidion lampros (Herbst), Calathus melanocephalus (L.), Bembidion quadrimaculatum (L.),
Trechus quadristriatus (Schrank), Harpalus rufipes (Degeer) and Clivina fossor (L.). The
same holds for the following seven staphylinid species: Aloconota gregaria (Erichson), Ami-
scha analis (Gravenhorst), Aleochara bipustulata (L.,), Atheta fungi (Gravenhorst), Anotylus

rugosus (Fabricius), Tachyporus hypnorum (Fabricius) and T. chrysomelinus (L.).
The eight most numerous carabid and staphylinid species are discussed separately. Their
seasonal changes during May —October are given in histograms and comments are given on

their reproduction cyclus.

Arild Andersen, Norwegian Plant Protection Institute, N-1432 As-NLH, Norway.

INTRODUCTION

The carabids of common European crops have
been quite thoroughly investigated (Thiele
1977). This is mainly due to their value as preda-
tors of several pest species. The staphylinids are
less investigated, both because of their difficult
taxonomy and because their importance as pre-
dators may be more doubtful (Geiler 1959/60,
Pietra;szko & Clercq 1978, Topp & Trittelvitz
1980).

The purpose of the present investigation was
to collect information about the fauna of these
beetles in some Norwegian fields as this was not
previously done. It is part of a project evaluating
the importance of the natural enemies of the tur-
nip root fly Delia floralis (Fallén), a serious pest
in several cruciferous crops.

Parts of the fields were treated with different
insecticides. A discussion of the effects of the in-
secticide treatments on the beetles will, how-
ever, be given in a separate article.

LOCALITIES

The fields were located at Jeloy (near Moss) in
Ostfold county and As and Ski in Akershus co-
unty, all areas lying 25—50 km south of Oslo.

Fauna norv. Ser. B 29: 49—61. Oslo 1982.

The trapping was done at Jeloy in 1975—81 (ex-
cept in 1977), at As in 1978 —81 and at Ski in
1979—80.

At Jeloy the soil consisted of sand and gravel
(moraine). This farm was situated close to the
sea and the experimental field was each year a
0.6 ha swede field surrounded by potatoes, bar-
ley, meadow, gravel roads and mixed forests.
Weeds were removed mechanically and by
hand in June, but some occurred in late sum-
mer, especially Stellaria media (L.) and Cheno-
podium album L. The experimental fields, one
each year, were situated in different parts of the
farm, not more than 500 meters apart, the pre-
vious crop being either barley or meadow (not
treated with insecticides). From 1978 on, the
area was irrigated. Most of the field was treated
with granules of either trichloronate, isofenphos
or chlorfenvinphos at sowing in late May aga-
inst root flies, but a small part of about 400 m2
each year was kept untreated. This farm by the
vea had a yearly mean temperature of 6.8°C,
..3° higher than the other two localities, lying
about 10 km in from the sea.

At As the soil consisted of clay. The experi-
mental field was each year a 4 ha swede field
urrounded by meadow, turnips, roads and
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spruce forest. Weeds were removed mechani-
cally and by hand in June, but in late summer,
especially cruciferous weeds, Elytrigia repens
(L.) and Matricaria inodora L. were abundant.
As at Jeloy the experimental fields, one each
year, were situated in different parts of the farm
not more than 500 meters apart, except for the
field in 1981, which was 1500 meters away
from the other three. The previous crops had al-
ways been 2 years of meadow not treated with
insecticides. Manure was used all years and at
least one forth of the field was treated with
granules of isofenphos or chlorfenvinphos at
sowing in May against root flies. In addition
fenitrothion was sprayed against flea beetles in
May 1978 and 1979.

At Ski the soil consisted of clayish moraine.
This experimental field was a 3 ha cauliflower
field surrounded by barley, gravel roads and
mixed forest. [t was irrigated, and very little
weeds occurred because of herbicide treatment.
Half the field was sprayed with permethrin and
half with bromophos against caterpillars, and in
addition some parts along the edge were
sprayed with fenitrothion against bugs. The soil
used for growing the seedlings had been treated
with isofenphos against root flies. The field had
been used for cauliflower several years with
heavy use of insecticides.

MATERIAL AND METHODS

Pitfall traps were used, consisting of two 95 mm
deep plastic cups one inside the other and with
an upper diameter of 66 mm. The cups were
dug flush with the soil in a plant row and the
inner cup was equipped with a handle. The trap
was filled with 4% formalin and a little liquid
detergent and protected from rain and birds by a
10 x 10 cm huntonite plate about 5 cm above
the ground, supported by wire hoops. They
were put up in early May to early June and ta-
ken down late Aug. to early Oct. About once a
week the traps were emptied, and then only the
inner cup was removed, leaving the other one to
keep the soil in place. The number of traps var-
ied between the fields, but normally about 50
were used per field. Traps were put up in stra-
ight lines, 5—25 meters apart, depending upon
the size of the field, The trapping period in each
of the 12 fields is shown in Fig. 1.

Pitfall traps measure activity density. It is de-
pendent not only on the population density of a
species, but also on its activity (Thiele 1977). In
the present article mean number of specimens
per 100 trap days during the trapping period is
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used to measure this activity density, trap days
being the number of traps used multiplied by the
number of days of capture. There are problems
in comparing the activity density between fields
and species because several factors varied, such
as distance between the traps. Traps standing
close together will overlap in their effective
«catching-area», and thus catch less than traps
farther apart. Since the trapping periods varied,
this will also influence the catch of each species,
especially those with maximum activity early or
late in the year, as a varying part of its activity
peak will fall inside the trapping period. I still
find the mean number of specimens per 100 trap
days the most useful tool to compare the activity
density of the different species between fields
and areas.

The total material consists of 20431 carabids
of at least 74 species and 48373 staphylinids of
at least 133 species. The nomenclature follows
Silfverberg (1979), with names used in Lindroth
(1960) with later corrections by Strand (1970
and 1977} in brackets. In 1975 gnd 1976 most of
the Atheta- and Oxypoda-material was classified
to species, later on this was done only with
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Fig. 1. Total activity density for carabids (@) and
staphylinids (A) in each of the 12 fields.
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Table 1. Mean activity density, given in specimens per 100 trap days for carabids caught at Jeloy, As and Ski
1975—1981 togheter with their activity months. r> 0.1 specimens per 100 trap days. roman numbers
= probably reproduction activity.

Latin numbers = trapping months.

JELAY As SKI Activity
Species 1975 1976 1978 1979 1980 1981 1978 1979 1980 1981 1979 1980 months
Acupalpus meridianus (L.) r 6
Agonum assimile (Paykull) 0.5 0.1 7-8
A. dorsale (Pontoppidan) r 0.9 10.5 14.2 VI-VII
A. muelleri (Herbst) r r 0,1 r r 0.1 r vV-vI
Amara aenea (Degeer) r 6,8
A. apricaria (Paykull) r 0.2 r 0.2 0.3 r 2.2 a.9 0.2 0.1 r x 5-9
A. aulica (Panzer) r r r r r r r r r r VII-VIIT
A. bifrons (Gyllenhal) 0.5 3.0 1.1 0.5 r 0.2 1.2 2.2 5.0 0.5 r VII-VIII
A. brunnea (Gyllenhal) r 6
A. communis (Panzer) r 6-7
A. consularis (Duftschmid) r r r r 6~9
A. eurynota (Panzer) 0.1 «r 0.1 0.3 «r r 6-9
A, familiaris (Duftschmid) r r r 5-9
A. fulva (Degeer) 0.6 0.3 01 1.5 «r VII-VITT
A. lunicollis Schigdte r 6-7
A. municipalis (Duftschmid) r 9
A. plebeja (Gyllenhal) r 0.4 r 0.1 r r 0.3 vI
A. praetermissa (Sahlberg) r 7
A. sp. T r 0.2 r r r r r r -
Anisodactylus binotatus (Fabricius) 6
Asaphidion flavipes (L.) r r 5
Badister bullatus (Schrank)

(=bipustulatus Fabricius) r r r r r 5-7
Bembidion aeneum Germar 0.2 0.2 r r r v
B. bruxellense Wesma&l r r 5-6
B. guttula (Fabricius) 0.1 2.1 3.7 1.2 r r r vV-vI
B. lampros (Herbst) 8.7 0.4 7.2 7.8 15.8 30.6 3.1 8.1 29.4 4.4 1.6 1.1 V-vi
B. properans (Stephens) r 5
B. guadrimaculatum (L.) 0.3 0.2 1.7 2.2 0.7 1.2 4.8 7.3 7.5 0.3 0.4 1.3 V-VII
B. tetracolum Say r 6
Calathus ambiguus (Paykull) r 7
C. erratus (Sahlberg} T 0,2 r 0.6 «r r r r 0.1 VII-VIII
C. fuscipes (Goeze) r r r r r 7-8
C. melanocephalus (L.) 2.7 19.4 7.4 1.9 2.9 1.4 4.3 8.4 9.5 5.6 r 0.4 VII-VIIT
€. micropterus (Duftschmid) r r r 6-7
Carabus hortensis L. 0.4 r 0.4 r r r r 8-9
C. nemoralis Miller r r 0.4 0.1 r 5-8
€. violaceus L. r 7

livina fossor (L.) 0.7 ¢.6 0.1 1.3 3,5 2,4 2.9 2.0 1,9 0.4 0.1 0.2 V-VI
Sychrus caraboides (L.) r 8
Cymindils macularis Fisher v,

Waldheim r 7
Dromius quadrimaculatus (L.) r 8
D. notatus Stephens r r 7.9
Dyschirius globosus (Herbst) 0.1 r r r 5-6
Elaphrus riparius (L.) r 5
Harpalus affinis (Schrank) ® 0.1 r r 0.6 r r 0.4 0.7 1.1 0.4 r r 5-9
H. latus (L.) ’ r r r r 5-7
H. quadripunctatus Dejean r r r r r r r r 6-8
M. rufibarbis (Fabricius)

(=seladon Schauberger) r r r r r r 6=7
H. rufipes (Dégeer) 1.1 1.7 2.6 1.3 0.6 1.7 2.7 1.9 2.4 1.1 0.4 0.2 VI-VIII
H. smaragdinus (Duftschmid) r 6
H. tardus (Panzer) r r 0.1 6-7
Lebla chlorocephala Hoffmannsegg r r 6
Leistus ferrugineus (L.) r 9
Loricera pilicornis (Fabricius) r 0.3 1.2 0.4 0.6 r 6-8
Nebria brevicollis (Fabricius) r 8
Notiophilus aesthuans Motschulsky r 8
N. aquaticus (L.) r r 7-9
N, biguttatus (Fabricius) r 7
N. germinyi Fauvel r r 7
Patrobus atrofus (Strgm) r r r r 0.3 r r 0.1 VII-VIIT
Pterostichus cupreus (L.) r r r r r v-vI
P. melanarius (Illiger) r 0.3 r r r 1.1 24.9 7.1 15.2 1.2 0.6 VII-VIII
P. niger (Schaller) r r 0.2 0.4 1.5 0.9 0.1 2,1 2.0 1.8 r 0.4 VIII
P. nigrita (Paykull) r 6
P. oblongopunctatus (Fabricius) r r r 5-7
P. strenuus (Panzer) r r r r 5-6,9
P. versicolor (Sturm) r 5
Syntomus (Metabletus)

truncatellus (L.) r r r r 6-8
Synuchus vivalis (Illiger)

(=nivalis Panzer) 0.2 r r 0.1 0.5 r 0.3 0.6 5.5 r VII-VIII
Tachys bisulcatus (Nicolai) r 5
Trechus discus (Fabricius) 0.1 0.1 0.5 0.3 0.1 VII-VIII
T. micros (Herbst) r r 0.1 0.6 0.2 0.6 r r VI-VII
T. quadristriatus (Schrank) r r 0.9 r 0.2 0.2 3.5 8.3 1.6 1.4 5.4 1.3 VII-IX
T. secalls (Paykull) r r 0.1 0.4 0.9 2.6 5.2 0.1 0.2 VIII
Number of specimens 1697 2776 1012 540 1129 767 2701 3686 3989 1027 609 498

" " species 33 37 28 25 35 19 31 30 29 24 30 37
" " trapdays 10530 10206 4410 2670 2940 1386 8960 5088 5424 2340 5910 7284
HS Shannon-index 1.71 1,23 1,89 2.18 1.8l 1.42 2,50 2.18 2.11 2,11 1.71 2.58



Table 2. Mean activity density, given in specimens per 100 trap days for staphylinids caught at Jelay, As and
Ski 1975—1981 together with their activity months. r <0.1 secimens per 100 trap days. Roman number
= maximum, probably reproduction activity.

Latin numbers = trapping months.

JELPY As SKI Activity

Species 1975 1976 1978 1979 1980 1981 1978 1979 1980 1981 1979 1980 months
Acidota crenata (Fabricius) r r r 0.2 5-8
Acrotona (Atheta) aterrima

(Gravenhorst) r r r 0.3 0.1 0.5 0.9 0.3 0.3 0.1 0.2 r v
A. (A.) sordida (Marsham) 0.4 r v-vI
Aleochara bilineata Gyllenhal 1.6 2,7 0.1 0.3 r 1.3 1.6 0.4 0.3 r r r 5-9
A. bipustulata (L.} 1.2 3,5 2,9 355 0.6 0,2 9.6 2,0 1.9 2.0 0.9 v-vI
A. brevipennis Gravenhorst r r r 0.3 r 0.5 1.4 0.9 r 0.1 Vv-vI
A. curtula (Goeze) r r 7.9 B
A. spadicea (Erichson) 0.1 0.3 r 5-9 -
A. verna Say G.4 0.3 r r r VI-VII
A. sp. G.1 r -
Aleocharinae spp. r r 0.5 0.9 1.2 3.6 1,1 0.6 0.5 r 0.6 1.2 -
Aloconota (Atheta) gregaria {Erichson) 1.2 1.0 3,5 5.4 10.1 25,6 90,7 33.7 50.9 3.6 6.6 2.8 V-VI i
Amischa analis (Gravenhorst} 2.5 €.3 13.9 15.5 9.4 8.4 38.6 23.3 16.9 0.4 25.2 5.8 V-v1 .
Anotylus {Oxytelus) nitidulus

{Gravenhorst) r 6
A. (0.) rugosus (Fabricius) 0.6 0.6 0.4 1.6 3.9 5.3 9.2 4.2 6.7 3.8 2.7 6.2 V-vI
A, (0.) tetracarinatus (Block) r r 5,7
Anthophagus omalinus Zetterstedt r T 7-8
Arpedium quadrum (Gravenhorst) r r 0.3 r 3.4 0.4 0.4 0.4 r V{+IX?)
Atheta amicula (Stephens) r 7
A, brunnea (Fabricius) r r r r 0.1 5-7
A. celata (Erichson) r 7
A, elongatula (Gravenhorst) r 6-7 ]
A. fungi (Gravenhorst) 0.8 0.9 5.6 9.9 6.1 12.0 1.8 4.9 7.9 6.8 2.3 5.6 VII-VIII
A. laticollis (Stephens) G.1 r 0.1 1.2 1.6 r r T VII-VIII
A. macrocera {Thomson) r r 4 6-7
A. palustris {Kiesenwetter) Q.3 0.4 VIT
A. trinotata {Kraatz} r [3 i
Autalia puncticollis Sharp r 8
A. rivularis {Gravenhorst) r 8
Atrecus (Baptolinus) longiceps

(Fauvel) 4 7
cordalia obscura (Gravenhorst} r 6
Carpelimus (Trogophloeus) sp. r r - bl
Callicerus obscurus r 6
Deliphrum tectum (Paykull) x r 9
Dinaraea (Atheta) angustula (Gyllenhal) r € 0.2 v.S 0.7 u.2 5.7 18.0 25.5 0.4 r b4 v-vI
Dinothenarus (Staphylinus) pubescens

(Gegeer) r 5
Drusilla (Astilbus) canaliculata

(Fabricius) r 0,2 r 0.2 r r r r VI
Falagria caesa Erichson (sulcata

Paykull) r r 5,7-8
Gabrius pennatus Sharp d r 0.2 0.3 r r r r v-vI
G. trossulus (Nordmann) d r T 5-6
G. velox Sharp &' 0.1 r r 0.4 0.3 0.5 r r b4 V-vi
G. pennatus/trossulus/velox 9 r r 0.1 0.2 0.3 0.3 r 0.2 r -
G. sp. r -
Geostiba (Sipalia) circellaris

{Gravenhorst) r r 0.4 0.2 r 1.3 r 0.2 r V-Vl
Gnypeta ripicola (Kiesenwetter) . 7
Gyrohypnus angustatus Stephens r 0.4 r 0.6 0.2 1.1 0.8 r r r V-vI
G. atratus ({Heer) r 5-7
G. fracticornis (Maller) r 8-9
G. sp. r r -
Heterothops quadripunctulus

(Gravenhorst) r r r 0.5 0.1 0.2 0.4 r v-vI
Ilyobates subopacus Palm r r r 6-7
Ischnopoda (Tachyusa) atra

{Gravenhorst) r 7
I. (T.) leucopus {Marsham) r r 5-6
Lathrobium fulvipenne Gravenhorst r r r r 0.2 0.6 0.5 0.2 r r v-v1
L. geminum Kraatz r 0.1 r 5-6
L. sp. r r r -
Lesteva longoelytrata {(Goeze) r 6
Liogluta (Atheta) microptera

(Thomson) 1.8 r r r v-vI
Lithocharis obscurella Erichson r 5-6
Lordithon (Bolitobius) lunulatus (L.) r 6
Megarthrus denticollis (Beck) r r 7-8
M. sinuatocollis (Lacordaire) r r r 8
Mycetoporus forticornis Fauvel r 7
M. longicornis Maklin r 5-6
M. punctus (Gravenhorst) r [
M. splendidus (Gravenhorst) r 0.1 r r r 0.2 VI-VII
M. sp. 0.3 0.1 r 2.8 2.4 0.1 r 1.0 0.2 r -
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Species

1975 1976

1978

As
1980 1981 1978 1979

JELOY

1979 1980

SKI
1981 1979

1980

Activity
months

forts. tab. 2

Neobisnius lathrobioides (Baudi)
(cerruti Gridelli
Ocypus (Staphylinus) melanarius Heer
(globulifer auct.nec. Fourcroy)
Oligota inflata Mannerheim
Olophrum assimile (Paykull)
0. fuscum (Gravenhorst)
Omalium caesum Gravenhorst
0. rivulare (Paykull}
Othius angustus Stephens (melano-
cephalus Gravenhorst)
0. myrmecophilus Kiesenwetter
Oxypoda advena Maklin .
0. brachyptera (Stephens)
0. exoleta Erichson
0. haemorrhoa Mannerheim
0. longipes Mulsant & Rey
0. opaca (Gravenhorst)
0. spectabilis Markel
0. sp.
Oxytelus sculptus Gravenhorst
Parocyusa (Chilopora) rubicunda
(Erichson)
Philonthus addendus Sharp.
P. atratus (Gravenhorst)
carbonarius {Gravenhorst)
{varius Gyllenhal)
cognatus Stephens (fuscipennis
Mannerheim)
. decorus {Gravenhorst)
. debilis (Gravenhorst)
. nitidus (Fabricius}
. ochropus {(Gravenhorst)
Gravenhorst)
politus (L.)
pachycephalus Nordmann (sordidus
Gravenhorst)
splendens (Fabricius)
succicola Thomson (chalceus
Ganglbauer)
P. varians (Paykull)
P. sp.
Phloeocharis subtilissima Mannerheim
1>latyd.racus (Staphylinius)
stercorarius (Olivier)
Quedius boops (Gravenhorst)
Q. fuliginosus (Gravenhorst)
Q. molochinus (Gravenhorst)
(picipennis Paykull)
Q. nitipennis (Stephens)
Q. sp.
Rugilus (Stilicus) fufipes Germar
Sepedophilus (Conosoma) testaceus
¥ (Fabricius)
Stenus biguttatus (L.)
S. clavicornis (Scopoli)
S. similis (Berbst)
S. tarsalis Ljungh
S. sp.
Tachinus corticinus Gravenhorst
T. laticollis Gravenhorst
T. lignorum (L.)
T. marginellus (Fabricius)
T. signatus (Gravenhorst) (rufipes
Degeer)
Tachyporus chrysomelinus (L.)
hypnorum (Fabricius)
nitidulus (Fabricius)
obtusus (L.)
pulchellus Mannerheim
pusillus Gravenhorst
solutus Erichson
sp.
Tinotus morion (Gravenhorst)
Trichophya pilicornis (Gyllenhal)
Xantholinus clairei Coiffait
X. linearis (Olivier) .
X. tricolor (Fabrictus).
X. sp.
Xylodromus depressus (Gravenhorst)
Zyras humeralis (Gravenhorst)
Z. limbatus (Paykull)
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some of the easier and more numerous species.
Because of this, diversity indices are calculated
only for carabids.

RESULTS AND DISCUSSION

Fig. 1 shows the total activity density of carabids
and staphylinids in the 12 fields. The carabids
are often divided into two main reproductive
groups, spring and autumn breeders (Larsson
1939). The spring breeders have high activity in
May—June and for many species a lower acti-
vity again occur when the next generation emer-
ges in Aug.—Sept. The autumn breeders have a
high activity in July—Sept. The curves for the
total catch in Fig. 1 vary depending upon how
much is caught of the two groups.

According to Thiele (1977), a higher percen-
tage of spring breeders are found on sand than
on clay, showing an overall preference for dry-
ness and heat. This was confirmed in the present
investigation, the ratio of individuals of autumn
to spring breeders at Jeloy (sandy soil) being 1:2,
while the ratio at As and Ski (clayish soils) was
about 2:1. The percentage of autumnbreeding
species was 43, 44 and 39, respectively, which
corresponds well with data in Basedow et al.
(1976).

Most of the staphylinids in the present investi-
gation had their maximum activity density in
May —July and a lower activity in Aug. —Sept.,
when probably the next generation occurs (Fig.
1). However, the variation from field to field is
great. These results correspond well with what
is found by other authors (Geiler 1959/60, Has-
san 1969, Topp & Trittelvitz 1980).

Tab. I and 2 show the total catch of the diffe-
rent species for each field. To the right the tables
show when the species occurred during the
trapping season. For the more numerous species

with a typical maximum that probably is repro-
duction activity, Roman numbers give the
month(s) when this occur. For the less nume-
rous species and for species with a more evenly
distributed activity density, Latin numbers give
the month(s) they were caught.

At the bottom of the tables also the number of
specimens and the minimum number of species
found per field are given, as well as the number
of trap days and the diversity index (for carabids
only).

The Serensen index of similarity between the
three localities was 62 for Jeloy/As, 44 for Je-
loy/Ski and 86 for As/Ski. The Serensen index
between fields in the same locality varied bet-
ween 50—74 at Jeley, 70—83 at As and it was
72 at Ski. The index between fields from diffe-
rent localities varied between 45—82. The mean
between fields from the same locality was 66.2
as compared with 59.4 for fields from different
localities. These values clearly show the great si-
milarity between the faunas in the three locali:
ties. Tab. 3 and 4 show the ten, most numerous
species at each of the three localities. Six of the
carabids and seven of the staphylinid species are
in common, which again strongly emphasizes
this similarity. Probably the dominant species
are much the same for fields in this geographical
area, and only their degree of dominance is mo-
dified by extrinsic and intrinsic factors between
fields and years.

The diversity index for carabids is shown at
the bottom of Tab. 1. The high diversity at As is
probably mainly due to the high density of
weeds that made these fields more heteroge-
nous. As also had the highest activity densities,
with yearly means for carabids varying between
30—74 per 100 trap days and for staphylinids
between 25—202 each year. Corresponding
numbers for Jeloy was 16 —55 and 11 —85. The

Table 3. The most numerous carabid species in each of the 3 localities.

T

Abun-

dance

No JELOY As - SKI
1 Bembidion lampros Pterostichus melanarius Trechus quadristriatus
2 Calathus melanocephalus Bembidion lampros Bembidion lampros
3 Agonum dorsale Calathus melanocephalus Pterostichus melanarius
4 Harpalus rufipes Bembidion quadrimaculatum  Bembidion quadrimaculatum
5 Clivina fossor Trechus quadristriatus Harpalus rufipes
6 Bembidion quadrimaculatum  T. secalis Pterostichus niger
7 Amara bifrons Amara bifrons Calathus melanocephalus
8 Pterostichus niger Harpalus rufipes Trechus discus
9 Amara fulva Clivina fossor Clivina fossor

10 Trechus guadristriatus Bembidion guttula Trechus secalis
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Table 4. The 10 most numerous staphylinid species in each of the 3 localities.

Abun-
dance
No. JELOY AS SKI
1 Amischa analis Aloconota gregaria Amischa analis
2 Aloconota gregaria Amischa analis Aloconota gregaria
3 Aleochara bipustulata Dinaraea angustula Anotylus rugosus
4 Atheta fungi Philonthus ochropus Atheta fungi
5 Tachyporus hypnorum Anotylus rugosus Tachyporus hypnorum
6 Anotylus rugosus Atheta fungi Tachyporus chrysomelinus
7 Tachinus corticinus Tachyporus hypnorum Aleochara bipustulata
8 Tachyporus chrysomelinus Aleochara bipustulata Tachyporus obtusus
9 Aleochara bilineata Tachyporus chrysomelinus Philonthus ochropus
10 Tachyporus obtusus Philonthus cognatus Arpedium quadrum

fact that clay soil has a higher beetle population
than sandy soil has been generally found in Eu-
ropean fields (Thiele 1977).

Ski had extraordinarily few beetles, the num-
bers being 7— 10 for carabids and 27—49 for
staphylinids. This was probably due to the
heavy use of insecticides for several years and
the fact that herbicides reduced the weed cover
to almost nil.

Total number of carabids species caught at Je-
loy, As and Ski were 62, 43 and 43, respectively,
the same for staphylinids being 101, 91 and 63.
The 8 most numerous carabids and staphylinids
are in the following treated separately, and com-
ments are given to some of the other species.
Numbers given in brackets are the mean num-
ber of specimens per 100 trap days per year (cal-
culated mean from the numbers in Tab. 1 and
2). Breeding periods and habitat preferences for
carabids not specifically mentioned are taken
from Lindroth (1945).

Carabids

Bembidion lampros (Herbst) was the most numerous
carabid, making up 24.2% of the material. The mean
per year was highest at Jeloy (11.8) and As (11.3)
while the activity density at Ski was only about 10 %
of this. Lindroth (1945) says it prefers open and
sunny areas, and it is frequently mentioned as domi-
nating in European fields (Thiele 1977). The maxi-
mum activity density was found in May —June (Fig.
2), when it reproduces, and among the lower catch in
July —Sept. several callow specimens, belonging to
the next generation, appeared.

The second most numerous carabid was Calathus
melanocephalus, (L.) making up 20.6 % of the mate-
rial. Like the previous species the mean per year was
highest at Jelay (6.0) and As (7.0). The Ski catch was
only about 5% of that at Jeley. This is probably due
mainly to the irrigation, as it is known to prefer very

dry areas. It is said to appear on all sorts of soils, and
is common in European fields (Thiele 1977). A pos-
sible preferance for sandy soil could not be confir-
med in the present investigation. Maximum activity
density occurred during Aug. (Fig. 3), when it is
known to reproduce. A smaller and varying peak of
acitivty in June—IJuly, seen most easily in Jeloy
1976, probably represents specimens tha# have over-
wintered as adults, as shown by van Dijk (1973).
Prerostichus melanarius (Illiger), the third most
numerous species, made up 11.0% of the material.
At As (12.1) and Ski (0.9) it was among the domina-
ting species, which confirms what is previously
known from other European fields. It is said to be
lacking on sand and this was verified by the fact that
is was rarely caught at Jeley (Tab. 1). Maximum acti-
vity density appeared in July—Aug. (Fig. 4), when it
reproduces. The smaller peak in May—June, most
easily seen at As 1979, probably represents animals
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Fig. 2. Activity density for Bembidion lampros in
each of the 12 fields.
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Fig. 3. Activity density for Calathus melanocephalus
in each of the 12 fields.

that have overwintered as adults, as shown for Ca-
lathus melanocephalus by van Dijk (1973).
Bembidion quadrimaculatum (L), making up
7.6 % of the material was most numerous at As (5.0),
ranked as nr. 4. Also at Ski it was ranked as nr. 4, but
the mean activity of 0.85 was no higher than that at
Jeloy (1.1). It is common on both clay and sand in
European fields (Thiele 1977), but in the present in-
vestigation it obviously preferred clay. The maxi-
mum acitivly, in contrast to B. lampros, was spread
over a long period, from May —July (Fig. 5). It is a
spring breeder, and in July —Sept. callow specimens
of the next generation appeared in the traps.
Trechus quadristriatus (Schrank) made up 6.5%
of the material and was one of the very few relatively
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Fig. 4. Activity density for Pterostichus melanarius in
each of the 12 fields.
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Fig. 5. Activity density for Bembidion quadrimacula-
tum in each of the 12 fields.

numerous species at Ski (3.4). The reason might be
that the leaves of the cauliflower gave more shade
than those of the swedes and thus were more attraca
tive, as this species is known to prefer more shade
than for instance Bembidion lamprbs (Mitchell 1963).
It was common also at As (3.7), but more scarcely ca-
ught at Jeley (0.2). It is previously known as a domi-
nating species in European fields (Thiele 1977). The
maximum activity density occurred in Aug.—Sept.
(Fig. 6), when it reproduces.

Harpalus rufipes (Degeer), known as a typical fi?
eld-species (Thiele 1977) made up 5.0% of the mate-
rial. It is said to avoid sand (Lindroth 1945), but this
was not confirmed by the present investigation, as it
was as numerous at Jeloy (1.5) as at As (2.0). At Ski it
was, as most species, less numerous (0.3). The maxi-
mum activity density occurred in June —Aug. (Fig.
7), when it reproduces. For some unknown reason
this species seems to have a more stable activity den-
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Fig. 6. Activity density for Trechus quadristriatus in
each of the 12 fields.
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sity from year to year than most other carabids (Tab.
1).

Amara bifrons (Gyllenhal), making up 4.5% of the
material, is said to prefer dry sand. The preference
for dryness was confirmed, as it was rarely caught in
the irrigated fields at Ski (Tab. 1), but it was found re-
latively more often on the clay at As (2.2) than on the
sand at Jeley (0.9). As both places were dry during
summer, this species might be more dependent upon
the dryness than the type of soil. Thiele (1977) says it
is common in fields only in eastern Europe. It was
most numerous in July —Aug. (Fig. 8), when it rep-
roduces. A smaller peak in June—July, most easily
sseen at Jeley 1976, probably represents individuals
that have overwintered as adults, as was shown for
Calathus melanocephalus by van Dijk (1973).

Clivina fossor (L.) made up 4.0% of the material. It
is eurotyp, but prefers wet clay and is lacking on
sand. In this investigation it was most numerous at
Jeloy (1.4) and As (2.0) the catch at Ski was much lo-
wer (0.2). Clearly no preference for clay was found.
As to the wetness there is no typical preference, as
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Fig. 8. Activity density for Amara bifrons in each of
the 12 fields.
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shown by the low catches at Ski, but there are higher
catches at Jeloy the last years when irrigation made
the fields more moist (Fig. 1). It is previously known
as common in European fields (Thiele 1977). Maxi-
mum activity density occurred in May —June (Fig.
9), when it reproduces. During July —Aug. callow
specimens belonging to the next generation appeared
in the traps.

Staphylinids

Aloconota gregaria (Erichson) was the most nume-
rous staphylinid, making up 29.9% of the staphyli-
nid material. The mean activity density per year was
much higher at As (44.7) than at Jeloy (7.8) and Ski
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Fig. 10. Activity density for Aloconota gregaria in
each of the 12 fields.
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(4.7), so although it was commong at all three locali-
ties, it obviously preferred the clay soil at As. Hassan
(1969) found it numerous in cabbage fields and Gei-
ler (1959/60) also caught it in various fields. Maxi-
mum activity density occurred in May—June (Fig.
10}, when it probably reproduces. More than 200 cal-
low specimens thal must belong to the next genera-
tion were caught from 26. June—29. Sept., mainly in
Aug. and the beginning of Sept. This generation pro-
bably overwinters as adults and reproduces next
summer.

Amischa analis (Gravenhorst) was the second most
numerous species, making up 20.3% of the material.
This species also was common at all three localities,
but was caught more at As (20.7) and Ski (15.5) than
at Jeloy (9.3). The reason for this may be a preference
for clay and wet soil. Previously Geiler (1959/60}
and Topp & Trittelvitz (1980) have caught it in var-
ious fields. Maximum activity density occurred in
May —June (Fig. 11). when it probably reproduces.
About 20 callow specimens were caught from 7.
July —8. Sept., which shows that a new generation
emerges. One callow specimen caught 29. May 1979
at Ski shows a possible second generation or indica-
ted that part of the population emerges the next sp-
ring.

Dinaraea angustula (Gyllenhal), making up 6.1 %
of the material, was numerous on the clay soil at As
(12.4), but only rarely caught at Jeloy and Ski (Tab.
1). Geiler (1959/60) and Topp & Trittelvitz (1980) fo-
und it numerous in various fields. Maximum activity
density occurred in May—June (Fig. 12), when it

58

2k Jolay 975 {40
W {20
:E R I

= Jeloy 9% ) As
- ' -
MRS {e
H —— - 4
:. L. 0 ﬂ—r—r—“”’m \_L‘_L/IL 20
4 r As
« I D_‘ {120
N R e e 1o
s 3 Jeiey 19 e
- 2 1o
i S 1
o al o Jeley 980 1%
c RN XX ]
. 3 11
E J nnn___
s Swum ),
a NN Mg

2} delwy 1981 34 Ski 1e

I it

sl
M Jd  ATE M a T AT s

Fig. 12. Activity density for Dinaraea angustula in
each of the 12 fields.

probably reproduces and a smaller peak appeared in
July—Aug. From 22. June—18. Aug. about 60 cal+
low speciemens were caught which must belong to
the next generation that emerges. As with Aloconota
gregaria this generation probably overwinters as
adults and reproduces the next summer.

Aleochara bipustulata (1..) made up 5.8% of the
material and was most numerous at Jelay (7.3), less
numerous at As (3.4) and Ski (1.5). This species para-
sitizes among several dipterous species also on Delid
brassicae (Wiedemann), and to a lesser extent on D.

Sfloralis (Peschke & Fuldner 1977). Although Sundby

and Taksdal (1969) did not find it in a survey of Nor-
wegian hosts of these two Delia-species, the fact that
these were common at the sandy soil at Jeloy might
be the reason for the high catches of A. bipustulata
here. It is often reported as common in European
Brassica-crops (Coaker & Williams 1963). Maximum
activity density occurred in May—June (Fig. 13),
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Fig. 13. Activity density for Aleochara bipustulata in
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when it probably reproduces. From Fig. 13 it is, ho-

wever, not possible to conclude whether it has 1 or 2

(generations a year, or even 3, as reported by Fuldner
1960).

Atheta fungi (Gravenhorst), making up 5.3% of
the material, was numerous both at Jelay (5.9), As
(5.4) and Ski (4.0). It is common in European fields
(Geiler 1959/60, Pietraszko & Clercq 1978, Topp &
Trittelvitz 1980). Maximum activity density occurred
in July—Aug. (Fig. 14), and during June-Sept. about
15 callow specimens were caught. Possibly it emer-
ges from pupae in June-Sept. and reproduces the
same summer. According to Topp (1975) it overwin-

*ters as adults.

Philonthus ochropus (Gravenhorst) made up 5.2%
of the material. It was most numerous at As (8.7),
more scarcely caught at Jeloy (0.7) and Ski (0.4),
which shows that it probably,prefers clay soil. Geiler
(1959/60) found it in fields, otherwise littie is known
about it appearghce in European fields. Maximum
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Fig. 15. Activity for Philonthus ochropus in each of
the 12 fields.
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Fig. 16. Activity density for Anotylus rugosus in each
of the 12 fields.

activity density occurred in June (Fig. 15), when it
probably reproduces. A lower activity density is
again seen in Aug.—Sept., when also a few caliow
specimens were caught indicating the emergence of
the next generation. This generation probably over-
winters as adults and reproduces next summer.

Anotylus rugosus (Fabricius), making up 5.1% of
the material, was most numerous at As (6.0) and Ski
(4.5), less numerous at Jeloy (2.1). This confirms its
affinity for clay and wetness (Strand 1946, Tischler
1958). It is common in European fields (Geiler
1959/60, Coaker & Williams 1963). The maximum
activity density occurred in May—June (Fig. 16),
when it probably reproduces. From 18. July—22.
Sept. about 30 callow specimens of the next genera-
tion were caught, and they probably overwinters as
adults and reproduce next summer.

Tachyporus hypnorum (Fabricius) made up 3.7%
of the material. Its activity density was relatively high
both at As (3.8), Jelay (2.9) and Ski (2.1). It has been
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Fig. 17. Activity density for Tachyporus hypnorum in
each of the 12 fields.
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shown to be common in many European fields (Tisc-
hler 1958, Geiler 1959/60). Maximum activity oc-
curred in June —July (Fig. 17), when it probably rep-
roduces. From 18. Aug.—29. Sept. callow Tachypo-
rus-specimens belonging to the next generation were
caught. As shown by Lipkow (1966) this generation
probably overwinters and reproduces the next sum-
mer.

The separately treated eight carabid species
together with Peterostichus niger (Schaller),
Amara apricaria (Paykull) and Harpalus affinis
(Schrank) were those caught in all the fields or
all but one, making op 87.7% of the carabid
material. For the staphylinids, the same holds
for the eight separately treated species together
with Tachyporus chrysomelinus (L.), Aleochara
bilineata (Gyllenhal), Philonthus cognatus (Step-
hens), Tachyporus obtusus (L.), Philonthus car-
bonarius (Gravenhorst) and Acrotona aterrima
(Gravehorst), making up 87.4% of the mate-
rial. Most of these 25 species are frequently
mentioned as common in other European fields
and may be regarded as the common field
species in the investigated area.

In addition, some species were common at
only one or two of the localities. The carabid
Agonum dorsale (Pontoppidan) made up 6.7%
of the catch at Jeloy, and was only trapped here
(Tab. 1). This species is rare in Norway, Jeloy
being one of the few places where it is known
to occur (Kvamme 1977), though common in
other European fields (Nedstam & Johansson
1974, Thiele 1977). Amara fulva (Degeer), a
carabid strongly preferring dry sandy areas
(Lindroth 1945), was only trapped at Jeloy
(Tab. 1), while Bembidion guttula (Fabricius)
and Trechus secalis (Paykull) were mainly
caught at As, as they are known to prefer clay
{Lindroth 1945). The staphylinid Tachinus cor-
ticinus (Gravenhorst) was for some unknown
reason very common at Jeloy in 1971, but
otherwise a rare species (Tab. 1). In the Oxypo-
da-material the following species were com-
mon at Jeloy in 1976 and may dominate in the
unclassified material in the rest of the fields as
well: O. bracyptera (Stephens), O. haemorrhoa
(Mannerheim) and O. advena (Miklin). At least
O. brachyptera is reported from other fields
(Geiler 1959/60, Topp & Trittelvitz 1980).
Aleochara spadicea (Erichson), A. verna (Say)
and Quedius nitipennis (Stephens) are new to
Ostfold county.

As shown in Figs. 2—17 the activity density
of a species might vary considerably from one
year to the next in the same locality, often as
much as a 10-fold increase or decrease. As a re-
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sult both the dominating species and the whole
beetle fauna in each locality varied a lot from
year to year. However, a species dominating one
year was usually among the more abundant spe-
cies all years in the same locality. In this way the
same few species would make up a large part of
the fauna in the locality each year although their
relative importance would change from year to
year.
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Contribution to the knowledge of the distribution, habitat
selection and life-history of the riparian beetles in

Norway
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Andersen, J. 1982. Contribution to the knowledge of the distribution, habitat selection and
life history of the riparian beetles in Norway. Fauna norv. Ser. B. 29, 62—68.

New finds of Coleoptera occurring on river banks in Norway are reported. Two finds are si-
tuated quite isolated from the rest of the known distributional area: Perileptus areolatus
(Creutzer) is reported from Ser-Trendelag province (Fig. 1) and Anthicus flavipes (Panzer)
from the inner part of Troms.

The southernmost finds of Bembidion mckinleyi scandicum Lindroth and Fleutiauxellus
maritimus (Curtis) are now in the northernmost part of Nordland county (Fig. 1). The habi-
tat selection and to some extent the life history of the riparian beetles are described and dis-
cussed.

Johan Andersen, Institute of biology and geology, University of Tromse, N-9000 Tromsd,

Norway.

INTRODUCTION

During studies of the riparian Bembidion species
in Norway (Andersen 1970a, 1980), Coleoptera
others than the Bembidion species were collected
as well. Some of the results of these investiga-
tions are presented here as the published data
about the habitat selection, life history and dis-
tribution of the species occurring on river banks
in Norway are often scarce.

The epigeic species were collected in the same
way as in Andersen (1970a), but to a large ex-
tent without reference to the size of the area in-
vestigated or the time used in the collecting. The
hypogeic species (mostly Dyschirius spp. and
Bledius spp.) were collected by washing the sub-
Stratum in water.

Dr. philos. h.c. A. Strand has made an unpub-
lished catalogue of all the known Norwegian re-
cords of Coleoptera in Norway. This catalogue
has been brought up-to-date by T. Kvamme. In
the present paper I report records not mentioned
in this catalogue (T. Kvamme, pers. comm.).

The district division follows Strand (1943).
Species not reported previously from the dis-
tricts in question (see Lindroth 1960, Strand
1977, Nilssen & Andersen 1977) are marked
with an asterisk. The position of the localities in-
vestigated in northern Norway is given in
Andersen (1980, Fig. 1 and Table 1).

The distribution and habitat selection of the
Bembidion species in S Norway will be treated
in a separate paper. The division in habitats
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(here called microhabitats) is in accordance with
Andersen (1970a). The terms stenotopic, oligo-
topic and eurytopic are in accordance with
Andersen (1970a). The nomenclature follows
Silfverberg (1979). .

THE SPECIES

Nebria rufescens (Strom).
According to Lindroth (1945) this species is ubi-
quitous in the mountains, whereas it should be
stenotopic for stony or gravelly shores of lakes, ri-
vers and brooks in the lowland. In most of Nor-
way, however, the species is quite eurytopic also
in the lowland. At Eide in Tune (@) the species
was abundant among dense vegetation on very
moist clay in a clay pit. At the river Gaula (STI)
the species is abundant both on gravelly-stony
sites as well as in the more vegetated, shady habi-
tats (microhabitat 3a, 4a). Around Trondheim
(STD) it is present in woods of alder (4/nus incana
(L.) Moench) and spruce (Picea abies (L.) Karst.)
without open water in the vicinity. As pointed out
by Lindroth (1945) and Larsson & Gigja (1959)
the species hibernates both as imago and larva,
third stage larvae as well as imagines are abun-
dant in September —October and in May —June
(vide Andersen 1970b)and fully hardened imagi-
nes are present in May both in central and nort-
hern Norway.
Dyschirius septentrionum Munster.

*MRI: S km E of Surnadal, June 1970. STI: Or-
kanger, June 1970. NTI: Stiklestad, 17 June 1972;
Bergsmoen in Namdalen, 4 August 1966; Skoro-
vasselv in Namdalen, 18 June 1972. NSI: Grane.
TRI: Norkjosbotn, 30 May 1973.

Fauna norv. Ser. B 29: 62—68. Oslo 1982.



Dyschirius septentrionum is a regular and often
abundant species on river banks where it reaches
its highest abundance in the same microhabitats
as Bembidion schueppeli Dejean and B. semipunc-
tatum Donovan, i.e. in somewhat shaded and/or
more or less vegetated, silty sites (microhabitat 3a,
3b, 4a, 4c).

The species has been found rather scattered in
fields near the rivers Gaula and Surnadalslagen,
and at Trondheim in a clay pit, at the latter place
together with among others Bembidion lunatum
Duftschmid, B. deletum Audinet-Serville and Ble-
dius crassicollis Lacordaire. It seems correct, then
to regard Dyschirius sephentrionum as an oligoto-
pic river bank species in Norway.

Dyschirius angustatus (Ahrens).
The species i rather abundant in sparsely vegeta-
ted or barren, relatively elevated and often dry
sites (microhabitats 4d, 4e, 4g) at the rivers Gaula,
Saltdalselva (NSI) and Malselva (TRI). D. angus-
tatus is probably limited to the banks of the large
rivers in Norway.

Bembidion mckinleyi scandicum Lindroth.
*NN@: Near Gamnes, Skjomendalen, 30 June
1980. One specimen was found in a typical habi-
tat (vide Andersen 1970c).

Previously the species is known only from
Troms and Finnmark provinces (Andersen 1980).

Bembidion transparens (Gebler).
*TRI: Buktelv, 7 July 1973. One specimens was
collected at the outlet of the river in the sea. The
vegetation was halophilous.

The species seems to be confined to sea shores
in Nordland and Troms (Lindroth 1945, Strand
1946).

Perileptus areolatus (Creutzer).

VAY: Audnedalen 6 km S of Konsmo, 3 June
1972, 3 specimens. TEIl: Melds bru, at Heddal-
selva, 6 June 1972. OS: Gullerud at Randsfjorden.
AK: Hurdalselva, near Hurdal, 9—10 June 1972.
*VE: 2 km 8 of Hof, near the lake Eikeren, 8 June
1972. *STY: near Skau, at the river Skaua,
22—23 may 1981, 15 specimens (Leg. J. Nikolay-
sen, J. Andersen). At most of the localities the spe-
cies was rather abundant. The find at river Skaua
seems to be isolated from the distributional area in
S Norway (Fig. 1).

At all the localities where | have observed P.
areolatus it has been found on gravelly-stony
banks of small rivers. The underlying substratum
is made of sand (partly rather coarse) or silt. The
species is pronouncedly lithophilous and is steno-
topic for running waters (Jeanell 1967, Lindroth
1974, Freude et al. 1976). Within the localities
studied the species occurred together with Bembi-
dion virens (Gyllenhal), B. saxatile (Gyllenhal) or
B. prasinum (Duftschmid).

P. areolatus is less hygrophilous than B. prasi-
num and saxatile and it is most abundant in zones
somewhat distant from the river (Table 1). Devia-
ting from this was only the observations at the ri-
ver Skaua where P. areolatus occurred in sites sa-

Fig. 1. The presently known distribution of Perilep-
tus areolatus (Creutzer) (squares) and Fleutiauxellus
maritimus (Curtis) (filled circles) in Norway.

turated with water. The river was flooding at this
time, however, and only a very small zone with
gravel and stones was available for the beetles.

Four females from Skaua had immature ova-
ries, whereas four females of B. prasinum from
the same locality had mature ovaries. Two dissec-
ted females of P. areolatus from Heddalselva had
mature ovaries. Studies in N Norway show that
P. prasinum has a later reproduction period than
the other lithophilous, imaginal hibernators of
this genus (Andersen unpublished data). Altho-
ugh P. areolatus thus seems to breed later than the
imaginal hibernators of the lithophilous Bembi-
dion species, it is no doubt an imaginal hibernator,
as supposed by Lindroth (1945). The later repro-
duction may perhaps explain why this species is
limited to rather southern areas of Scandinavia
which have comparatively warm and long sum-
mers.

Agonum micans (Nicolai).
*MRI: 5 km E of Surnadal, June 1970.

Most of the finds of this species in Norway seem
to have been done on river banks. According to
Lindroth (1945) the habitat preference of Agonum
micans is rather similar that of 4. piceum. This
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Table 1. The microhabitat distribution of Perileptus areolatus and two Bembidion species according to time
catch. The figures give the number of specimens caugt per 10 min. Figures in brackets give the investigation
time in min.

Locality Species Microhabitat
6al 6all
Heddalselva Perileptus areolatus (Creutzer) 2.0 o) 4.4 (40)
Bembidion prasinum (Duftschmid) 7.5 0.5
B. saxatile (Gyllenhal) 2.0 3.0
Hurdalselva Perileptus areolatus 0.7 (3% 127 (9
Bembidion saxatile 8.0 4.0

6al: zones close to the river, saturated with water
6all: zones higher up, not satured with water

does not apply to Norway, however. Agonum pi-
ceum is a very typical member of the stagnani, of-
ten eutrophic waters in Norway whereas A. mi-
cans occurs frequently at the large rivers. In Swe-
den, however, 4. micans is abundant also on the
shores of eutrophic lakes. At the river Gaula the
species is abundant in more or less developed ve-
getation (microhabitats 2a, 3a, 4a, 4c), often toget-
her with Bembidion dentellum (Thunberg).

Hydnobius tibialis J. Sahlberg.

The species is rather frequent in elevated, dry,
fine sandy-silty spots together with Bledius arcti-
cus J. Sahlberg at the river Malselva (TRI: Rund-
haug). Strand (1946) has similar experiences, but
very little information is available about the eco-
logy of this species, so it is uncertain whether it is
limited to river banks. Generally little is known
about the ecology of the species of this genus.

Corvphium hyperboreum (Maklin).

TRI: Puntaelv, 19 July 1969; Guolasjavri, 750 m
asl, 21 August 1969, seven specimens (alpine
zone). FN: Luostejakka. near Baktejavii (alpine
zone), 28 june 1976.

In all places in Scandinavia where this species
has been found in some abundance the habitat has
been gravelly-stony river banks or lake shores. 1
therefore find it legitimate to regard the species as
lithophilous although it has also been found in
Salix thickets (Strand 1946).

Besides Bembidion hasti Sahlberg and B. fell-
mani (Mannerheim), Coryphium hyperboreum is
the only Fennoscandian lithophilous species that
have been found high up in the alpine zone.

Ochithephilus omalinus (Erichson).

The species seems to be little selective in choice of
type of habitat. Thus, it has been found abun-
dantly in gravelly-stony, as well as in silty and
sparsely vegetated, habitats on the banks of the ri-
ver Gaula. In Norway only found on river banks,
but it is also reported from lake shores in Sweden
(Palm 1961).

Thinobius longicornis J. Sahlberg.

TRI: Near the outlet of the river Skakterelva, 30
August 1981, one specimen. The specimen was
found on a stony bank with gravel and sand un-
derneath.

The species seems to be lithophilous (Strand
1946).

Thinobius munsteri Scheerpeltz.

*NN@: Near Gamnes in Skjomen, 9 August
1981. Two specimens on a gravelly-stony bank of
the river Skjoma. Together with Hydrosmecta
subtilissima (Kraatz) (see that species). TRI: Near‘
the outlet of the river Skakterelva, 14 July 1981,
Several specimens under smallgr or larger stones
on a silty substratum. Together with Bembidion
mckinleyi scandicum.

In Norway the species has mostly been collec-
ted in flotsam. As most other Thinobius species,
however, it is no doubt a lithophilous species
(vide also Palm 1961). In Norway a stenotopic ris
ver bank species.

Thinobius strandi Smetana.

TRI: Straumsmo in @sterdalen, 19 August 1969,
26 specimens. Very abundant under stones on a
rather heterogeneous substratum. Only a small
fraction of the beetles seen were collected. The
species occurred close to the river (together with
Bembidion hyperboraeorum Munster) as well as
higher up (together with B. hasti).

At Rundhaug (TRI) several specimens were
collected together with Bembidion petrosum sieb-
kei Sparre Schneider in rather elevated, stony sites
with an underlying substratum of silt. T. strandi
is lithophilous (vide also Palm 1961) and it is an
oligotopic river bank species. Among the 26 spe-
cimens collected at Straumsmo 22 were quite
pale. No doubt it is an imaginal hibernator.

The Thinobius species are supposed to have
been overlooked due to their small size, and some
of the species may have a more continuous distri-
bution than what is known at present.

Bledius arcticus.

TRI: Furuflaten, 20 August 1969. At this place as
well as at Rundhaug the species was numerous in
rather elevated, fine sandy-silty sites with sparse
vegetation.

As stated by Platonoff (1943) the species seems
to occur in rather dry sites. B. arcticus has been
regarded as a stenotopic river bank species (Strand
1946, Palm 1961), but at Forsheim in Skjomen
(NNO) Bledius arcticus was rather abundant on



sparsely vegetated fallow land with fine sand far
from streaming water. Seven of 28 specimens col-
lected at Furuflaten were teneral. No doubt the
species is an imaginal hibernator.

Bledius denticollis Fauvell.

The species is abundant on sparsely vegetated
sites together with B. fontinalis Bernhauer at the
river Gaula (STI: Melhus).

B. denticollis is stenotopic for river banks
(Strand 1946, Freude et al. 1964, Lundberg 1969).

At the river Gaula several quite large larvae be-
longing to the genus Bledius were found 1 May
1966 in microhabitat 4e. At the site studied Ble-
dius denticollis and B. fontinalis were abundant
and one or both of this species certainly hibernate
as larvae although imaginal hibernation probably
is normal in both species.

Bledius fontinalis.

NTI: Bergsmoen, at the river Namsen, 4—5 Au-
gust 1966. TRI: Furuflaten, 20 August 1969, 2
specimens.

The species is very abundant in moist, as well
as in rather dry, fine sandy-silty sites with no or
moderate vegetation (microhabitat 4c, 4e, 4g) on
the banks of Gaula and Namsen. At the river Ga-
ula B. fontinalis has been found to be numerous
also in barren sites with a rather clay-mixed subs-
tratum. Bledius fontinalis seems to be a stenotopic
river bank species (Freude et al. 1964). The two
specimens collected at Furuflaten were tenerals.
This indicates imaginal hibernation, at least in
part (vide Bledius denticollis).

Bledius fuscipes Rye.

The species is rather abundant in sites with fine
sand and a somewhat developed vegetation (mi-
crohabitats 4b—4c) at Rundhaug (TRI). The spe-
cimens from Norway referred to as B. bernhaueri
Poppius in Strand (1946) belong to B. fuscipes (see
also Palm 1961). Most of the finds of B. fuscipes
in Norway are from river banks.

Bledius litoralis Heer.

NTTI: Verdalsera, 17 June 1972. NSI: Bleiknesmo
in Saltdalen, 2 August 1966.

As stated by Palmén & Platonoff (1943), Strand
(1946) and Palm (1961) the species has a prefe-
rence to silty or clayish soil. B. litoralis is abun-
dant in humid and somewhat vegetated and shady
sites, but the demand to moist sites is perhaps not
so obvious as stated by Palmén & Platonoff
(1943). Thus, several specimens were collected in
microhabitat 4e together with Dyschirius angus-

- tatus at Bleiknesmo. Bledius litoralis is a stenoto-
pic river bank species within its whole distributio-
nal area (Palm 1961, Freude et al. 1964). I have
found a single specimen in a clay pit in NTIL:
Steinkjer, but this was certainly a straggler. Three
of seven specimens collected at Rundhaug 30 Au-
gust 1981 were pale. This indicates imaginal hi-
bernation.

Bledius longulus Erichson.

*TEI: Heddalselva, 6 June 1972. STI: Tiller, near

Jonsvatnet. NTI: Bergsmo i Namdalen, 4—5 Au-
gust 1966. TRI: Setermoen, July 1959.

I have found a few specimens on a lake shore
(Randsfjorden) and in a sand pit (Tiller), but as the
other finds in Norway are from river banks it
must be regarded as an oligotopic river bank spe-
cies in our country. As stated by Palm (1961) and
Palmén & Platonoff (1943) the species occurs in
more elevated sites than many of the other Ble-
dius species. Thus, at Bergsmoen and Bleiknesmo
in Saltdalen (NSI) the species was very abundant
in microhabitat 4b and 4e. The species occurs re-
gularly also in rather vegetated, somew hat shady
habitats together with Dyschirius septentrionum.

Bledius poppiusi Bernhauer.

TRY: Oldervikdalen, 25 August 1969. TRI: Kitt-
dalen, 25 June 1969. The species was abundant in
rather moist, as well as in rather dry, fine sandy-
silty sites with some vegetation (coverage 1 —3) in
Oldervikdalen.

B. poppiusi is reported also from flotsam at lake
shores in Norway (Strand 1946). It is difficult to
draw any conclusions about the habitat selection
on the basis of such finds, and 1 find it legitimate
to regard the species as rather dependent on run-
ning waters in Norway.

Among 43 specimens from Oldervikdalen ele-
ven specimens were quite pale. This indicates
imaginal hibernation.

Bledius talpa (Gyllenhal).

@: Eide in Tune, 2 September 1981. Very abun-
dant in a sand pit. NSI: Ressaga, June 1972, one
specimen. TRI: Kittdalselva, 25 June 1969, abun-
dant; Buktelv, 7 July 1973, one specimen.

In Norway, as elsewhere, the species occurs
both on river banks and lake shores (Strand 1946,
Palm 1961), and the occurrence in Tune shows
that it is also able to colonize secondary, human
made habitats. In Tune B. talpa occurred in co-
arse, moist sand as well as in rather dry, more
fine grained sand. The vegetation was sparse or
lacking.

Stenus biguttatus (L).

STI: Orkanger, at the river Orkla. The species is
abundant on sparsely vegetated, moist, silty sites
at the rivers Orkla and Gaula. S. biguttatus should
be quite eurytopic (Palm 1961), but I have found
the species exclusively on river banks in Central
Norway.

Stenus fossulatus Erichson.

*@: Eide in Tune, 2 September 1981. Rather ab-
undant in a clayish, V-facing slope above a brook.
The clay was medium moist and with some vege-
tation of among others Tussilago farfara L.

This habitat description is in full accordance
with that given by Palm (1961). The species seems
to be stenotopic for running waters in Norway
and Sweden.

Several other Stenus species, e.g. S. bimacula-
tus Gyllenhal, S. strandi L. Benick, S. ruralis Er-
ichson, S. juno Fabricius, S. canaliculatus Gyllen-
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hal, are present on river banks. Except for S. bi-
maculatum, none of these species seem to be oli-
gotopic or stenotopic for river banks in Norway
and Sweden (see Palm 1961).
Philonthus subvirescens Thomson.

*MRI; 5 km E of Surnadal, June 1970. STI: Mel-
hus, May, June, August, September 1962 —1981.
NTI: Bergsmoen, 4—5 August 1966.

The species is abundant in sparsely vegetated,
moist, silty sites at the localities studied (microha-
bitat 4d). The species probably prefers such habi-
tats (vide also Palm 1963) although I have found it
rather sparsely also on stony-gravelly ground just
as Palmén & Platonoff (1943) have done. After a
large flooding at the river Gaula (STI: Melhus) in
May 1981 crowdings were observed eating on
dead. large earthworms. Like Stenus bigutiatus
this is a day active species.

P. subvirescens is a stenotopic river bank spe-
cies in Norway, but in Finland it occurs on lake
shores as well (Palmén & Platonoff 1943).

Brachyusa concolor (Erichson).
NTI: Stiklestad, June 1972.

The species occurs in moist, silty sites with mo-
derate or sparse vegetation (microhabitat 4c —4d)
at the rivers in Trondelag (STI, NTI) and Troms
(TRI). In Norway B. concolor must be regarded as
an oligotopic river bank species, whereas it seems
to be more eurytopic further to the south (Hansen
1964).

Ischnopoda leucopus (Marsham).
*HOI: Vinje, at the river Strandaelva, 15 June
1972. NTI: Stiklestad, 17 June 1972.

The species is abundant on sparsely vegetated,
moist silty ground at the rivers in Trendelag (STI,
NTUD. but it is quite eurytopic and also occurs on
lake shores as well as in clay pits.

Dasygnypeta velata (Erichson).
The species is abundant in the same microhabitats
as Brachyusa concolor at the river Gaula. Dasyg-
nvpeta velata seems to be an oligotopic river bank
species in Fennoscandia (Palm 1966).

Hydrosmecta subtilissima (Kraatz).
NTI: About 3 km S of Elvran at the river Leksa,
25 May 1970. Under small stones and gravel of
schist. The underlying substratum was heteroge-
neous. The species occurred together with Bembi-
dion saxatile. The river is small and rapidly flo-
wing. *NN@: Near Gamnes in Skjomen, 9 Au-
gust !'981. Seven specimens under stones or, a
moist, stony-gravelly bank of the river Skjoma.
The underlying substratum was rather coarse,
moist sand.

At Rundhaug I have found the species together
with Thinobius strandi (vide this species).

H. subtilissima is no doubt lithophilous (vide
also Munster 1930; Jansson & Palm 1936; Palm &
Lindroth 1936; Strand 1946; Lundberg 1972).
The species seems to occur exclusively at running
waters. H. subiilissima is very small (1.4—1.5
mm) and the species is probably overlooked and
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may have a more continuous distribution in Fen-

noscandia than is known at present.
Hydrosmecta thinobioides (Kraatz).

NTI: About 3 km S of Elvran, 25 May 1970. To-

gether with the foregoing species.

Although H. thinobioides is abundant on gra-
velly and stony sites (Jansson & Palm 1936, Pal-
mén & Platonoff 1943, Strand 1946) it is also fre-
quent on sandy shores (Platonoff 1943, Hansen
1964, Freude et al. 1974) and the species can not
be regarded as lithophilous. The species occurs at
streaming, as well as at stagnant waters (Strand
1946, Hansen 1964).

Aloconota currax (Kraatz).
*MRI: Uri in Valldal, June 1972, 3 specimens.
NTI: About 3 km S of Elvran at the river Leksa,
25 May 1970. One specimen together with Hy-
drosmecta subtilissima (vide this species). TRI:
Balsfjordelva, June 1969; Skakterelva 30 August
1981, ten specimens; Puntaelva, July 1969.

The available data from the literature (Munster
1924, Jansson & Palm 1936) as well as my own
experience indicate that A. currax is lithophilous.
In this it is sharply separated from Aloconora sul-*
cifrons (Stephens) which is abundant in densely
vegetated, somewhat shady sites’(microhabitat 3a)
on the river banks. A. currax has mostly been fo-
und close to the water, partly together with Bem-
bidion hyperboraeorum.

A. currax is probably a stenotopic river bank
species (Strand 1946, Fjellberg 1972, Freude et al.
1974). '

Parocyusa rubicunda (Erichson).
NTI: Bergsmoen, at the river Namsen 4—5 Au-
gust 1966. TRI: Setermoen, July 1959; Rund-
haug; Skakterdalen, near the outlet of the river
Skakterelva, September 1967. *TRY: Tonsvika,
near the outlet of the river Teonsvikelva; Tromso,
July 1979.

The species occurs in rather densely vegetated
sites (microhabitat 3a, 4a) at the rivers. Although
P. rubicunda must be regarded as an oligotopic ri-
ver bank species in Fennoscandia (Palmén & Pla-
tonoff 1943, Strand 1946) I have found several
specimens in a lawn in Tromse. Also from other
parts of Scandinavia the species is reported from
secondary habitats (Palmquist 1954).

Aleochara brundini (Bernhauer).
STI: Melhus, at the river Gaula.

The species is abundant in elevated, dry sites
with a fine sandy-silty substratum with sparse ve-
getation (microhabitat 4e). This is in full accor-
dance with the habitat description given by Strand
(1946). According to Palm (1946) the species oc-
curs also on dry ground under stones or at the
roots of plants, without connection with open wa-
ter.

A. brundini is most likely a stenotopic or oligo-
topic river bank species in Norway.

Fleutiauxellus dermestoides (Herbst).
According to Palmén & Platonoff (1943) the spe-



Table 2. The abudance (number per 0.125 m2) of Fle-
utiauxellus maritimus (Curtis) in different microhabi-
tats at the outlet of the river Skakterelva in Dividal-
selva, June 1973. For explanation of symbols, see
Table 1.

Michrohabitat
6al 6all
Abudance <0.1 0.5
Number of samples of
0.125m? 18 18

cies should prefer stony sites. In Norway, howe-
ver, the species is quite eurytopic and it is abun-
dant in a wide variety of open microhabitats, both
on river banks and at lake shores.
Fleutiauxellus maritimus (Curtis).
*NN@; Near Gamnes in Skjomen, 9 August
1981. One larvae and one imago on a gravelly-
stony bank of river Skjoma. TRI: Revedalen; near
the outlet of the river Skakterelva (observed fre-
quently several years); Tamokdalen; Kittdalen,
about 0.5 km E of the outlet of the river; Kafjor-
delva, near Birtavarre; 1 km E of Storslett, at the
river Reisaelva; Kjakan, at the river Kjazkanelva.
*FV: near Skaidi, at river Repparfjordelva (Leg.
A. Nilssen).
The species is quite abundant and it has a conti-
nuous distribution in North Norway (Fig. 1).
The species comes close to Bembidion mckin-
leyi scandicum both in its habitat selection and in
its life history. F. maritimus is a markedly lithop-
hilous species which I never have found outside
+ the gravelly — stony banks of the rivers. The un-
derlying substratum may be silty or a more hete-
rogeneous mixture of gravel and sand. The spe-
cies has a clear preference to the elevated parts of
the river banks (Table 2). I have found the species
in extremely dry and warm sites where no other
lithophilous species have been observed. F. mari-
timus seems to be limited to river banks within its
whole distributional area (vide Freude et al.
1979). In the Alps the species is present high up in
the mountains (Freude et al. 1979) but it has not
been found above the timber line in Norway. In
contrast to Bembidion mckinleyi scandicum, F.
maritimus is present also at the large rivers in
Troms and Finnmark (the rivers Malselva, Reis-
saelva, Altaelva and Karasjakka).

Imagines of F. maritimus were collected from
end of June to August. Tenerals were present in
June and July. I have not found imagines in May
and the first part of June. A pupa collected 13 July
1981 hatched 20 July in the laboratory. I have fo-
und larvae in May—August of a quite varying
size. A larva collected 13 July 1981, pupated and
hatched 22 July. The data shows that the species
hibernates as larvae and most likely exclusively in
that stage. However, as larvae of a rather different
size are found together it is likely that the life
cycle takes more than one year.

Fleutiauxellus pulchellus (L).
The species is abundant in elevated and dry sites
with fine sand (microhabitat 4b) at the rivers Ga-
ula and Malselva. In Norway F. pulchellus occurs
both on river banks and at the sea (Munster 1935).

Dryops nitidulus (Heer).
*NTI: Bergsmoen, at the river Namsen, 4 —5 Au-
gust 1966. The only previous Norwegian records
are two specimens from flotsam and under a
stone at STI: Gaulosen (Andersen 1962). Altho-
ugh the larva of this species is aquatic, the adult
beetle is amphibious. At the river Namsen and
Gaula D. nitidulus was rather abundant in micro-
habitat 4c in August 1966. The species is known
only from river banks in Norway but it is not li-
mited to such habitats. In Denmark as well as in
Central Europe it is also present in or al stagnant
waters (Hansen 1964, Freude et al. 1979).

Morvchus dovrensis Munster.
I have found this species scattered in elvated, dry
sandy sites (partly with mats of Rhacomitrium sp.)
on the banks of the rivers Gaula and Malselva.
These findings together with those in Strand
(1946) suggest that the species is almost xerophi-
lous. M. dovrensis has been found in a sand pit
(Nilssen & Andersen 1977) but this was rather
close to a river (about 50 m) and the species is no
doubt a stenotopic or an oligotopic river bank spe-
cies.

Chaetophora cyclolepidia Munster.
TRI: Kittdalen, 25 June 1969. 3 specimens in
sparsely vegetated, silty sites.
Although the species is frequently found on river
banks, it seems to be less dependent upon such
habitats than C. paleata (Erichson). The latter spe-
cies has only been found on river banks in Nor-
way (Strand 1946).

Anthicus flavipes (Panzer).
*TRI: Svartnes, September 1979, June 1980.
Some specimens were found on dry sand at the
outlet of a brook into the sea.

The occurrence is very isolated from the rest of
the distributional area in Scandinavia. In Sweden
the species is known north to Norrbotn and Lyck-
sele Lappmark. In northern Norway it is other-
wise known from Ressvatn in southern Nordland
(NSI). The species is common both on river
banks, on lake shores and at the sea (Strand 1946).
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Records of nine species of Ophioninae caught in light traps mainly in Vestfold and Horda-
land, Norway, are given. Four of the species, Platophion areolaris (Brauns, 1890), P. ocella-
ris (Ullbricht, 1926), Ophion longigena Thomson, 1888, and O. parvulus Kriechbaumer,
1879 are new to Norway. The known distribution in the Western palearctic region is outli-
ned. Norwegian Lepidoptera species recorded as hosts abroad are given.
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INTRODUCTION

The Ichneumonidae (Hymenoptera) is one of the
largest families in the animal kingdom. Townes
(1969) estimates the family to contain about
60.000 species. In Norway the family is poorly
known, and only two extensive studies have ap-
peared recently (Jussila 1973, 1976).

The present paper deals with two genera of
the subfamily Ophioninae, Platophion and Op-
hion. The former was synonymized with Ophion
by Townes & al. (1965), but as I follow Gauld
(1973) and Qosterbrock (1978) Platophion is here
treated as a valid genus.

The term «Ophions» is frequently applied to
nocturnal Ichneumonidae with large ocelli, long
antennae and,pale yellow-brown body. These
characteristics are however present in several
groups of Ichneumonidae and Brachonidae, but
Ophioninae is in addition characterized by a
long spurious vein in the second brachial cell.

The species of this subfamily are protelean pa-
rasits on Lepidoptera larva. The adults are cre-
puscular or nocturnal. Nothing is known of
their host preference in Norway, but Norwegian
Lepidoptera species recorded as hosts abroad are
given. The subfamily has a worldwide distribu-
tion (Townes 1971).

The material treated are mostly taken in light
traps set out for nocturnal Lepidoptera. A total
of 517 specimens have been examined, mainly
from Vestfold and Hordaland. Four of the spe-
cies recorded are new to Norway.

The geographical division of Norway follows
Loken (1973). Known distribution in the Wes-
tern Palaearctic region is outlined.

Fauna norv. Ser. B 29: 69—71. Oslo 1982.

LIST OF SPECIES

Platophion areolaris (Brauns, 1890).
VE: Tjeme, Mostranda, 9.—12. Aug. 1974, 1 9.
The species is new to Norway.
Also recorded from Kurland (Latvia) and Ruma-
nia (Schmiedeknecht 1933—36), England (very
rare) (Gauld 1973), and The Netherlands (rare)
(Oosterbroek 1978).

P. ocellaris (Ullbricht, 1926).
Hoi: Odda, 8 Aug. 1976, 3 Q ¢; Hoy: Bergen, Er-
vik, 14—19 July 1976, 19, 9 Aug. 1976, 1Q,
Setre 21 July 1973, 1 Q; SFy: Gulen, Eide, 29
July—19 Aug. 1973, 2 Q0 ¢ . The species is new to
Norway.
Also recorded from Germany (Schmiedeknecht
1933 —36), England (very rare) (Gauld 1973), and
The Netherlands (uncommon) (Qosterbroek
1978).

Ophion longigena Thomson, 1888.
VE: Tjeme, Mostranda, 9—12 Aug. 1974, 1J;
Hoi: Odda, 8 Aug. 1976, | ¢ ; Hoy: Bergen, Fjell-
siden, 15—19 July 1976, 2¢ ¢, 10 Aug. 1976,
1 d, Kalandsvann, 6 —12 Aug. 1976, 1 &, Setre,
21 July 1973,1¢; Os, Lii, 6—12 Aug. 1976,1 ¢Q;
Osteroy, Haus, 4—8 Aug. 1971, 1 3, Herland, 30
Aug. — 4 Sep. 1972, 1 @, Kleppe, 16 Aug. 1971,
10, 4 July 1972, 1 3; SFy: Gulen, Eide, 29 July
— 19 Aug. 1973, 40 C.
The species is new to Norway.
Also recorded from England, Finland, Germany,
and Sweden (Schmiedeknecht 1933—30).
Among it’s hosts is Agrotis segetum (Denis &
Schiffermiiller, 1775) (Noctuidae) (Schmiedek-
necht 1933 —36).

0. luteus (L., 1758).
VE: Notteroy, Herstad, 3 Aug. 1969, 20 &, 9
Aug. 1969, 703 + 7¢ @; Tjeme, Havna

69



70

9—11 Aug. 1974, 1 J; Hoy: Bergen, Satre, 21
July 1973, 1 + ¢ Osteray, Herland, 30 Aug.
— . Sep. 1972, 20", Holo, 20—25 Aug. 1972,
2¢ @, Kleppe, 2 Sep. 1971, 5¢ ¢,Lono, 11—16
Aug. 1972, 1¢, Valestrandfossen, 31 Aug.—4
Sep. 1972, 1.

Distributed throughout Norway (Jussila 1976)
and Europe (Hellen 1926).

Among it’s hosts are Synanthedon formicaeformis
(Esper, 1779) (Aegeriide); Poecilocampa populi
(L., 1758), Lasiocampa quercus (L., 1758), Den-
drolimus pini (L., 1758) (Lasiocampidae), Cerura
vinula (L., 1758, C. bifida (Brahm, 1787) (Noton-
tidae); Ochropleura praecox (L., 1758), Ceramica
pisi (L., 1758), Hadena rivularis (Fabricius, 1775),
H. bicrurus (Hufnagel, 1766), Panolis flammea
(Denis & Sciffermiiller, 1775), Orthosia populeti
(Fabricius, 1781), Mythimna ferrago (Fabricius,
1787), Cucullia absinthii (L., 1761), Allophyes ox-
yacanthae (L., 1758), Acronicia aceris (L., 1758),
A. leporina (L., 1758), Colocasis coryli (L., 1758)
(Noctuidae) (Morley 1914).

. mocsaryi Brauns, 1890.

VE: Tjeme, Mo, 30 July 1969, 1 ¢ ; Hoy: Bergen,
Ervik, 9—14 July 1976 1 S, Fiellsiden, 15—19
July 1976, 29 ¢, Flesland, 11—17 June 1976,
2003, 17—-22 June 1976, 1¢, Grimstad,
14—19 July 1976, 2¢ ¢, Straume, 6—11 June
1976,20 &, 19—25 June 1976, 1 G; Fjell, Eids-
vag, 17—22 June 1976, 1 &, 22—30 June 1976,
30 I, Ongeltveit, 17—21 June 1976, 1C +
1¢; Os, Gaassand, 18—22 May 1976, 1 ¢, 22
June—1 July 1976, 1 &, 20 May 1980, 1 C.

In Norway previously known from Hordaland
(Jussila 1973). Also recorded from England, Fin-
land, Hungary, and The Netherlands (Schmiedek-
necht 1933 —36).

Among it’s hosts are Biston betularia (L., 1758)
(Geometridae) (Schmiedaknecht 1933 —36).

. obscuratus Fabricius, 1798.

VE: Notteray, Vestfjordv., 14 May 1974, 1 Q;
Sem, Akersmyra, 8§ May 1974, 1 G; Tjome, Mo-
stranda, 22—28 Sep. 1974, 3 C C; Hoy: Bergen,
Ervik, 1 —5 June 1976, 1 ¢, 8 —10 June 1976,
2¢ ¢, 16—19 June 1976, 49 ¢, 21 —30 June
1976, 49 @, 12—20 Sep. 1976, 1 ¢, Espeland,
25 May 1980, 1 ¢, Fjellsiden, 15—18 June 1976,
1¢, Flesland, 22—25 May 1976, 13, 25—30
May 1976, 300, 11—17 June 1976, 1 ¢, Haus-
dalen, 19—22 May 1976, 1J, Kalandsvann,
18—22 May 1976, 1 ¢, 22—25 May 1976, 1 ¢,
Lundatre, 22—25 June 1976, 1¢, Straume,
19—23 May 1976, 1 &, 20—30 May 1976, 1 ©
+ 20 3, 30 May—3 June 1976, 1 G; Fjell, Ei-
desvag, 19—27 Aug. 1976, 23 G, Ongeltveit,
23—29 May 1976,23d + 1 ¢, 2—6 June 1976,
1 ¢; Os, Gaassand, 18—22 May 1976, 33 G, 20
May 1980, 1 &, Lii, 30 May—3 June 1976, 1 G,
3—11 June 1976, 1 ¢, 11—16 June 1976, 1¢,
20—28 Sep. 1976, 1 G, 20 May 1980, 2C ¢ +
1 ¢; Osterey, Hamre, 20—24 Sep. 1971, 2¢ ¢,
Herland, 4—15 Oct. 1972, 1 ¢, Lono, 4—9 Se>,

1972, 1 G, Revheim, 4—15 Oct. 1976, 1 ¢ ; SFy:
Gulen, Steine, 16 Oct.—31 Nov. 1973, 12 d &
+ 10.

In Norway previously known from Bergen (Jus-
sila 1976). Distributed throughout Middle and
North Europe (Schmiedeknecht 1933 — 36).
Among it’s hosts are Synanthedon formicaeformis
(Esper, 1779) (Aegeriidae); Dendrolimus pini (L.,
1758) (Lasiocampidae); Agriopis aurantiaria
(Hiibner, 1799) (Geometridae); Cerura vinula (L.,
1758), C. furcula (Clerck, 1759) (Notodontidae),
Euxoa tritici (L., 1761), Noctua fimbriata (Schre-
ber, 1759), Mythimna straminea (Treitschke,
1825), Dryobotodes eremita (Fabricius, 1775),
Acronicta leporina (L., 1758) (Noctuidae) (Morley
1914) and Acronicta cuspbis (Hiibner, 1813) (Noc-
tuidae) (Oosterbroek 1978).

O. parvulus Kriechbaumer, 1879.

VE: Netteray, Herstad, 3 Aug. 1979, 1 3; Tjome,
Mostranda, 4—13 Aug. 1974, 1 ¢; Hoi: Odda, 8
Aug. 1976, 2 ¢ @; Hoy: Bergen, Eidsvag, 24—28
July 1976, 26 3 + 1¢, Ervik, 21—30 June
1976, 1 3, 30 June—5 July 1976, 13, 5—9 July
1976, 10, 9—14 July 1976, 1 ¢, 14—19 July:
1976,2¢ ¢, 3 Aug. 1976, 59 ¢, 9 Aug. 1976,
1¢, 20—28 Aug. 1976, 30%0, 12—20 Sep.
1976, 1 ¢, Fjellsiden, 9—15 July 1976, 1 G +
1¢, 15—19 July 1976, 1 ¢, 19—22 July 1976,
19, 10 Aug. 1976, 1 ¢, Flesland, 10—14 July
1976. 1¢, 19—24 July 1976, 2¢ ¢, Grimstad,
14—19 July 1976, 10, 28 July—2 Aug. 1976,
1 ¢, Hausdalen, 24—28 July 1976, 103, 29
July —2 Aug. 1976, 1 ¢, Kalandseid, 9—12 Sep.
1976, 2¢ ¢, 14—18 Sep. 1976, 1 + 3¢ @,
Kalandsvann, 29 July—2 Aug. 1976 1 3, 12—20
Sep. 1976, 10 + 1 ¢, Saudalskleivane, 19—24
July 1976, 1¢, 20—28 Aug. 1976, 1C + 19,
28 Aug.—12 Sep. 1976, 1 ¢, 20 Sep.—2 Oct.
1976, 5¢ ¢, Straume, 14—19 July 1976, 9 ¢ ¢,
24—28 July 1976, 2¢ ¢, 28 July—2 Aug. 1976,
20 Q, 2—6 Aug. 1976, 13, 27 Aug.—3 Sep.
1976, 2¢ ¢, Setre, 21 July 1973, 2¢ @; Fjell,
Eidesvag, 10— 14 July 1976, 13 + 19, 11—17
Aug. 1976, 1 G, Ongeltveit, 10— 14 July 1976,
29 ¢,24—28 July 1976, 1 9, 2—6 Aug. 1976,
1 ¢; Kvinnherad, Rosendal, 13—15 Sep. 1976,
1 ¢; Os, Gaassand, 22 June—1 July 1976,1 0 +
1Q, 29 July—2 Aug. 1976, 1 + 1¢; Lii, 22
June—1 July 1976, 1¢, 6—12 Aug. 1976,
39 @, 17—20 Aug. 1976, 11¢ ¢, 27 Aug.
1976, 16 + 8 ¢ ¢, 27 Aug.—3 Sep. 1976,
17¢ @, 12—20 Sep. 1976, 23¢ ¢, 20—26 Sep.
1976, 15 ¢ @ ; Osteray Hamre, 20 —24 Sep. 1971,
3¢ @, 24—27 Sep. 1971, 4¢ ¢, Haus 8—15
Aug. 1971, 2¢ ¢, Herland, 26 June—1 July
1972, 1S, 30 Aug.—4 Sep. 1972 263 +
40 @, 4—15 Oct. 1972, 23 &, Holo, 20—25
Aug. 1972, 1 ¢, Hosanger, 2—4 Oct. 1971, 19,
Kleppe, 2 Sep. 1971, 3¢ ¢, 15—17 Aug. 1972,
1S + 2¢ ¢, Lono, 11—16 Aug. 1972, 10 +
20 ¢, 21—26 Aug. 1972, 10 + 1¢, 31
Aug.—4 Sep. 1972,2CC + 8 ¢ 9, 4—9 Sep.




1972, 40 ¢, 4—15 Oct. 1972, 2% @, Revheim,
12—26 Aug. 1972, 13 S + 2¢ ¢, 31 Aug.—4
Sep. 1972, 17¢ ¢, 4—9 Sep. 1972, 10 +
60 Q,9—14Sep. 1972,3¢ ¢,4—150ct. 1976,
150 ¢; SFy: Gulen, Eide, 29 July—19 Aug.
1973,10 + 19, Steine, 16 Oct.—31 Nov. 1973,
309.
The species is new to Norway.
Also recorded from England (Morley
1914),Germany and Hungary (Schmiedeknecht
1933—36), Finnland (Jussila 1968), and The Net-
herlands (Oosterbroek 1978).
Among it’'s hosts are Philudoria potatoria (L.,
1758) (Lasiocampidae) and Orthosia cruda (Denis
& Schiffermuller, 1775) (Noctuidae) (Oosterbroek
1978).

O. pteridis Kriechbaumer, 1879.
VE: Tjeme, Mo, 25 July 1969,20 ¢ + 1@, 30
July 1969, 2 ¢, Mostranda, 4—13 Aug. 1974,
2 ¢; Hoi: Odda, 8 Aug. 1976, 1 &; Hoy: Ber-
gen, Ervik, 30 June—5 July 1976, 13, 14—19
July 1976, 1 Q, 3 Aug. 1976, 85 C + 10,9
Aug. 1976, 20 G, 12 Aug. 1976, 13, 20—27
Aug. 1976, 20 3 + 30 @, 27 Aug.—12 Sep.
1976, 135 + 20 ¢, 12—208ep. 1976,2C C +
3¢ ¢, Fjellsiden, 10 Aug. 1976, 1 ¢, 12 Aug.
1976,20 G, 25—27 Aug. 1976, 1 ¢, 9—14 Sep.
1976, 1 ¢, Hausdalen, 15—19 July 1976, 1 J,
24—29 July 1976, 1Q, 29 July—2 Aug. 1976,
1¢, Kalandsvann, 10—15 July 1976, 19,
12—20 Sep. 1976, 1 ¢, Saudalskleivane, 19—24
July 1976, 13, 9 Aug. 1976, 1 ¢, 27 Aug.—12
Sep. 1976, 19, 20 Sep.—20 Oct. 1976, 1 & +
1 ¢, Straume, 28 July—2 Aug. 1976, 13, 6—11
Aug. 1976, 20 ¢, 27 Aug. 1976, 10, 27
Aug.—3 Sep. 1976, 3Q Q; Os, Gaassand, 20
Aug.—3Sep. 1976,20 0 + 2¢ ¢, Lii, 10—15
July 1976, 19, 2—6 Aug. 1976, 15 + 190,
17—20 Aug. 1976, 3¢ ¢, 3—12 Sep. 1976,
80 ¢, 12—20 Sep. 1976, 3¢ ¢, 20—26 Sep.
1976, 1 ¢, Ldndatre, 3—12 Sep. 1976, 1 Q; Oste-
roy, Hamre, 24—27 Sep. 1971, 2¢ ¢, Haus,
16—24 Sep. 1971, 1 ¢, Herland, 30 Aug.—4 Sep.
1972, 5¢ ¢, Kleppe, 2 Sep. 1971, 1 ¢, 4 July
1972, 1 ¢, 15—17 Aug. 1972, 2¢ ¢, Lono, 31
Aug.—4 Sep. 1972, 1 ¢, 4—9 Sep. 1972, 40 ¢,
Revheim, 4—9 Sep. 1972, 4¢ ¢; Stord, Rom-
meltveit, 713 Sep. 1975, 6 0 ¢; SFy: Gulen,
Eide, 29 July—19 Aug. 1973, 1¢Q, Steine, 16
Oct.—31 Nov. 1973, 1 ¢.
In Norway previously known from Rogaland
(Jussila 1976).Also recorded from Germany
(Schmiedeknecht 1933—36), England (Gauld
1973), and The Netherlands (Qosterbroek 1978).

O. scutellaris Thomson, 1888.
R: Egersund, Fjellstedt, 1 May 1973, 3¢ Q; Hoy:
Fjell, Ongeltveit, 20—23 May 1976, 1 ¢.
In Norway previously known from Sogn og Fjor-
dane (Loken 1966). Distributed throughout

Middle and North Europe (Schmiedeknecht
1933—136).

Among it's hosts are Mamestra brassicae (L.,
1758), Ceramica pisi (L., 1758), Hadena bicrurus
(Hufnagel, 1766), Agrochola lota (Clerck, 1759),
and Cosmia trapezina (L., 1758) (Noctuidae)
(Morley 1914).
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The effect of latitude on colony size in Bombus monticola
Smith and B. lapponicus (Fabricius) (Hym., Apidae).

PATRICIA E. YALDEN

Yalden, P.E. 1982. The effect of latitude on colony size in Bombus monticola Smith and B.
lapponicus (Fabricius) (Hym., Apidae). Fauna norv. Ser. B. 29,72—173.

Svensson (1979) suggested that small colony size of B. monticola and B. lapponicus in nort-
hern Sweden, was the result of the severe climate at the altitude at which the nests were fo-
und. Studies in the Peak District, England, indicate that a more northerly latitude, rather
than altitude, may be a factor limiting colony size.

Patricia E. Yalden, Zoology Departement, Manchester University, Oxford Road, Manches-

ter, M13 9 PL England.

INTRODUCTION

B. monticola Smith and B. lapponicus (Fabricius)
are recorded as forming small colonies (Leken
1973, Svensson 1979). Reinig (1965) records a
colony of B. lapponicus from northern Norway
(Malselv: Andsfjell, latitude 69°N) which contai-
ned only «about two dozen cocoons». Svensson
and Lundberg (1977), working in northern Swe-
den (Abisko, latitude 68°N), found 11 B. lappo-
nicus nests containing from 17 to 61 (mean 30.5)
cocoons. In the same region they also found
nests of B. monticola (= B. scandinavicus)and B.
lucorum (L.) containing 103 and 113 cocoons re-
spectively. All these nests were considered to be
fairly small.

Sladen (1912) and Alford (1975) record B. lu-
corum as having populous colonies of 200 plus
workers. This fact, coupled with the relatively
small size of the single B. [ucorum nest that he
found, led Svensson (1979) to suggest, that the
climate of a mountainous habitat limits colony
size. He felt that what had previously been tho-
ught of as a characteristic of B. lapponicus and
B. monticola, i.e. small colony size, was in fact
the effect of climate.

Work in the Peak District, England, has yiel-
ded some more information on this topic.

RESULTS

During a study of bumblebees from 1977 to
1981 in the Peak District, latitude 53°N, several
nests were found. Five that were undamaged
were excavated at the end of summer and their
sizes are recorded in Table 1.

In England B. monticola can form very large
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nests; the mean number of cocoons per nest for
B. monticola was 182.6 and for B. lucorum was
208.5. B. lucorum is reputed to be a large colony'
builder (Sladen 1912, Alford 1975). The mean
size of the Swedish nests was 36.5 for the subge-
nus Pyrobombus and 113 for B. lucorum (Table
1). Thus the average size of the English nests
was larger than the Swedish nests.

The altitudes at which the English B. lucorum
nests were found (350 m and 380 m) are very si*
milar to that of the B. lucorum nest (375 m) fo-
und by Svensson & Lundberg (1977). The larger
mean size of the English nests suggests that in
this case altitude alone is not important in deter-
mining nest size.

DISCUSSION

Bumblebee nests are difficult to find and the
small sample could have produced misleading
results as there was considerable variation in
nest size within a species and also, because nest
size had to be compared between subgenera rat-
her than species.

The Swedish B. monticola nest was much lar-
ger than the B. lapponicus nests found in the
same area which throws doubt upon the validity
of comparing taxa above the species level.

Colony size could also be underestimated if
nests were excavated before reaching maximum
size or if cocoons had been destroyed.

Notwithstanding these reservations, the Peak
District nests are larger than the Swedish nests;
this suggests that a more northerly latitude li-
mits bumblebee size. This is not surprising as the
length of the flowering season, and thus the
bumblebees’ active period, is curtailed further

Fauna norv. Ser. B 29: 72—173. Oslo 1982.
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