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Studies on Scandinavian Bumble Bees

(Hymenoptera, Apidae)

ASTRID LOKEN

Loken, A. 1973. Studies on Scandinavian Bumble Bees (Hymenoptera, Apidae).
Norsk ent. Tidsskr. 20, 1-218.

A synopsis of the genus Bombus Latreille in Norway and Sweden is presented.
Although primarily a taxonomic, phenotypic, and faunistic study, bionomic infor-
mation is incorporated and post-glacial immigration routes are stressed.

A total of 29 species, divided into 34 subspecies, has been recognized. One new
subspecies, B. muscorum liepetterseni (= B. m. smithianus auctt. nec White, in
part), is described, and holotype ¢ is designated. The following types are also
selected: B. mastrucatus Gerstaecker lectotype &; B. martes Gerstaecker lecto-
type ®; B. humilis hafsahlianus Vogt lectotype ¥; B. pascuorum sparreanis nov.
nom. ( = B. agrorum bicolor Sparre Schneider, 1909 nec Friese, 1903) holotype Q.

Astrid Loken, Zoological Museum, University of Bergen, N-5014 Bergen, Norway

PREFACE

The world-wide genus Bombus Latreille occurs in
all zoogeographic regions with a great number of
endemic species represented in holarctic, neo-
tropical, and oriental regions (Skorikov 1922b).
One species was recently recognized in the Ethijo-
pian region (Tkalcu 1966) and four European
species introduced into the Australian region, i.e.
New Zealand (Gurr 1964). The species in this
genus, i.e. the true bumble bees, are beneficial
insects, pollinating a wide range of plants includ-
ing those of great economic importance. They
are, moreover, social bees and, being strongly
polymorphic, they have been intensively studied
from genetic, taxonomic, and zoogeographical
points of view (Vogt 1909, 1911; Friese &
Wagner 1909, 1912, etc.; Kriiger 1928, 1931,
1940, 1950, etc.; Reinig 1936, 1939, 1965, etc.;
etc.) besides being subject to basic and applied
research devoted to their biology and ecology
(references in Free & Butler 1959).

Floral ecological observations and preliminary
pollination research (Loken 1949, 1950, 1958a,
1961b, 1962) emphasized the need for a taxonom-
ic and faunistic study of Norwegian bumble bees.
A revision of the collections was therefore started
in the year 1962. To secure information for a
better understanding of the species, the scope of
the study was later widened to present a mono-

graph of Bombus in Scandi.navia, i.e. Norway and
Sweden, the entire peninsula being a more well-
defined unit. Though taxonomy, phenotypic va-
riations, and distribution are the topics of the
study, bionomic information has been added and
the opportunity taken to refer to the world dis-
tribution of the species involved. To limit the
subject, the work does not, however, deal with
plant preference, which in fact was an essential
aim in the author’s field observations.

INTRODUCTION

Historical review

Linnaeus (1758) listed a total of seven Bombus
species occurring in his home country Sweden,
six of which are recognized as species, viz. those
termed Apis terrestris, A. lapidaria, A. muscorum,
A. hypnorum, A. subterranea and A. alpina, where-
as the seventh designation, A4. aceruorum, is a
synonym of A. subterranea. All the species are in
fact mentioned by Linnaeus in his Acta Upsalien-
sis (1736). Four more Swedish species were added
by Linnaeus (1761) and named Apis hortorum,
A. pratorum, A. sylvarum and A. lucorum. As
many as 32 Bombus species are ascribed to Scan-
dinavia by Dahlbom (1832), twenty of which are
recognized as species. The remainder are syno-
nyms, subspecies, or infrasubspecific forms ex-
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cept one taxon, named B. rosiellus (Kirby), which
refers to Psithyrus campestris (Panzer). The twenty
species are (the synonyms used by Dahlbom in
brackets): B. ruderarius (Miiller) (= B. rajellus
(Kirby)), B. soroeensis (Fabricius) (= B. virgi-
nalis (Kirby)), B. balteatus Dahlbom, B. lapponicus
(Fabricius), B. hyperboreus Schonherr, B. jonellus
(Xirby), B. distinguendus Morawitz (= B. fragrans
(Kirby), B. veteranus (Fabricius) (= B. autum-
nalis: Dahlbom), B. pascuorum (Scopoli) (= B.
agrorum (Fabricius)), B. consobrinus Dahlbom in
addition to the ten species of Linneaus. Zetterstedt
(1838) dealt with the species treated by Dahlbom
(1832) as species or synonyms. Dahlbom did in
fact include Zetterstedt’s collection in his mono-
graph since Zetterstedt had his manuscript fin-
ished by then, but printing was delayed (Ander
1967). This explains how both authors not only
described the same new species but also gave
them the same names, which are those written on
the labels by Zetterstedt, viz. B. ephippium, B. ni-
valis, B. tricolor and B. arcticus. They are all
revised as to synonyms or subspecies.

The most comprehensive Scandinavian mono-
graph is that of Thomson (1872). It deals with a
total of 22 Bombus spp., viz. B. ruderatus (Fabri-
cius), B. cullumanus (Kirby) and B. wurfleini
Radoszkowski (described as B. brevigena Thom-
son), and all the species mentioned by Dahlbom
(1832) with exception of B. lucorum, which Thom-
son synonymizes with B. terrestris. In a key to
the Swedish Bombus s¢p., followed by short de-
scriptions, Aurivillius (1903) keeps to the species
recognized by Thomson (1872) except that B. ru-
deratus is omitted.

While the earliest information on Swedish
bumble bees dates from Linnaeus, the first Nor-
wegian records to my knowledge were reported
by Sommerfelt (1824—27), who listed three species
from Saltdalen in Nordland county, viz. B. hor-
torum, B. hypnorum and B. terrestris, the latter
most probably referring to B. lucorum. In addition
to the sparse material collected by Zetterstedt in
Northern Norway (Dahlbom 1832, Zetterstedt
1838), the pioneer observations in this country
were carried out by Siebke (1853, 1863, 1866,
1870, 1873). The first synopsis on the bumble bee
fauna of Norway (Siebke 1880) presents a total of
18 species in the following sequence (synonyms

used by Siebke in brackets): B. consobrinus, B.
hortorum, B. distinguendus, B. subterraneus, B.
muscorum, B. pascuorum ( = B. agrorum), B. syl-
varum, B. ruderarius ( = B. rajellus), B. lucorum
(= B. terrestris), B. hyperboreus, B. balteatus
( = B. nivalis), B. alpinus, B. soroeensis, B. lapi-
darius, B. pratorum, B. hypnorum, B. lapponicus
and B. wurfleini ( = B. brevigena).

Basic contributions to the knowledge of the
Norwegian bumble bees are the works of Sparre
Schneider. His most comprehensive papers are
based on records from the central mountains of
Southern Norway, and observations in Northern
Norway and the southeastern lowlands respec-
tively (Sparre Schneider 1898, 1909, 1918). In
addition to the 18 species listed by Siebke (1880),
he distinguished B. jonellus and B. humilis Uliger
(= B. solstitialis Panzer). Information on the
bumble bees of Western Norway was furnished
by Lie-Pettersen (1901, 1902, 1905, 1907). In a
survey of the species occurring in the most south-
western part of the country, i.e. Rogaland county,
Meidell (1934a) also included a synopsis of the
bumble bee fauna of Norway. He added one
species to those treated by Sparre Schneider, by
separating B. terrestris and B. lucorum; neither of
these, however, are true B. ferrestris.

Supplementary contributions to the Norwegian
and the Swedish bumble bees are otherwise re-
ferred to in the treatment of the individual
Bombus species. According to the present revision,
the Scandinavian bumble bees represent a total
of 29 species divided into 34 subspecies.

Notes on the topography and climate

The great extension south to north of the Scan-
dinavian peninsula, being situated between
55°20" and 71°11” N, presents great geographical
and climatical variations (Figs. 1-2). The topo-
graphy is dominated by the Caledonian mountain
chain ranging from Southwestern Norway to the
Arctic in the northeast. It is not a continuous
range, but consists of undulating mountainous
plateaux (‘vidder’) and mountainous massifs with
peaks and glaciers, intersected by canyons and
rather luxuriant valleys. The chain can roughly
be separated in two parts by east-west-directed



wooded passes at approximately 63°30° N:
(1) A southern range occupying most of Southern
Norway and from 61° N northwards also the
adjacent border area of Sweden, the isolated
mountains in Dalarne being included. (As to the
location of counties mentioned in the text, vide
Figs. 97-99.) The watershed divide is situated
rather far west. The range consequently slopes
much more gradually towards east than towards
west, where the mountains reach the coast from
where the fjords with very steep sides cut more
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or Jess far into the country. (2) A northern range
extending in varying width along the Norwegian-
Swedish border, with a shift of maximum eleva-
tion into Sweden between 67° and 68°30’ N, and
further north continuing to the northern coast of
Norway. The heights of the ranges, being 900—
1200 m with peaks rising to a maximum altitude
of 2468 m in the mountainous massif of Jotun-
heimen in Southern Norway, are in general lower
on going north.

Norway is a pronounced mountainous country.
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Fig. 1. The mean annual precipitation in Fennoscandia. Black area = > 2000 mm. (From Lindroth 1949,

p. 486.)
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Lowlands, defined by the 200 m contour, are
merely restricted to (1) the southeastern part of
the country, (2) a more or less narrow —in some
places absent — zone along the coast, (3) a widened
area around Trondheimsfjorden situated in Sor-
and Nord-Trondelag and (4) another wide area
in Northern Norway, i.e. in the eastern district
of Finnmark (FG). The topography of Sweden is
more uniform. East of the mountainous border
area are terraced plateaux descending towards the
Gulf of Bothnia. Further south, in Central and
Southern Sweden, the lowlands are dominating,
except for the woodland plateau with hills rang-
ing between 200 m and 400 m in Smaland. The
landscape is otherwise characterized by the great
lakes in Central Sweden.

Scandinavia is surrounded on the west by the
Atlantic Ocean and on the east by the Baltic Sea.
The conspicuous contrast in the climate is in-
fluenced by the Gulf Stream and predominating
southwesterly winds, in addition to great alti-
tudinal and latitudinal variations. Broadly speak-
ing, a maritime climate prevails in the areas west
of the mountain chain and on the west coast of
Sweden. The remaining part of the peninsula has
a more continental climate, producing wide
differences in temperature during the day and
during the course of the year. Striking contrasts
in the climate are also illustrated by the local
variations in the mean annual precipitation
(Fig. 1).

Regional division

Owing to the variations in climate, structure, and
topography, there are great local ecological dif-
ferences throughout Scandinavia which impede a
zoogeographical zonation, particularly of Nor-
way. The classic division of Scandinavia was
made by Ekman (1922), who mainly based it on
the fauna of vertebrates. However, as pointed out
by Lindroth (1949, p. 45fF), a regional division
based on tree-limits is more useful for studies on
the terrestrial fauna. The division used here
(Fig. 2), i.e. a simple division into forest regions
as defined by Swedish botanists, is taken from
Lindroth (1949, pp. 436—438). The description of
terms is somewhat amplified.

a) Regio alpinajarctica. Associated with the
area above or beyond the continuous small
copse birch woodland; in the lower belt for one
thing characterized by lichen, Cladonia rangife-
rina group, Ericaceae, Empetrum, Salix herba-
cea L.and scattered growth of Betula nana L., Salix
spp., Geranium silvaticum L.

b) Regio subalpina/subarctica ( = regio betuli-
na). Associated with the area extending from the
timberline, i.e. the economic forest limit of the
coniferous forest belt, to regio alpinajarctica; in
the lower belt it is characterized by Betula pubes-
cens Ehrhart (= B. tortuosa Ledebour), tall Salix
spp., Juniper communis L., and in the upper belt
by rather continuous shrubs of Betula nana,
Salix spp., Ericaceae and scattered or local growth
of birch and juniper.

¢) Regio coniferina. Associated with the high
boreal forest belt, dominated by Pinus and Picea.

d) Regio quercina. Area extending from the
northern limit of regio fagina, defined below, to the
northern limit of Quercus.

€) Regio fagina. Associated with predominate
growth of Fagus silvatica L., i.e. not extending to
the northern limit of the species.

With the exception of regio fagina, the bounda-
ries of the plant-geographical regions above refer
to the approximate upper or northern limits of
the tree species characterizing the zones (vide
Hultén 1950). The term alpine applies to moun-
tainous areas in non-arctic regions. In Fenno-
scandia there is, however, no distinct transition
from regio alpina/subalpina to regio arctica/sub-
arctica, the mountain chain ranging from ex-
treme Southwestern Norway to the Arctic proper.
The terms arctica and subarctica are here used
for the actual zones north of 68° N. Regio sub-
arctica extends to the coast and prevails through
the archipelago, though locally regio arctica
reaches the extreme northern coast.

The zonation is not very appropriate for West-
ern Norway (‘Vestlandet’), i.e. the area west of
the watershed-divide in Southern Norway, where
the steep mountains reach the extreme coast and
the regional divisions, being extremely vertical,
become diffuse. As the distance between alpine
areas and the sea is short, alpine and subalpine
plants and animals do locally occur at sea level,
and vice-versa, the air-turbulence may cause a



drift of lowland species up to the alpine and sub-
alpine biotopes. The term regio quercina for the
part extending along the western coast (Fig. 2) is
therefore somewhat misleading, but since this
zone depicts the northern border area for a num-
ber of continental plants and animals, it is quite
satisfactory for the present purpose.
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MATERIAL

The present work is based upon a study of ap-
proximately 29,000 Norwegian and 27,700 Swed-
ish specimens. It comprises old and recent collec-
tions preserved in institutions, three small per-
sonal collections, and material presented to the

Fig. 2. A simple regional division of Fennoscandia. Obliquely hatched = regio fagina; vertically hatched =
regio quercina; white = regio coniferina (and regio subalpina/subarctica); stippled = regio alpinalarctica. The
northern coniferous limit drawn in Eastern Fennoscandia only. The isolated northernmost coniferous forests
black. (From Lindroth 1949, p. 437, somewhat remodelled.)
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author by colloborating colleagues and students,
in addition to approximately 18,000 individuals
collected by me during the years 1939-1969 (in
some years there were no collections).

Besides investigations throughout the season
within limited areas in Southern Norway (Leken
1949, 1950) and observations in the northern
counties Nordland, Troms, and Finnmark
28 June—8 August 1955, the author’s most exten-
sive field trips were undertaken during the years
1957—1961. The following counties were visited :

1957, 5 July—14 August: Oppland, Sogn og
Fjordane, Mdre og Romsdal, Sér-Trondelag.

1958, 2628 May : Ostfold; 26 June—10 August:
Ostfold, Akershus, Hedmark, Vestfold, Buskerud,
Telemark, Hordaland.

1959, 28 June—17 August: Oppland, Horda-
land, Sogn og Fjordane, Soér-Trondelag, Nord-
Trondelag, Nordland and Troms: Ské&nland.

1960, 28 June—6 August: Telemark, Aust-
Agder, Vest-Agder, Rogaland.

1961, 26 June—5 August: Akershus, Oppland,
Buskerud, Vestfold, Telemark, Aust-Agder, Vest-
Agder, Rogaland.

Otherwise, my observations were mainly de-
voted to the lowlands along the west coast and
subalpine/alpine areas in Southern Norway by
shorter or longer trips at various times of the
season, i.e. from the end of April to the end of
September. During the investigations particular
attention was paid to areas previously poorly or
not at all investigated.

Museum collections

The following collections were revised (the name
of collectors in brackets):

Norwegian institutions. Det Kongelige Norske
Videnskabers selskab, Museet, Trondheim. Small
Norwegian collection (Lysholm, Dahlby, etc.).

Stavanger Museum, Stavanger. Small Norwe-
gian collection (Aksnes, Holgersen).

Tromsé Museum, Tromso. Norwegian collec-
tions, 2400 specimens (mainly Sparre Schneider,
otherwise Collett, Holmboe, Lysholm, Scheyen,
Soot-Ryen, Storm, A. Strand, Wessel, etc.).

Zoologisk Museum, University, Bergen. Nor-
wegian collections, 21,500 specimens (Lie-Petter-

sen, Leken and collaborators, O. Meidell, etc.).
Swedish collections, 4000 specimens (Ander,
Fridén, N. Johansson, Lgken).

Zoologisk Museum, University, Oslo. Norwe-
gian collections, 1300 specimens (Collett, Esmark,
Grimsgaard, Hagemann, Kir, Natvig, Scheyen,
Siebke, E. Strand, etc.).

Swedish institutions. G5teborg Naturhistoriska
Museet, Goteborg. Small Swedish collections
(Gaunitz, Lohmander, Moller, Torsell, etc.; only
a minor part of the large Lohmander’s collection
was however available).

Institutionen for Vixtpatologi, Uppsala. Small
Swedish collection (Ossiannilsson).

Naturhistoriska Riksmuseet, Stockholm. Nor-
wegian specimens (Sparre Schneider, Boheman,
etc.) scattered in Swedish collections, 9500 speci-
mens (Aurivillius, Boheman, Bruce, Erlandsson,
Forsslund, Gaunitz, Grape, Holm, Kjellander,
Lundblad, Muchardt, Nerén, Ringdahl, Roman,
Schonherr, Staudinger, Wahlberg, Wieslander,
etc.).

Zoologiska Institutionen, University, Lund.
Small Norwegian collections (Dahlbom, Scheyen,
Sparre Schneider, Zetterstedt, etc.). Swedish col-
lections, 13,000 specimens divided inte a main col-
lection (Ammitsboll, Ander, Bengtsson, Burrau,
Brinck & Wingstrand, Dalenius, Gaunitz, Fah-
lander, Holm, Kemner, Muchardt, Nilsson, Ring-
dahl, Roth, Rosén, B. Tjeder, Wahlgren, etc.) and
separate collections of Dahlbom, Jansson, Thom-
son and Zetterstedt. As the main collection was
recently revised by G. Kruseman, not every indi-
vidual in the large collections of some of the
species, mainly those referring to Skane and
Oland, was examined. The classical collections,
being rearranged and given additional specimens,
are only partly labelled. Since for the time being
K. Ander is studying them separately, these col-
lections are not on the whole included here.

Zoologiska Institutionen, University, Uppsala.
Small Swedish collections divided into old indi-
vidual collections of Gyllenhal, Haeffner, Lilje-
borg, Marklin, Stenhammer, de Vylder (without
data or at most with the county specified), and a
recent collection (Bergwall, Brundin, Gaunitz,
S. Jonsson, etc.) also comprising some Norwegian
specimens (Wretlind).

Other European institutions. British Museum



Natural History, London. Scandinavian material
in general collections, in the Pittioni collection,
and in small unarranged collections (Benson,
Holgersen, Sparre Schneider, British expeditions,
etc.).

Zodlogisch Museum, University, Amsterdam.
Norwegian and Swedish specimens in the general
collection (Eyndhoven, Kruseman, Reusch, Toxo-
peus, etc.). Large Norwegian collection (Barca,
Esmark, Hafsahl cf. below, Lie-Pettersen, Lys-
hoim, Sparre Schneider, Schayen, Storm, etc.),
and Swedish collection (Bengtsson, Klaue, Ro-
man, etc.) in Vogt collection, which also includes
Kriiger collection. Common Swedish species
were not examined. Professor G. Vogt (1909,
1911, 1947) communicated with a great many
entomologists and amateurs who furnished him
with bumble bees. Specimens not being labelled
by the collector were provided by Vogt with small
red locality labels. The great number of indi-
viduals collected by the Norwegian medical doc-
tor P. Hafsahl, who lived in Hamar about 100 km
north of Oslo, all have the locality Hamar printed
on those red labels. However, according to his
nephew, Hafsahl collected bumble bees at various
localities, mostly in the lowlands near by Hamar,
but also in subalpinz and alpine areas and even
on his travels as far as Germany (A. A. Hafsahl
int litt.). Indeed, his travels are reflected in his
bumble bee collection, which represents taxa not
otherwise known from Hamar, even species not
reaching Norway. Owing to the erroneous label-
ling, the entire material of Hafsahl, part of which
is referred to by Vogt (1909, 1911, 1947) and
Kriiger (1950, 1954, 1956) must unfortunately be
considered unreliable and is therefore omitted.

Zoologisk Museum, University, Copenhagen.
Small Norwegian collection (mainly labelled Mus.
Drewsen and Mus. Schigdte).

American institutions. Cornell University, Dept.
of Entomology, Ithaca, New York. Small Nor-
wegian collection (Raffensperger).

U.S.D.A. Entomological Research Div., Lo-
gan, Utah. Small Norwegian collection (Bohart).

U.S. National Museum, Washington D.C.
Small Norwegian collection (Sabrosky, Sparre
Schneider).
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Personal collections

Larsson, H., Uppsala, Sweden. Small collection
from Norway: Sor-Trondelag and Sweden:
Skéne.

Semb-Johansson, A., Oslo, Norway. Small col-
lection from SE Norway.

Tjeder, T., Rittvik, Sweden. Small collection
from Sweden: Dalarne.

In addition to Scandinavian collections, sev-
eral Finnish specimens kept at Zoologiska Mu-
seet, Helsingfors and Museum Zoologicum, Abo,
were revised.

METHODS

Taxonomy

Coincident with identification/revision of Nor-
wegian - collections, the data-for the individual
specimens were codified, punched on cards, and
the species then sorted geographically by com-
puter, except a minor material identified and
added to the locality lists during the years 1968—
1970. The specimens in the Swedish collections
were catalogued by species and afterwards re-
arranged geographically.

Keys to the Scandinavian Bombus spp. are pro-
vided. In the subsequent treatment of the indi-
vidual species they have not been fully described,
but are given a fairly broad diagnosis. The szxes
are treated separately. The female characteristics,
presented in three sections viz., morphological
features, colour pattern of the coat, and pheno-
typic variations, are introduced first and followed
by those of the male. To save space, the descrip-
tion of the worker is included in that of the
queen even though some of the features have less
diagnostic value in that caste, being too diffuse or
variable.

The species are treated in alphabetical order
within the subgenera and the sequence of the sub-
genera are arranged according to Richards (1968).
If more species are involved, each sex is given a
subgeneric description in order to avoid needless
repetition in the subsequent description of the
species. If there is only one species in the sub-
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genus, the description of the species includes sub-
generic characteristics. The treatment of sub-
species follows that of the species.

When preparing the keys, particularly papers
presenting keys to the subgenera and/or Euro-
pean Bombus spp. were consulted (Kriiger 1920;
Richards 1927, 1931, 1968; Pittioni 1939a; Kru-
seman 1947; etc.).

Morphological terms, abbreviations. The termi-
nology proposed by Michener (1944) is essen-
tially followed. Exceptions are included in the
list of additional terms and abbreviations below.

A,: scapus, i.e. basal segment of antenna

Aj-1p in female, A;-;; in male: individual seg-
ments of antenna

alutaceous: microsculpture of surface covered
with minute cracks

chagrinated or chagreened: microsculpture of
surface covered with closely-set roughness

collar: the anterior thoracic band of yellow or
yellowish-brown hairs

colour, colour pattern: apply to the colour of the
hairs, not the underlying surface

decumbent hairs: hairs sloping over the under-
lying surface, i.e. not standing erect

frons: supra antennal area

gaster: abdominal segments behind propodeum,
i.e. first gastral segment corresponds to the
second true abdominal segment

granulate: microsculpture of surface with grain-
like elevated puncturing

interalar band: black band of hairs between the
wings of an otherwise coloured dorsum of
thorax

pappillate: microsculpture of surface with hairs
arising from pustules

pile of face: hairs above and below antennal
sockets

pubescence: closely appressed pilosity

striate-rugose: microsculpture of surface with
closely-set more or less coalescing puncturing
forming a rather striate appearance

Sti-s in female, St;-5 in male: individual gastral
sternites o

supra-orbital line: hypothetical line touching
upon edge of both eyes (Fig. 4c)

Ti-¢ in female, T,-; in male: individual gastral
tergites

6

Figs. 3—6. Diagrams showing diagnostic characters. Fig. 3: Lateral view of female Bombus head (section
Odontobombus). a—b distal width of malar area; c—d malar space; € basal keel; f sulcus obliquus; g incisura
lateralis. Fig. 4: Facial view of female Bombus head (section Anodontobombus). a preoccipital ridge; b ocellar-
orbital field, x = unpunctured area, xx = punctured band; ¢ supra-orbital line; d distance from right ocellus
to preoccipital ridge; e distance from ocellus to compound eye; f malar area; g posterior mandibular condyle;
h labral tubercle; i labral lamella. Fig. 5: Right fore-wing. a ‘radial length’. Fig. 6: Transverse section of

thorax. a interalar width.



Measurements. The following queen measure-
ments were taken: (a) right malar space (Fig.
3c—d); (b) ‘radial length’, i.e. the distance from
the ‘veinlet’ in the middle of first R, cell (= first
submarginal cell) to the distal end of second R;
(= radial cell) (Fig. 5); this measurement not to
be confused with the length of radial cell; (¢)
interalar width (Fig. 6); (d) distance from right
ocellus to preoccipital ridge (Fig. 4d); (e) distance
from right ocellus to nearest compound eye
(Fig. 4e). The measurements a—c were taken for
the queen of each species or subspecies, whereas
those marked d—e apply to a few species only,
the ratio d:e being used as a diagnostic char-
acter. Besides the diagnostic value, malar space
can roughly be correlated with the tongue length
which makes this measurement useful in the study
of bumble bees and their plant preference.
Measurement of interalar width was chosen
as an indicator of the body size. The features
a—c were moreover selected for triangular

graphing, cf. below, and in one subgenus
those marked d—e were used for the same
purpose.

Least reliable measurements are those of the
total length, viz. the distance from face of head
to tip of abdomen when head is in vertical posi-
tion and venter of abdomen in horizontal posi-
tion. This character is subject to considerable
variation, above all because it is dependent upon
the degree of extension of the gastral segments
which is difficult to measure accurately. None-
theless each species or subspecies gives the im-
pression of having a characteristic length which
at any rate can be expressed in relative terms.
Three categories are used (the corresponding
average measurements of interalar width follow
in brackets): Body of large size, the length ex-
ceeding 20 mm (interalar width exceeding 5.00
mm); body of medium size, the length 17—20 mm
(interalar width 4.50—5.00 mm); body of small
size, the length less than 17 mm (interalar width
less than 4.50 mm).

As corresponding measurements of males are
less meaningful in a broad diagnosis and are not
needed for triangular graphing, they have been
omitted. The male body size is, however, indi-
cated by the following three size categories:
Body of large size, length exceeding 18 mm; body
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of medium size, the length 14—18 mm; body of
small size, the length less than 14 mm.

There is a distinct difference in size between
alive and dried bumble bees, and very soon after
death the shrinking of abdomen is particularly
noticeable. As museum collections were the only
available material in some of the species, all
measurements were taken on dried specimens.
The measurements were made with a Leitz-
Wetzlar binocular, ocular 12.5 X, objective 4 X,
i.e. 40X magnification, and a micrometer eye-
piece with each unit equal to 0.05 mm, except
that of interalar width, which was measured by
vernier calliper and read to an accuracy of
0.05 mm. The features were measured once on
each specimen except interalar width, which was
measured twice and the mean value used. The
measurements are presented for the queen of each
species or subspecies by the number (N), area,
mean, standard deviation, mean error, and range.
Example: N = 15; SE Norway; malar space:
0.08 mm (+0.03 4-0.01) range: 0.70—0.80 mm.
Needless to say, the area representing the meas-
ured populations cannot all be the same owing
to varying distribution of the taxa involved and/or
the available queens as well.

Triangular graphing. Specific and subspecific
position of certain closely related taxaareindicated
by triangular graphing (Mayr 1969) based on the
measurements of the features marked a—c above,
or those marked b, d—e. By this method are
plotted not the actual values, but their percentage
contribution to the sum (= 100 per cent) of the
characters which indicate the body proportions
rather than the absolute size. Specific difference
between two or more populations in general
accords with difference in body proportion. This
is illustrated by the measured populations occu-
pying different areas on the triangular graph
(Figs. 52, 53, 59, 66, 72), whereas conformity in
body proportion corresponds to congruent
spreading of the markings and favours conspeci-
ficity (Figs. 66, 81).

Melanism, geographical variations. Variability
of colour is somewhat arbitrary and not suitable
for statistical treatment. The rather large material
at my disposal has nevertheless stimulated me to
study melanism and clinal variations by a broad
grouping of certain colour features. By dividing
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the local population of a species into typical and
melanic individuals, the percentage of melanic
specimens was calculated, tabulated, and trans-
ferred to pie-charts (Figs. 69, 74, 88). The eva-
luation demonstrates, of course, more the ten-
dency to melanism than it exactly reflects the
local frequency. Other geographical variations
were studied by grouping the local populations of
a species according to certain colour features
arranged in steps and in progression of shade.
The percentage distribution of one of the features,
for instance black, has been transferred to dia-
grans to illustrate possible clinal variations (Figs.
77, 78, 80, 83—84). The term local population as
used above corresponds to the available material
within a county or district thereof. Even though
administrative units should be rejected in zoo-
geographical studies, a division of populations by
counties does in this case roughly indicate geo-
graphic variations throughout Scandinavia.

Synonymy, references. Great variability in the
colour patternin some of theactual bumble beespe-
cies has given rise to a vast number of specific desig-
nations, many of which have been revised as to
synonyms, subspecies, and infrasubspecific forms.
Invalid designations and erroneous synomizing
have caused great nomenclatural confusions. Ref-
erences to synonyms, given at the beginning of
each treatment, do not pretend to be complete.
Not all old names, in general listed by Dalla
Torre (1896), have been included, but quite a
large number of references for certain species
which display great variations in the colour pat-
tern is given to indicate the present status of the
taxon.

Bibliographic references to the Scandinavian
fauna have also been added. References to species
involved in applied research are only listed if they
present faunistic information based on collections
revised by the late O. Meidell or myself. Refer-
ences to the Finnish Bombus spp. are restricted to
recent papers (Elfving 1960, 1968). References to
named infrasubspecific forms, aberrations, etc.,
have been mentioned under taxonomical remarks
or in the subspecific discussion.

Types. Available information about the type
follows the reference to each of the designations.
Concerning the Linnaean types, however, it is
debatable whether Bombus specimens in the Lin-

naeus collection in London are originals (Ri-
chards 1935). As Linnaeus never designated any
specimen as type, original in this case refers to
specimens originally preserved in the Linnaean
collection and not added later. The documentary
value of this collection is on the whole doubted
(Mayr 1969). Specimens in the Linnaean collec-
tion referring to the Linnaean Bombus spp. treated
in the present paper are mentioned and. com-
mented upon, but without stating them as types.

Distribution

For reference to the distribution of each Scan-
dinavian species, locality records have been
plotted on maps which also depict the known
range in Finland (Elfving 1968) and in the re-
maining neighbouring countries according to
literature indications. A few Finnish records,
examined by me, have been added. On the maps,
the radius in a dot corresponds to 10 km. Each
dot represents one or more specimens collected
at that locality or several collections made at
nearby localities. All topographical names are
mentioned in the list of localities except those
within cities or large towns, which are only listed
if being of particular interest.

To list detailed data from all specimens would
take excessive space. The list of localities is there-
fore in general restricted to the locality and the
institution where the records are kept. In the list
of Norwegian localities the names are arranged
alphabetically by rural district (‘herred’) and
city within the different counties (‘fylker’) as
follows: Oppland (On) : Dovre: Dovrefjell 1000 m
NRS ZMB ZMO, Fokstua 930 m ZMB ZMO,
Toftemo, etc. The altitude is given for alpine
localities if known. For some peripheral localities
and in the lists of rather rare species, detailed
data are presented as follows: Oppland (On):
Dovre: Dovrefjell 1000 m & 18 July 1832 (Rosen-
skiold) DCL. The name in parentheses refers to
the collector. The sequence of the counties and
that of rural districts and cities follows Strand
(1943) except that names and limits have been
dated to 1969 (Figs. 97, 98). The author is aware
of the disadvantage of using a geographical di-
vision based on administrative units, whose name



and limits can be altered. However, until another
division has been generally accepted by entomol-
ogists I hesitate to leave such a well established
system as that of Strand’s (1943). It should be
noticed that old specimens labelled Dovre are in
the lists mentioned as Oppland (Or): Dovre:
Dovrefjell 1000 m, as those specimens obviously
refer to the mountainous plateau and not to On:
Dovre: Dovre, i.e. the administrative centre of
the rural district situated in the wvalley about
500 m s.m.

In locality lists of the Swedish collections the
topographical names were arranged alphabeti-
cally within the individual county (‘landskap’).
However, the sequence of the letters follows that
of the Norwegian alphabet in which the letter a
is placed at the end. The sequence of the counties,
ranging from south to north, follows that practised
in the Catalogus Insectorum Sueciae (publ. Opus-
cula Entomologica for inst. 1955, 1960). The coun-
ties are presented in the geographical division of
Fennoscandia (Fig. 99).*

Localities of unrevised records, being published
or received by personal communications, succeed
the individual list of localities. However they have
been added only if they contribute especially to
the fauna and are considered reliable as well.

The world distribution of the species and the
total distribution of Scandinavian subspecies
have been indicated in separate sections with the
references gathered at the end of the actual sec-
tions to save space-taking repetitions. Reference
to Yarrow in litt. concerns his unpublished col-
lections, mainly from Portugal, Spain, Egypt,
Irak and Iran, kept in the British Museum,
London, which he kindly allowed me to include.

The Norwegian locality names refer to those
on topographical maps edited by Norges Geo-
grafiske Oppmaling, Oslo as far as they cover the
locality in question. A great many names are
otherwise listed in the index to the map attached
to the Time-table for Norwegian Communica-
tions (‘Rutebok for Norge’). The Swedish names
are mostly listed in Svensk OrtsfOrteckning, ed.
Kungl. Generalpoststyrelsen, Kungl. Telestyrel-
sen & Kungl. Jarnvigsstyrelsen, Orebro, 1965
and/or in Svenska TuristfGreningens Atlas Over
Sverige, I-1I1II, A-B Kartografiska Institutt, Stock-
holm, 1923—25. Norwegian and Swedish names
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of counties, rural districts, cities etc. have been
written in their native language. Most Finnish
names arranged by counties (Fig. 99) have been
listed by Elfving (1968). Otherwise geographical
names outside Scandinavia follow essentially
Grosvenor (1963).

* The Norwegian letter & (=0) has been used in

topographical names between pp. 205—209 and in
personal names throughout the text.

Abbreviations
A. Museums

AKA = Abo Akademi Museum Zoologicum,
Finland

BCL = Bank collection, London (BML)

BML = British Museum, Natural History,
London

CCC = Copenhagen collection, Copenhagen
(ZMOC)

CIN == Cornell University, div. of Entomol-
ogy, Ithaca, New York

CNO = Canadian National collection, Ottawa

DCL = Dahlbom collection, Lund (ZML)

GNM = Goteborg Naturhistoriska Museet, G6-
teborg

IVU = Institution fér Vixtpatologi, Uppsala

IZB = Institute f. spezielle Zoologie u. Zoo-
logisches Museum, Berlin

JCL. = Jansson collection, Lund (ZML)

KCC = Kiel collection, Copenhagen (ZMC)

KCL = Kirby collection, London (BML)

KMT = Kongelige Videnskabers Selskab, Mu-
seet, Trondheim

LSL = Linnaean Society, London

MAL = Zoological Museum, Academy of
Science, Leningrad

= Muséum National d’Histoire Natu-
relle, Paris

NMYV = Naturhistorisches Museum, Vienna

NMW = U.S. National Museum, Washington,

MNP

D.C.

NRS = Naturhistoriska Riksmuseum, Stock-
holm

PCL = Pittioni collection, London (BML)

SMS = Stavanger Museum, Stavanger

SCT = Spinola collection, Museo Zoologica,
University, Torino

TCL = Thomson collection, Lund (ZML)

TRM = Troms6 Museum, Tromso
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USU = U.S.D.A., Entomological Research
div., Logan, Utah

VCA = Vogt collection, Amsterdam (ZMA)

VCF = Valkeila collection, Himenlinen, Fin-
land

ZCL = Zetterstedt collection, Lund (ZML)

ZIK = Zoologisches Institut der Polnischen
Akademie der Wissenschaften, Kra-
kéw, Poland

ZMA = Zodlogisches Museum der Universiteit,

Amsterdam
ZMB* = Zoologisk Museum, University, Bergen
ZMC = Zoologisk Museum, University, Co-

penhagen

ZMH = Zoologiska Museet, University, Hel-
singfors

ZML* = Zoologiska Institutionen, University,
Lund

ZMO = Zoologisk Museum, University, Oslo

ZMU = Zoologiska Institutionen, University,
Uppsala

* In the list of Norwegian localities ZMB is
omitted if the locality is represented by records
from Zoologisk Museum, Bergen only. Likewise
ZML is omitted in the lists of Swedish localities.

B. Personal collections

Joh = Professor dr. A. Semb-Johansson, Oslo
Lar = Agr. stud. H. Larsson, Uppsala
Tje = Landsfiskal T. Tjeder, Riittvik, Sverige

C. Certain collectors

B & W = Brinck, P. & K. G. Wingstrand

Erl = Erlandsson, S.

Lo = Legken, A.

Mei = Meidell, O.

Sch = Schneider, J. Sparre

D. Latin terms

in litt. (in litteris) = non-published information

m s.m. = metres supra mare

nomen dubium = a name not applicable to
any known taxon

nomen novum = a new name replacing an

already established name

nomen nudum = aname not legitimately pub-
lished, i.e. has no standing
in zoological nomenclature

nomen oblitum = a forgotten name, i.e. a
designation that has re-
mained unused as a senior
synonym for more than fifty
years

s.1. (sensu lato) = in a wider sense (if the name
is also used to cover a taxon
in a narrower sense)

s.s. (sensu stricto) = in a narrower sense (if the
name is also used to cover
a taxon in a wider sense)

! (autopsy) = specimen seen by the pres-
ent author

CLASSIFICATION

A division of the large genus Bombus Latreille
into subgenera was first announced by Vogt
(1911) as a modest working hypothesis. It was
merely based upon features in the male genitalia,
a grouping of which was originally conceived by
Radoszkowski (1884). A number of authors (Ball
1914; Skorikov 1914a, 1914b, 1922b; Kriiger
1917, 1920; Frison 1927; Richards 1927, 1968;
Pittioni 1939a; etc.) have amplified the strong
homogeneity in Vogt’s subgenera and also built
up more subgenera. Several old names have
tended to drop out because earlier subdivisions
of Dalla Torre (1880) were adopted as subgenera
(Sandhouse 1943; Richards 1968). Skorikov
(1914a, 1914b, 1922b) went a step further and
clevated the subgenera to generic level but split-
ting up a homogeneous group such as Bombus did
not gain general approbation. Recently Milliron
(1961) classified the bumble bees of the world into
three genera, two of which with two subgenera
individually divided into a number of species
groups —- an unsatisfactory system refuted by
Richards (1968). By keeping to the prime objec-
tive, a supraspecific grouping to indicate the close
relationship of certain species, the large genus is
divided into well-defined subgenera, the definition
of which is steadily improved by adding taxo-
nomic and biological features.

Kriiger (1917) divided Bombus in two sub-



sections, viz. Odontobombus and Anodontobom-
bus, based upon a few selective characters, viz.
the structure of the distal edge of the intermediate
basitarsus in the female and the genitalia in the
male. These sections and the actual subgenera
have been included in the keys to the Scandina-
vian species presented below.

Biologically the subgenera of Bombus can
broadly be divided into two groups, viz. ‘pocket-
makers’ and ‘pollen-storers’, according to their
method of feeding the larvae of second and suc-
ceeding broods (Sladen 1912). Generally speak-
ing pocket-makers provide their larvae with solid
pollen stuffed beneath them and stored in wax
pockets built adjacent to the wax canopy sur-
rounding them. Larvae of pollen-storers are fed
with regurgitated suspension of nectar and pollen,
the latter being stored in pollen-cylinders apart
from the brood mass. This classification breaks
down, however, in certain species (Hobbs 1964).

KEYS TO THE SCANDINAVIAN SPECIES
OF BOMBUS LATREILLE

In bumble bees, variations in colour of the coat
are remarkable, but this cannot be regarded as a
basis for recognition of species. Some species
display an identical colour pattern while others
individually exhibit a wide range in their colour-
ing. Specific recognition must rely on other char-
acters. The colouring is, however, a useful supple-
ment in distinguishing the species and in particu-
lar in regarding species from a limited area as,
for instance, Scandinavia, a fact which is taken
advantage of in the keys below.

Females

Antennae with twelve segments. Clypeus moder-
ately covered with hairs which become sparse on
the disc. Labrum with median furrow and lateral
tubercles. Robust mandibles with truncate distal
margin laterally toothed (more than laterally
toothed in B. wurfleini Radoszkowski) and outer
surface with distinct carinae. Hind tibia with
corbicle, 1.e. with outer surface flattened, distally

2, Bumble Bees.
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grooved, and hairless except for anterior and
posterior fringes. Mid- and hind basitarsi indi-
vidually strong, flattened, about as long as re-
maining tarsi all together. Abdomen with six
visible tergites, the hindmost pointed (truncate in
B. lapidarius (Linnaeus)). Well-defined coat in
various colour patterns.

The workers are far more variable and often
lack the diagnostic characters of the females.
They can nevertheless in general be identified by
the key. Exceptions concern above all the sub-
genus Bombus s.s., where the worker caste often
displays too diffuse characters for a reliable speci-
fic determination.

1. Mandible without basal keel (Figs.
7B, 8A, 10A, 15, 16A). Mid-basitarsus
with posterior distal angle obtuse,
more or less rounded (Fig. 12C)
(more or less acute in B. wurfleini
Radoszkowski (Fig. 7C))..........
........... section Anodontobombus 2
Mandible with basal keel (Figs. 20,
22B). Mid-basitarsus with posterior
distal angle spined ‘(Fig. 17B) or
pointed ..... section Odontobombus 18
2. Malar space about half the distal
width (Fig. 7A). Mandible strongly
bent, distally strongly toothed (Fig.
7B). Mid-basitarsus with distal poste-
rior angle acute (Fig. 7C)..........
......... Alpigenobombus Skorikov
1 species, B. wurfleini Radoszkowski
Malar space markedly longer than
half the distal width. Mandible not
strongly bent, distally only laterally
toothed (Figs. 8A, 10A, 15, 16A).
Mid-basitarsus with distal posterior
angle right-rounded (Fig. 12C)..... 3
3. Malar space as long as distal width
or nearly. Mandible without sulcus
obliquus, with indistinct incisura late-
ralis (Fig. 8A). Ocellar-orbital field
as in Fig. 8B. Ocelli transected by
supra-orbital line (Figs. 8C—D). Hind
basitarsus almost parallel-sided (Fig.
8E)....... Kallobombus Dalla Torre
1 species, B. soroeensis (Fabricius) (p. 31)

(p. 25)
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Malar space of variable length.
Mandible with distinct sulcus obli-
quus and incisura lateralis (Fig. 10A),
or either one of them (Figs. 15, 16A).
Ocellar-orbital field not as in Fig. 8B.

longer than distal width. Clypeus
distinctly swollen. ................
........... Alpinobombus Skorikov

Malar space about as long as distal
width or shorter. Clypeus evenly,
slightly swollen or swollen at base and
distally flattened

. Malar space nearly 1% times distal

width. Moderate distal posterior
process of hind tibia seen from inside
(Fig. 9A). Hind basitarsus markedly
longer than twice the greatest width
(Fig. 9B). Piles on T;-s black

Malar space shorter. Length of
hind basitarsus about twice the great-
est width. Piles on T, not black ..

. Malar space markedly longer than

distal width. Interalar band present
(except in melanic specimens). T,
black, T,-, ferruginous, dull yellow

B. hyperboreus Schonherr (p.114)

or whitish . ... B. balteatus Dahlbom (p. 105)

Malar space hardly to slightly
longer than distal width. Coat of
thorax entirely black. At least Ty-;
ferruginous

. Surface of hind tibia and hind basi-

tarsus strongly alutaceous. T, with
at least black hairs on anterior edge,
remainder of T, T, ferruginous

Mandible as in Fig. 10A. Prominent
distal posterior process of hind tibia,
seen from inside (Fig. 10B). Surface
of hind tibia and hind basitarsus
barely to moderately alutaceous.
T,-¢ ferruginous
B. alpinus (Linnaeus)

. Labral tubercles deeply depressed,

angled at inner end (Fig. 12A). Man-
dible with distinct sulcus obliquus as
well as incisura lateralis. Hind basi-

B. arcticus (Kirby) (p. 101)

(p. 96)

10.

11.

tarsus posteriorly curved (Fig. 12D).
Collar and T, yellow ... Bombus s.s.
Labral tubercles barely or not de-
pressed. Mandible never with both
sulcus obliquus and incisura lateralis
well-defined. If yellow hairs on T,,
they are concentrated to the anterior
lunate part (occasionally ranging
wider in B. pratorum)

. Malar space nearly as long as distal

width. Ocellar-orbital field as in Fig.
11 or nearly so. Forewings elongated,
strongly infuscate. Worker with in-
teralar band, piles of T, yellow. In
queens are yellow hairs of scutullum,
T, usually reduced to singly hairs
............ B. sporadicus Nylander

Malar space markedly shorter than
distal width. Ocellar-orbital field as
in Figs. 12B, 13A, 14. No interalar
band. Forewings not e¢longated, mod-
erately infuscate
Labrum as in Fig. 12A. Ocellar-orbital
field as in Fig. 12B or nearly so. Mid-
basitarsus as in Fig. 12C. Hind basi-
tarsus as in Fig. 12D. At least surface
of median posterior part of T, smooth,
sparsely punctured. Inner thickening
of sting sheath broad (Fig. 12E). Col-
lar (often reduced to a narrow band),
T, deep vyellow.................
B. terrestris (Linnaeus)

Ocellar-orbital field usually as in
Figs. 13A, 14. Surface of T, strongly
chagrinated, densely punctured. Inner
thickening of sting sheath not broad
(Fig. 13B). Pile on collar, T,, lemon
yellow to rather dull, pale yellow. ..
Ocellar-orbital field as in Fig. 13A or
nearly so. Distance from lateral ocel-
lus to preoccipital ridge hardly longer
than distance from ocellus to eye.
Sting sheath as in Fig. 13B. Yellow
collar including at most adjacent edge
of episternum. . B. lucorum (Linnaeus)

Qcellar-orbital field as in Fig. 14 or
nearly so. Distance from ocellus to
preoccipital ridge slightly but dis-
dinctly longer than distance from

12

(p. 50)

10

(p. 53)

11

(p. 40)
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Figs. 7-16. Section Anodontobombus. Fig. 7: B. wurfleini Radoszkowski 9. A: Lateral view of lower part of
head; B: Right mandible; C: Right mid-basitarsus. Fig. 8: B. soroeensis (Fabricius) . A: Right mandible;
B: Ocellar-orbital field; C—D: Position of ocelli, @ and ¥ respectively; E: Right hind basitarsus. Fig. 9: B.
hyperboreus Schonherr Q. A:'Distal inner posterior process of hind tibia; B: Right hind basitarsus. Fig. 10:
B. alpinus (Linnaeus) 9. A: Right mandible; B: Distal inner posterior process of hind tibia. Fig. 11: B. spora-
dicus Q. Ocellar-orbital field. Fig. 12: B. terrestris (Linnaeus) 2. A : Labrum; B: Ocellar-orbital field ; C: Right mid-
basitarsus; D: Right hind basitarsus; E: Sting. a dorsal end of sting; b inner thickening of sting sheath. Fig. 13:
B. lucorum (Linnaeus) Q. A: Ocellar-orbital field; B: Sting. Fig. 14: B. magnus Vogt 9. Ocelldr-orbital field.
Fig. 15: B. lapidarius (Linnaeus) Q. Right mandible. Fig. 16: B. lapponicus (Fabricius) ¢. A: Right mandible;
B: Distal inner posterior process of hind tibia.

ocellus to eye. Yellow collar broader, 13. Malar space about as long as distal
extending part way down episternum width. Labral furrow well defined, in
................... B. magnus Vogt (p. 46) width less than 1/3 labral width.
12. Mandible with distinct sulcus obli- Mandible as in Fig. 15. T, with central
quus and poorly to moderately deve- eminence in front of truncate apex
loped incisura lateralis (Fig. 15). (indistinct or lacking in workers). . ..
Hindmost tergites reddish or bright ~ ........ Melanobombus Dalla Torre
ferruginous ...................... 13 1 species, B. lapidarius (Linnaeus) (p.89)
Mandible with inconspicuoussulqus Malar space shorter than distal
obliquus and moderate to well deve- width. Labral furrow moderate, in
loped incisura lateralis (Fig. 16A). width about 1/3 labral width. T, with
Ts-s ferruginous, yellowish or whitish indication of impressed median lon-

........... Pyrobombus Dalla Torre 14 gitudinal line, distally not truncate. .



16

14.

15.

16.

17.

18.

19.

A. Loken

............ Cullumanobombus Vogt
1 species, B. cullumanus (Kirby)
Disc of clypeus unevenly, rather
strongly punctured. Mandible as in
Fig. 16A. Inconspicuous distal poste-
rior process of hind tibia, seen from
inside (Fig. 16B). At least T,-; fer-
ruginous-haired
........... B. lapponicus (Fabricius)
2 subspecies

Disc of clypeus barely to moderate-
ly punctured. Piles on T.-; not fer-
ruginous
Malar space markedly shorter than
distal width. Surface of tergites chag-
rinated, densely punctured, dull. In-
teralar band. Pile on collar, scutellum
yellow........... B. jonellus (Kirby)
Malar space about as long as distal
width or nearly. If interalar band
present then piles of collar and scutel-
lum yellowish-brown . .............
Collar yellow, T,-s ferruginous,
otherwise black
............ B. pratorum (Linnacus)
Other colourpattern
Labral furrow broad, nearly 1/3 labral
width. T, with granulate coarse punc-
turing, shining. Dorsum of thorax
yellowish-brown..................
............ B. hypnorum (Linnaeus)
Labral furrow narrower. T, with
fine dense puncturing, chagrinated,
dull. Dorsum of thorax yellowish-
brown usually with more or less pro-
nounced interalar band............
............ B. cingulatus Wahlberg
Malar space 1% times the distal width
or longer. Frontal edge of eyes dir-
ected towards or below posterior
mandibular condyle (Fig. 18A).....
.......... Megabombus Dalla Torre
Malar space hardly to markedly
longer than distal width, yet less than
114 times this width (about 114 times
this width in B. pomorum). Frontal
edge of eyes directed in front of pos-
terior mandibular condyle (Fig. 19)..
Malar space about 1% times the dis-

(p. 56)

(p.75)

15

(p. 69)

16

(p. 82)
17

(p. 63)

(p.61)

19

21

20.

21.

22,

23.

tal width. Disc of clypeus with sparse
uneven puncturing. Parallel-sided in-
teralar band. Collar, scutellum, T,
deep yellow. Coat rather even, body

robust...... B. ruderatus (Fabricius) (p. 135)

Malar space exceeding 1% times
the distal width. Disc of clypeus al-
most impunctate. Coat more or less
shaggy, body slender..............
Malar space markedly shorter than
twice the distal width. Supra-orbital
line touching or just transecting later-
al ocelli dorsally (Fig. 17A). Middle
basitarsus as in Fig. 17B. Interalar
band v-shaped posteriorly. Collar,
crescent-shaped posterior part of
scutellum, T, basal margin of T,
lemon yellow (various degrees of
melanism locally common).........

20

............ B. hortorum (Linnaeus) (p. 124)

Malar space about twice the distal
width or nearly (Fig. 18A). Supra-
orbital line above lateral ocelli (Fig.
18B). Dorsum of thorax yellowish-

brown...... B. consobrinus Dahlbom (p. 119)

Labral furrow deep, broad, the width
at the base about 1/3 labral width.
Distal posterior process of mid-basi-
tarsus rather inconspicuous, that of
hind basitarsus pointed............
........... Subterraneobombus Vogt

Labral furrow narrower. Distal
process of mid-basitarsus spinose as
in Fig. 17B, that of hind basitarsus
spinose or pointed
Malar space slightly longer than dis-
tal width (Fig. 19). Outer surface of
hind tibia alutaceous. Interalar band;
otherwise coat of thorax and T,-5
olive-yellow

22

23

........ . .B. distinguendus Morawitz (p. 182)

Malar space markedly longer than
distal width. Outer surface of hind
tibia barely or not alutaceous. T,-5
usually with admixture of greyish-
white or fuscous hairs, otherwise coat

black..... B. subterraneus (Linnaeus) (p. 186)

Malar space about 114 times the distal
width. Ocellar-orbital field with large
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Figs. 17-22. Section Odontobombus. Fig. 17: B. hor-
torum (Linnaeus) 9. A: Position of ocelli; B: Right
mid-basitarsus. Fig. 18: B. consobrinus Dahlbom 2.
A Lateral view of lower part of head; B: Position of
ocelli. Fig. 19: B. distinguendus Morawitz Q. Lateral
view of lower part of head. Fig. 20: B. veteranus
(Fabricius) 2. Right mandible. Fig. 21: B. pascuorum
(Scopoli) 2. Labrum. Fig. 22: B. sylvarum (Linnaeus)
Q. A: Labrum; B: Right mandible.

well-defined unpunctured area and the
punctured band extremély narrow. . .
.......... Rhodobombus Dalla Torre
1 species, B. pomorum (Panzer) (p. 189)
(B. pomorum has pile on T,-, ferrugi-
nous and coat otherwise black).
Malar space less than 1 times the
distal width (nearly so in B. pascuo-
rum). Ocellar-orbital field with well-
defined unpunctured area of moder-
ate size and the punciured band
rather wide. If hindmost tergites fer-
ruginous-haired, this applies to T3
orTy¢mnot Ty ..ol
........ Thoracobombus Dalla Torre 24
24. Disc of clypeus distinctly flattened.
Mandible slender, elongated (Fig.
20). Coat pale greyish-yellow with ex-
ception of broad not parallel-sided
interalar band and variable admixture
of black bristleson Ty=5 ...........
............ B. veteranus (Fabricius) (p. 179)
Disc of clypeus more or less convex.
Mandible not eldhgated (Fig. 22B).
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25.

26.

27.

28.

Other colour pattern. If with inter-
alar band, T,-; ferruginous........
Malar space nearly 1% times distal
width. Labral furrow widened to-
wards the front (Fig. 21). Coat shag-
gy. Dorsum of thorax and at least
hindmost tergites yellowish-brown or

25

orange-brown. B. pascuorum (Scopoli) (p. 154)

4 subspecies

Malar space shorter. Labral furrow
widened towards the base or almost
parallel-sided (Fig. 22A). T, with fer-
ruginous or black hairs............
Thorax dorsally black or with inter-
alar band. T,-¢ (or ,-;) ferruginous. .
Thorax dorsally yellowish-brown
or orange-brown. T,-; not ferrugi-
nous, T, black-haired.............
Labral furrow as in Fig. 22A. Lamella
of labrum with knifelike edge, smooth,
shiny. Mandible as in Fig. 22B. Sur-
face of T,;-; smooth, shining, with
sparse coarse puncturing. Broad
interalar band, thorax otherwise
pale yellowish-grey (melanic indi-
viduals with pattern similar to
B. ruderarius common) ............

26

27

28

............ B. sylvarum (Linnaeus) (p. 172)

Labral lamella with distal margin
thickened, alutaceous, dull. Surface
of T,-; chagrinated, densely punc-
tured. Thorax, T;-; black. Corbicular
fringes and T,;-¢ bright or dull ferru-

ginous........ B. ruderarius (Miiller) (p. 169)

Surface in front of lateral ocelli rather
densely punctured. Distance from
lateral ocellus to preoccipital ridge
markedly longer than distance be-
tween lateral ocellus and eye. Lateral
hairs of T, arising from pustules.
T,-5 dull yellowish to greenish-yellow

........... B. muscorum (Linnaeus) (p. 145)

2 subspecies

Surface in front of lateral ocelli
with disperse, coarse punctures. Dis-
tance from lateral ocellus to pre-
occipital ridge barely or not longer
than distance between lateral ocellus
and eye. Lateral hairs of T; arising
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from coarse coalescing punctures.
T,-; yellowish-brown of various
shades of which T, is the darkest,
Ts-s with or without black bristles. .
.................. B. humilis Tlliger (p. 139)

Males

Antennae with thirteen segments. Clypeus densely
covered with hairs, except distally. Labrum even.
Weak mandibles with oblique distal margin bi-
furcate (trifurcate in B. wurfleini Radoszkowski).
Hind tibia with anterior and posterior fringes,
the outer surface flattened or convex, hairless or
moderately covered with more or less decumbent
hairs. Mid- and hind basitarsi individually flat-
tened, elongated, about as long or longer than
remaining tarsi. Abdomen with seven visible
tergites, the hindmost posteriorly rounded. Well-
defined coat in various colour patterns.

1. Antennae short, A;-;; individually
markedly less than twice their distal
width (Figs. 28A, 29A, 31A, 32A,
34A, 35A) (exceptions: B. soroeensis
(Fabricius), Alpinobombus Skorikov,
B. cullumanus (Kirby) Figs. 23A, 26A,
30A). Genitalia as in Figs. 23D, 24A,
26C, 27B, 28C, 29C, 30D, 31C, 32C,
33B; gonostylus inwards at most pro-
duced into a small-pointed or finger-
shaped process. .........ooouun...
section Anodontobombus 2
Antennae long, A;-,; individually
twice their distal width or nearly so
(Figs. 39A, 42A, 44A—49A). Genitalia
as in Figs. 39D, 40B, 41, 42C, 43B,
44C—-49C; gonostylus produced in-
wards into a large lamella or spine. .
section Odontobombus 17
2. Penis valve not hooked at apex or
with hooks turned outwards (Figs.
23D, 24C-26C, 27B, 28C, 29C). .. .. 3
Penis valve with distal hooks turned
inwards (Figs. 30D, 31C, 32C, 33B) 10
3. Antennae long, A;-;; individually
about twice their distal width (Fig.
23A). Hind basitarsus distinctly nar-

rowed towards the base (Fig. 23B).
Sts and genitalia as in Figs. 23C-D;
apex of penis valve hooked outwards.
Collar, T;-; yellow, hindmost tergites
whitish. . . . Kallobombus Dalla Torre

1 species, B. soroeensis (Fabricius)

Hind basitarsus not much narrowed
towards the base (Figs. 24A, 25A).
Penis valve inconspicuously or not
hooked atapex...................

. Malar space markedly longer than

distal width. Fringes of hind tibia and
hind basitarsus at least twice as long
as respective distal width. Genitalia
as in Figs. 24C—-26C, 27B.........
............ Alpinobombus Skorikov

Malar space barely or not longer
than distal width. Fringes of hind tibia
less than twice the distal width, that
of hind basitarsus shorter than distal
width. Genitalia as in Figs. 28C—-29C.
Collar, at least visible hairs of T,
vellow, those of hindmost tergites
whitish........ e Bombus s.s.

. St tapering towards apex (Figs. 24B—

25B). Ts-; ferruginous.............

St subtruncate at apex with centre
of distal margin somewhat produced
(Figs. 26B, 27A). T; not ferruginous,
T.-; black, whitish or ferruginous. . .

. Outer surface of hind tibia slightly or

not alutaceous. Hind basitarsus about
31, times longer than distal width
or nearly (Fig. 24A). St and genitalia

as in Figs. 24B—C. Posterior part of .

volsella seen from beneath (Fig. 24D). -
T,-, ferruginous, otherwise black. ..
.............. B. alpinus (Linnaeus)
Outer surface of hind tibia strongly
alutaceous. Hind basitarsus longer
than 3% times distal width (Fig. 25A).
Sts and genitalia as in Figs. 25B—C.
Posterior part of volsella seen from
beneath (Fig. 25D). T, and at least

~ anterior part of T, black, remainder

of tergites rather pale to pronounced

(p.31)

(p- 96)

ferruginous. .. ... B. arcticus (Kirby) (p. 101)

. As-; as in Fig. 26A. St, and genitalia

as in Figs. 26B—C. Interalar band
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Figs. 23—27. Section Anodontobombus. Fig. 23: B. soroeensis (Fabricius) §. A: Antennal segments 3—8; B:
Right hind basitarsus; C: Sternite 8; D: Genitalia. a penis valve; b volsella; ¢ gonostylus; d gonocoxite.
Fig. 24: B. alpinus (Linnaeus) &. A: Right hind basitarsus; B: Right half of sternite 8; C: Right half of geni-
talia; D: Ventral view of posterior part of volsetla. Fig. 25: B. arcticus Kirby 3. A: Right hind basitarsus;
B: Right half of sternite 8; C: Posterior right half of genitalia; D: Ventral view of posterior part of volsella.
Fig. 26: B. balteatus Dahlbom 3. A: Antennal segments 3—8; B: Right half of sternite 8; C: Right half of
genitalia. Fig. 27: B. hyperboreus Schonherr 3. A: Right half of sternite 8; B: Right half of genitalia.

29A). Wings not elongated, modera-
tely infuscate. Gonocoxite not regu-
............. B. balteatus Dahlbom (p. 105) larly converging towards apex, slight-

St and genitalia as in Figs. 27A—B. ly impressed inside................ 9
Interalar band. T,-, black........ 9. A;-s as in Fig. 29A. Supra-orbital
......... B. hyperboreus Schonherr (p. 114) line touching or just transecting the

8. A; slightly or not longer than A, (Fig. ocelli dorsally. Sty and genitalia

(except in melanic specimens). T,-,
ferruginous, dull yellow or whitish. .

28A). Wings elongated, strongly in-
fuscate. Sty and genitalia as in Figs.
28B—C; gonocoxite regularly con-
verging towards apex; apex of volsella
as in Fig. 28D. B. sporadicus Nylander

A, markedly longer than A, (Fig.

(p. 50)

as in Figs. 29B—C. Apex of volsella
as in Fig. 29D. Coat rather even.
Colour pattern distinct. Yellow hairs,
being deep yellow, restricted to collar
or part thereof and To.............
............ B. terrestris (Linnaeus)

(p. 53)
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10.

11.

12.

13.

14.

A. Loken
{

Supra-orbital line clearly transecting
ocelli. Coat more or less shaggy. Yel-
low hairs lemon yellow or of a pale
dull shade. Colour pattern either
distinct as by B. terrestris or diffuse
with additional variable admixture of
yellow hairs in pile of face, on epister-
num, scutullum, T,, and often with
an admixture of greyish hairs.......
............. B. lucorum (Linnaeus)
................... B. magnus Vogt
(B. magnus cannot with certainty be

distinguished from B. lucorum).
Volsella reaching far beyond gonosty-
lus, which inside has a small pro-
truberant process at its base (Figs.
30D,31C,32C). oo
Volsella hardly reaching beyond
gonostylus, which is triangular with
no evident process (Fig. 33B).......
........... Pyrobombus Dalla Torre
A; shorter than A; (Fig. 30A). Hind
basitarsus somewhat narrowed to-
wards the base (Fig. 30B). St, and
genitalia as in Figs. 30C-D; volsella
oblique at apex...................
............ Cullumanobombus Vogt
1 species, B. cullumanus (Kirby)
A; equal to A; or longer (Figs.
31A, 32A). Hind basitarsus not much
narrowed towards the base. Volsella
truncate or emarginated at apex (Figs.
31C, 320) .o
Malar space markedly shorter than
distal width. Mandible trifurcate. A,
longer than A; (Fig. 31A). St and ge-
nitalia as in Figs. 31B~C. T,-, fer-
ruginous. . Alpigenobombus Skorikov
1 species, B. wurfleini Radoszkowski
Malar space about as long as distal
width. Mandible bifurcate. A, about
as long as A; (Fig. 32A). St, and geni-
talia as in Figs. 32B—C. T,-, reddish
Melanobombus Dalla Torre
1 species, B. lapidarius (Linnaeus)
Ts-,whitish . ....................
T;-- yellow or ferruginous .......
St and genitalia as in Figs. 33A-B.
Gonostylus as in Fig. 33 C. Penis

(p.40)
(p. 46)

11

13

(p. 56)

12

(p. 25)

(p. 89)
14

16

15.

16.

17.

vellow, T,-, ferruginous

valve with at most indication of tooth
beneath (Fig. 33D). Parallel-sided
interalar band...B. jonellus (Kirby)

Penis valve toothed beneath (Figs.
34D, 35D). Dorsum of thorax all
yellowish-brown or with variable ad-
mixture of black hairs on the disc,
eventually forming an interalar band

A, markedly longer than A,, equal to
A; or longer (Fig. 34A). Hind basi-
tarsus with longest hairs of posterior
fringes about as long as greatest width
of the segment. St; as in Fig. 34B.
Gonostylus as in Fig. 34C. Penis
valve as in Fig. 34D. Dorsum of
thorax all yellowish-brown.........
............ B. hypnorum (Linnaeus)

A; slightly or not longer than A,,
markedly shorter than A; (Fig. 35A).
Hind basitarsus with longest hairs of
posterior fringes exceeding the great-
est width of the segment. St; as in
Fig. 35B. Gonostylus as in Fig. 35C.
Penis valve as in Fig. 35D. Dorsum
of thorax with variable admixture of
black hairs on the disc, occasionally
forming an interalar band..........
............ B. cingulatus Wahlberg

Posterior fringes of hind tibia and
hind basitarsus individually less than
twice their greatest width. St, as in
Fig. 36A. Gonostylus as in Fig. 36B.
Penis valve as in Fig. 36C. Collar
............ B. pratorum (Linnaeus)
Posterior fringes of hind tibia and
hind basitarsus individually at least
twice their greatest width. Sty as in
Fig. 37A. Gonostylus as in Fig. 37B.
Penis valve as in Fig. 37C. Either an
interalar band or whole dorsum of
thorax black. T,-; ferruginous, T,-,
ferruginous or yellow. .............
........... B. lapponicus (Fabricius)
2 subspecies

Frontal edge of eye directed towards
or telow posterior mandibular con-
dyle. A; equal to A; or longer (Fig.

(p. 69)

15

(p. 63)

(p. 61)

(p- 82)

(p.75)
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Figs. 28-37. Section Anodontobombus. Fig. 28: B. sporadicus Nylander 3. A: Antennal segments 3—8; B: Right
half of sternite 8; C: Right half of genitalia; D: Ventral view of distal part of volsella. Fig. 29: B. rerrestris
(Linnaeus) 3. A: Antennal segments 3—8; B: Right half of sternite 8; C: Right half of genitalia; D: Ventral
view of distal part of volsella. Fig. 30: B. cullumanus (Kirby) &. A: Antennal segments 3—8; B: Right hind
basitarsus; C: Right half of sternite 8; D: Right half of genitalia. Fig. 31: B. wurfleini Radoszkowski 3. A:
Antennal segments 3—8; B: Right half of sternite 8; C: Right half of genitalia. Fig. 32: B. lapidarius (Linnacus)J&.
A Antennal segments 3—8; B: Right half of sternite 8; C: Right half of genitalia. Fig. 33: B. jonellus (Kirby)&.
A Right half of sternite 8; B: Right half of genitalia; C: Right gonostylus, volsella; D: Lateral view of right
penis valve. Fig. 34: B. hypnorum (Linnaeus)d. A: Antennal segments 3—8; B: Right half of sternite 8; C: Right
gonostylus, volsella; D: Lateral view of right penis valve. Fig. 35: B. cingulatus Wahlberg . A: Antennal
segments 3—8; B: Right half of sternite 8; C: Right gonostylus, volsella; D: Lateral view of right penis valve.
Fig. 36: B. pratorum (Linnaeus) §. A: Right half of sternite 8; B: Right gonostylus, volsella; C: Lateral view
of right penis valve. Fig. 37: B. lapponicus (Fabricius) 3. A: Right half of sternite 8; B: Right gonostylus,
volsella; C: Lateral view of right penis valve.
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39A). Genitalia as in Figs. 39D, 40B Parallel-sided interalar band. T,
.......... Megabombus Dalla Torre 18 whitish. . ....B. ruderatus (Fabricius) (p. 135)
Frontal edge of eyes directed in Distal margin of hind tibia with
front of posterior mandibular con- bristles exceeding the decumbent mar-
dyle. A; equal to A; or shorter (Figs. gin; fringes of hind tibia markedly
42A, 44A—49A). ... ... 20 longer than greatest width of the seg-
18. Distal bristles of hind tibia sparse, ments (Fig. 39B). Ifinteralar ban = “is
barely or not exceeding the decum- is not parallel-sided ............ .. 19
bent margin; fringes of hind tibia 19. A;-; as in Fig. 39A. Hind tibia as in
barely or not longer than greatest Fig. 39B. St; and genitalia as in Figs.
width of the segment (Fig. 38A). St, 39C-D; lateral depressions of gono-
as in Fig. 38B. Boot-like tip of vol- -stybus clearly defined (Fig. 39E); (%"(’//e
sella more or less similar to Fig. 38C. boot-like tip of volsella more or less

88¢c 39F 400 39nld 0,

Figs. 38—43. Section Odontobombus. Fig. 38: B. ruderatus (Fabricius) 3. A: Right hind tibia; B: Right half of
sternite 8; C: Dorsal view of distal part of right volsella. Fig. 39: B. hortorum (Linnaeus) 3. A: Antennal seg-
ments 3—8; B: Right hind tibia; C: Right half of sternite 8; D: Right half of genitalia; E: Lateral view of
posterior part of right gonocoxite; F: Dorsal view of distal part of right volsella. Fig. 40: B. consobrinus Dahl-
bom 3. A: Right half of sternite 8; B: Posterior right half of genitalia; C: Lateral view of posterior part of
right gonocoxite; D: Dorsal view of distal part of right volsella. Fig. 41: B. pomorum (Panzer) &. Posterior
right half of genitalia. Fig. 42: B. distinguendus Morawitz &. A: Antennal segments 3—8; B: Right half of
sternite 8; C: Right half of genitalia. Fig. 43: B. subterraneus (Linnaeus) 4. A: Right half of sternite 8. B:
Posterior right half of genitalia; C: Preapical process of penis valve.
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similar to Fig. 39F. Interalar band

(except in strongly melanic forms).

Ty-5 whitish. . . B.hortorum (Linnaeus) (p. 124)
St and genitalia as in Figs. 40A—B;

lateral depressions of gonostytys poor-

ly defined (Fig. 40C); boot-like tip of

volsella more or less as in Fig. 40D.

Whole dorsum of thorax yellowish-

brown. T4-; greyish with admixture

of black hairs. ...................

........... B. consobrinus Dahlbom (p. 119)

A; as long as A; or nearly (exception:

markedly shorter in B. pomorum).

As-1s individually parallel-sided or

nearly (Fig. 42A). Outer surface of

hind tibia sparsely to densely covered

with short hairs. Genitalia as in Figs.

42C,43B .. 21
A; markedly shorter than A;, at

least A ;-,; more or less swollen under-

neath (Figs. 44A—49A). Genitalia as

in Figs. 44C—49C.................

........ Thoracobombus Dalla Torre 23

Mandible without a beard. A; mar-
kedly shorter than A;. Hind tibia with
outer surface convex, densely covered
with short hairs. Gonostylus trans-
verse, outer edge curving obliquely
inwards and ending in a stout acute
process; volsella projecting well be-
yond gonostylus, moderately broad
except expanded considerably in-
wards at the end (Fig. 41)..........
.......... Rhodobombus Dalla Torre
1 species, B. pomorum (Panzer) (p. 189)

Mandible with  well-developed
beard. A; as-long as A; or nearly
(Fig. 42A). C  rsurface of hind tibia
with distal half flattened or slightly
concave, rather sparsely covered with
short hairs. Genitalia as in Figs. 42C,
43B. Gonostylus transverse, outer
edge not curving obliquely inwards
and not ending in acute process; vol-
sella moderately projecting beyond
gonostylus, broad, truncate distally
with a narrow process projecting in-

wards...... Subterraneobombus Vogt 22

22. A;-s as in Fig. 42A. Ste with distal

[ e é@
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23.

24.

25.

23

lateral swellings. St; and genitalia as
in Figs. 42B—C; preapical process of
penis valve tridentate, usually only
one tooth strongly projecting. Par-
allel-sided interalar band. T, black-
haired, coat otherwise dorsally olive-
yellow. .. .B. distinguendus Morawitz (p. 182)
Ste without lateral swellings. Stg
and genitalia as in Figs. 43A—B; pre-
apical process of penis valve tri- or
quadridentate with lateral teeth
strongly projecting (Fig. 43C) or bi-
dentate with one strongly projecting
tooth. Interalar band posteriorly v-
shaped. Other colour pattern.......
......... B. subterraneus (Linnaeus) (p. 186)
Subapical process of volsella almost
parallel-sided, but suddenly dilated
and truncate at apex (Figs. 44C—46C).
Dorsal of thorax all black or interalar
band present.....................
Subapical process of volsella dif-
ferently shaped, never parallel-sided
and truncate at apex. Dorsal of thorax
neither all black (except in rare melan-
ic forms) nor with interalar band. ...
As-s as in Fig. 44A. St and genitalia
as in Figs. 44B—C; subapical process
of volsella markedly longer than dis-
tal width; penis valve toothed under-
neath (Fig. 44D). Dorsal of thorax
black, T,-, ferruginous
............... B. ruderarius Miiller (p. 169)
Genitalia as in Figs. 45C—46C;
subapical process of volsella barely or
not longer than distal width........
A; Dbarely longer than A, A
swollen beneath (Fig. 45A). Sts and
genitalia as in Figs. 45B—C; penis
valve without distinct tooth under-
neath (Fig. 45D). Broad interalar
band; T; black, T, ferruginous,
otherwise pale yellowish-grey (melan-
ic form with pattern as in B. ruderarius
locally more common than the typical
form)........ B. sylvarum (Linnaeus) (p. 172)
A, markedly longer than A,, A5
strongly swollen beneath (Fig. 46A).
St genitalia as in Figs. 46B—C. Inter-

24

26



24 A. Loken

49p

46A 47A 48A 49A
£aa 454 , ‘

Figs. 44—49. Section Odontobombus. Fig. 44: B. ruderarius (Miiller) 3. A: Antennal segments 3—8; B: Right
half of sternite 8; C: Right half of genitalia; D: Lateral view of right renis valve. Fig. 45: B. sylvarum (Lin-
naeus) 3. A: Antennal segments 3—8; B: Right half of sternite 8; C: Right half of genitalia; D: Lateral view
of right penis valve. Fig. 46: B. veteranus (Fabricius)3. A: Antennal segments 3—8; B: Right half of sternite 8;
C: Right half of genitalia. Fig. 47: B. pascuorum (Scopoli) §. A: Antennal segments 3—8; B: Right half of
sternite 8; C: Right half of genitalia. Fig. 48: B. muscorum (Linnaeus)3. A: Antennal segments 3—8; B: Right
half of sternite 8; C: Right half of genitalia; D: Ventral view of left volsella; E: Lateral view of right penis
valve. Fig. 49: B. humilis 1lliger §. A: Antennal segments 3—8; B: Right half of sternite 8; C: Right half of
genitalia; D: Ventral view of left volsella; E: Lateral view of right penis valve.

alar band more or less pronounced. valve hooked at apex, not serrate
T,-, usually with admixture of black beneath (Figs. 48C—49C).......... 27
bristles, otherwise coat pale yellowish- 27. As-5 as in Fig. 48A. St; and genitalia
grey. . ... .. B. veteranus (Fabricius) (p. 179) as in Figs. 48B—C; distal margin of
26. A;-1; strongly swollen beneath (Fig. volsella with a broad not much pro-
47A). St; and genitalia as in Figs. Jjecting process and a broad subapical
47B—C; penis valve simple, serrate triangular tooth (Fig. 48D). Penis
beneath. Dorsum of thorax and at valve as in Fig. 48E. Dorsum of
least hindmost gastral tergites yellow- thorax yellowish-brown or orange-
ish-brown or orange-brown........ brown, T;-; dull yellow...........
............ B. pascuorum (Scopoli) (p. 154) vevevvo....B. muscorum (Linnaeus) (p. 145)
4 subspecies Az as in Fig. 49A. Sty and geni-
A;-15 slightly to moderately swol- talia as in Figs. 49B—C; distal margin

len beneath (Figs. 48A—49A). Penis of volsella strongly projecting and



with a bidentate subapical process
(Fig. 49D); penis valve as in Fig. 49E.
Dorsum of thorax yellowish-brown,
T.,-s yellowish of various shade of
which T, is the darkest............
.................. B. humilis 1lliger (p. 139)

SUBGENUS ALPIGENOBOMBUS
SKORIKOV

Alpigenobombus Skorikov, 1914a, p. 128, type-
species Bombus mastrucatus Gerstaecker, 1869.

(Mastrucatobombus Kriiger, 1917, pp. 62, 66,
type-species Bombus mastrucatus Gerstaecker.
Monobasic.)

Nomenclatural, taxonomic remarks.

Sandhouse (1943) stated that the type of Alpigeno-
bombus is ‘Bombus lefebvrei Lepeletier, 1836 (=
B. mastrucatus auct.).” {Original designation).” B.
lefebvrei Lepeletier, 1836, holotype @ MNP, is,
however, now revised to B. pomorum (Panzer),
180205, by Tkalcu (1969) and this species belongs
to the subgenus Rhodobombus Dalla Torre, 1880.
In his meagre description, Skorikov (1914a) wrote
that he had gathered what he called all the endemic
forms of ‘B. lefebvrei Lep. (= B. mastrucatus
auct.)’ occurring in the mountain fauna of Eurasia
into one genus or subgenus, Alpigenobombus. As
Skorikov obviously meant B. mastrucatus, this
taxon is retained as type-species for Alpigeno-
bombus in order to serve stability and uniformity
of nomenclature.

According to Tkalcu (1969), B. mastrucatus is,
however, a European subspecies of B. wurfleini
Radoszkowski, 1859. Tkalcu examined the holo-
type of the latter but did not trace the type series
of B. mastrucatus 1ZB, which unfortunately by
then was at my disposal. The series consists of
299, 2299, 1433 of which a male, selected as lecto-
type by me, is labelled as follows: (1) Ober-
Bayern, Kreuth Gerstaecker S (printed); (2) mas-
trucatus Gerst.* 3 oper. Kreuth (handwritten
Poriginal); (3) red label marked paratype; (4) B.
mastrucatus Gerst. 3 lectotype design. A. Lgken
1965. The specimen was chosen because of the
asterisk in the text of the second label as ‘Diese
Sternchen sind in unserer Sammlung zuverldssi-
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gere Indikatoren fiir Typen als die roten Etiket-
ten’ (KOnigsmann in litt. 1966). I have not seen
the holotype (a male) of B. wurfleini, and have
therefore not been able to compare this specimen
with the type material of B. mastrucatus to con-
firm the conspecificity of the taxa. Radoszkowski
(1884, p. 66) emphasizes the structural similarity
in the males of B. wurfleini and B. mastrucatus,
but maintains a specific difference in the females.
However, he indicates that B. mastrucatus might
be a variant of B. wurfleini = B. alpigenus Mora-
witz. Their conspecificity has been recognized in
the past (Morawitz 1881, p. 71; Handlirsch 1888;
Friese & Wagner 1909; Kruseman 1960; Reinig
1965, p. 117; etc.), but the priority of B. wurfleini
has been ignored and the species treated as B.
mastrucatus. The nominate form of B. wurfleini
has a colouring of the coat completely different
from that of B. mastrucatus and the taxa have,
moreover, an allopatric distribution. The state-
ment of Tkalcu (1969) is no doubt correct, i.e.
B. mastrucatus Gerstaecker = B. wurfleini mastru-
catus Gerstaecker.

B. wurfleini mastrucatus is the only Scandina-
vian representative of the subgenus.

BOMBUS (ALPIGENOBOMBUS)
WURFLEINI RADOSZKOWSKI

Bombus wurfleini Radoszkowski, 1859, p. 482
No. 4, holotype & ZIK, type area Caucasus
(Tkalcu 1969).

(Bombus levebvrei auctt. nec Lepeletier, 1836;

‘Strand 1901 ; Brinck & Wingstrand 1949. Bombus

mastrucatus Gerstaecker, 1869, p. 326 No. 19,
lectotype & IZB! hereby selected cf. above. Type
loc. Germany: Ober-Bayern: Kreuth; Sparre
Schneider 1898, 1906, p. 183, 1909, 1918; Lie-
Pettersen 1901, 1905, 1907; Friese 1902; Aurivil-
lius 1903; Bengtsson 1904, 1908 ; Ringdahl 1915;
Gaunitz 1929; Meidell 1934a, 1946; Laken 1949,
1950, 1958a, 1960, 1966¢; Brinck 1951 ; Kruseman
1959; Elfving 1960, 1968; Ander 1963, 1965.
Bombus brevigena Thomson, 1870, p. 255 No. 12,
lectotype @ TCL! selected by Ander (1967), type
loc. Sweden: Lapland (Lu. Lpm.): Kvikkjokk;
Thomson 1872; Siebke 1880; Strand 1898a,
1898b. Bombus alpigenus Morawitz, 1873, p. 132,
type area USSR: Dagestan.)
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First Scandinavian records

Norway. Oppland (On) Dovre (Siebke 1880).
Sweden. Lapland (Lu. Lpm.): Kvikkjokk
(Thomson 1870).

Distribution

Fennoscandia. Cf. the subspecies.

World distribution. Boreo-alpine. Europe (NW
Spain; The Pyrenees; Northern Appennini; Jura;
The Alps; Vosges; Germany north to Harz; The
Balkan Mountains; Romania; Czechoslovakia;
Poland; Fennoscandia)-Turkey—Caucasus-Urals
(Dylewska 1957; Reinig 1965, p. 117; Tkalcu
1969; Yarrow in litt.).

BOMBUS WURFLEINI MASTRUCATUS
GERSTAECKER

Queen, worker

Morphological characters. Head shorter than
wide, occasionally as long as wide. Malar space
strongly transverse, about half the distal width
(Fig. 7A), just longer than A; and markedly
shorter than A;. Clypeus rather swollen, trans-
verse, not shorter than 2/3 the distal width, with
rather dense punctures of various size through-
out and anteriorly with indistinct lateral impres-
sions. Labral furrow deep and broad, in width
about a third of labral width; labral tubercles
coarsely punctured at base, anteriorly flattened or
slightly depressed; labral lamella rather straight,
laterally usually continuing in the side-wall of
labral furrow. Mandible strongly bent, spoon-
shaped, without basal keel, without sulcus obli-
quus or this being short and indistinct, with well-
defined incisura lateralis and distally strongly
toothed (Fig. 7B). Eyes directed in front of pos-
terior mandibular condyle. Ocelli lying on an
almost straight line, just in front of supra-orbital
line, occasionally touching this line. A, about
twice the distal width and about 5/6 as long as
Ayt s; A4 just shorter than A,. Mid-basitarsus
with posterior distal angle rather acute (Fig. 7C),
the posterior and outer basal part of the segment
with sparse hairing markedly longer than greatest
width of the segment. Outer surface of hind tibia

feebly alutaceous, dorsal inner distal angle, with
rather distinct spinose process. Hind basitarsus
with posterior distal angle rather obtusely spinose,
anterior margin with bristles along the basal-
half nearly as long as those of hind tibia, hairs in
posterior fringe not exceeding half the greatest
width of the segment. T, alutaceous, thickened at
apex. Sts without keel. Body robust, coat shaggy.
Wings slightly, evenly infuscate.

Queen measurements: N = 20; SE Norway;
malar space: 0.47 mm (4 0.03 +0.01) range:
0.40-0.50 mm; ‘radial length’: 4.49 mm (40.11
4-0.02) range: 4.20—4.65 mm; interalar width:
5.37 mm (4-0.21 +0.05) range: 4.85—5.80 mm.
Body of large size.

There is a distinct difference in size between
the queen and the worker caste.

Colour pattern. Hairs on distal edge of T, Ty-s
ferruginous, hairs on Sts-, pale ferruginous;
otherwise coat black.

Variation. Rarely slight admixture of yellow
hairs on collar, scutellum, and T,. Ferruginous
hairs on T ranging from a few hairs on extreme
distal margin to covering about posterior half of
the tergite. Occasionally workers with variable
admixture of greyish-white hairs on collar and
scutellum were observed, likewise those with
hairs on thorax, tergites, corbicular fringes more
or less tipped greyish-white. A few individuals
with hindmost tergites clothed yellowish-white,
by Meidell (1934a) mentioned as var. fuscus, ac-
cord with specimens with the colouring of the
coat not fully developed.

Male

Morphological characters. Head, clypeus shorter
than wide. Malar space strongly transverse, about
as long as A;. Mandible with three distal teeth of
which the ventral is longer, sharper than mid-
and dorsal tooth. Eyes directed in front of poste-
rior mandibular condyle. A, about twice the
distal width or nearly, hardly longer than A;; A,
as long as distal width, dorsally often just longer;
As-1; individually almost straight and about 1%
times longer than distal width (Fig. 31A). Hind
tibia widened distally, outer surface distally flat-
tened, barely or not alutaceous and covered with



rather long hairs except for a large distal bare
area; anterior and posterior fringes of hind tibia
long, the longest hairs in the latter about twice
the greatest width of the segment or longer. Long-
est hairs in posterior fringe of hind basitarsus
about twice the greatest width of the segment or
just shorter. T, slightly dimpled in front of apex.
St, and genitalia (Figs. 31B_C), basic half of
gonocoxite distinctly caved inside; gonostylus
with well-defined finger-shaped process produced
inwards; volsella reaching well beyond gonosty-
lus, distally emarginated; penis valve distally
broad with dorso-ventral flattened, sickle-shaped
hooks turned inwards. Coat shaggy. Body of
medium to large size.

Colour pattern. Pile of face below antennal
sockets and pile of vertex predominantly yellow,
encroached by black hairs. Collar, including at
least adjacent margin of episternum, yellow-
haired. Venter of thorax, distal part of scutellum
with variable admixture of yellow hairs. Ty,
lateral part of fringes of St,-; ferruginous. Tro-
chanters, parts of all femora, the remaining
sternites with pale yellow to greyish-white hairs.
Fringes of hind tibia and hind basitarsus whitish
tinged. Otherwise coat black.

Variation. Yellow hairs on head and thorax
more or less pronounced, occasionally T, with
yellow hairs. T, distally with variable amount of
ferruginous hairs. Fringes of Sty entirely fer-
ruginous, usually of paler shade than that of the
tergites. Fringes of hind tibia and hind basitarsus
may be predominantly ferruginous.

Distribution (Fig. 50)

Norway. Widely distributed from the extreme
southern coast and north to nearly 68° N. In the
southeasternmost lowlands, however, not reach-
ing the border area to Sweden, and only once
recorded in Ostfold county.

The frequency is locally high in woodland and
subalpine valleys, occasionally also in adjacent
lower alpine zone. Along the western coast it is
sporadically recorded in the extreme archipelago.
In Southern Norway recorded to 1300 m s.m.

Biotopes: Meadows, leguminosae fields, gar-
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dens, roadsides, pastures, Aconitum Dbiotopes,
Vaccinium heaths. Barren land and Calluna
heather are avoided.

A total of about 2000 specimens was examined.

List of localities. Ostfold: Rade: Tom ¥ 18 July 1958
(I. Meidell). Akershus: Asker: Bronndy, Lushattdalen,
Rustad; Bzrum: Bréten; Oslo: Bonntjern, Hellerud,
Maridal, Slemdal TRM NRS, Tasen; Ullensaker:
Noc. ZMO; Eidsvoll: S Eidsvoll, Feiring. Hedmark
(HEs): Kongsvinger: W Eidsberg; Asnes: Asen;
Hamar: ZMO, Helgéya ZMO. HEn: Trysil: Dam-
men, Trysil, S Sjéenden, Vestby; Amot: Glesubekken,
Amot; Stor-Elvdal: Snsddldalen 1000 m; Tynset:
Haugsvangen, Tyldal; Tolga: Hodalen; Engerdal:
Torhus. Oppland (Os): Gran: S Einavoll, Gjerdvika,
Tingelstad; Ostre Toten: Stubdalen; Séndre Land:
Fluberg; Nordre Land: Dokka USU ZMB, Torpa;
Lillehammer: Jorstadmoen; Etnedalen: Bruflat; Sor-
Aurdal: Ellingseter 820 m, Skard; Nord-Aurdal:
Dalen, Fagernes, Flya, Hovda, Szbudygard N Fager-
nes; Oyer: Aksjdseter 1000 m, Skai, Oyer, Astdalen
900 m; Ringebu: Noc. ZMO, Flaksjoen. On: Vestre
Slidre: Kinnholt 1000 m; Vang: Eidsbugarden 1100—
1200 m, Tyin 1100 m USU ZMB, N Oye USU ZMB;
Sel: Heidal TRM, Klakshaug, Leirflata, Mysuseter
900 m; Viga: Gjendesheim 1000 m, Klones, Leirun-
gen 1050 m, Randsverk TRM, Véigidmo; Lom: Bo-
vertun 900 m, Galdesand, Gjendebu 1000 m, Leir-
dalen 900 m, Solell 1200 m; Skjak: Skjiksetrene
800 m; Dovre: Dovrefjell 1000 m KMT NRS TCL
ZMB ZMC ZMO, Fokstua 930 m ZMB ZMO, Tof-
temo ZMO, V4alasjd ZMO. Buskerud (B5): Hurum:
Filtvedt TRM ZMB, Pinadalen; Drammen; Lier:
Toverud; Ringerike: Hen; Krédsherad: Bjorkerud,
Bratan, Fagerheim, Glesne, Veikdker; Modum: Dig-
nes; Flesberg: Lampeland, Oydegarden; Kongsberg:
Lauerud, Lintvedt, Skollenborg. Bv: Sigdal: Kopseng,
Nedre Fggedal, Sandsbraten, Sigdal; Nore og Uvdal:
Flataseter 1000 m, Heggjeli 780 m, Norstebd, Rod-
berg, Uvdal stavkirke, Uvdal; Fla: Grosland; Gol:
Gol, Randalseter 940 m; Hemsedal: Holle bru, Kjolen
1000 m, Lykkja 900 m, Muren 730 m; Al: ?loc. ZMO,
Bergsjostolen 1100 m, Tvist 1080 m, Vallehalle
1120 m, Vats 800 m; Hol: Geilo 800 m ZMA, Hal-
fardokkistélen, Haugastol 1000 m VCA ZMB, NW
Haugastdl 1100-1200 m, Hovet, Kikut, Nygard
1000 m, S Olsenvann 1100 m, Sundalsfjord 750 m,
Ustaoset 1000 m, Vikastdlen 1000 m. Vestfold: Sande:
S Sande; Botne: Angerskleiv. Telemark (TEy) : Skien:
Kikut; Bamble: Trosby, Aby; Nome: Damtjern;
Drangedal: Nordbd, Nos, Omnes, Tomyra; Kragerd:
Levang. TEi: Notodden: Gransherad; B6: Sande,
Vatnar; Seljord: Seljord, Svartdal, Vedfallsgrend;
Kviteseid: Brunkeberg, Mostol, Vradal; Nissedal:
Kyrkjebygda, Lauviki, Lia, Tjonnefoss, Treungen;
Fyresdal: Moland; Tokke: Bandaksli, Holtet bro,
Grimdalen, Mule gird, Amdal Verk; Vinje: Bossbden
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Fig. 50. B. wurfleini Radoszkowski. The distribution in Fennoscandia and neighbouring countries. ® one
or several localities; O unrevised records (from literature or received in litt.); x inaccurate locality.

970 m, Krossen 700 m, Rauland kirke 700 m, Torv-
tjern 900 m, Urdbb 700 m, V4 700 m, Amot; Tinn:
SE Borsjéen 1150 m, Froystul 850 m, Tinn. Aust-
Agder (AAy): Gjerstad: Fiane; Tverdestrand: Dyp-
vig, Eidbu, Nes Verk TRM; Arendal: ZMO; Austre
Moland: Holmsund, Kilsund, Voje; Fjzre: Fjere
ZMO; Grimstad; Oyestad: Bjorbekk, Helle, Rykene;
Froland: Svenes; Landvik: Eide skole, Enge, Havne-
vag, Holvika, Hombor, Homborsund, Hérte, Mol-
land, T6nnesol; Lillesand : Kjébmannsvik, Kjostvedt,
Kvivik, Kvése, Langholmen, Melhagen, Natvik, Ros-

nes, Troe, Ulvoen, Ulvdysund, Amli; Birkenes: Sagen,
Svaland; Iveland: Fosstveidt, Frikstad, Havardstad,
Ivedal. AAi: Evje og Hornes: Hornes, Lauvland,
Syrtveit; Amli: Gangsei, Gjovdal, Saurbekkflat,
Smedland, Oy st, Arli; Bygland: Léndal, Ose, Setes-
dal TRM; Valle: Hylestad, Kvestad, Rygnestad,
Valle; Bykle: S Breivann 700 m, Breive 700 m, Bykle.
Vest-Agder (VAy): Kristiansand: ZMO, Bjdrnstad,
Buane, Erkleiv, Kroodden, Morvik, Randesund,
Strémme; Vennesla: Hageland ; Ovrebs ZMO; Sogne:
Langeneset, Sogne, Aros; Mandal: Mandal, S&num,



Tuftenes; Marnadal: Ask, Finsland, Gretteland,
Royseland, Solas, Utkjer, Oyslebs; Lindesnes: Rams-
land, Reme, Spangereid; Lyngdal: Lyngdal TRM;
Kvinesdal: Feda, Gjemlestad, Kvinesdal, Oye; Far-
sund: Fjellesd, S Hanangervannet, Lodshavn; Flekke-
fjord: Abelsnes; Ersdal, Espetveit, Loga, Nedre
Fjeldsa, Nuland, NW Sandvann; Audnedal: Sveindal;
Hagebostad: Skeie; Aseral: Espelid, Rosseland,
Aseral; Sirdal: Nedre Sirdal ZMO. Rogaland (Ry):
Lund: Eikjelandsdalen, Moi; Sokndal: Hauge i Da-
lane, Nesvag, Rekefjord; Eigersund: Birkeland, Eiger-
oyeidet, Nedre Hetland; Bjerkreim: Malmeim; Ha:
Ogna, Salte bro; Klepp: Jeren, Klepp; Giesdal:
Algard; Sandnes: Hana; Sola: Rjoa; Stavanger:
Lind®y; Strand: Tau; Rennesdy: Rennesoy; Vinda-
fjord: Imsland; Tysver: Nedstrand; Karmoy: Eide.
Ri: Forsand: Lyse; Hjelmeland: Fister, Haugsli,
Hjelmeland, Igland, Steinslandsvann, Ardal; Suldal:
Bratveit, Havardstol, Jelsa, Most6l, Nesflaten, Sand,
Suldalsosen, Svortebekk, Ullsneskvelven, Vetrhus,
Vige; Sauda: Hellelandsbygd, Sauda, Saudasjden.
Hordaland (HOy): Bémlo: Mosterhavn; Sveio: N
Austvik; Olen: Dommersnes, Innbjoa; Fana: Bloms-
terdalen, Dolvik VCA, Fjosanger VCA ZMB, Hop,
Minde VCA, Skipanes VCA ZMB, Skjold, Sérés,
Titlestad, Tveiterds; Bergen: TRM VCA ZMB ZMO;
" Askoy: ?loc. VCA, Hegernes VCA, Herdla; Osterdy:
Kleppe; Meland: Brakstad, Io; Raddy: Rosnesset;
Vaksdal: Fidslandet; Lindds: Fosse, Herland, Sav-
rdsvag. HOi: Etne: Frette, Skdnevik; Kvinnherad:
Lio, Varaldsdy; Odda: Austmannli 800 m, Dalen
gard 900 m, Midtleger 1150 m, Réldal, Seljestad,
Valldal 900 m; Ullensvang: Alvsaker, Djonno, Espe,
Fossli 750 m, Fresvik, Grythorgen 900 m, Hjolmo,
Jastad, Lofthus, Méabddalen, Sysendalen 750 m;
Kvam: Kvamskogen; Voss: Kinne, Mjdifjell; Gran-
vin: Eide VCA; Ulvik: Finse 1250 m, Gangdal
1000 m. Sogn og Fjordane (SFy): Hyllestad: Botn,
Hyllestad, Risnes, Skivenes, Yttre Dale; Gulen: Takle;
Hoyanger: Lavik; Fjaler: Strandenes; Flora: Kinn;
Naustdal: Frammarsvik, Naustdal; Jolster: Hamar,
Vassenden; Gloppen: Sandane; Eid: Haugland,
Kjolsdalen, Naustdal, Nordfjordeid; Selie: Ervik.
SFi: Vik: Vik; Aurland: Kvammadal 950 m, Myrdal
870 m, Uppsete 850 m VCA ZMB, Vatnahalsen
800 m, Ovstebd 800 m; Leardal: Breistdlen 1050 m,
S Horgje; Sogndal: Slinde; Leikanger: Dalseter,
Hermansverk ; Balestrand: Brekka, Flesje, Kvamsoy;
Luster: Fabergstolene 600 m, SW Hallbreim, Joste-
dal, Skjolden, Turtagro KMT NRS TRM VCA ZMB;
Stryn: Flo, Hornindal, Skare, Stryn, Vevik, Vide-
dalen, Videseter 600 m. More og Romsdal (MRy):
Sande: Gurskevag, Aram; Vannylven: Thue; Ulstein:
Fl6, Vonheim; Orsta: Lyngstélvann, Oye; Herdy:
Runde; Alesund: VCA; Orskog: ZMO; Vestnes:
Gjermundsnes, Vikebukt; Melde; Aukra: Aukra

kirke, Falkehytta; Frena: Bud; Eide: Vevang. MRi:

Stranda: Kvanndalsatrene, Marak, Voliset; Norddal:
Indreeidet, Valldal; Surnadal: Kvanne ZMO, Melhus,
Stangvik, Ovre Surnadal; Rindal: Bélme. Sor-Tronde-
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lag (STy): Rissa: Gafsetdsen. STi: Oppdal: Dals-
bekk, Driva st., Drivstua 850 m ZMU, Gavali 975 m,
Knutsho 1100—1300 m BML ZMB, Kongsvoll 900 m
BML TRM ZMB ZMO ZMU, Skansen, Vérstigen
850 m; Rennebu: Rennebu; Alen: Reitan, Umbholtet;
Roros: N Adamsvoll 820 m, Evavollen 700 m, Myr-
moen 700 m, Naustervoll, Storelvvoll 800 m; Tydal:
Mo bru, Sakrismoen, Vekterstua 600 m; Selbu:
Medbus; Trondheim: VCA ZMB. Nord-Trindelag
(NTy): Nerdy: Breiviken, Kvalviken, Teplingan.
NTi: Meraker: Meréker, Tovmodal; Stjérdal: Dra-
veng, Hegra st., Tilleraunet; Levanger: Avdal; Verdal:
Billingflaten, Sandvika, Sulstua, Stiklestad, Vuku;
Inderdy: Kirkenesvdg, Skjelsvdgen; Steinkjer: Sem,
Snasavann ZMA ; Sndsa: Bronstad, Hegge, Leira bro;
Lierne: Kvelia, Seterhaug, Smatjern; Hoylandet:
Skilleberget; Namskogan: Finnvollan; Royrvik:
Bjorkhaug. Nordland (Nsy): Vega: TRM; Gildeskal:
Jelstad, Gildeskél kirke; Bodo: Falkflaugdalen, Frost-
mo, Lopsviken. Nsi: Grane: Béfjellmo, Majavann,
Skomstad; Vefsn: Luktvann; Hemnes: Finneid-
fjord, Stréombotn; Rana: Randailsvollen, Rosvoll-
heien; Beiarn: Gratidalen; Saltdal: ?%loc. ZMO,
Storjordet TRM, Solvagfjell 800 m; Fauske: Fauske,
Kjeldvann BML, Sulitjelma 600 m BML. Nng: Sor-
fold: Bonnésjoen.

Correction. Records from Buskerud (Bv): Al
(Strand 1898a) are revised to B. lapidarius (Lin-
naeus).

Sweden. Occurring from Dalsland, about 58°
30’ N north to Virihaure areca in Lapland (Lu.
Lpm.), nearly 67°20° N and morecover sparsely
distributed east to Gulf of Bothnia in Medelpad
and Angermanland.

A total of about 450 specimens was examined.

List of localities. Dalsland: Kroppefjall NRS ZML,
Kopmannebro, Rostock, Skallerud NRS. Virmland:
Arvika. Dalarne: Fulufjall NRS, Slagufjill NRS,
Sirna ZMA. Medelpad: Liden NRS ZMB, Ange.
Hirjedalen: Noc. NRS, Hamrafjill NRS ZML, Kesu-
sjon NRS, Tdnndalen NRS ZML. Jimtland: Berge
DCL, Brattikkfjall DCL, Brunflo, Bydalen, Frost-
viken NRS, Jormlien, Leipikvattnet NRS, Storlien,
Svenstavik NRS, Undersiker NRS ZML, Ostersund
NRS, Are TCL VCA ZMA ZML, Areskutan DCL.
Angermanland: Bondsjd, Hirndsand, Orsjon, Sollef-
ted NRS, Stennis. Lapland (As. Lpm.): S Borgafjill
NRS, Fatmo, Fatmomakke, Njakafjall, Satsfjall NRS,
Vilhelmina NRS. Ly. Lpm.: Ammarnds GNM NRS
ZMU, Bjorkfors, Tjultrask BML GNM NRS ZMU,
Térna, Tarnasjon, Vistansjo, Ornis. P. Lpm.: Jickvik,
Peljekaise. Lu. Lpm.: Kvikkjokk TCL ZML, Njunjes
VCA ZML, Sareck NRS ZML, Staloluokta, Tarra-
dalen NRS.



30 A. Loken

The species has been confused with B. lapidarius
(Linnaeus) and melanic B. balteatus Dahlbom. Un-
revised records were not included here except the
following (Ander in litt.): Medelpad: Kéavstad. Jamt-
land: Nélden, Nés. Lapland (P. Lpm.): Vuoggatjilme.

Finland. Only a single queen (Ok: Suomussalmi
ZMH) is recorded (Elfving 1968).

The total distribution of the subspecies, B. wurf-
leini  mastrucatus Gerstaecker. Boreo-alpine.
Europe (Northern Appennini; Jura; The Alps;
Vosges; Germany north to Harz; The Balkan
mountains; Romania; Czechoslovakia; Poland;
Fennoscandia). With the exception of B. w. pyre-
naicus Vogt confined to Spain and The Pyrenees,
the species in Europe is represented by B. w.
mastrucatus.

Zoogeographical remarks

The boreo-alpine distribution of B. w. mastru-
catus, the northern area of which is restricted to
Fennoscandia, indicates a post-glacial immigra-
tion into Scandinavia from the south. The sug-
gestion disagrees with Reinig (1965, pp. 127, 138),
who states a recent disjunct distribution in Scan-
dinavia and, in referring to Vogt (1911), claims a
tendency to melanism in the males of the popula-
tion in Western Norway as a result of a survival
of the last ice age (Wiirm) in refuges on the west
coast. The present study of this non-arctic species
disputes, however, the theory of Reinig. Geogra-
phic variations do not apply to the Scandinavian
population, neither does a tendency to melanism
necessarily favour a theory of interglacial sur-
vival. The recent distributional pattern, present-
ing a disjunction in the northern distributional
area (Fig. 50) due to a single record in Finland,
is, in my opinion, explained by post-glacial events
only.

Biology

Nest. Nest entrances have been observed at the
base of rocks, in between growth of Aconitum
septentrionale (Koelle), in a tuft covered by Vac-
cintum myrtillus Linnaeus and always in shel-
tered, humid biotopes. The colonies are established
below the surface of the ground, at various
depths. Large colonies are produced. The meagre

biological information (Friese & Wagner 1912;
Reinig 1965, p. 117) may justify the following
observations taken from notes of the late O. Mei-
dell.

A nest, located in Stavanger 8 June 1934, was
established in an abandoned mouse nest situated
in between rocks in a levelled field at the base of
a slope exposed to southeast. The entrance was
hidden by grass and Vaccinium myrtillus. The nest
cavity was about 20 x 20 cm and the nest material
consisted of fragments of dry grass. No canopy
covered the comb which was orderly arranged.
The nest content is shown in Table 1.

The nest was transferred to an observation box
and the life inside the colony regularly watched
until 24 July, when the colony was perishing.

- During this period a total of 11 more batches of

broods were produced. The colony was, however,
parasitized by unidentified Diptera and addition-
ally a great number of larvae moulded. Table 1
reveals that during the observation period only
35 952 and 2134 completed development. As many
as 14$9 were raised from a single batch of 4th
brood. No queens were raised, but the sex of the
larvae in several batches remained unknown, as all
individuals were parasitized and the cells suc-
cessively cleaned of dead larvae by the wor-
kers.

As soon as an egg cell was built, a single pollen
pellet was dropped by the queen into the cell
before egg laying took place. Several pollen pellets
were dropped in the latest built egg cells. One or
two days after the larvae hatched, waxen pockets
were built attached to the outer base of the batch.
The founder as well as workers were observed
scraping off their pollen-pellets by standing above
or within the pollen-pocket, and immediately
afterwards they eagerly stamped the pollen. The
broods were left alone during the first larval stages
and were later fed by workers regurgitating pollen
into their cells. The pollen was then often taken
from the pollen-pockets.

Even though the gap in time between the last
emerging worker, viz. 26 June, and the first
emerging male, viz. 4 July, may have been in-
fluenced by parasitism and moulding, the ob-
servation emphasizes the general development in
a bumble bee colony (Table I). After production
of sexual broods there is no more rearing of new
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Table . Data from a colony of B. w.-mastrucatus Gerstaecker excavated Norway: Rogaland (Ry): Stavanger:
Stokke 8 June 1934 by O. Meidell and kept in observation box until 24 July 1934

Queen, founder of the nest
Offspring 8 June:

1st brood: workers 6 worker cocoons 6
2nd brood: worker 1 worker cocoon, 5 worker pupae 6
. . 3rd brood, Ist batch: 5 worker pupae 5
imagines ‘ 7 3rd brood, 2nd batch: 6 worker pupae 6
4th brood, 1st batch: 9 worker larvae 9
4th brood, 2nd batch: 14 worker larvae 14
5th brood, Ist batch: eggs ?
5th brood, 2nd batch:  eggs ?
Total number of progeny 46 + eggs

1 honey-pot
Cocoons used as honey-pots

Offspring produced 8 June—24 July: 11 batches of broods

Imagines emerged 8—26 June: 35 workers
Imagines emerged 424 July: 21 males

Offspring present in the colony 24 July: 12 workers, 2 males, O pupae, a great number of moulded larvae,

some healthy larvae and 2 batches of eggs

worker broods. The first male was, moreover,
eagerly incubating until the nest was left on
10 July. The remainder of the males left the nest
after a couple of days, several of which were also
observed incubating.

The flight activity lasted during favourable
weather conditions from about 4 a.m. to 10.30

p.m. which agrees with Loken (1949, p. 48), who~

moreover suggests that B. w. mastrucatus in gen-
eral has a longer working day than other Bombus
species occurring in the same area.

Flight season. From the beginning of May to
the middle of September. Queen: 5 May—6 Sept.;
worker: 5 June—13 Sept.; male: 14 June—11 Sept.
The males were only once observed earlier than
beginning of July.

SUBGENUS KALLOBOMBUS DALLA
TORRE

Kallobombus Dalla Torre, 1880, p. 40, type-
species Bombus soroeensis (Fabricius) by designa-
tion of Sandhouse (1943).

(Soroeensibombus Vogt, 1911, p. 63, type-
species Bombus soroeersis (Fabricius) by mono-

typy.)

BOMBUS (KALLOBOMBUS) SOROEENSIS
(FABRICIUS)

Apis soroeensis Fabricius, 1776, p. 246; Zimsen
1964, p. 415 No. 1077, lectotype $ CCC! selected
by Loken (1966a), type loc. Denmark: Sjelland.

(Bombus soroeensis (Fabricius); Wahlberg
1854; Thomson 1870, 1872; Siebke 1880; Strand
1898a, 1898b; Friese 1902; Aurivillius 1903;
Muchardt 1904; Bengtsson 1908; Sparre Schnei-
der 1918; Meidell 1934a, 1946; Wexelsen & Skére
1934; Loken 1949, 1950, 1958a, 1966¢; Erlands-
son 1950, 1960; Ander 1953a, 1963, 1965; Kruse-
man 1959; Elfving 1960, 1968 ; Fridén, Eskilsson
& Bingefors 1962; Hasselrot 1962; Fridén 1967.
Apis neutra Panzer, 1800—01, part 83 Teil 18,
type not traced. Bombus virginalis: Dahlbom,
1832, p. 35 nec Geoffroy in Fourcroy 1785. Bombus
proteus Gerstaecker, 1869, p. 325 No. 18, lecto-
type & 1ZB! selected by Tkalcu (1969), type loc.
Germany: Ober-Bayern: Kreuth. Bombus horto-
rum var. soroeensis; Siebke 1873.)

First Scandinavian records
Norway. Hedmark (HEs): Amot (Siebke 1873).

Sweden. Skane, Smaland, Vistergotland (Dahl-
bom 1832 cf. above).
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Taxonomical remarks

The European population of B. soroeensis is gen-
erally divided into two geographically segregated
groups, viz. the white tailed B. s. soroeensis and
the red tailed B. s. proteus (Reinig 1939, p. 189).
The border area of overlap unfortunately extends
north to the type area, viz. Denmark: Sjelland
(Fig. 51), where the population in addition to
colour pattern typical for each of the two races
presents all grades of intermediates, inclusive
melanic forms. The type material happened to
be melanic white tailed individuals (Lgken 1966a),
i.e. the type is an aberration of the yellow banded
white-tailed form which therefore is the nominate
form.

The species in Scandinavia is represented by
the nominate subspecies. B. s. var. laetus Schmie-
deknecht, 1878, considered as the main Norwe-
gian form (Sparre Schneider 1918; Meidell 1934a;
Loken 1950), is identical with the typical form.
B. s. var. rarus Friese & Wagner, 1909, B. s. var.
bipunctatus Friese & Wagner, 1909, B. s. var.
tricolor Friese & Wagner, 1909, in addition to
the designators mentioned for Scandinavia by
Erlandsson (1950) and/or Leken (1950), are
infrasubspecific forms.

Distribution

Fennoscandia. Cf. the subspecies.

World distribution. Europe (Western Europe
except Ireland, Iceland, Greece; restricted to islets
in NW Portugal (Yarrow in litt.), Spain, The
Pyrenees, France, Italy and otherwise continuous-
ly distributed throughout central and northern
parts of the continent to about 70° N in Scandi-
navia; Central European USSR) — Tunisia —
Turkey — Iran — Caucasus — Transcaucasus —

Southern Ural — Northern and Eastern Kazakh- -

stan — Southern part of Western Siberia — Tur-
kestan — Tien Shan — West of Lake Baykal —
Northern Mongolia (Reinig 1939, p. 190; Pan-
filov 1957). The far more northern distribution in
Europeen USSR (Dylewska 1957) disagrees with
the statement of Panfilov (1957).

BOMBUS SOROEENSIS SOROEENSIS
(FABRICIUS)

Queen, worker

Morphological characters. Head slightly longer
than wide. Malar space transverse, at least ex-
ceeding 3/4 the distal width, longer than A, but
shorter than A, ;. Clypeus hardly or not longer
than distal width, convex with rather dense distri-
bution of punctures of various size except for a
small impunctate area separating well-defined
lateral impressions which are moderately punc-
tured. Labral furrow shallow and narrow, the
greatest width about 1/4 the labral width; the
tubercles more or less punctured, anteriorly flatt-
ened or slightly raised; labral lamella inconspi-
cuous, slightly or not wider than the furrow, with
strongly curved margin. Mandible (Fig. 8A) with-
out basal keel, without sulcus obliquus, with
moderate to inconspicuous incisura lateralis and
with most of basal area densely punctured. Eyes
directed in front of posterior mandibular condyle.
Ocellar-orbital field with impunctate area small
and with the mainly fine punctured band broad
and well-defined (Fig. 8B). Ocelli situated along
an almost straight line, dorsally transected by sup-
raorbital line in the upper half (usually in the lower
half in workers) (Figs. 8C-D). A; at least 11}
times longer than the distal width, markedly
shorter than A, ;. A, dorsally almost as long as
A;. Mid-basitarsus with distal posterior angle
obtuse. Hind tibia with outer surface inconspicu-
ously alutaceous and with dorsal inner distal angle
slightly or_not produced. Hind basitarsus almost
parallel-sided, i.e. dorsal edge at most feebly
curved, its dorsal distal angle rather acute (Fig.
8E). Surface of T,-; smooth, rather evenly punc-
tured. T at least alutaceous at the basal half and
with a small swelling just in front of the thickened
apex. St rather flattened, with inconspicuous
distal keel. Coat rather even, wings evenly,
moderately infuscate. '

Queen measurements: N = 20; SE Norway;
malar space: 0.55 mm (& 0.03 4 0.01) range:
0.50-0.60 mm; ‘radial length’: 4.19 mm (4-0.10
40.02) range: 3.90—4.30 mm; interalar width:
4.49 mm (+40.19 +0.04) range: 3.95—4.90 mm.
Body of medium to small size.



There is a distinct difference in size between
the queen and the worker caste.

Colour partern. Collar, extending to adjacent
margin of episternum, and visible hairs of T,
lemon yellow. T lateral part of fringes of
St,-; whitish haired. Otherwise coat black.

Variation. T, with variable admixture of yellow
hairs, occasionally entirely yellow-haired. Yellow
band of T, more or less interrupted in the middle,
i.e. yellow hairs replaced by a variable amount
of black ones; additional black hairs often present
at extreme anterior and posterior margins. Whit-
ish hairs on anterior part of T, to various degrees
replaced by black ones. Occasionally Ty~ clothed
with yellowish-white or pinkish hairs. Sparre
Schneider (1918, p. 13) indicates that only newly
emerged individuals display a pale reddish to
pink tail, but this colouring does occasionally
occur also in older specimens.

#  Among a total of 992 and 233 preserved from
a colony excavated in Rogaland county by the
late Meidell, two females display a pronounced
ferruginous colouring of T;-¢, a pattern approach-
ing the yellow-banded variant of B. soroeensis
proteus. A few queens, workers and males with
colouring as this subspecies, were also examined
from southernmost Sweden: Skane: Surround-
ings of Hilsingborg, where typical and melanic
white-tailed individuals occur as well, indicating
the closeness of the intergrading area in Denmark.

Male

Morphological characters. Head about as long
as wide. Malar space about as long as distal
width, as long as A, ;. Mandible bifid with a
broad ventral and a small dorsal tooth. Eyes
directed in front of posterior mandibular condyle.
Antennae long, yet A, markedly shorter than A;,
equal to A, or barely longer; A, barely longer
than distal width of the segment; A;-,5 individ-
ually slightly bent and about twice as long as
distal width (Fig. 23A). Outer surface of hind
tibia flattened or slightly convex, with only sparse
distribution of hairs of various length and with
longest hairs in fringes about twice the greatest
width of the segment. Hind basitarsus strongly
narrowed towards the base (Fig. 23B), longest
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hairs in posterior fringe exceeding the greatest
width of the segment. Sty and genitalia as in
Figs. 23C—D. Gonostylus, seen from above,
about twice as long as wide; penis valve with
distinct subapical tooth and with distal hooks
turned outwards and produced into a point. Body
of medium size.

Colour pattern. Pile of face black or with trace
of yellow hairs admixed above and below the
antennal sockets. Pile of vertex with variable
mixture of yellow and black hairs. Collar, extend-
ing down entire episternum, T;-, lemon yellow.
Femora of all legs with variable mixture of yellow
and black hairs. Posterior edge of T, Ts-,
whitish. Coat otherwise black.

Variation. Venter of head with trace of yellow
hairs. Femur of hind leg clothed with black hairs
only. Whitish hairs of T, ranging from covering
entire tergite to only the extreme posterior edge,
occasionally whitish hairs replaced by pink or
ferruginous ones, rarely T, entirely black. T;-,
with variable admixture of black hairs, T, oc-
casionally with almost golden-brown hairs. A
single black tailed specimen is examined. As men-
tioned above, also males of the proteus form
occasionally occur in Sweden: Skéne: Hilsing-
borg area.

Distribution (Fig. 51)

Norway. Disperse, wide but local distribution
throughout the country north to 70° N. Occur-
ring from sea level to subalpine valleys and spo-
radically recorded in the lower alpine zone. In
Southern Norway recorded 1050 m s.m.

Biotopes: Meadows, pastures, roadsides.

A total of about 1300 specimens was examined.

List of localities.Ostfold: Hvaler: Asmaldy, Kirkdy,
Séndre Sand6; OnsOy: Rorvik, Torp; Sarpsborg:
ZMO; Halden: VCA, Asak, Berg kirke, Blakkmose,
Hakelund, Nordbakke, Sponvika.Veggesdal; Aremark :
Gjeddetjern, Skodsberg, Stensbru; Marker: S Dam-
holtet, Dypedal, Javal, Rodenes; Rakkestad: Lever-
nes, Rorvik; Réade: Fuglevik; Moss: Jeloy VCA;
Trogstad: Bingen, Monster bro, Bastad. Akershus:
As: Vollebekk ; Frogn: Degerud TRM, Drobak VCA ;
Oppegard: Svartskog ZMO; Asker: Rustad, Sem;
Berum: ? loc. ZMO, Hovik ZMO; Oslo: NRS TRM
VCA ZMB ZMO; Aurskog-Holand: Bjorklangen,



Ovre Eiker: Fiskum; Flesberg:

ZMB; Lom: Galdesand, Kvamme. Buskerud (BJ).

Hurum: Filtvedt TRM, Storsand, Vannsbrekka; Lier:
Drag, Lier; Krodsherad: Glesne, Veikdker; Modum:

Modum TRM ZMO;

A. Loken
Mo; Fet: Bjorkfliten; Eidsvoll: Feiring. Hedmark

( HEs) : Eidskog: Bolfoss, Magnor SMS; Kongsvinger:
Eidsberg; Hamar: ZMO. HEn: Amot: Rena; Rendal:
Solbakken SE Asheim ZMO. Oppland (Os): Jevn-
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Fig. 51. B. soroeensis (Fabricius). Legend as in Fig. 50. Shaded areas outside Scandinavia refer to literature

indications. Oblique up to the right: ssp. soroeensis; oblique up to the left: ssp. proteus Gerstaecker.



Nos, Omnes, Tomyra. TEi: Notodden: Gransherad;
Bo: Sauda; Seljord: Seljord, Vedfallsgrend; Kvite-
seid: Kviteseid, Vradal; Nissedal: Treungen ZMO;
Fyresdal: Hegglandsgrend, Moland; Vinje: Edland,
Urdbd 700 m; Tinn: Vaer, Valen. Aust-Agder ( AAy):
Tvedestrand: Askerdy, Lyngér ZMO, Nes verk TRM;
Tromdy: ZMB ZMO; Fjzre: Fjere ZMO. AAi:
Amli: Krossbekk; Valle: Kvestad, Setesdal TRM,
Rygnestad, Valle TRM ZMB; Bykle: Hovden. Vest-
Agder (VAy): Marnadal: Finsland; Lyngdal: Lyng-
dal TRM. VAi: Aseral: Aseral. Rogaland (Ry):
Soknedal: Hauge i Dalane, Vatland; Eigersund: Fot-
landsvann; Bjerkreim: Ivesdal, Malmeim; Ha: Ogna,
Fossfjellet; Klepp: Klepp; Gjesdal: Nese; Sandnes:
Hommersdk, Todnheim, NW Ganddal; Sola: Sola-
strand; Stavanger: TRM ZMB, Lindoy; Finndy:
Sjernardy; RennesSy: Dale; Kalltveit; Karmoy:
Vigsnes. Ri: Forsand: Lyse, Lysebotn, Meling; Hjel-
meland: Fister, Hjelmeland, Ardal; Suldal: Bleske-
stadmoen 875 m, Bratveit, Havarstol, Jonstol 700 m,
Kalitveit, Krokvassheia, Kyrkjesteindalen 800 m,
Moen 600 m, Mostol 600 m, Nesflaten, Roaldkvam,
Sand, Sandsa TRM, Svortebekk, Vandvik, Vage,
Aimjédionuten 700 m; Sauda: Hellelandsbygd, Sau-
dasijden. Hordaland (HOy): Fitjar: ?oc.; Tysnes:
Anuglo; Os: Lysekloster, Mobergslia, Moldegard;
Fusa: Ovre Halandsdal; Samnanger : Hoyseter; Fana:
Appeltun, Biol. st., Birkelundsbakken, Dolvik VCA,
Fana kirke, Fantoft, Réadalen, Skjold, Steinsvik,
Stend, Titlestad; Sund: Telavdg; Fjell: Selstd; Ber-
gen: VCA ZMB ZMO; Askdy: ?oc. VCA, Ask,
Herdla; Asane: Golfbanen, Vinddalen; Osterdy:
Greve, Kleppe; Vaksdal: Eidslandet. HO:: Etne: Os-
landsvag; Kvinnherad: Guddalsdalen, Prestvain, Va-
raldsdy; Odda: Dalen gard, Odda, Roldal; Ullens-
vang: Aga, Borve, Djonno, Espe, Fossli 750 m,
Fresvik, Grythorgi 900 m, Hj6lmo, Jastad, Kinsarvik,
Kvanndal, Lofthus, Maboédalen, Nesheim, Sekse,
Utne, Ovre Eidfjord; Kvam: Kvamskogen, Nord-
heimsund, Valland, Vangdal, Vikdy, Oystese; Voss:
Bomoen, Hangursfiellet 800 m, Voss; Granvin: Eide
VCA TRM, Tra; Ulvik: Rubbeliseter, Ulvik. Sogn og
Fjordane (SFy): Hyllestad: Botn; Gulen: Midt-
Takle; Hoyanger: Lavik; Gaular: Slotten; Fjaler:
Strandenes; Askvoll: Raudy; Flora: Havrenesvag;
Naustdal: Ovre Hella, Horstad; Forde: NE Flaten;
Jolster: Hamar; Gloppen: Hope, Hyen, Lote, Lots-
bergfjellet 700 m; Eid: Haugland, Heggjabygda,
Kjolsdalen, Naustdal, Nordfjordeid, Vedvik; Vagsdy:
Degnepollen. SFi: Vik: Ovrisdal 960 m, Skjellingen
seter 1000 m, Vik; Aurland: Aurlandsdalen, Bere-
kvam, Flam, Gudvangen, Vassbygdi, Vatnahalsen
800 m; Lerdal: ? loc. ZMO; Sogndal: Kaupanger,
Sogndal; Leikanger: Fosshagen, Hermansverk,
Stavseter 780 m; Balestrand: Balholm NRS, Brekka,
Flesje, Horpedalen, Kvamséy, Mel, Mundalsdalen,
Tuftedalen; Ardal: Ardalstangen; Luster: Dalsdalen,
Fortun, Faberg, Hafslo, Jostedalen NRS ZMB ZMO,
Okkleviki, Skjolden, Urnes; Stryn: Briksdal, Flo,
Gillesdal, Hornindal, Hornindals®tra, Mindresundet,
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Skére, Stryn, Stoverstein, Vanberg, Videdalen, Ovre
Oldenvann. Mére og Romsdal (MRy): Volda: Bjorke-
dalsvann, Folkestad, Straumshavn; Orsta: Lyngstol-
vann, Urke, Oye; Ullstein: Vonheim; Alesund: VCA,
Ase; Orskog: Skodje ZMO, Orskog ZMO; Vestnes:
Vikebukt; Molde: ZMO; Aukra: ?loc. MRi: Stranda:
Bjordalsgardene, Fivelstad, Geiranger NMW, Marék,
Nordaldalen, Vollset; Norddal: Validal, Yttredal;
Nesset: Nauste; Sunndal: Branstad, Jordalsgrend;
Surnadal: Ovre Surnadal. Sor-Trondelag (STy):
Hitra: Hamn; Agdenes: Lillevann SW Hambora;
Rissa: ? loc. VCA, Sstvik; Orland: Hovde KMT.
STi: Oppdal: Oppdal; Trondheim: KMT NRS ZMB.
Nord-Tréndelag (NTy): Flatanger: Halmé TRM;
Nerdy: Skogenga. NTi: Meraker: Meraker; Stjordal:
Hegra st.; Verdat: Stiklestad, Sulstua, Verdal, Vuku;
Snasa: Bronstad, Hegge. Nordland (Nsy): Somna:
Sandviag TRM; Brénndy: Rommelsté TRM; Alsta-
haug: TRM; Nesna: Hamarty; Meloy: Kunna,
Reipé; Gildeskal: Finnes, Gildeskal, Storvika; Bodo:
Lopsviken, Planteskolen, Skau. Nsi: Hemnes: Finn-
eidfjord; Rana: Rovassdal TRM; Saltdal: Drageid,
Junkerdal; Fauske: Fauske, Kjeldvann BML, Sulitjel-
ma BML. Nng: Sorfold: Bonnasjoen; Hammaroy:
Sandnes; Tysfjord: Tysfjord kirke ZMO; Ballangen:
Hesjeli. Nnv: Vestvigoy: Eggum, Haukland, Kvalnes,
Skulbru, Stamsund; Végan: Store Molla; Lodingen:
Lodingen ZMO. Troms (TRy): Tromsdé NRS TRM;
Karlsoy: Hushattoy TRM. TRi: Balsfjord: 2oc.
TRM; Nordreisa: Sappen. Finnmark (Fi): Alta:
Bossekop @ Juni 1924 (A. Strand) TRM, Kéfjord @
Juni 1924 (A. Strand) TRM.

Correction. A worker specimen (Oppland (On):
Dovre (Lysholm) NRS), labelled B. soroeensis
var. rarior by Friese (Erlandsson 1950) is revised
to B. balteatus Dahlbom. Moreover, no records
confirm a distribution ‘nordwirts bis zum Nord-
kap (WNorwegen)...” (Friese & Wagner 1909,
p. 28). Finnmark (Fv): Nordkapp is situated on
the northernmost coast of Norway.

Sweden. Widely distributed throughout the
country, but so far there are only a few records
of thislocally-occurring species from Lapland, and
only a single specimen has in fact been collected
as far north as T. Lpm.: Abisko, apparently
owing to insufficient observations in forest bio-
topes.

A total of about 800 specimens was examined.

List of localities. Skdne: Barnakilla GNM, Bjérns-
torp, Bokskogen, Brosarp, Bickaskog, Bokeberg,
Dalby, Fjelkinge, Glimminge, Hjular6d ZMB, Hégg-
hult ZMB, Hilsingborg NRS VCA ZMB ZML,
Hickberga, Hissleholm NRS, Ignaberga, Ilstorp,
Klostersigen, Kullaberg, Kungshult, Kégerdd, Lund,
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Loddekdpinge ZMB, Loéderup, Maglehem NRS,
Norra Melby ZMB, Norra Ugglarp, Nosaby, Pilsjo
VCA, Raa, Sankt Olof NRS, Saxtorp NRS, Silvikra,
Simrishamn NRS, Skéralid, Skédrnds, Skines, Sédra
Sandby, Sévdeborg ZMB, Torekov ZMU, Torup,
Tveddra GNM, Veberdd, Vitemolla NRS, Vanga,
Ystad NRS, Orkelljunga NRS, Ovedkloster, Ahus
ZMB ZML. Blekinge: Karlskrona NRS, Mdéljeryd
NRS, Mérrum, Ronneby NRS ZMB, Rédeby NRS,
Sjdarp NRS, Solvesborg ZMA ZMB, Torhamn NRS.
Halland: Breared NRS, Enslov NRS, Frosakull NRS,
Getinge NRS, Halmstad, Laholm, Laxvik, Steninge
NRS, Soéndrum, Tronninge. Smdland: Aneboda,
Bergkvara NRS, Branstorp, Emmaboda NRS, Eksjo
NRS, Flisby NRS, Gasslanda, Grinna ZML ZMU,
Hjorted NRS, Huskvarna NRS, Horeda NRS, Kal-
mar NRS, Lemnhult GNM, Ljungby, Markaryd,
Nybro NRS, Osberg GNM, Oskarshamn, Paskallavik,
Ryd NRS ZMB ZMIL,, Sméilandsstenar NRS, Som-
men NRS, Trands NRS, Villstad NRS, Vrigstad,
Visings® NRS, Virnamo NRS, Yxnanis ZMA, Oster-
korsberga GNM ZMU. Oland: Boda, Ekerum ZMB,
Hornsjd ZMB, Hégsrum NRS, Kleveby, Mérbylanga
NRS ZML, Skogsbyn. Gotland: Hogklint. Ostergét-
land: Borensberg ZMU, Gode gard ZMB, Krokek
NRS, Kvarsebo NRS, Linképing ZMB ZML, Norr-
koping VCA, Rinna ZMB, Rystad, Stjdrnorp ZMB,
Skedevik NRS. Viistergotland: Branstorp NRS, Gris-
torp NRS, Géteborg NRS, Héjentorp, Kymbo NRS,
Leaby NRS, Skara GNM, Skinnarhult NRS, Skovde
NRS ZML, Stenum NRS, Tengene NRS, Toreboda
NRS, Vara, Vinninga NRS. Bohuslin: Bovallstrand
NRS, Havstenssund NRS, Hunnebostrand NRS,
Halta NRS, Kareby NRS, Munkedal, Niverstad
NRS, Rosséhamn NRS, Skee ZMB, Stromstad NRS
ZML, Syd-Koster NRS, Tanumshed NRS, Ytterby
NRS. Dalsland: Bengtsfors, Fllend NRS, Gesiter
ZMB, K&pmannebro, Rostock ZMB, Rérviken ZMB,
Skapafors NRS, Stencby GNM, Amal NRS ZML.
Nirke: Askersund, Svennevad, Grebro NRS. Séder-
manland: Brandalsund NRS, Enhérna NRS, Fagersjo
NRS, Fittja NRS, Helgaro, Muské NRS, Molnbo
NRS, Nykoping NRS ZML, Nynidshamn NRS,
Nivekvarn NRS, Oxelésund NRS, Rekarne NRS,
Saltsjébaden NRS, Salem NRS, Sparreholm NRS,
Stockholm NRS, Stjdrnhov NRS, Stora Sundby
NRS, Svirds6 NRS, Tullinge NRS, Tunakerg NRS,
Tyresd NRS, Uttran NRS, Uté NRS, Valla NRS,
Vreta, Alia NRS, Andebol NRS. Upplard: Almunge
NRS, Angarn NRS, Brudnis NRS, Dyvik NRS,
Ekolsund NRS, Garnviken NRS, Gime NRS, Ham-
marby NRS, Heby NRS, Higgeby NRS, Habo Tibble
NRS, Hatuna NRS, Kragsta NRS, Kungsingen
NRS, Lennartsnds NRS, Munsé NRS, Rosiagen-
Nisby NRS, Rydbo NRS, Rydboholm NRS, R6
NRS, Radmansé NRS, Skokloster NRS, Stockholm
NRS ZML ZMU, Stidngberga NRS, Tilje NRS,
Vendel NRS, Varmdsé NRS ZML, Uppsala IVU NRS
ZML, Ostra Ryd NRS, Osterskir, Osteriker NRS
ZMU. Vistmanland: Arboga, Dingtuna NRS, Grind-

bo NRS, Guldsmedshyttan, Kvicksund NRS, Ké&ping
ZMB, Lindesberg NRS, Norbergklacken NRS. Virm-
land: Arvelsdter NRS, Arvika, Charlottenberg, Dag-
16sen NRS, Eda NRS, Filipstad NRS, Grums NRS,
Gustavsfors NRS, Gylleby NRS, Horrsjéon NRS,
Karlskoga NRS, Lesjéfors, Lungsund NRS, Langban
NRS, Molkom NRS, Mdlnbacka NRS ,Rottneros
NRS, Rimmen, Storfors. Dalarne: Bingsjo NRS,
Blyberg NRS, Brunnsvik NRS, Falun NRS, Floda
NRS, Furudal ZMA, Héllstugan, Killslitten NRS,
Leksand NRS Tje, Ludvika NRS ZML, Mora NRS,
Nés NRS, Oxberg NRS, Rittvik NRS ZMA, Sand-
sjo, Siljanfors NRS ZML, Sjurberg NRS, Sollerd Tie,
Stora Tuna, Sundborn, Sdrna, Téllberg NRS, Vikar-
byn NRS, Vistanvik NRS, Alvdal. Géastrikland: Givle,
Hille-Forsby NRS ZML, Ockelbo NRS ZMB, Tro-
sken ZMB. Hilsingland: Bergvik, Bollnis NRS,
Delsbo, Fredrikfors NRS, Harménger, Hudiksvall
VCA ZMB, Kilafors, S6derhamn ZMB. Medelpad:
Paljacka NRS, Skallbsle NRS, Sundsvall NRS ZMB,
Tuna NRS, Vifors NRS, Ange. Hdrjedalen: Sveg,
Tanndalen NRS ZML. Jimtland: Doda Fallet NRS,
Mattmar, Ottsjon NRS, Ragunda, Storlien, Strom-
sund NRS. dngermanlund: Bjista NRS, Bondsd,
Forsmo NRS, Hirnosand, Ullinger NRS, Ornskolds-
vik NRS. Visterbotten: Siked ZMB, Stromsér NRS,
Visterhiske NRS. Norrbotten: Boden NRS, Kalix,
Luled, Alvsbyn NRS, Overkalix NRS, Overtornea
NRS. Lapland ( As. Lpm.) : Dorotea NRS, Vilhelmina
NRS, Asele NRS. 7. Lpm.; Abisko & 17 Aug. 1948
(Erl) NRS.

The species has been confused with B. lucorum and
unrevised records were not included except the foliow-
ing: Norrbotten: Bredsel, Pited (Ander in litt.).

Correction. A male from Lapland (T. Lpm):
Bjerkliden (Kaiser) NRS (Erlandsson 1950) is
revised to B. lucorum.

Finland. Gccurring throughout the country
north to nearly 64° N and in the western part
reaching further north to Lapland (Erlandsson
1950; Elfving 1968).

The total distribution of the subspecies, B. s. so-
roeensis (Fabricius). Europe (British Isles except
Ireland; Fennoscandia; Eastern Poland; the Bal-
tic; Central European USSR) — Southern part of
Western Siberia (Reinig 1939, p. 190).

Biology

Nest. Pollen-storer. Nest in the ground, produc-
ing rather small colonies (Hasselrot 1960, 1962).

Flight season. Middle of April to end of Sep-
tember. Queen: 16 April—1 Sept.; worker: 18 May
—28 Sept.; male: 7 June—29 Sept.



SUBGENUS BOMBUS LATREILLE (s.s.)

Bombus Latreille, 1802a, p. 385, 1802b, p. 437.
Proposed as a genus. Type-species Apis terrestris
Linnaeus. Monobasic.

(Bremus Jurine, 1801, p. 164. Proposed as a
genus. Type-species Bremus terrestris (Linnaeus)
= Bombus terrestris (Linnaeus) by designation of
Morice & Durrant, 1915. Generic name invali-
dated, Int. Com. Zool. Nomen., Opinion 135,
1939. Leucobombus Dalla Torre, 1880, p. 40, type-
species Bombus terrestris (Linnaeus) by designa-
tion of Sandhouse (1943). Terrestribombus Vogt,
1911, p. 55, type-species Bremus terrestris (Lin-
naeus) = Bombus terrestris (Linnaeus) by de-
signation of Frison (1927).)

Queen, worker

Head slightly shorter than wide, occasionally
as long as wide. Malar space hardly to markedly
shorter than distal width, about as long as A;
(longer in B. sporadicus Nylander, just shorter
than A4 ;). Disc of clypeus flattened anteriorly
and just shorter than distal width, with rather
dense punctures of various size throughout, with
well-defined impressions produced inwards and
almost meeting in the middle of anterior edge.
Labral furrow well-defined, nearly one third as
wide as labral width; labral tubercles deeply de-
pressed (Fig. 12A), angled at inner end; labral
lamella rather strongly curved (less so in B. spora-
dicus), slightly wider than furrow. Mandible with-
out basal keel (indication of keel in B. sporadicus),
with distinct sulcus otliquus and prominent in-
cisura lateralis, being almost semicircular in un-
worn specimens. Eyes directed in front of poste-
rior mandibular condyle. Supra-orbital line touch-
ing lateral ocelli or just transecting them dorsally.
Mid-basitarsus with almost right rounded distal
dorsal angle (Fig. 12C). Hind tibia feebly or not
alutaceous, dorsal inner distal angle slightly to
moderately produced; hind basitarsus about
twice as long as greatest width of the segment
(slightly longer in B. sporadicus), posterior edge
more or less curved (Fig. 12D), longest hairs in
posterior fringe markedly shorter than half the
greatest width of the segment.
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There is a distinct difference in size between
the queen and the worker caste (Loken 1961a).

Male

Head slightly shorter than wide. Malar space
hardly longer than distal width or equal to this
width, longer than A, but shorter than A, .
Clypeus not longer than distal width. Mandible
bifid with ventral tooth broader than dorsal one.
Eyes directed in front of posterior mandibular
condyle. Ocelli usually situated on a line. Anten-
nae rather short, A;-,; individually 11 times the
distal width or hardly so, almost parallel-sided
(Figs. 28A, 29A). Hind tibia slightly convex
though outer surface flattened or somewhat im-
pressed towards posterior margin, bare except{or
at most proximal third being covered with sparse
hairs of various length; posterior and anterior
fringes of the segment shorter than twice the
distal width; posterior fringe of hind basitarsus
shorter than distal width. St and genitalia (Figs.
28B-D, 29B-D); gonostylus transverse with in-
wardly directed spine, penis valve twisted, distally
convoluted, flaring.

Scandinavian species

The subgenus is represented by a total of four
Scandinavian species, viz. B. lucorum (Linnaeus),
B. magnus Vogt, B. sporadicus Nylander and
B. terrestris (Linnaeus).

Taxonomical remarks

The four species present small sclerotic differ-
ences and display a fairly uniform yellow-banded
colour pattern which mainly differs in the yellow
shade, in details in the extension of yellow hairs
and in the length of the hairs (Kriiger 1950, 1954,
1956, 1958). Overlapping variations in diagnostic
characters and fading of yellow hairs often pre-
vent reliable determinations of workers and males.
An exception is B. sporadicus, where sex and
caste are identified by several stable features, cf.
the description below.
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The critical taxon is B. magnus, which was
designated as a form of B. lucorum by Vogt (1911),
given specific rank by Kriiger (1954) and not re-
cognized at all by Elfving (1960), Ander (1965,
p. 138). According to Kriiger (1954, p. 266) the
female B. magnus is for one thing separated from
B. lucorum by markedly broader yellow bands of
which the collar band extends part way down
episternum. A great number of such queens were
traced in Norwegian and Swedish collections of
B. lucorum. A total of 35 specimens were selected
at random among those sorted out as B. magnus
and the usual measurements, viz. malar space,
‘radial length’ and interalar width, were taken.
Together with the corresponding data for B. luco-

rum and also for the remaining species involved,
the percentage contribution to the sum of the
three characters has been plotted on the graph
(Fig. 52) to illustrate the interspecific relationship
in the unit. The areas occupied by B. terrestris,
B. lucorum, and B. sporadicus respectively con-
firm that they are well-defined species. Also the
area occupied by B. magnus is well-defined but
noteworthy. It is greatly intergrading with that
of B. terrestris and B. sporadicus, but well sepa-
rated from that of B. lucorum. Two more char-
acters were therefore measured, viz. the distance
from right ocellus to preoccipital ridge and like-
wise from the same ocellus to nearest eye (Fig.
4d—e). Body proportions based on these measure-

- &. LUCORUM
- B. MAGNUS
- B. SPORADICUS
- B. TERRESTRIS

xoge

Fig. 52. Triangular graphing of malar space (A), ‘radial length’ (B) and interalar width (C) of four species of

Bombus (s.s.).
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Fig. 53. Triangular graphing of ‘radial length’ (B), distance from lateral ocellus to preoccipital ridge (D) and
distance from lateral ocellus to compound eye (E) of four species of Bombus (s.s.).

ments, together with those of ‘radial length’, give
a better spreading of the markings (Fig. 53).
Though again there is overlapping between B.
terrestris and B. magnus, the area occupied by
each of the four taxa is well-defined. The separate
distribution of B. lucorum and B. magnus on
either graph (Figs. 52—53) is of vital importance
to indicate their specific difference, and thus con-
firms the statement of Kriiger (1954).

As mentioned above, the queens of all four
species were recognized whereas this was not the
case in the males. I am in fact at present not able
to distinguish B. magnus males. According to
Kriiger (1954) they are separated from B. lucorum
males by longer hairs and certain details in the

extension of yellow hairs, but owing to variability
in those characters more information is needed.
The Scandinavian B. lucorum males have so far
been broadly separated into a ‘dark’ and a ‘blond’
form. Recent chemical analysis of odiferous com-
pounds (Kullenberg et al. 1970) reveals however
that each of the two forms, presented as B. [uco-
rum ‘dark’ and B. lucorum ‘blond’, process dif-
ferent, characteristic secretion emanating from
glands in the heads. This difference may favour
a theory of two species being involved, i.e. the
‘dark’ form may refer to B. magnus.

B. terrestris males are in general distinguished
from B. lucorum s.1. by several features, cf. the
description below. In some specimens the diag-
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nostic characters were too diffuse for separating
the species with certainty. In this sex B. terrestris
and B. lucorum are doubtless distinguished by the
main component of the volatile content in the
mandibular gland secretion (Bergstrom et al.
1968 ; Kullenkerg et al. 1970).

Biology

The Scandinavian species in this subgenus
produce in general larger colonies than those of
the remaining subgenera (Dahlbom 1837; Thom-
son 1872; Hasselrot 1960, 1962; Lagken 1961a;
etc.).

BOMBUS (s.s.) LUCORUM (LINNAEUS)

Apis lucorum Linnaeus, 1761, p. 425 No. 1716,
type area Sweden: Uppland. A male LSL! la-
belled lucorum agrees with the usual interpretation
of the taxon.

(Bombus terrestris auctt. nec Linnaeus; Som-
merfelt 1824—-27; Dahlbom 1832, p. 34 (partim),
1837 (partim); Zetterstedt 1838; Boheman 1844,
p. 95; Siebke 1853, 1863, 1870, 1873, 1880; Wahl-
berg 1854 (partim), 1855 (partim); Thomson 1870
(partim), 1872 (partim); Scheyen 1881; Aurivil-
lius 1887, 1903; Sparre Schneider 1889, 1895b,
1906, 1909, 1910, 1918; Strand 1898a, 1898b,
1901, 1904; Lie-Pettersen 1901, 1905, 1907;
Bengtsson 1904, 1908, 1931; Ringdahl 1915, 1921
(partim); Wahlgren 1915 (partim); Jansson 1922
(partim), 1925; Lundblad 1924; Soot-Ryen 1925;
Gaunitz 1929; Hellén 1933 ; Meidell 1934a, 1946;
Wexelsen & Skare 1934. Bombus lucorum (Lin-
naeus); Dahlbom 1832, p. 42; Bengtson 1908;
Meidell 1934a, 1946; Jansson 1935; Brinck &
Wingstrand 1949 ; Leken 1949, 1950, 1958a, 1960,
1966¢; Brinck 1951; Kriiger 1950; Ander 1953a,
1953b, 1963, 1965 ; Kruseman 1959 ; Elfving 1960,
1968; Fridén, Eskilsson & Bingefors 1962; Has-
selrot 1962; Fridén 1967. Apis cryptarum Fabri-
cius, 1775, p. 379 No. 6, lectotype @ KCC! de-
signated by Loken (1966a), type area Denmark:
Copenhagen. Bombus [ucorum arcticus Kriiger,
1958, p. 324 nec Kirby, 1821 nec Dahlbom, 1832.)

First Scandinavian records

Norway. Nordland (Nsi): Saltdal (Sommerfelt
1824-27). Though there is no voucher spgcimen,
the identification is considered correct as the
species occurs abundantly in the area.

Sweden. Uppland (Linnaeus 1761).

Taxonomical remarks

The references above reveal that the Scandina-
vian population of B. lucorum in the past has béen
confused with B. rerrestris cf. also taxonomical
remarks to the latter. According to present revi-
sion those references may also include B. magnus
Vogt.

The Scandinavian population belongs to the
nominate subspecies. B. lucorum arcticus, desig-
nated to the northernmost population in Norway
(Kriiger 1958), cannot be recognized. It is de-
scrited as a race which differs from the nominate
form by broader yellow collar, narrower yellow
abdominal band and longer coat. The present
study indicates no tendency to geographic varia-
tions throughout Scandinavia. According to
Sparre Schneider (1918, p. 11) the arctic specimens
are ‘mehr zottig behaart’. Though the hairlength is
not measured, a slight clinal increase on going
north does not alone favour a subspecific desig-
nation. B. lucorum var. cryptarum (Sparre Schnei-
der 1918; Meidell 1934a) is a sporadically occur-
ring infrasubspecific form.

Queen, worker

Morphological characters. Malar space shorter
than distal width. Ocellar-orbital field (Fig. 13A),
usually without but occasionally with 1—4 punc-
tures in the anterior lateral sinuosity of the bare
area. Distance from Jateral ocellus to preoccipital
ridge (d) hardly longer than distance from ocellus
to eye (e) or equal to this length, meand:e = 1.06;
distance between ocelli varies, but is usually not
shorter than 24 the diameter of median ocellus.
A; about 1% times the distal width and about 24
the length of A, ;. T, moderately to densely
punctured, the puncturing less coarse than in B.



magnus, usually with chagrinated microsculpture
also in the median posterior part of the disc. Inner
sting sheet (Fig. 13B) markedly narrower than in
B. terrestris (Fig. 12E). Dorsum of thorax with
moderately long, somewhat uneven coat. Body
less robust than in B. ferrestris and B. magnus,
wings rather infuscate.

Queen measurements: N = 20; Hordaland
(HOy); malar space: 0.59 mm (--0.02 40.01)
range: 0.55-0.65 mm; ‘radial length’: 4.45 mm
(+0.14 +0.03) range: 4.10-4.70 mm; interalar
width: 5.40 mm (4-0.17 +0.04) range: 5.03—
5.73 mm; body of large size.

Colour pattern. Collar, extending to the extreme
adjacent margin of episternum, and T, except at
base, lemon yellow. Hairs of distal half of T,,
entire T,, variable part of T and at least lateral
fringes of St,-; whitish. Otherwise coat black.

Variation. Yellow collar varying in width and
rarely reduced to an inconspicuous band. Yellow
band on T, also varying in width according to a
variable amount of black hairs at base and
distally. Occasionally the extreme posterior part
of scutellum and median part of T, with a slight
admixture of yellow hairs. The shade of the colour
fades and therefore ranges from bright lemon
yellow to yellowish-white. Occasionally corbi-
cular fringes tipped whitish. Completely melanic
specimens rarely recorded. Workers occasionally
with black hairs of thorax whitish tipped.

The diagnostic characters are in the worker
caste often too diffuse for reliable identification,
i.e. a number of specimens cannot be distin-
guished from B. magnus or faded B. terrestris.

Male

Morphological characters. Area between eye
and preoccipital ridge just outside genal furrow
with rather distinct uneven mainly coarse punc-
turing. Ocelli dorsally transected by supra-orbital
line. A, markedly longer than A,, equal in length
to A, or nearly so. T, usually not impressed dis-
tally. St,-; and genitalia difficult to distinguish
from those of B. terrestris (Fig. 29B—C); con-
sidering the variability in the shape of distal mar-
gin of St,-; and slight variations in details of
gonostylus, volsella, penis valve, etc. the specific
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differences in the features become indistinct,
though genitalia of B. lucorum are usually less
strongly chinitized than in B. terrestris. Coat in
general longer than by B. terrestris, that of thorax
more uneven. Body of medium to large size.

Colour pattern. The coat displays a colouring
ranging from distinct to pronounced diffuse pat-
tern. When distinct, pile of face black or with
only singly yellow hairs admixed, Ts-, whitish
haired, fringes of sternites mainly whitish, pile on
femora, tibia with a mixture of black and whitish;
otherwise pattern as in the female. This ‘dark’
form is usually separated from B. terrestris by
the yellow band being of a paler shade, in newly
emerged specimens usually lemon yellow, and by
the white hairs of T, covering less than the pos-
terior half of the segment. In the ‘blond’ form
pile of face below and above antennal sockets,
pile of vertex pale to lemon yellow with variable
admixture of black; yellow collar often extending
part way down episternum; hairs of scutellum
and T,-, predominantly or entirely yellow; black
hairs on thorax and gastral tergites more or less
whitish tipped; coat of venter whitish. Specimens
of the ‘blond’ form were traced in B. sporadicus
collections.

Variation. In addition to the variations men-
tioned above, collar varies in width and may
continue all way down episternum; only rarely
is collar reduced to a very narrow band. The
pattern in the ‘blond’ form becomes particularly
diffuse when black and yellow hairs are more or
less replaced by greyish-white ones. The ‘blond’
form usually has a more shaggy coat than the
‘dark’ form.

Remarks on the description of males. As men-
tioned above more information must be gained
to distinguish B. magnus and B. lucorum and one
or several of the features above may be related to
one of the species only.

Distribution (Fig. 54)

Norway. Abundantly distributed throughout
the entire country, yet only occasionally observed
in reg. alpina. In Southern Norway recorded to
1300 m s.m.

Biotopes: Salix biotopes, meadows, gardens,
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orchards, leguminosae fields, pastures, Calluna
heaths, Vaccinium heaths, mountain meadows etc.
A total of about 3350 specimens was examined.

List of localities. Ostfold: Hvaler: ?oc. ZMO, As-
maldy, Herfol, Kirkdy, Soéndre Sando; Krakerdy:
Tangen, Odegard; Onsdy: Dypeklo, Lervik, Ramse-
klo, Rorvik, Torp; Fredrikstad: ZMO; Sarpsborg:
ZMO; Halden: Asak, Blakmose, Hakelund, Halden
NRS, Nordbakke, Sponvika, Veggesdal; Aremark:
Aremark, Gjeddetjern; Rakkestad: Levernes, Rorvik;
Marker: Dambholtet, Dypedal, Rédenes, Orje; Var-
teig: Tomte SMS; Réde: Oven, Tom; Moss: Jeloy;
Eidsberg: Holm; Trogstad: Bingen, Fransrud, Méns-
ter bru, Vassbotn, Asen. Akershus: As: Vollebekk;
Frogn: Degerud TRM, Hallangen; Oppegird: Svart-
skog ZMB ZMO; Nesodden: Berger ZMO; Asker:
Asker st., Bronndy, Heggedal, Rustad; Bearum:
Bréatan, Lysaker, Overland; Oslo: NMW TRM ZMB
ZMO; Realingen: Fjerdingsby; Aurskog-Holand:
Bjorklangen, Gangsnes, Mo, Skogen, Ostegard; Fet:
Bjorkflaten, Fjellsrud; Skedsmo: Strémmen ZMO;
Nes: Grinkelsrud, Vormsund; FEidsvoll: Feiring;
Hurdal: Tomte ZMO. Hedmark (HEs): Eidskog:
Bolfoss, Gjelarasen; Kongsvinger: Eidsberg; Soér-
Odal: Marud ZMO; Stange: Sollia; Hamar: ZMB
ZMO, Helgbya ZMO; Ringsaker: Vea. HEn: Trysil:
Enga, Vestby; Amot: Rena; Storelvdal: Nesset; Alv-
dal: Alvdal st.; Folldal: Dalen 800 m; Tynset:
Tynset st., Ulsberg; Engerdal: Anstjern, Risbakken.
Oppland (Os): Jevnaker: Randsfjord USU; Gran:
Granvollen, Korshagen; Ostre Toten: Bilitt, Dal,
Hvem, Skreia, Stubdalen; Nordre Land: Dokka USU,
Torpa, Amot; Lillehammer: Jorstadmoeen, Lilleham-
mer; SoOr-Aurdal: Briskvollen 950 m, Ellingseter
820 m, Reinli, Skard; Nord-Aurdal: Fagernes, Hovda,
Sebudygard, Abjor; Gausdal: Gasoya 875 m; Oyer:
Aksjo 1000 m, Skai, Steinsetra 875 m, Oyer ZMA
ZMB, Astdalen 900 m; Ringebu: Flaksjéen 910 m,
Venabygd. On: Vestre Slidre: Kinnholt 1000 m, Stor-
hégda 1050 m, Olken; Oystre Slidre: Skammestein;
Vang: Grunke 950 m, Tyin 1100 m USU ZMB, Oye
USU; Sel: Leirflata, Mysuseter 900 m; Vaga: Gjen-
desheim 1000 m, Hindseter 900 m, Klones, Leirungen
1050 m, Randsverk 800 m, Sjodalsbu 950 m, Skjerva
900 m, Végdmo ZMB ZMO, Ovre Sjodalsvann 900 m;
Lom: Elveseter, Galdesand, Gjendebu 1000 m, Leir-
dalen 900 m, Solell 1200 m; Skjik: Polfoss; Dovre:
Dovrefjell 1000 m ZMB ZML ZMO, Fokstua 930 m
ZMB ZMO, Vilasjo ZMO. Buskerud (Bo): Hurum:
Filtvedt TRM, Pinadalen; Réyken: Aros; Lier: Drag,
Lokke gérd, Sylling, Toverud; Ringerike: Hen ZMO;
Krodsherad: ?loc. ZMO, Glesne, Veikaker; Modum:
? loc. ZMO, Snarum; Flesberg: Hvila, Lampeland,
Oydegarden; Kongsberg Komnes, Lintvedt, Skollen-
borg. Byv: Sigdal: Fligan, Haglebu, Kopseng, Nedre
Eggedal, Nordbygda, Sigdal; Nore og Uvdal: Gavlen-
seter 1120 m, Norstebo, Rédberg, Solheimstul 1000 m,
Sénstevann 1050 m, Tunnhovd 850 m, Uvdal, Uvdal

stavkirke, Ovre Hein 1160 m; Gol: Gol, Holteliseter
900 m, Raudalseter 940 m; Hemsedal: Holli bru,
Kjolen 1000 m, Lykkja 900 m, Muren; Al: ?loc. ZMO,
Bergsjo 1100 m, Tvist 1080 m, Votnedalen; Hol:
Geilo 800 m, Haugastdl 1000 m, Hol kirke, Hovet,
N Lillevann 1150 m, Nygéard 1000 m, Ustaoset 1000 m.
Vestfold: Sande: Sande; Hof: Hof ZMO; Borre:
Nykirke; Vdle: Ryk; Ramnes: Kjer, Lunde, Orreval;
Lardal: Styrvoll; Andebu: Andebu, Kodal; Stokke:
Lang6, Sand, Sanndsen; Nétterdy: Teie; Tjome:
Kjere; Sandefjord: Austerdy, Aro; Hedrum: Hed-
rum, Kvelde; Brunlanes: Dolven, Helgeroa, Trons-
r0d; Larvik. Telemark (TEy): Skien: Kikut, Skien;
Porsgrunn: Langangen, Mule, Nystrand; Bamble:
Brevikstranda, Trosby, Aby: Drangedal: Nordbo,
Nos, Omnes, W Sannidal, To-myra; Kragerdy: Berg,
Levang. TEi: Notodden: Elgsjen, Tinnoset; B&:
Sauda; Seljord: Norsteteig 720 m, Svartdal, Vedfalls-
grend; Kviteseid: Eidstad, Kviteseid, Vradal; Nisse-
dal: Kyrkjebygda, Lauvviki, Lia, Tjonnefoss, Treun-
gen ZMG; Fyresdal: Hegglandsgrend, Moland,
Veum; Tokke: Grimdalen, Vréliosen, Amdals verk;
Vinje: Bossboen, Kromvika, Krossen, Amot; Tinn:
Borsjéen 1150 m, Miland, Mdsvatndammen 900 m,
Vaer, Vilen. Aust-Agder (AAy): Gjerstad: Fiane;
Risér: Nistevag, Risér; Vegardshei: Ljostad, Vegers-
tol; Tvedestrand: Askerdy, Bordy, Dypvdg TRM
ZMB, Eidbu, Fianesvingen, Lyngér ZMO, Nes verk
TRM, Skipvik ZMO, Stenséy ZMO, Strengereid,
Osterd; Arendal: ZMO, Salter6d; Moland: Hann-
holmen, Holmsund, Kilsund, Staubo, Tverrdalsoy,
Voje; Tromdy: ZMB ZMO; Hisby: ?loc. ZMO,
Flédevigen, His; Fjere: ? loc ZMO; Grimstad;
Oyestad: Bjorbekk, Helle, Rykene; Landv1k For-
sOksgarden, Homborsund, Hérte, Molland, Tonne-
sol; Lillesand: Hovag, Kjostvedt, Kvase, Ulvoysund,
Amh Birkenes: Birkeland, Langemyr, Sagen, Sva-
land; Iveland: Frikstad, Ivedal. 4A4i: Evije og Hornes:
Hornes, Lauvland, Syrtveit; Amli: Gangsei, Gjovdal,
Saurbekkfldt, Smedland, Arli; Bygland: Léndal, Ose;
Valle: Hylestad, Kvestad, Rygnestad, Valle TRM
ZMB; Bykle: Breive 700 m, Breivann $00 m, Hovden.
Vest-Agder (VAy): Kristiansand: Buane, Erkleiv,
Kristiansand ZMO, Kro-odden, Strémme; Vennesla:
Heegeland, Ovrebs ZMO; Sogne: Langeneset Sogne,
Aros; Mandal: Mandal, Ramsé TRM, Séinum,
Tragde; Marnadal: Ask, Utkjer; Lindesnes: Lindes-
nes; Lyngdal: ?loc. TRM; Kvinesdal: Gjemlestad,
Oye; Farsund: Fjellesa, Lxsta fyr, Lodshavn, Ore,
Tjorve, Vanse, Osthassel; Flekkefjord: Ersdal, Flikk-
eid SMS, Haugbom, Langevann, Sandvann, Solvang.
VAi: Audnedal: Sveindal; Aseral: Espelid, Rosseland,
Aseral; Sirdal: Dorgeseter Dyngefjell 800—900 m,
Sinnes, Adneram. Rogaland (Ry): Lund: Eikjelands-
dalen, Ljosvann, Moi; Sokndal: Bu, Hauge, Nesvig,
Rekefjord, Sogndal, Amot; Eigersund: Eigeroyeidet,
Fotlandsvann, Nedre Hetland; Bjerkreim: Asseim-
vann, Hovland, Ivesdal, Malmeim; HA&: Anisdal,
Fossfjellet, Narland, Ogna, Salte bru, Stdlen, Soy-
land; Klepp: Bore bru, Bérsheim, Gjeishaug, Klepp,



Orre, Orrevann, Orstad, Reve, Revtangen, Vik, Oks-
nevad; Sandnes: Brattebd, Brastein, Dale, Floysvik,
Ganddal, Helgeland, Hapet, Hoyland kirke, Riska;
Sola: Gimre, Joa, Kolnes, Solastrand, Olbergstranda;
Randaberg: Kverneviken SMS, Sande; Stavanger:
Auklendhoyden, Hinna, Linddy, Stavanger SMS
TRM ZMB; Finndy: Sjernardy; Rennesdy: Dale;
KvitsOy; Karmdy: Brekkevann, Indre Eide, Skudes-
neshavn, Vigsnes; Haugesund: SMS. Ri: Forsand:
Forsand, Lysbotn, Lyse, Meling, Songedalen ; Hjelme-
land: Fister, Hjelmeland, Steinslandsvann, Ardal;
Suldal: Bleskestadmoen, Bratveit, Jelsa, Jonstol,
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Kyrkjesteindalen, Leirdalen, Nesflaten, Mostl, Ro-
aldkvam, Sand, Sandsa TRM, Suldalsosen, Ullsnes-
kvelen, Aimjodlonuten; Sauda: Birkeland, Hellelands-
bygda, Sauda, Saudasjoen, Slettedalsvann, Ovre Sand-
vann 1050 m. Hordaland (HOy): Bomlo: Goddo,
Rolfsnes, Spissdy, Sorstokka; Olen: Dommersnes;
Stord: Foyndy, Storsdy; Fitjar: Agdy, Brenddy,
Fitjar, Koléyholmen, Risdy, Rubbestadnesset, Slatter-
8y; Tysnes: Anuglo; Austevoll: Ytterdy; Os: For-
strono, Gullholmen, Lysekloster, Midtsetra, Mo-
bergslia, Nordstrono, Roéd, Ulven; Samnanger: Hoy-
seter; Fana: Biol. st., Birkelundsbakken, Blomster-

Fig. 54. B. lucorum (Linnaeus). Legend as in Fig. 50. Shaded areas refer to literature indications and comprises

one or more subspecies.
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dalen, Eggholmen, Fana kirke, Fantoft, Hamre, Hat-
lestad, Hjellestad, Korsnes, Mariholmen, Milde,
Minde, Myravann, Rédalen, Saganes, Skeie, Skipanes,
Skjold, Steinsvik, Stend, Storetveit, S#ldy; Sund:
Bjelkardy, Bokken, Lerdy, Steinsland, Telavag; Fjell:
Bjordya, Dala, Fossavann, Litleholmen; Laksevag:
Bjorndalspollen, Hilleren, Storingavika; Bergen:
TRM ZMB; Askdy: Davanger, Hanodytangen, Herdla,
Jacobsdy, Juvik, Lamoy; Asane: Eidsvag, Furubotten,
Haukedal; Osterdy: Fotlandsvag, Garnes, Havratun,
Kleppe, Kvamme, Njéstad, Storevann; Vaksdal:
Fidslandet; Meland: Brakstad, Dalstd, Landsvik,
Meland, Setre; Oygarden: Ljosdy; Raddy: Kvalheim,
Rosnesset; Lindds: Fyllingsnesset, Servriasvig. HO::
Etne: Frette, Oslandsvag; Kvinnherad: Berget,
Brandvikshorgi, Fjellhaugvann, Ljosmyr, Rosendal,
Seimsfoss, Skeie, Yttre Netland; Odda: Austmannii
800 m, Breifonn, Dalen, Hordasvingene 1000 m, Mitt-
leeger 1085 m, Odda, Réldal, Seljestad, Svandalsflona
1000 m, Valldal; Ullensvang: Aga, Berdola, Djonno,
Espe, Fossli, Fresvik, Hesthammer, Kinsarvik, Kval-
vik, Lofthus, Mabodalen, Sekse, Skutenes, Tveito,
Utne, Ovre Eidfjord; Kvam: Kvamskogen, Nord-
heimsund, Steine, Valland, Vikdy, Alvik USU ZMB;
Voss: Armot, Bulken, Bomoen, Hangurfjellet 800 m,
Hjelle, Mjolfjell, Rong, Vikafjellet 1000 m, Voss;
Granvin: Eide, Trd; Ulvik: Bergo, Loyningseter,
Rubbeliseter, Ulvik. Sogn og Fjordane (SFy): Gulen:
Innre Takle; Hyllestad: Eide, Hatleim, Hyllestad,
Skivenes, Yttre Dale; Hoyanger: Holmen in Fugleset-
fjorden, Lavik ZMB ZMO; Gaular: Bygstad, Vikum;
Fjaler: Dale, Strandenes; Askvoll: Einen, Raudoy;
Flora: Askrova, Heia, Trollstua; Naustdal: Fram-
marsvik, Horstad, Ovre Hella; Jolster: Lunde, Vass-
enden; Gloppen: Hope, Hyen, Lotsbergfjellet 700 m,
Sandane; Eid: Haugland, Heggjabygda, Nordfjord-
eid; Vagsoy: Krakenes, Refvik; Selje: Ervik. SFi:
Vik: Hestavollen 1000 m, Hévés, Vik; Aurland: Aur-
landsvangen, Berekvam, Flim, Gudvangen, Kvams-
hagene, Nedre Aurlandsdal, Vassbygda, Vatnahalsen
800 m; Lezrdal: Eggjestdlen 700 m, Grote, Lardal
ZMO, Maristova, Ystabo; Sogndal: Slinde, Sogndal;
Leikanger: Hermansverk, Suphamar; Balestrand:
Brekka, Flesje, Fjerland, Horpedalen, Kvamsgy,
Mundalsdalen, Suphellen, Suphellesetra, Tuftedalen;
Ardal: Holsbruvann 750 m: Luster: Skjolden; Stryn:
Briksdal, Hornindal, Hornindalsetra, Skére, Stryn,
Videdalen, Videseter 700 m. Mére og Romsdal (MRy) :
Vanylven: Thue; Volda: Bjorkedalsvann, Folkestad;
Ulstein: Ulsteinvik, Vonheim; Herdy: Djupsvik,
Runde, Stokksund; Alesund: Ase; Vestnes: Gjer-
mundsnes, Vikebukt; Molde; Aukra: Aukra kirke,
Kolsholmen, Seter; Frazna: Bud, Hollinholm. MRi:
Orstad: Lyngstolvann, Urke, Viddal, Oye; Stranda:
Bjordal, Fivelstad, Kvanndalsetrene 700 m, Marék,
Norangdalen; Norddal: Indreeidet, Valldal; Rauma:
Veblungsnes, Andalsnes NMW; Nesset: Nauste;
Sunndal: Dalen; Surnadal: Melhus, Stangvik, Ovre
Surnadal. Sér-Trondelag ( STy): Hitra: Hamn; Agde-
nes: W Hambora; Rissa: Gafsetdsen, Hasselvika,

Stadsbygd, Sotvik; Orland: Bakken; Bjugn: Kotengs-
vann; Afjord: Mérreaune, A. STi: Oppdal: Driva st.,
Gavali 975 m, Knutshé 1100—1300 m BML ZMB,
Kongsvoll 900 m TRM ZMB ZMU, Oppdal st.; Alen:
Reitan; Roros: Myrmoen 700 m, Réros; Tydal:
Sakrismoen; Selbu: Medbus, Selbu KMT; Trond-
heim: KMT TRM VCA ZMB ZML. Nord-Trondelag
(NTy): Flatanger: Bjoréya KMT, Einvik KMT;
Namdalseid: Hovika KMT; Namsos: TRM; N&roy:
Breiviken, Dalene, Kolvereid, Kvalviken, Saltbotn,
Teplingan; Vikna: Rorvik. NTi: Meréker: Tovmodal,
Vardetun; Stjordal: Draveng, Hegra st., Lanke; Leks-
vik: Storvann; Verdal: Billingflaten, Innsvann, Sand-
vika, Stiklestad, Vergden KMT, Vuku; Inderdy: Kir-
kenesvag, Skjelvdgen; Steinkjer: Mere, Sem, Stein-
kjer VCA; Grong: Ekkerseter, Fjerdingen, Grong
SMS, Trangen; Snisa: Bronstad, Telnes; Lierne:
Kvelia, Seterhaug, Valand KMT; Hoylandet: Hoy-
landet, Skilleberget, Skogenga; Namskogan: Brekk-
vasselv KMT, Finnvollan, Namskogan VCA ZMB,
Aktejavre. Nordland (Nsy): Sémna: SSmnes TRM;
Vega: TRM; Herdy: Syd-Herdy TRM; Lurdy:
Lovund TRM; Meldy: Glomfjord, Kunna, Reipi,
Spilderen; Gildeskal: Finnes, Gildeskal kirke, Gilset,
Inndyr, Jelstad, Skauvoll, Storvika; Bodé: BML ZMB,
Elveleiet, Falkflaugdalen, Lopsviken, Planteskolen,
Skau, WValnesvann, Uskarsdalen. Nsi: Grane:
Grane, Majavann, Rotstokkmobekken; Vefsn: Lukt-
vann, Ravasbakken, Ravnd ZMO; Hemnes: Bleik-
vassli, Finneidfjord, Korgen, Krokselvmoen, Strom-
botn; Rana: Krokstrand TRM, Langvassgrend TRM,
Résvollheien, Révassdal TRM, Aenget; Beiarn:
Gratadalen; Saltdal: ? loc. TRM ZMO, Junkerdalen,
S Lonsdal, Storjordet TRM; Fauske: Fauske, Kjeld-
vann BML. Nno: Sorfold: Bonnd, Rosvik TRM;
Hamardy: Brennvik, Hamnes, Hansbakk, Innhavet,
Oppeid, Rosvik, Sandnes, Tranéy; Tysfjord: Tys-
fjord ZMO; Ballangen: Bakkerud gird, Ballangen,
Dyrhaug, Forsd, Elvesletten, Heggemoen; Ankenes:
Beisfjord ZMA, Bjerkvik, Trollviken; Narvik: ZMA
ZMB; Evenes: Bogen ZMO, Dragvik, Jansbakk. Nnv:
Moskenes: Sorvaga; Vestvagdy: Eggum, Knutstad,
Skulbru, Stamsund, Torvdalsvann TRM, Valberg;
Végan: Store Molla, Svolver ZMA ZMO, Orsvag;
Lédingen: Lédingen ZMO; Hadsel: Kongselv KMT;
Anddy: Andenes TRM, Risdyhavn, Saura. Troms
(TRy): Harstad ; Kvefjord: Borkenes; Bjarkdy: ?loc.
TRM; Tromsé: KMT TRM VCA ZMB ZML, Brei-
vik SMS, Sommerhus in Hillesoy TRM, Tromsdal
KMT TRM ZMB ZMO; Karlsdy: Bukhattoy TRM,
Hushattoy TRM, Makeskjer TRM. TRi: Skanland:
Boltés, Lavangseid; Bardu: Bardu kirke, Hamran,
Satermoen, Spong bru, Steinsrud; Maélselv: ? loc.
TRM, Bjerkeng TRM, Kirkesdal, Neset, Nordmo
TRM, Olsborg NMW, Rundhaug SMS, Sérli; Bals-
fjord: Lanes TRM, Malangen TRM; Storfjord: Ski-
botn SMS; Nordreisa: Nedrefoss, Sappen; Kvanan-
gen: Kvenangsfjell. Finnmark (Fv): Hammerfest
TRM; Kvalsund: Cinkasjavrre. Fi: Alta: Arones,”
Bossekop TRM, Jotkajavrre TRM, Raipas, Stokkedal,



Talvik; Kautokeino: Kautokeino, Karasjok. Fn: Ki-
strand: Hamnbukt, Skoganvarre; Vadsd: Makkanes,
Vads6. Fo: Sor-Varanger: Grense-Jakobselv TRM,
Kirkenes TRM, Tangenfoss ZMO.

Corrections. Records from Buskerud (Bv): Al
(Strand 1898a) were revised to B. soroeensis, B.
sporadicus and B. jonellus respectively, those from
Aust-Agder (AAy): Tvedestrand : Dypvag (Strand
1898a) to B. soroeensis and records from Nord-
land (Nnd): Tysfjord (Strand 1901) partly to B.
soroeensis and also B. sporadicus. Among a great
number of specimens from Oslo: Slemdal (Sparre
Schreider 1918) several 92 $9 33 were revised to
B. sporadicus. A large nest from Rogaland (Ry):
Klepp (Loken 1961a) has been revised to B.
magnus.

Sweden. Abundantly distributed throughout
the country.

A total of about 2700 specimens was examined.

List of localities. Skdne: Arkelstorp NRS, Barkikra
NRS, Bjirred, Blentarp NRS, Bokskogen ZMB,
Bonderup ZMB, Bickaskog NRS, Békeberg ZMB,
Dalby ZMB, Falsterbo NRS, Glim&kra NRS, Hit-
tarp Lar, Hjdrnarp NRS, Hilsingborg NRS, Hissle-
holm NRS, Hogands NRS, Ivo ZMB NRS, Lands-
krona ZMB, Lerhamn Lar, Lund ZMB, Léddekopin-
ge ZMB, Loderup NRS, Maglarp, Malmé NRS ZMB,
Norra Nobbelov, Roddinge NRS, Sandhammaren,
Sankt Olof NRS, Simrishamn NRS, Sjébo NRS,
Skidlderviken NRS, Smyghult Lar, Sévde NRS, Tore-
kov NRS, Trelleborg GNM NRS ZMB, Tveddra
GNM, Téssjo ZMU, Veberdd ZMB, Vegeholm Lar,
Villands Vinga NRS, Vitemélla NRS, Vomb ZMB,
Vi Lar, Ystad NRS, Ahus NRS ZMB. Blekinge:
Backaryd NRS, Hillevik, Karlskorna NRS, Mjdleryd
NRS, Ronneby NRS, Sibbaboda NRS, Sjéarp NRS,
Solvesborg NRS. Halland: Breared NRS, Dagsas
GNM, Enslov NRS ZML, Frosakull NRS, Haverdal
NRS, Slattdkra NRS, Snostorp NRS, Steninge NRS.
Smdland: Aneboda ZMB, Dié NRS, Eksjé NRS,
Flisby NRS, Gasslanda ZMU, Gislaved, Hjorted
NRS, Horeda NRS, Jara NRS, Jirstorp NRS, Jon-
koping NRS, Kalmar NRS, Konga NRS, Ljungarum
NRS, Ljungbyholm, Markeryd NRS, Nybro NRS,
Nye NRS, Ryssby ZMU, Smalandsstenar NRS, Sédra
Ljungby ZML ZMU, Sédra Sandbd, Vixjo NRS,
Osterkorsberga GNM ZMU, Aboda ZMB. Oland:
Borgholm NRS, Boda NRS ZMB, Ekerum ZMB,
Girdslosa NRS, Gardby ZMB, Helludsviken ZMB,
Hornsjo ZMB, Hogsrum NRS ZMB, Kalkstad ZMB,
Killa ZMB, Mérbylanga ZMU, Resmo ZMB. Gotland:
Ardre NRS, Fardume NRS, Fard NRS ZML, Kap-
pelshamn NRS, Kyllej NRS, Ljugarn NRS ZMB,
Larbro NRS, Romakloster NRS, Tingstide NRS,
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Ulla Hau, Fard NRS, Visby NRS. Gotska Sandd'n:
NRS. Ostergotland: Borensberg, Godegard ZMB,
Krokek NRS, Kvarsebo NRS, Lindé NRS, Link6ping
ZMB, Rodga, Sankt Anna NRS, Stjirnorp ZMB,
Tjallmo ZMB, Viversunda ZMB. Véstergitland: Bro-
holm NRS, Erska, Falkoping NRS, Gristorp NRS,
Géteborg NRS, Halna, Hornborga, Héjentorp NRS,
Karlsborg ZMB, Kymbo NRS, Lickd NRS, Nolhage
NRS, Réngedala NRS, Sjémarken ZMU, Skévde
NRS ZML, Stenum NRS, Tengene NRS, Toéreboda
NRS, Osterplana ZMB. Bohuslin: Bovallstrand NRS,
Dingle NRS, Edshultshall NRS, Havstenssund NRS,
Hunnebostrand NRS, Hoviksnds GNM, Hilta NRS,
Munkedal, Orust, Strémstad NRS ZML, Syd-Koster
NRS, Tanumshede NRS, Ytterby NRS. Dalsland:
Bengtsbro GNM, Bengtsfors NRS ZML, Ellens NRS,
Gesdter ZMB, Grinstad ZMB, Képmannebro, Laxar-
by GNM, Marietorp NRS, Mustadfors ZMB, Nésse-
mark ZMB, Rostock ZMB, Skapafors NRS, Steneby-
nds NRS, Stensberg, Tingvalla NRS ZMB, Valbo
Ryr NRS. Nirke: Birsta NRS, Hovstad, Store Mel-
16sa ZMB, Svennevad, Orebro NRS, Angslitten NRS.
Sddermanland: Bjornlunda NRS, Brandalsund NRS,
Enh&rna NRS, Fittja NRS, Huddinge ZMU, Héringe
NRS, Kirrbo, Liggestad NRS, Mdlnbo NRS, Ny-
koping NRS ZML, Nyndshamn NRS, Nishulta
NRS, Navekvarn NRS, Orné GNM, Oxelosund NRS,
Rekarne NRS, Saltsjcbaden NRS, Stjarnhov NRS,
Trosa NRS, Tumba NRS, Tuna NRS, Turinge NRS,
Tyres6 NRS, Valle NRS. Uppland: Adelsé NRS, An-
garn NRS, Bjorklinge NRS, Bogesund NRS, Brudnis
NRS, Borje ZMU, Balsta NRS, Danderyd NRS,
Dannemora NRS, Dyvik NRS, Eldgarn NRS, Finsta
NRS, Garnviken NRS, Gimo NRS, Grisslehamn
NRS, Hallkved NRS, Hammarby NRS, Harpabol
NRS, Higgeby NRS, Habo-Tibble NRS, Hatuna
NRS, Kalmarsand NRS, Kragsta NRS, Kungsingen
NRS, Lennartsnéis NRS, Ljusterd NRS, Munsé NRS,
Norrtilje NRS, Roslags-Kulla NRS, Rungarn NRS,
R& NRS, Radmannsé NRS, Sigtuna NRS, Sing®
NRS, Stavsnds NRS, Stockholm GNM NRS ZMU,
Stdngberga NRS, Ullansjo, Uppsala IVU ZML ZMU,
Vassunda IVU, Vindé NRS, Vissjon NRS, Vidds
NRS, Virmdd NRS ZML, Ostervala ZMB, Ostersker
NRS, Overgran. Vistmanland: Arboga ZMB ZML,
Dingtuna NRS, Fellingsbro ZMB, Grundbo NRS,
Guldsmedshyttan NRS ZML, Hjulsjé NRS, Hillefors
NRS, Kolbick NRS, Lindesberg NRS, Malmér ZMB,
Saxhyttan NRS, As. Virmland: Alster NRS, Arvel-
siter NRS, Arvika, Daglosen NRS, Deje NRS, Ed N
Gullsprang, Eda NRS, Edsbjorke NRS, Filipstad
NRS, Frykerud NRS, Grums NRS, Gylleby NRS,
Géasborn NRS, Horrsjon NRS, Kristinehamn NRS,
Léangban NRS, Molkom NRS, Nilsby, Torsby NRS.
Dalarne: Avesta ZMB, Bingsjo NRS, Bjorka Tie,
Brunnsvik NRS, Djurds, Enviken NRS, Falun NRS,
Floda NRS Tje, Gruvriset NRS, Hedemora NRS,
Hjortnds NRS, Idre, Leksand NRS Tje, Lima NRS,
Ludvika NRS, Mora NRS, Nittsjé NRS, Orsa NRS
Tje, Oxberg NRS ZML, Rittvik NRS Tje, Sandsjs,
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Siljansfors, Sjurberg NRS, Sundborn NRS ZML,
Sdrna, Soderbirke NRS, Sdngen NRS Tje, Sdngtorpet
Tje, Transtrand NRS, Téllberg NRS, Vikarbyn NRS,
Vistanvik NRS. Géstrikland: Bjorke NRS, Givle,
Hamréangerfjirden, Hedesunda NRS, Hille-Forsby
NRS, Hogbo NRS, Trodje NRS, Trosken ZMB.
Hiilsingland: Bergvik, Delsbo NRS ZML, Fredriks-
fors NRS, Harmanger, Jirvsé NRS, Kilafors, Or-
baden NRS, Soéderhamn NRS ZMB. Medelpad:
Attmar NRS, Borgsjo NRS, Haverd NRS, Kolsillre
NRS, Norrleringe NRS, Liden ZMB, Njurunda
NRS, Ovansjé NRS, Palljacka NRS, Skallbsle NRS,
Sundsvall NRS ZMB, Tuna NRS, Tynderd NRS,
Vifors NRS, Overturinge NRS. Hiirjedalen: Funis-
dalen ZMB, Ljungdalen, Skalsfjill NRS, Skorvdals-
fjall NRS, Sanfjall NRS, Sveg NRS ZML, Tédnndalen
NRS ZML, Vemdalen NRS ZML. Jdmtland: Bisp-
girden NRS, Bricke, Edsdsdalen NRS, Giddede
NRS, Hallen, Mattmar, Mullfjillet, Ottsjon NRS,
Ragunda, Stadforsen NRS, Storlien ZMB ZML,
Stromsund NRS, Svenstavik, Undersdker NRS ZML,
Are IVU. Angermanland: Hirnésand NRS ZML, SW
Hornefors ZMB, Hands NRS, Kramfors NRS, Ram-
sele GNM, Sidensjo NRS, Sollefted NRS, Stennis,
Sabra, Ullanger NRS, Ornskéldsvik NRS. Vister-
botten: Bergsbyn NRS, Bured ZMU, Botsmark NRS,
Byske NRS, Degerfors NRS, Gubbole NRS, Holm-
sund NRS, Jorn, Kroksjéo NRS, Siked ZMB, 50 km
SE Skellefted ZMB, Umed, Vindeln NRS, Vidnnis
NRS, Visterhiske NRS. Norrbotten: Anttis, Boden
NRS, Baverbiack NRS, Edefors NRS, Hirvijarvi NRS,
Hakansé NRS, Kalix NRS ZML, Karungi NRS
ZML, Kukkola NRS, Luled, Mjolkudden NRS, Not-
viksldtten, Nybygget NRS, Pajala NRS, Pited NRS,
Pite havsbad ZMB, Stromsund NRS, Vindtrisk NRS,
Alvsbyn NRS, Overkalix NRS, Overtorned NRS,
Ovre Svartld NRS. Lapland (As. Lpm.): Avatrisk
NRS, Béangnis, Dorotea NRS, Orms;jo NRS, Risbiack
NRS, Satsfjall, Vilhelmina NRS, Asele NRS. Ly.
Lpm.: Bjorkfors, Gargnis, Lycksele NRS, Sickelsberg
NRS, Stensele, Tjultrask BML, Térna, Vistansjo.
P. Lpm.: Abbortrisk, Arvidsjaur IVU ZML, Skatt-
rask. Lu. Lpm.: Aktse, 73 km E Arjeplog, Géillivare
NRS ZML, Harspranget, Killanjaure, Kutjaure NRS,
Kvikkjokk, Malmberget, Muddus National Park
NRS, Njunjes, Sarek National Park, Sjofallet, Stalo-
luokta NRS. 7. Lpm.: Abisko NRS ZMA ZML,
Bjorkliden NRS ZML, Jukkasjdrvi NRS, Kaisepakte
NRS, Karesuando NRS, Kiruna NRS ZMA, Kum-
mavoipio NRS, Mell. Merisjdrvi, Nakerijirvi, Svap-
pavaara NRS, Vietovare NRS.

Finland. Commonly distributed throughout the
country (Elfving 1968).

World distribution. Europe (British Isles; from
Northern Spain, Corsica, Sardinia, Italy, The
Balkans and north to Arctic Fennoscandia; in
European USSR south to districts of Podolsk,

Kiriovgrad, Poltava, Kharkov, Stalingrad) —
Turkey — Crimea — Caucasus — Transcaucasus —
Northern and Eastern Kazakhstan — Turkestan
(The mountains) — Siberia — Kamchatka — Sak-
halin — Pamirs — Tibet — Northern and Central
Mongolia — China (Kansu) (Panfilov 1957; Krii-
ger 1958; Reinig 1967).

Biology

Nest. Pollen-storer. Nests were recorded in left
rodent nests and in crevices, always below the
surface of the ground. The access tunnel may
reach 40—60 c¢m in length, occasionally more. In
general producing large colonies (Hasselrot 1962).

Flight season. From end of March to the begin-
ning of October. Queen: 18 March-6 Oct.;
worker: 14 April-29 Sept.; male 10 June—4 Oct.

BOMBUS (s.s.) MAGNUS VOGT

Bombus (Terrestribombus) lucorum f. magnus
Vogt, 1911, p. 56, syntypes VCA, type area
Northern Scotland and Orkney Islands.

(Bombus terrestris var. flavoscutellaris Traut-
man, 1915, holotype @ VCA, type loc. Germany:

-

Brandenburg: Eberswalde. Bombus lucorum lato- .

cinctus Kriiger, 1939, p. 93, holotype @ VCA!L,

type locality Germany: Sylt: Kampen. Bombus

magnus Vogt; Kriiger 1954, 1958; Kruseman
1959, p. 50. Bombus magnus latocinctus Kriiger,
1954; Kruseman 1960, p. 241.) :

First Scandinavian records

Norway. ?locality (Kriiger 1954, p. 266) treated
as B. m. latocinctus. The record is based upon
specimens in Vogt’s collection of which three
queens from Hordaland, labelled Bergen, Dolvik
and Hardanger respectively (collector Barca), are
the only reliable records. Specimens from Hamar
(Kriiger 1954, p. 271) refer to Hafsahl’s collec-
tion, cf. p. 7.

Sweden. Skéne: Hilsingborg (Kriiger 1954,
p. 266).



Taxonomical remarks

Kriiger (1954, p. 267) distinguishes B. m. lato-
cinctus from the nominate subspecies by ‘die
kurze greisgelbe Grundbehaarung der Area cen-
tralis, des caudalen wie des oralen Teiles der Area
triangulares. Zwar ist auch bei dem typischen
magnus der orale Teil mit kurzen greisen Haaren
versehen, aber nicht in so starkem Grade wie bei
seiner Rasse latocinctus. Ausserdem ist bei dieser
das Scutellum in grosserem oder geringerem Grad
gelb bzw. weisslichgelb behaart.” In the examined
Scandinavian material those characteristics of
pile of face and scutellum are not much pro-
nounced, sometimes lacking. The present knowl-
edge of this critical species is in my opinion too
meagre for subspecific designation of the Scandi-
navian population being treated as B. m. lato-
cinctus by Kriiger (1954, p. 271).

Queen

Morphological characters. Malar space marked-
ly shorter than distal width. Ocellar-orbital field
as in Fig. 14; the variations in the sculpturing tend
towards that of B. lucorum. Distance from lateral
ocellus to preoccipital ridge (d) about 5/4 longer
than distance from ocellus to eye (e), mean value
d:e = 1.24; distance between ocelli hardly to
markedly longer than half the diameter of the
median ocellus, usually about 24 this diameter.
A; about 1% times the distal width and about 24
the length of A.:+s. T, with distinct dense and
coarse puncturing, usually with chagrinated mic-
rosculpture; the unhaired distal margin in the
median part often narrower than in B. lucorum.
Length and evenness of coat moderate, i.e. in
general as for B. lucorum. Body more robust than
in B. lucorum. Wings rather infuscate.

Queen measurements: N = 20: Hordaland
(HOy): malar space: 0.65 mm (+0.04 -+0.01)
range: 0.55-0.70mm; ‘radial length’: 4.69 mm
(40.10 +0.02) range: 4.50—4.90 mm; interalar
width: 548 mm (40.14 40.03) range: 5.10—
5.73 mm. Body of large size.

Colour pattern. Broad yellow collar extending
about ¥, down the adjacent episternum and often
projecting backwards below base of wing. Usually
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a few yellow hairs concealed by black ones at the
extreme posterior part of scutellum. Median part
of T, with variable amount of yellow hairs. T,
entirely yellow-haired except perhaps black hairs
at posterior margin concealed by yellow ones.
Pile of almost distal half of T,, entire T, variable
part of T tawny or yellowish-white with brown-
ish base. Frifiges of sternites brownish, occasion-
ally lateral fringes of St,-; coloured as hindmost
tergites. Corbicular fringes brownish or tipped
so. Otherwise coat black. The yellow tone in
newly emerged specimens is less bright than in
B. lucorum, but not as deep as in B. terrestris,
i.e. it is neither lemon-yellow nor sulphurous-
yellow. Faded specimens of B. magnus and B. lu-
corum may display the same yellow shade or the
former is more dull.

Variation. Pile of face with a more pronounced
dark brown appearance compared with the black
pile in B. lucorum, and occasionally a minor part
of the matted short pilosity is yellowish-grey.
Yellow pile on scutelium is ranging from singly
posterior hairs to covering almost entire crescent-
shaped part of the segment. Individuals with en-
tirely black-haired scutellum were examined.
Yellow pile on T, ranges from single hairs in the
centre to almost all hairs on the tergite, the shade
is ranging from pronounced yellow to pale
yellowish-grey. A few individuals have slightly
narrower yellow-haired bands. T, may have an
admixture of black hairs, preferably in the median
part. T, is occasionally entirely black-haired.

Worker

Only individuals with a colour pattern as typi-
cal for the females were sorted out in B. lucorum
collections. Additionally about 200 workers from
a colony revised from B. lucorum (Loken 1961a)
were studied, all of which display a yellow collar
extending a little less than 1, down episternum
and slightly varying in width. Pile on scutellum
and T, was moreover entirely black except in a
very few specimens presenting a slight admixture
of yellow hairs. As stated by Kriiger (1954, p. 266)
the hairs on the hindmost tergites in this caste
are more whitish than those of the queens.
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B. lucorum collections obviously contain work-
ers of B. magnus which so far cannot be distin-
guished with certainty.

Male

As mentioned (p. 39), this sex is for the present
not distinguished from B. lucorum. The following
description is based on 65 males from the same
nest as the workers above.

Morphological characters. Ocelli dorsally just
transected by supra-orbital line. A; equal in length
to A, or slightly shorter. T, not impressed distally.
The characters and also St.-; and genitalia do not
differ from the corresponding features in B. lucor-
um, neither were other structural differences traced.

Colour pattern. Pile of face below and between
antennal sockets with a mixture of black and
yellow to yellowish-grey in the plumose short
hairs as also in the long hairs, the yellow ones
often predominant. Pile of face above antennal
sockets predominantly black, the short hairs more
often with an admixture of pale yellowish-grey
than the long hairs. Pile of vertex predominantly
yellow, usually anteriorly encroached by black
hairs. Yellow broad collar extending about half-
way down episternum or more. Yellow pile on
scutellum ranging from single hairs at the ex-
treme distal edge to covering almost entire distal
part of the segment. T, slightly to predominantly
yellow. Pile of T, entirely yellow. Extreme pos-
terior margin of T,, T;-, tawny-haired, only in
very few specimens the pile is predominantly
whitish with dark base. Venter predominantly
greyish-white or brownish. Posterior fringes of
hind tibia usually tawny or yellowish-white
tipped. Otherwise coat black. A few individuals
with completely black posterior edge on T, and/or
with variable admixture of black hairs on Tj--,
in particular on T, were examined.

The tawny colouring of hindmost tergites
differs from that of the male B. lucorum which is
clear whitish. Otherwise the variations above are
all within the wide range of the colouring of
B. lucorum males, yet not including the pattern at
either end of this range. Thus specimens display-
ing the extreme ‘dark’ and the extreme ‘blond’
form in B. lucorum were not traced in this colony
of B. magnus.

Distribution (Fig. 55)

Norway. Information so far indicates an oc-
currence along the coast north to almost 70° N.

A total of 195 specimens, i.e. 12599, 7092 and
additionally inhabitants from a colony were exa-
mined.

List of localities. Ostfold: Onséy: Ramseklo. Akers-
hus: Oslo: V Aker ZMO. Vestfold: Notterdy: Teie.
Aust-Agder (AAy): Tvedestrand: Hanto, Lyngor
ZMO; Fjzre: Temsevann; Grimstad; Landvik: For-
soksgirden. Vest-Agder (VAy): Lyngdal TRM;
Sogne: Langeneset, Aros; Lindesnes: Spangereid;
Farsund: Hanangervann, Lodshavn. Rogaland (Ry):
Klepp: Borsheim, Vik; Sandnes: Helgeland; Sola:
Gimre; Stavanger: Hinnaskogen, Linddy, Stavanger
TRM ZMB. Ri: Forsand: Meling, Songedalen. Hor-
daland ( HOy) : Bomlo: Follestyhavn, Gertrudsviken,
Godds, Rolfsnes, Royksund, Sorstokka, Vika; Olen:
Dommersnes; Stord: Storsdy; Fitjar: Agdy, Brenndy,
Koldy, Risdy, Rubbestadnesset, Slitter0y; Tysnes:
Anuglo; Austevoll: Hekjingen; Os: Lysekloster,
Haugland, Nordstréno, Ulven; Fana: Biol. st., Dolvik
VCA, Eggholmen, Fantoft, Hatlestad, Korsnes, Krok-
eide, Milde, Nordevoll, Rédalen, Saganes, Skipanes, -
Skjold, Stend, Steinsvik, Titlestad; Sund: Lerdy,
Telavég, Steinsland; Fjell: Bjordya, Kolafjell; Lakse-
vig: Storingaviken; Bergen: VCA ZMB; Askéy:
Davanger, Herdla, Jacobsdy; Asane: Golfbanen,
Haukedal; Osterdy: Kleppe, Njastad, Skolmen; Vaks-
dal: Eidslandet; Raddy: Rosnesset; Lindés: Fyllings-
nes, Vollom. HOi: Kvinnherad: Lio, Ljosmyr, Skeie,
Skénevik, Varaldsdy; Ullensvang: Hardanger VCA,
Skutenes; Voss: Bomoen; Kvam: Vikdy. Sogn og
Fjordane (SFy): Askvoll: Raudoy; Eid: Nordfjord-
eid; Vagsoy: Totland; Selje: Ervik. SFi: Leikanger:
Hermansverk. Mére og Romsdal (MRy): Ulstein:
Ulsteinvik; Herdy: Stoksund kirke; Molde. Sdr-
Trondelag (STy): Froya: Froan TRM; Hitra: Hamn.
Nord-Trondelag (NTy) : Namsos TRM. NTi: Leksvik:
Storvann; Hoylandet: Skilleberget. Nordland (Nsy):
Somna: Sandvig TRM; Bronndy: Flatmo TRM;
Herdy: Syd-Herdy TRM; Gildeskal: Finnes, Skavoll.
Nné: Hamardy: NE Fjerdevann, Oppeid. Nnv: Vest-
vigdy: Eggum, Haukland, Skulbru; Véigan: Store
Molla, Orsval; Anddy: Dverberg, Saura. Troms
(TRy): Kvefjord: Borkenes; Tromsé: TRM.

Sweden. Dispersely distributed throughout the
lowlands from Skane north to about 60° N in
Virmland. Single records in Dalarne, Angerman-
land and Lapland may indicate a wider, more
northern distribution, also inland, than known
so far.

A total of 47 specimens, viz. 3293 and 15 €2,
was examined.
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Fig. 55. B. magnus Vogt. Legends as in Figs. 50, 54.

List of localities. Skdne: Ljunghusen, Nosaby.
Halland: Halmstad, Hasslov. Smdland: Jarstorp NRS,
Jonkoping NRS, Kalmar NRS, Gasslanda, Markaryd,
Ryssby ZMU, Virnamo NRS. Ostergotland: Krokek
NRS, Kvarsebo NRS, Norrképing ZMA., Viistergot-
land: Mosseberg in Falkoping NRS. Dalsland: Bengt-
fors NRS, Kopmannebro, Steneby NRS, Tingvalla
NRS. Sodzrmanland: Ut NRS, Viksberg NRS, Alta
NRS. Uppland: MNoc. NRS. Vistmanland: Guld-
smedshyttan. Virmland: Arvika NRS, Gylleby NRS,
Lesjofors. Dalarne: Transtrand § 10 Sept.. 1955
(Lundblad) NRS. Angermanland: Hirnésand @ 9 Aug.

1931 (Fredlin), Sibnd @ 9 Sept. 1932 (Burrau). Lap-
land (Ly. Lpm.): Tdrna ¥ 22—30 Sept. 1931 (?).

Correction. Records from Lapland (Kriiger '
1954, pp. 266, 271) refer to two specimens (Kola
pen.: Umptek Mountains VCA) one of which is
revised to B. sporadicus (Kruseman in litt.) and
the other to B. lucorum by me.

Finland. According to Kriiger (1958, p. 322)
the species occurs in the southern part of the
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country, whereas Elfving (1960) does not recog-
nize the taxon. A few females kept at ZMH,
revised by me, agree with the statement of Kriiger.

World distribution. Europe (Northern Scotland;
Orkney Islands; The Pyrenees; France; The
Netherlands; Belgium; Germany; Switzerland;
Poland; The Baltic; Fennoscandia) — Caucasus —
Iran — Turkestan — Boro Horé Uula — Northern
Mongolia — Manchuria (Ussuri) — China (Kansu)
(Kriiger 1954, 1958; Kruseman 1969).

Biology

Nest. Pollen-storer. Nest in the ground. A
single colony revised from B. lucorum (Loken
1961a) is so far recorded in Scandinavia.

Flight season. From beginning of May to the
end of September. Queen: 1 May—28 Sept.;
worker: 23 June—28 Sept.; male: ?. Even though
a single female, Hordaland (HOy): Fana: Skjold
Q@ 18 March 1960 (Kryvi), appeared in the early
spring, a great number of newly emerged queens
observed in Hordaland during May and first half
of June nevertheless favours the statement of
Kriiger (1954, p. 465) that B. magnus appears
later in the season than B. lucorum.

BOMBUS (s.s.) SPORADICUS NYLANDER

Bombus sporadicus Nylander, 1848, p. 233 No. 15,
lectotype ¢ ZMH! designated by Tkalcu (1967),
type loc. Finland: OM: Gamlakarleby.

(Bombus sporadicus Nylander; Wahlberg, 1852,
1854; Brinck & Wingstrand 1949; Laken 1949,
1960; Brinck 1951; Kriiger 1956; Kruseman
1959; Elfving 1960, 1968; Ander 1965. Bombus
terrestris var. sporadicus Nylander; Aurivillius
1903; Sparre Schneider 1909; Lundblad 1924.
Bombus terrestris var. d Thomson 1872; Strand
1898a. Bombus lucorum var. sporadicus Nylander;
Bengtsson 1931.)

First Scandinavian records

Norway. Records from Aust-Agder (AAy):
Tvedestrand: Skipvik (Strand 1898a), published
as B. terrestris var. d Thomson, were revised to

B. lucorum. Two males from Troms (Tri): Mal-
selv (Sparre Schneider 1909) were not traced.
They have obviously been revised to B. lucorum
as the description agrees with the light-coloured
form of this species. First reliable record: Opp-
land (Os): Oyer (Loken 1949).

Sweden. Varmland: Rammen and Lesjofors
(Wahlberg 1852). A worker labelled Vrml Wahl-
berg legit was examined.

Taxonomical remarks

The Scandinavian population belongs to the
nominate subspecies which according to Tkalcu
(1967) is confined to Europe. Owing to the meagre
taxonomical information about the Russian and
the Asiatic populations (Kriiger 1956; Tkalcu
1967), a subspecific splitting of this species is
avoided in the present study.

Queen, worker

Morphological characters. Malar space hardly
shorter than distal width. Ocellar-orbital field as
in Fig. 11. Distance from lateral ocellus to pre-
occipital ridge (d) not markedly longer than dis-
tance from ocellus to eye (¢), mean d:e = 1.10;
distance between ocelli varying but usually about
%, the diameter of median ocellus (longer in
workers). A; just shorter than 1% times the distal
width of the segment, hardly longer than A;. At
least median posterior part of disc of T, with
smooth, rather sparsely punctured microsculp-
ture. Dorsum of thorax with rather long, uneven
coat. Body rather robust. Wings elongated,
strongly infuscate.

Queen measurements: N := 15; Southern Nor-
way; malar space: 0.71 mm (-4-0.03 0.01) range:
0.65—0.75 mm; ‘radial length’: 5.30 mm (40.11
+0.03) range: 5.10-5.50 mm; interalar width:
5.92 mm (4-0.14 +0.04) range: 5.70—-6.13 mm.
Body of large size.

The workers are markedly more slender than
in the remaining species of this subgenus.

Colour pattern. The shade in the yellow bands
is lighter than in B. terrestris and often close to
that of faded B. lucorum.



Queen: Pile of face black, usually with admix-
ture of brownish in the short matted hairs. Yellow
collar just reaching margin of episternum, scutel-
lum posteriorly with slight admixture of yellow
hairs. T, centrally with a variable amount of
yellow hairs; visible hairs of T, yellow, i.e. black
hairs on the extreme posterior margin usually
concealed by yellow hairs. Posterior half of T,,
entire T;, often lateral fringes of T, and at least
lateral fringes of St,-; whitish. Otherwise coat
black. Worker: Crescent-shaped posterior part of
scutullum and T, yellow-haired; interalar band.
Otherwise colouring as in the female.

Variation. In the queens the amount of yellow
hairs on scutellum and T, ranges from covering
the crescent-shaped posterior part of scutellum,
and entire Ty, to only single hairs in the centre of
T,. Otherwise colour-stable. Thus only a few of
the examined queens display the prevailing pat-
tern in workers characterized by interalar band.

Male

Morphological characters. Area between eye
and preoccipital ridge, outside genal furrow, with
distinct fine puncturing admixed with some coarse
ones. Ocelli dorsally just transected by supra-
orbital line. A; just longer than A, and just
shorter than A, (Fig. 28A). T, impressed in front
of distal margin. St, and genitalia (Figs. 28B-C);
gonocoxite not grooved inside but regularly con-
verging towards apex; gonostylus wider than in
B. terrestris and B. lucorum; apex of volsella
usually as in Fig. 28D. Coat shaggy. Wings elon-
gated, strongly infuscate. Body of large size.

Colour pattern. As in the workers.

Variation. Pile of face, pile of vertex with slight
admixture of yellow hairs. Fringes of hind tibia
may be whitish-tipped. The colouring is in gen-
eral distinct, only very few specimens with slightly
diffuse colour pattern were examined.

Distribution (Fig. 56)

Norway. Occurring from inner district of Aust-
Agder approximately 58°30° N north to about
66° N. A single queen from Troms, cf. the list

Studies on Scandinavian Bumble Bees 51

below, is so far the only reliable record north of
the Polar Circle. Another queen recorded in Hor-
daland, is the only observation outside the en-
demic spruce forest zone. In Southern Norway
recorded to 1120 m s.m.

Biotopes: Pastures, roadsides and meadows.

A total of about 355 specimens was examined.

List of localities. Ostfold: Eidsberg: Hole. Akershus:
Bzrum: Braten; Oslo: TRM; Aurskog-Héland: Sot-
sjpjen TRM; Fet: Bjorkflaten. Hedmark (HEs):
Hamar: ZMO. HEn: Trysil: Dammen, Enga, Sj6-
enden, Vestby; Amot: Glesubekken, Rena; Rendal:
Solbakken SE Asheim; Tynset: Tynset; Engerdal:
Bjorkaihl, Risbakken gard 750 m, Torhus. Oppland
(Os): Jevnaker: Randsfjord USU ZMB; Gran: Eina-
voll, Lander; Ostre Toten: Stubdalen; Séndre Land:
Fluberg; Nordre Land: Dokka USU; Lillehammer:
Jorstadmoen; Sor-Aurdal: Ellingseter 820 m, Skard
700 m; Oyer: Aksjd 1000 m, Skai, Oyer, Astdalen
900 m. On: Vang: Oye USU; Sel: Leirflata; Lom:
Galdesand. Buskerud { BJ): Lier: Lokke gard; Krods-
herad: Noresund; Kongsberg: Skollenborg. By: Sig-
dal: Kopseng, Nedre Eggedal; Nore og Uvdal: Gav-
lenseter 1120 m, Rédberg, Uvdal, Uvdal stavkirke;
Gol: Gol; Al: ?loc. ZMO. Telemark (TEy): Drange-
dal: Grova, Naksj6, Omnes, Tomyra. TEi: Notodden:
Gransherad, Tinnoset; Seljord: Svartdal; Kvitseid:
Vrédal; Nissedal: Lauvviki, Treungen ZMO; Fyres-
dal: Hegglandsgrend, Moland; Tokke: Holtet bro;
Vinje: Krossen, Szrengrend. Amot; Tinn: Tinn,
Austbygda. Aust-Agder (AAi): Evje og Hornes: Lau-
land; Bygland: Londal; Valle: Kvestad, Valle TRM
ZMB, Rygnestad. Hordaland (HOi): Kvinnherad:
Skeie 2 22 July 1943 (Hans Tambs-Lyche). Mére og
Romsdal (MRy) : Vestnes: Gjermundnes. Sor-Trinde-
lag (STy): Rissa: Gafsetdsen. STi: Roros: Myrmoen;
Trondheim. Nord-Trondelag (NTy): Nzrdy: Brei-
viken. NTi: Meraker: Tovmodal, Vardetun; Leks-
vik: Storvann; Verdal: Sandvika, Stiklestad; Inderdy:
Kirkenesvag; Overhalla: Gryten; Sndsa: Bronstad,
Telnes; Lierne: Kvelia, Seterhaug, Smétjern; Hoy-
landet: Hoylandet; Namskogan: Brekkvasselv KMT,
Finnvollan, Namskogan. Nordland (Nsi): Grane:
Majavatn; Vefsn: Luktvann. Troms (TRi): Malselv:
Olsborg 2 10 July 1955 (La).

Corrections. Records from Aust-Agder (AAy):
Tvedestrand: Skipvik (Strand 1898a), published
as B. terrestris var. d, were revised to B. lucorum.

Sweden. Wide, yet local distribution from
Viarmland, approximately 59° N, and northwards
throughout the country. Three scattered records
in Sédermanland and Uppsala indicate the ex-
treme south-eastern border area of the species.

A total of about 550 specimens was examined.
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Fig. 56. B. sporadicus Nylander. Legends as in Figs. 50, 54.

List of localities: Sddermanland: Valla § July 1950
(Langlet) NRS. Uppland: Hammarby & 11 July 1948
(Kruseman) ZMA, Stockholm ¥ July 1936 (Klaue)
ZMA. Vistmanland: Guldsmedshyttan, Hillefors
NRS. Vérmland: ? loc. (Wahlberg) NRS, Arvika,
Gylleby NRS. Dalarne: Avesta ZMB, Bingsj6 NRS
ZML, Brunnsvik NRS, Floda NRS Tje, Fulufjill
NRS, Leksand NRS, Lima NRS, Ludvika, Mora
NRS, Rittvik NRS, Sandsjd, Sjurberg, Smedjebacken,
Sdlen ZMA, Sangtorpet Tje, Toxen Tje, Tofsing-
dalens Nationalpark NRS, Vikarbyn NRS. Hilsing-
land: Bergvik, Bollndis NRS, Delsbo NRS ZML,

Fredriksfors NRS, Kilafors, Ljusdal. Medelpad: Koll-
silire NRS, Ljustorp, Matfors, Paljacka, Overturinge
NRS, Ange. Hirjedalen: Oxsjovalen NRS, Skorvdals-
fjall, Sanfjdll NRS. Jimtland: Bricke, Duved ZMA,
Gédddede NRS, Hallen, Mattmar, Morsil ZMA, Ovi-
ken, Ragunda, Storlien, Strémsund NRS, Svenstavik,
Undersiker NRS ZML, Are ZMA ZML. Angerman-
land: Bondsjo, Bangnids ZMB, Hoting NRS, Hirns-
sand, Ramsele GNM, Sibra. Visterbotten: Bergsbyn
NRS, Botsmark NRS, Degerfors NRS, Gubbole
NRS, Siked ZMB, 50 km SE Skellefted ZMB, Umed
ZMB ZML., Norrbotten: Anttis, Boden NRS, Edefors,



Erkheikki NRS, Haparanda ZMA ZML, Hirvijirvi
NRS, Kalix, Karungi NRS ZML, Kukkola NRS,
Luled NRS ZML, Lingtrisk, Mjolkudden NRS, Ny-
bygget NRS, Pajala NRS ZML, Perijivaara, Pited,
Pite havsbad ZMB, Sédra Sunderbyn, Overkalix NRS,
Overtorned, Ovre Svartld NRS. Lapland (As. Lpm.):
Béngnis, Dorotea NRS, Risbick NRS, Vilhelmina
NRS, Asele NRS ZCL. Ly. Lpm.: Ammarnis, Lyck-
sele NRS, Mald ZMU, Sickselberg NRS, Sorsele
ZMU, Stensele, Tjultrdsk BML ZML. Lu. Lpm.:
Aktse, Kvikkjokk, Malmberget, Njunjes, Sarek
National Park, Staloluokta, Ostansjd. T. Lpm.: Abisko
NRS, Bjorkliden NRS ZML.

Unrevised records: Vdrmland: Rammen, Lesjofors
(Wahlberg 1852) and Sidffle ZML (Ander in litt.).

Correction. Records from Lapland (T. Lpm.):
Abisko (Bengtsson 1931) were revised to B. luco-
rum (Linnaeus).

Finland. Widespread throughout the country
except for Aland Isles and the extreme western
part of the country (Elfving 1968).

World distribution. Europe (Fennoscandia;
Northern European USSR south to districts of
Leningrad, Kalinin, Ivanovo, Gorki, Kirov) —
Siberia — Kamchatka — Sakhalin — Turkestan
(Alma Ata) — Altai — Baykal — Northern Mon-
golia — Northern Manchuria — China (Koko Nor)
(Panfilov 1957; Tkalcu 1967).

Biology

Flight season. From the beginning of May to
last half of September. Quecen: ?7-25 Aug.;
worker: 8 June—20 Sept.: male: 24 July—20 Sept.

BOMBUS (s.s.) TERRESTRIS (LINNAEUS)

Apis terrestris Linnaeus, 1758, p. 578 No. 30, type
area Sweden: Uppland. A queen LSL! disagrees
with the usual interpretation of the taxon cf.
below.

(Bombus terrestris (Linnaeus); Dahlbom 1832,
p. 34 (partim), 1837 (partim); Wahlberg 1854,
1855 (partim); Thomson 1870 (partim), 1872
(partim); Aurivillius 1903 (partim); Wahlgren
1915 (partim); Ringdahl 1921 (partim); Jansson
1922 (partim); Kriiger 1956, 1958; Kruseman
1959; Elfving 1960, 1968; Fridén, Eskilsson &
Bingefors 1962; Hasselrot 1962; Ander 1963,
1965; Fridén 1967. Apis virginalis Geoffroy in
Fourcroy, 1785, p. 450).
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Nomenclatural remarks

A female in the collection of the Linnaean
Society of London, labelled rerrestris, has been
revised to B. lucorum and the two subsequent
specimens in the same row, both of which are
queens with no labels, were revised to B. lucorum
and B. terrestris respectively. In referring to the
documentary value of the Linnaean collection
p. 10, and to secure stability in nomenclature,
B. terrestris, in sensu passed and present authors
(Sladen 1912; Schmiedeknecht 1930; Pittioni
1939a; Kriiger 1950, 1954, 1956, 1958; Yarrow
1959; etc.), is kept. The species is not rare in
Uppland county, the home area of Linnaeus
which also is the type area.

First Scandinavian records

Norway. Hereby published for the first time.
Sweden. Uppland (Linnaeus 1758).

Taxonomical remarks

Norwegian records hitherto published as B. ter-
restris apply to B. lucorum (Loken 1960), cf. ref-
erences to the synonymy of this taxon. According
to present revision, they may also include B. mag-
nus. The mention of B. terrestris in Sweden
concerns B. terrestris, B. lucorum, possibly also
B. magnus when referring to Southern Sweden,

cf. authors (partim) in references to the synonymy

above, but only B. lucorum, possibly B. magnus,
when referring to Northern Sweden, cf. references
to the synonymy of B. lucorum. Swedish B. terre-
stris and B. lucorum were quite recently distin-
guished, cf. references above.

Queen, worker \

Morphological characters. Malar space mar-
kedly shorter than distal width. Labrum (Fig.
12A). Ocellar-orbital field (Fig. 12B). Distance
from lateral ocellus to preoccipital ridge (d)
about 5/4 longer than distance from ocellus to
eye (e), mean d:f =1.25 ; distance between ocelli
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varies but is usually about %% the diameter of
median ocellus (lor\lger in workers). A; hardly
exceeding 1% times the distal width, about 3/ the
length of A, ;. Mid- and hind basitarsus Figs.
12C-D. At least median posterior part of disc of
T, smooth with rather fine, sparse puncturing.
Inner sting sheet broad (Fig. 12E). Dorsum of
thorax with rather short, even coat. Body robust,
wings rather infuscate.

Queen measurements: N = 20; Sverige: Oster-
gotland — Uppland; malar space: 0.65 mm
(£0.04 +0.01) range: 0.55-0.70 mm; °‘radial
length’: 4.86 mm (+0.16 4-0.04) range: 4.40—5.10
mm; interalar width: 5.71 mm (40.23 Z-0.05)
range: 5.40—6.05 mm. Body of large size.

Colour pattern. Collar just reaching adjacent
margin of episternum, T, except posterior margin
with deep sulphurous yellow hairs. Usually at
least distal half of T,, T, anterior part of T and
at least lateral fringes of St,-; with whitish hairs.
Otherwise coat black.

Variation. Yellow collar varies in width, a
strongly reduced band is not rare and occasion-
ally coat of thorax is entirely black. Corbicular
fringes may be more or less faded, nearly whitish
or tipped so. The yellow bands are in general less
fading than in the remaining species of the sub-
genus, except in some workers which are difficult
to identify.

On the whole the characters are more variable
and diffuse in the worker caste. A number of

specimens display, however, the typical accumula-

tion of very fine punctures inside the punctured
band in supra-orbital field (Fig. 12B). Moreover
the short even coat is often well-defined. Faded
individuals with also these characters being in-
distinct are difficult to distinguish from B. luco-
rum and B. magnus.

Male

Morphological characters. Area between eye
and preoccipital ridge outside genal furrow with
rather indistinct uneven puncturing. Ocelli dor-
sally touching supra-orbital line or just transect-
ing it. A; markedly longer than A,, equal in
length to A, or just longer (Fig. 29A). T, more
or less impressed in front of distal margin. Stg

and genitalia as in Figs. 29B—C. Inner margin of
gonocoxite grooved; apex of volsella usually
hooked as in Fig. 29D. Dorsum of thorax with
rather even coat, markedly shorter than in the
remaining species of the subgenus.

Colour pattern. Distinct. Hairs of T, usually
entirely yellow. Pile on T, whitish. At least distal
part of fringes of hind tibia more or less whitish-
tipped. Otherwise colouring as in the female.

Variation. The variability in the structural char-
acters may overlap that of corresponding features
in B. lucorum and B. magnus. Additionally, vel-
Iow collar varies in width and occasionally ex-
extends partly down episternum. Extreme pos-
terior edge of T, may have variable admixture of
black hairs. Fore-leg, occasionally also mid-leg,
with hairs on tibia and femur more or less whitish-
tipped. Fringes of sternites sometimes mainly
whitish. The colour variations are not much pro-
nounced.

The sex is usually separated from B. lucorum
s.1. by the deep yellow shade in the colour pattern
and the rather short hair length.

Distribution (Fig. 57)

Norway. So far only sporadically observed at
the southeastern coast. The list below shows re-
cent finds only. It might be asked whether this is
due to insufficient investigations or a recent
invasion of Norway by this continental species.

Biotope. Apparently rather arid areas.

A total of 14 specimens was examined.

List of localities. * Ost fold: Onsdy: Lervik ¥ 18 July
1958 (L@). Akershus: As: Vollebekk ¥ 7 Sept. 1968
(Raffensperger) CIN; Oslo: ¥ 26 July 1951, 3 26 Aug.
1957 (Ostvold). Vestfold: Tjéme: Kjere @ 30 June
1968, 222 16 June 1969 (Fjellberg), Mo ¢ 23 May 1965
(Fjeliberg), Mostranda @ 3 July 1969 (Fjeliberg),
Tjome @ 27 June 1968 and Sanddé % 29 June 1968
(Fjellberg); Sandar: Austerdy ¥ 28 July 1961 (Lg);
Brunlanes: Dolven § 29 July 1961 (I. Meidell). Aust-
Agder (AAy): Moland: Holmsund ¢ 20 May 1964
(Lg).

Correction. A total of 7299 from Hedmark
(HEs): Hamar (Kriiger 1956) refers to the col-
* Recent records (Hedmark (HE): Vang: Tomter

8 km NE Hamar 299 23 and 24 May 1972 (A. Mjelde))
are the first reliable observations north of Oslo.
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Fig. 57. B. terrestris (Linnaeus). Legends as in Figs. 50, 54.

lection of Hafsahl cf. p. 7, i.e. the labelling is
not reliable.

Sweden. Widespread, local occurrence from the
extreme southernmost coast northeast to about
60°30” in Géstrikland. It is uncertain whether the
absence inland in Southern Sweden, i.e. in Sma-
land and in southern part of Vistergotland, is due
to insufficient investigations or indicates that B.

terrestris is confined to the lowlands, areas below
200 m s.m.

Only recent finds in the northern border areas
perhaps indicate a further moving of the northern
limit of the species.

A total of about 850 specimens was examined.

List of localities. Skdne: Alnarp, Arlov ZMA, Bok-

skogen ZMB, Bonderup ZMB, Bromglla ZMA,
Brunnby, Bokeberg ZMB, Enslov ZMB, Falsterbro
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ZMB, Gislov ZMB, Hovshallar NRS, Hyby ZMB
ZML, Hilsingborg NRS VCA, Hissleholm NRS,
Hogands NRS, Hastad ZMB, Ivé NRS, Kristianstad
NRS, Kiévlinge, Landskrona ZMB ZML, Lund GNM
NRS ZMA ZMB ZML, Léderup NRS ZML, Malmo
NRS ZMB ZML, Maglarp ZMB, Marsvinsholm NRS,
Milarhusen NRS, Nobbelov ZMB, Revinge ZMB,
Réddinge NRS, Ré4, Sandhammar NRS, Sankt Olof
NRS, Saxtorp NRS, Simrishamn NRS, Sjébo GNM
NRS, Svalév IVU, Sodra Sandby ZMB, Torekov
NRS, Trelleborg GNM NRS ZMB ZML, Tvedéra
GNM, Veberdd, Vitemslla NRS, Ystad NRS, Angel-
holm NRS, Ortofta, Oved NRS, Ahus NRS. Blekinge:
Karlshamn, Kristianopel NRS, Ronneby NRS, Sjo-
arp NRS, Solvesborg NRS, Torhamn NRS. Halland:
Frosakull NRS, Getinge NRS, Halmstad NRS ZML,
Haverdal NRS, Kungsbacka GNM, Steninge NRS
ZML, Varberg. Smdland: Bergkvara NRS, Branstorp
NRS, Paryd. Oland: Algutsrum ZMB, Borgholm
NRS, Bjarby GNM, Ekerum ZMB, Firjestaden NRS,
Gardby NRS ZMB, Hornsjo ZMB, Kalkstad ZMB,
Killa ZMB, Méoérbylanga NRS, N Resmo ZMB,
Segerstad NRS, Torslunda ZMB, Ventlinge 1VU,
Vickleby NRS ZMB. Gotland: Faro, Kyllej NRS, Lau
NRS, Visby IVU ZML. Ostergotiand: Hallestad NRS,
Linképing ZMB, Stjairnorp ZMB. Viistergitiand:
Falképing NRS, Goteborg NRS, Stenum NRS,
Osterplana NRS. Bohuslin: Bovalistrand NRS, Hun-
nebostrand NRS, Kootn NRS, Lysekil NRS, Syd-
Koster NRS. Ndirke: Stora Mellssa ZMB, Orebro
NRS ZMB ZML. Sédermaniand: Enhorna NRS, Ny-
koéping NRS, Oxelosund NRS, Sjoa ZMB, Stringnis
ZMB. Uppland: Djuré NRS, Ekeré NRS, Elmsta
ZMB, Funbo IVU, Hammarby NRS, Knutby ZMB,
Liaby NRS, Norrtilje NRS, Sigtuna NRS, Skokloster
ZMB, Tensta ZMB, Uppsala IVU NRS ZMB ZMU,
Visterhaninge ZMB, Yxlan ZMB. Vistmanland: Ar-
boga ZMB ZML, Kirrbo ZMB, Skultuna ZMB.
?Dalarne: Sjurberg in Rittvik § 14 July 1964 (Erl)
NRS. (Most probably the examined worker belongs
to this species.) Géstrikland: Hille-Forsby 1952 5 ¢¢
(Fahlander).

Unrevised records are not included here except for
the following (K. Ander in litt.): Smdland: W Jon-
k6ping, Lammhult, Visingd. Ostergitland: Gryt, Ko-
nungsund, Kéllstad, Normldsa, Omberg, Vary, Vistra
Ny. Vistergotland: Tived. Dalsland: Braland. Ndrke:
Hammar, Asbro. Sédermanland: Jirna. Uppland:
Dalard, Ostervila.

Finland. Not observed.

Correction. Three males from the southern
coast (Elfving 1960, 1968) were revised to B. lu-
corum s.1. by me.

World distribution. Europe (British Isles; from
Portugal, Spain, Mediterranean islands, Greece
throughout the continent north up to Denmark,

Southern Scandinavia, Poland; in European
USSR north to districts of Minsk, Bryansk, Mos-
cow, Penzensk, Kuibyshev) — Canary Islands —
Algeria — Tunisia — Turkey — Caucasus — Trans-
caucasus — Southern Ural — Northern and East-
ern Kazakhstan — Turkestan (Dylewska 1957;
Panfilov 1957; Kriiger 1958; Yarrow in litt.).
Introduced to New Zealand (Gurr 1964).

Biology

Nest. Pollen-storer. Producing large colonies
established in the ground (Hasselrot 1960, 1962).
Flight season. Beginning of May to the end of
September. Queen: 5 May—24 Sept.; worker:
5 June—?; male: 2 Aug.—30 Sept.

SUBGENUS CULLUMANOBOMBUS VOGT

Cullumanobombus Vogt, 1911, p. 57, type-species
Bremus cullumanus (Kirby) = Bombus cullu-
manus (Kirby) by designation of Frison (1927).

BOMBUS (CULLUMANUBOMBUS) CULLU-
MANUS (KIRBY)

Apis cullumana Kirby, 1802, p. 359 No. 102,
holotype & BML! labelled by Yarrow (1968),
type locality England: E. Suffolk: Witnesham.

(Bombus cullumanus (Kirby); Thomson 1872;
Aurivillius 1903; Kruseman 1959; Ander 1965.
Bombus burrellanus Thomson, 1870 nec Kirby,
1802. Bombus serrisquama Morawitz, 1888, p. 224,
type 3 type area Kazakhstan: Semipalatinsk.
Bombus  silantjewi Morawitz, 1892, p. 132,
type area Russia: Saratov. Bombus apollineus
Skorikov, 1910, p. 412, type area Caucasus. B.
cullumanus serrisquama Morawitz; Kruseman
1959, Tkalcu 1968.)

First Scandinavian record
Sweden: Skane (Thomson 1870).



Taxonomical remarks

The complex cullumanus — serrisquama —
apollineus individually designated as species, has
recently been considered conspecific (Kruseman
1959; Tkalcu 1968; Yarrow in litt. 1971). The
three taxa, having an allopatric distribution, are
so far distinguished by the colour pattern only
and the close relationship is emphasized by
treating them as subspecies.

The Scandinavian population belongs to the
nominate subspecies.

Distribution

Scandinavia. Cf. the subspecies.

World distribution. Europe (Southeastern Eng-
land; Northern Spain; France; coast of the
Netherlands, Germany; Denmark (Als ZMA,
Bornholm VCA, ZMC); Southern Sweden;
Poland; Hungary; in European USSR north to
districts of Vitebsk, Moscow, Ivanovsk, Molo-
tovsk and south to the northern limit of the arid
stepped areas) — Northern Caucasus — Central
and Southern Ural — Northern and Eastern
Kasakhstan — southern part of Western Siberia
— Turkestan (the mountains) — Afghanistan
(Yarrow 1954; Panfilov 1957; Tkalcu 1968).

BOMBUS CULLUMANUS CULLUMANUS
(KIRBY)

Queen, worker

Morphological characters. Head slightly longer
than wide. Malar space about 3, the distal width,
as long as A; or barely longer. Clypeus just
transverse, rather convex; disc of clypeus sparsely
punctured in the centre, otherwise densely punc-
tured except for the impunctate anterior area
between well-defined coarsely punctured lateral
impressions. Labrum coarsely punctured; labral
furrow moderately defined, shallow, and in
width about 74 the labral width; labral tubercles
rather small, anteriorly flattened; labral lamella
slightly to markedly wider than the furrow, the
margin moderately curved. Mandible without ba-
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sal keel, with distinct sulcus obliquus, moderate
incisura lateralis, and with the basal area strongly
alutaceous and dispersely punctured. Eyes direc-
ted in front of posterior mandibular condyle.
Ocellar-orbital field with a broad band of coarse
and fine punctures. Ocelli in front of supra-
orbital line. A, nearly twice as long as distal
width, markedly shorter than Ay ;. A, about as
long as distal width, hardly shorter than A,.
Mid-basitarsus with posterior distal angle roun-
ded oblique, outside without tuft of long hairs
near the base. Hind tibia with outer surface
inconspicuously alutaceous and with dorsal inner
distal angle distinct. Hind basitarsus with outer
surface smooth, sparsely covered with short
brownish pubescence, the posterior margin rather
curved. Surface of T,-; smooth with rather
dense puncturing. T, granulate with a more or
less pronounced median longitudinal furrow
continuing backwards in a keel, often being
concealed by hairs; the distal edge thickened.
Keel of St, rather feeble. Wings hyaline except
the infuscate distal ribbonless part. Coat rather
even, short.

Queen measurements: N=6; Sweden: Skane;
malar space: 0.59 mm (--0.03+£0.01) range:
0.55—0.63 mm; ‘radial length’: 4.18 mm (-4-0.16
4-0.07) range: 3.95-4.40 mm; interalar width:
5.04 mm (+0.16--0.07) range: 4.78—5.28 mm.
Body of medium to large size.

Colour pattern. Fringe of labrum and mandible
brownish. T, St;-¢ with reddish to bright
ferruginous hairs, those of the sternites usually
of paler shade. Otherwise coat black.

Variation. Extremely colour-stable. A single
worker with predominantly ferruginous corbicu-
lar fringes was examined.

Male

Morphological characters. Head about as long
as wide. Malar space about 4/5 shorter than
distal width and about as long as A;. Mandible
bifid with a broad ventral and a small dorsal
tooth. Eyes directed in front of posterior mandi-
bular condyle. Antennae rather long Fig. 30A;
A, about 4/5 shorter than A;; A, equal in length
to the distal width and about 3/5 as long as A,.
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A;s-1s  individually almost parallel-sided and
about twice the distal width of the segment.
Hind tibia with outer surface rather flattened,
slightly alutaceous, almost bare and with longest
hairs in posterior fringe shorter than twice the
greatest width of the segment. Hind basitarsus
narrowing towards the base (Fig. 30B), longest
hairs in posterior fringe about as long as greatest
width of the segment. St, and genitalia as in Figs.
30C-D; inner margin of gonostylus with pro-
truding processes varying in shape; volsella long,
distally not emarginated but obliquely truncate;
hooks of penis valve turned inwards, almost
sickle-shaped though a little pointed at the tip.

Colour pattern. Beard yellow. Pile of face below
antennal sockets, pile of vertex and ventral part
of head predominantly yellow; hairs of head
otherwise black. Interalar band posteriorly curved
including black hairs of scutellum. Lateral pile
of propodeumn, pile on T, black. Fore- and middle
legs and all femora with a variable admixture
of black hairs. T,-, with reddish to bright fer-
ruginous hairs. Otherwise coat yellow.

Variation. Hairs of venter of head predomi-
nantly black, interalar band more or less indi-
stinct owing to variable admixture of yellow
hairs in front and behind.

Distribution (Fig. 58)

Scandinavia. Restricted to southernmost Sweden.
Rare.

Biotope: Apparently arid fields.

A total of 37 specimens was examined.

List of localities. Skdne: ?loc. & DCL & TCL,
Halsingborg 633 (Muchardt) VCA, Kivlinge & TCL
and ? 27 Aug. 1839 (Dahlbom) TCL, Lund %3 TCL
and § 1029 July 1957 (Kruseman) ZMA, Réiby in
Lund @ TCL, Vomb & 14 July 1930 (Kemner). Oland:
Bengtstorp 3 18 Sept. 1930 3 24 Sept. 1930 3 10 Sept.
1932 ¥3 14 Sept. 1933 (Nilsson), Kastlésa § 10 July
1930 (Nilsson), Kleveby 392 3 Aug. 1930 (Nilsson).
Morbyldnga ¥ 21 July 1930 @ 31 July 1930 2 2 48
12 Sept. 1930 @ June 1932 ¥ 16 Aug. 1932 (Nilsson),
Norra Alvaret & 1—15 Aug. 1911 (Stovner), Segerstad
2 21 July 1932 (Wieslander) NRS, Skogsbyn & 15 Aug.
1925 (Brinck), Vickleby 3 26 Aug. 1933 (Ehnbom),
Viverstad & 28 Aug. 1939 (Erl.) NRS.

Correction. There is no specimen from Norway
Buskerud (Bv): Hol (Strand 1898a) traced in
collections. The record is obviously due to mis-
identification. Occurrence in Gotland (Kruseman
1959) might moreover be due to misinterpreta-
tion of locality label. The information refers to
a specimen kept ZML (Kruseman in litt.), but
no records from Gotland were traced in the
collections.

The total distribution of the subspecies, B. c.
cullumanus (Kirby). Europe (Southeastern Eng-
land; The Netherlands; Germany; Denmark (Als,
Bornholm); Southern Sweden) (Yarrow 1954).
Everywhere rare and restricted to coastal arcas
apparently associated with chalk.

Biology

Flight season. The meagre collecting data
available indicate a flight period from the begin-
ning of June to the end of September.

SUBGENUS PYROBOMBUS DALLA TORRE

Pyrobombus Dalla Torre, 1880, p. 40. Type-
species Bombus hypnorum (Linnaeus). Monobasic.
(Pratobombus Vogt, 1911, p. 49, type-species
Bremus pratorum (Linnaeus) = Bombus pratorum
(Linnaeus) by designation of Frison (1927).)

Taxonomical remarks

The subgenus includes a large number of
palearctic, tropical, and nearctic species presen-
ting more morphological variations, for one thing
in length of malar space and structure of male
genitalia, than other subgenera of Bombus. The
description below applies to the North European
species of the subgenus. Discrepancies, variation
in features when only associated with other
species, are not included.

Queen, worker

Head about as long as broad or slightly longer.
Malar space as long as distal width or shorter.
Clypeus slightly convex, about as long as distal
width or nearly, anterior lateral impressions well-
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Fig. 58. B. cullumanus (Kirby). Legends as in Figs. 50, 54.

defined, coarsely punctured. Labral tubercles
anteriorly flattened or feebly depressed; labral
lamella semicircular, not much broader than
labral furrow. Mandible without basal keel, with
no sulcus obliquus or this being indistinct and
with moderate to well-defined incisura lateralis
(Fig. 16A). Eyes directed in front of posterior
mandibular condyle. Supra-orbital line touching
or just above lateral ocelli (often transecting
lateral ocelli in workers). A; twice the distal

width or hardly so, about 34 as long as Ays.
Distal margin of mid-basitarsus posteriorly roun-
ded. Hind tibia slightly or not alutaceous, dorsal
inner distal angle feebly or not produced (Fig.
16B); hind basitarsus with posterior margin
straight or slightly curved. Ste with short indi-
stinct keel or no keel. Wings evenly, rather
feebly infuscate.

There is a distinct difference in size between
the queen and the worker caste.
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Male

Head about as long as broad or slightly longer.
Malar space one to almost 1% times the distal
width. Clypeus about as broad as distal width
or just shorter. Mandible bidentate with a large
ventral and a small dorsal tooth. A;-;; individu-
ally almost parallel-sided and shorter than twice
the distal width of the segment (Figs. 34A, 35A).
Hind tibia flattened to moderately convex, the
outer surface sparsely to moderately covered
with hairs of various length, occasionally with
bare area in front of distal edge. St; feebly to
moderately thickened distally (distinctly thick-
ened in B. lapponicus (Fabricius)). Sts and geni-
talia as in Figs. 33A-D, 34B-D, 35B-D, 36A—C

37A—C; volsella barely reaching beyond gonosty-
lus, which is subtriangular without endite pro-
cesses.

Scandinavian species

The subgenus is represented by a total of five
Scandinavian species, viz. B. cingulatus Wahlberg,
B. hypnorum (Linnaeus), B. jonellus (Kirby), B.
lapponicus (Fabricius) and B. pratorum (Linnaeus).

The very close interspecific relationship in the
unit is illustrated by triangular graph (Fig. 59).
The fact that B. pratorum and B. jonellus display
a separate spreading of the markings confirms
their specific difference. They were for a period

. CINGULATUS

. HYPNORUM

. JONELLUS

LAPPONICUS LAPPOMNICUS

- B. LAPPONICUS SCANDINAVICUS
- 5. PRATORUM

X0e+0De
Ladiae

A

Fig. 59. Triangular graphing of malar space (A), ‘radial length’ (B) and interalar width (C) of five species of

the 'subgenus Pyrobombus Dalla Torre.



treated as being conspecific, the latter considered
as a subspecies of the former, cf. p. 69. The
rather small, well-defined area on the chart
occupied by B. cingulatus is moreover note-
worthy and emphasizes the specific position of
this taxon. B. cingulatus was, with exception of
the designator and Boheman (1857), treated as
a variety of B. hyprorum until Reinig (1936)
re-established its specific rank.

BOMBUS (PYROBOMBUS) CINGULATUS
WAHLBERG

Bombus cingulatus Wahlberg, 1854, pp. 207,
208209, lectotype @ TCL! selected by Ander
(1967). Type loc. Sweden: Norrbotten: Neder-
kalix: Yttermorajdrv.

( Bombus cingulatus Wahlberg; Wahlberg 1855;
Boheman 1857, p. 17; Reinig 1936; Kruseman
1959; Elfving 1960, 1968; Lgken 1960; Ander
1965; Bombus hyphorum var. ¢ Thomson 1872;
Strand 1898a. Bombus hypnorum var. cingulatus
Wahlberg; Friese 1902; Aurivillius 1903; Bengts-
son 1903, 1904; Sparre Schneider 1909, 1918;
Friese & Wagner 1912; Ringdahl 1915; Lund-
blad 1924; Soot-Ryen 1925; Meidell 1934a;
Leken 1949, 1950.)

First Scandinavian records

Norway. Troms (TRi):
(Sparre Schneider 1909).

Sweden. Norrbotten: Nederkalix: Yttermora-
jarv (Wahlberg 1854).

Malselv: Nordmo

Queen, worker

Morphological characters. Malar space as long
as distal width or just so, exceeding the length
of A, but shorter than A,.s. Disc of clypeus
almost impunctate centrally, otherwise with singly
coarse punctures in between some very fine ones
and with well-separated lateral impressions which
are broad and with sparse, coarse punctures.
Labral furrow moderate, varying in width but
narrower than 14 the labral width; labral tuberc-

5. Bumble Bees.
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les usually densecly punctured at the base, the
microsculpture smooth or indistinctly alutaceous.
A, just shorter than distal width or equal to it.
Longest hairs in posterior fringe of hind basi-
tarsus exceeding half the greatest width of the
segment. Surface of T,-; with more or less
alutaceous microsculpture and moderate punc-
turing. T, strongly alutaceous, dull, the punc-
turing rather dense, even, often with indication
of longitudinal median furrow and distally more
or less dimpled. Coat shaggy, less dense than in
B. hypnorum.

Queen measurements: N = 15; SE Norway;
malar space: 0.58 mm (4:0.024-0.01) range:
0.53-0.60 mm; ‘radial length’: 3.75 mm (4-0.11
+0.03) range: 3.50—3.90 mm; interalar width:
4,48 mm (4-0.14-+0.04) range: 4.18—4.65 mm.
Body of small to medium size.

The smaller specimens of the workers were
difficult to distinguish from B. hAypnorum.

Colour pattern. Pile of vertex yellowish-brown
encroached by black hairs; dorsum of thorax,
including narrow adjacent edge of episternum,
yellowish-brown except for a more or less pro-
nounced interalar band not reaching the extreme
posterior margin of mesonotum. Pile of T,,
anterior margin or anterior lunate part of T,
yellowish-brown; about distal half of T,, entire
Ts-, at least lateral part of fringes of Sty
St whitish; otherwise coat black.

Variation. Pile of vertex predominantly or en-
tirely black. Black hairs on dorsum of thorax
ranging from a few single hairs on the disc toa
well-defined interalar band. Occasionally, workers
have no black hairs on dorsum thorax, and a
well-defined interalar band is only observed in
queens. Hairs on T; more or less replaced by
black ones, preferably in lateral tufts. Occasio-
nally hairs on T;-, completely black. White hairs
on T, ranging from covering about distal half
of the tergite to a few hairs along the distal
margin.

Male

Morphological characters. Malar space about as
long as distal width and as long as A.+,;. Auten-
nae short (Fig. 35A); A; about 34 the length
of A;, equal to A, or just longer; A, as long as
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distal width or just longer. Fringes of hind tibia
not dense, longest hairs in the posterior fringe
twice the greatest width of the segment or longer.
Hind basitarus usually longer than three times
the greatest width, longest hairs in posterior
fringe distinctly exceeding this width. St (Fig.
35B); gonostylus, volsella (Fig. 35C); penis
valve (Fig. 35D). Coat shaggy, body of small
size.

Colour pattern. Beard yellowish-brown. Pile
of face at least below antennal sockets predomi-
nantly yellow; pile of vertex with variable ad-
mixture of pale yellow or pale yellowish-brown
hairs. Dorsum of thorax yellowish-brown with
variable admixture of black hairs on the disc,
sometimes forming an indication of interalar
band. Pile of T,, anterior lunate part of T,
yellowish-brown ; hairs on T;-, whitish. Genal area
and venter of head, venter of thorax, trochanters,
inner part of femora, gastral sternites with predo-
minantly pale yellow to whitish hairs. Otherwise
coat black.

Variation. A variable amount of light coloured
hairs on head, episternum, venter may be re-
placed by black ones. Fringes of hind tibia and
hind basitarsus pale yellowish-brown, whitish or
tipped so. Otherwise variations as in the females.

Distribution (Fig. 60)

Norway. In the southeastern part of the country
a widespread, local occurrence inland and further-
more dispersely distributed from the area around
Trondheimsfjorden (STi) north to about 70° N,
Only twice recorded at the western side of the
mountain-chain in Central Norway, viz. in the
inner districts of the counties Hordaland and
Sogn og Fjordane. Finds on the extreme coast,
viz. on a small island Hushattgy just north of
70° N. cf. the list below, are questionable as
they concern three tiny workers which were
difficult to distinguish from B. Ayprorum workers
collected the same day.

The species has only been sporadically ob-
served outside regio coniferina (cf. Figs. 2 and
60). In Southern Norway recorded to 1000 m.s.m.

Biotopes: Meadows, pastures.

A total of 96 specimens was examined.

List of localities. Akershus: Nes: Grinkelsrud;
Hurdal: Tomte. Hedmark (HEs): Elverum: Grunset
ZMO. Oppland (Os): Gran: Einavold; Séndre Land:
Fluberg; Nordre Land: Kinn, Amot; Sor-Aurdal:
Breidablikk, Reinli; Nord-Aurdal: Knutshaugen,
Swbudygard N Fagernes, Abjér; Oyer: Aksjé 1000 m,
Oyer kirke, Astdal 500 m; Ringebu: Ringebu. Buske-
rud (Bo): Krodsherad: Veikdker; Modum: %loc.
ZMO; Fleskerg: Hvila, Oydegarden. Bv: Sigdal: Kop-
seng; Al: ?loc. ZMO, Votnedalen. Hordaland (HOi):
Ullensvang: Fossli 750 m ¥ 29 July 1943 (Lg). Sogn
og Fjordane (SFi): Aurland: Berekvam sea level ¥
8 July 1965 (L#). Sor-Trondelag (STy): Afjord: A.
STi: Trondheim ZML. Nord-Trondelag (NTi): Leks-
vik: Storvann; Verdal: Sandvika, Sulstua; Héylandet:
Skilleberget. Nordland (Nsi): Grane: S Bafjellmo,
Majavann; Vefsn: Ravasbakken; Saltdal: Drageid,
S Lonsdal. Troms (TRy): Tromsd: Breivik SMS;
? Karlsdy: Hushattdy 3 §¥ 25 July 1935 (Soot-Ryen)
TRM. TRi: Malselv: Bjerkeng TCL, Frihetsli TRM,
Kirkesdal, Nordmo TRM ZMO, Sérli, Trosdal;
Nordreisa: Nedrefoss, Sappen. Finnmark (Fi): Alta:
Gargia. F¢: Sor-Varanger: Tangenfoss ZMO.

Unrevised record: Troms (Try): Tromsdé ¢ (Sparre
Schreider, 1918, p. 23).

Sweden. Widely distributed from Dalarne
about 60°40” N and north throughout the country.
A total of 225 specimens was examined.

List of localities. Dalarne: Bingsjd NRS ZML,
Fulufjdll NRS, Lima, Rittvik NRS Tie, Sandsjo,
Stora Tandan NRS, Storvarden 775 m, Silen ZMA.
Medelpad: Kollsillre NRS, Overturinge NRS, Ange.
Hirjedalen: Tanndalen NRS. Jédmtland: Bispgirden
NRS, Doda-Fallet NRS, Hallen, Jormlien, Mattmar,
Mullfjallet, Oviken, Undersdker NRS. Angermanland:
Orsjon, Ramsele GNM, Stennis. Visterbotten: Bo-
darna NRS, Degerfors NRS, Grimsmark ZMB, S
Abyn ZMB. Norrbotten: Becden NRS, Edefors NRS
ZML, Kalix NRS, Karungi, Kengis ZMA, Korpi-
lumbolo, Lillpite NRS, Léngtrisk, Nybygget NRS,
Pajala NRS, Pited, Roknds NRS, Stromsund NRS,
Tore ZMB, Yttermorajirv TCL, Overtorned NRS.
Lapland ( As. Lpm.) : Béngnis, Dorotea NRS, Fatmo-
makke, Njakafjdllet, Saxnis, Vilhelmina NRS. Ly.
Lpm.: Ammarnds, Ankarsund, Blattnicksele GNM,
Bjorkfors, Brattfors NRS, Sickelsberg NRS, Stensele,
Stensundforsen NRS, Térna. P. Lpm.: Arvidsjaur
IVU, Pitedlv-Ljusselforsen. Lu. Lpm.: Malmberget.
Njueravuolle NRS, Njunjes, Sarek, Tarradalen NSR.
T. Lpm.: Abisko ZMA, Holmajirvi, Jukkasjirvi NRS,
Kiruna NRS, Mell. Merisjirvi NRS, Svappavaara
NRS, Vittangi NRS.

Finland. Scattered occurrence in the eastern
and northern part of the country, between 62°
and 70° N. (Elfving 1968).
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3

Fig. 60. B. cingulatus Wahlberg. Legends as in Figs. 50, 54.

World distribution. Europe (Fennoscandia;
Northern part of European USSR) — Northern

13-, Urals —Northern Siberia — Kamchatka. (Reinig

1939, p. 182; Panfilov in litt.).

Biology

Flight season. Beginning of May to beginning
of September. Queen: 14 May — 7 Sept.; worker:
7-13 Aug.; male 12 June—12 Aug.

BOMBUS (PYROBOMBUS) HYPNORUM
(LINNAEUS)

Apis hypnorum Linnaeus, 1758, p. 579 No. 33,
type areca Sweden: Uppland. A queen LSL, la-
belled Ayprorum, disagrees with the usual interpre-
tation of the taxon. It was recently revised to B.
lucorum (Yarrow in litt. 1967).

(Bombus hypnorum (Linnaeus); Sommerfelt
1824—-27; Dahlbom 1832, p. 50; Boheman 1844,
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p. 95; Siebke 1853, 1870, 1873, 1880; Wahlberg
1854; Thomson 1870, 1872; Nerén 1892; Sparre
Schneider 1895b, 1909, 1918; Roth 1897; Strand
1898a, 1898b, 1910; Lie-Pettersen 1901, 1907;
Friese 1902; Aurvillius 1903; Bengtsson 1903,
1904, 1908, 1931; Muchardt 1904; Ringdahl
1915; Lundblad 1924; Soot-Ryen 1925; Gaunitz
1929; Hellén 1933; Meidell 1934a; Wexelsen &
Skare 1934; Reinig 193(%; Leken 1949, 1950,
1954, 1958a, 1966¢; Forsslund 1951 ; Tjeder 1954;
Kruseman 1959; Elfving 1960, 1968 ; Erlandsson
1960; Fridén, Eskilsson & Bingefors 1962 ; Hassel-
rot 1962; Ander 1963, 1965; Fridén 1967. Apis apr-
ica Fabricius, 1798,p.273; Zimsen 1964, p. 416 No.
1089. A seriously damaged worker KCC! might be
the type, but cannot be identified with certainty
(Lgken 1966a), type area Sweden: Lapland.
Bombus apricus (Fabricius); Zetterstedt 1838.
Apis ericetorum Panzer, 1800-01 part 75 Teil 19.
Apis meridiana Panzer, 1800—01 part 80 Teil 19.
Bombus calidus Erichson, 1851, p. 65 No. 141,
holotype @ MAL type area Siberia. Bombus hyp-
norum calidus Erichson; Dalla Torre 1896.)

Nomenclatural remarks

As many as three specimens in the collection of
the Linnaean Society of London, individually la-
belled terrestris, lucorum and hypnorum, have been
revised to B. lucorum. It emphasizes the theory
that specimens in this collection are not all origi-
nals, cf. p. 10. The actual taxon is clearly de-
fined, and to serve stability in nomenclature,
Bombus hypnorum sensu passed and present
authors (Thomson 1872; Schmiedeknecht 1930;
Pittioni 1939a; Kruseman 1947; Elfving 1960;
etc.) is kept. The species is fairly frequent in
Uppland, the home area of Linnaeus which is
also the type area.

First Scandinavian records

Norway. Nordland (Nsi): Saltdal (Sommerfelt
1824—27). Though there is no voucher specimen
the identification is considered to be correct.

Sweden. Uppland (Linnaeus 1758).

Taxonomical remarks

The Scandinavian population belongs to the
nominate form. Thus B. Aypnorum var. frigidus
Friese, 1905 nec Smith 1854 (= B. hypnorum
var. hiemalis Friese, 1911), B. hypnorum var.
calidus Erichson, B. hypnorum ab. luridus Sparre
Schneider, 1918 when mentioned as occurring in
Scandinavia (Friese & Wagner 1909; Sparre
Schneider 1918; Meidell 1934a; Hellén 1933),
are infrasubspecific forms.

Distribution

Fennoscandia. Cf. the subspecies.

World distribution. Europe (ranging from NW
Spain (Yarrow in litt.), The Pyrenees, France,
Belgium, The Alps, The Balkans and north to
Arctic Fennoscandia; in European USSR con-
fined to taiga and deciduous forest) — Urals —
Siberia — Kamchatka — Vladivostock — Sakhalin
— Japan. (Reinig 1939, p. 183; Panfilov 1957;
Sakagami & Ishikava 1969). -

BOMBUS HYPNORUM HYPNORUM (LIN-
NAEUS)

Queen, worker

Morphological characters. Malar space hardly
as long as distal width, exceeding the length of
A; but shorter than A, Disc of clypeus with
disperse punctures of various size and with well-
separated lateral impressions. Labral furrow deep
and broad, the greatest width almost 14 the
labral width; labral tubercles usually strongly
alutaceous, with sparse coarse puncturing and
anteriorly feebly depressed. A, barely longer than
distal width or equal to it. Posterior fringe of
hind basitarsus with the longest hairs about half
the greatest width of the segment or nearly so.
At least surface of T,-; smooth, shiny with
rather fine sparse puncturing. Hairs of T, partly
arising from coarse shining pustules except in the
chagreened, dull distal part which is usually
somewhat protruberant. Body rather robust, coat
shaggy.

.



Queen measurements: N = 20; SE Norway;
malar space: 0.63 mm (4-0.0340.01) range:
0.58-0.68 mm; ‘radial length’: 4.44 mm (240.13
40.03) range: 4.15-4.64 mm; interalar width:
5.15 mm (4-0.1840.04) range: 4.75—5.45 mm.
Body of large size.

Colour pattern. Pile of vertex predominantly
yellowish-brown. Dorsum of thorax and adjacent
edge of episternum yellowish-brown. Hairs of
T,, anterior lunate part of T, predominantly
vellowish-brown. At least posterior half of T,
entire T,-, and at least lateral fringes of Sty
(or ¢ whitish-haired. Otherwise coat black.

Variation. Pile of T, ranging from entirely
black to entirely yellowish-brown. Yellowish-
brown hairs on T, more or less replaced by black
ones, occasionally hairs on T, entirely black. A few
individuals with the yellowish-brown part of coat
replaced by dull clayish-brown or even dark
brown hairs were examined.

A tendency to geographical variation in Scan-
dinavia was not recognized. More queens with
hairs of T,;-, entirely black were, however,
exgmined from Northern Scandinavia than from
the southern part of the peninsula.

Moale

Morphological characters. Malar space as long
as distal width or just longer, longer than A,
but shorter than A,.s A longer than A,, equal
in length to A; or just longer (Fig. 34A); A, as
long as distal width or just longer. Longest hairs
in posterior fringe of hind tibia varying from
1% to almost twice the greatest width of the
segment. Hind basitarsus about 3 times longer
than the greatest width, longest hairs in posterior
fringe about as long as this width. St (Fig. 34B);
gonostylus and volsella (Fig. 34C); penis valve
(Fig. 34D). Coat shaggy. Body of medium size.

Colour pattern. Beard brownish. Pile of face
telow antennal sockets with variable admixture
of dull yellow hairs. Pile of vertex entirely or
predominantly yellowish-brown. Dorsum of tho-
rax and at least adjacent part of episternum, T, at
least anterior lunate part of T, yellowish-brown.
Distal margin of T,, T;-, whitish-haired. Venter
of head and thorax, trochanters, femora, and
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fringes of gastral sternites with variable admixture
of whitish hairs. Otherwise coat black.

Variation. Hairs on T,-, ranging from entirely
black to entirely yellowish-brown. Whitish hairs
on the tergites may be reduced to an admixture
with black hairs on T, only.

Distribution (Fig. 61)

Norway. Widely distributed throughout the
country north up to about 70° N. In Southern
Norway occurring from sea level to regio subal-
pina and sporadically also recorded in the lower
belt of alpine zone. Further north confined to
the conifer forest and only once observed on the
extreme coast north of the Polar Circle, viz. on
the small island of Hushattdy in the archipelago
just north of 70° N. Also in Southern Norway
the abundance is greater inland than along the
coast. Recorded to 1000 m s.m.

Biotopes: Meadows, gardens, orchards, road-
sides, pastures.

A total of about 1520 specimens was examined.

List of localities: Ostfold: Hvaler: Asmaldy, Kirk-
3y, Sondre Sandd; Krakerdy: Tangen, Odegard;
Onsdy: Dypeklo, Rorvik, Torp; Sarpsborg: ZMO;
Halden: Blakmose, Kuletjern, Sponvika; Aremark:
Aremark, Gjeddetjern; Marker: Damholtet, Rodenes;
Rakkestad: Rérvik; Réde: Fuglevik, Oven; Moss:
VCA, Jeloy VCA ; Eidsberg: Holm; Trogstad : Monster
bru. Akershus: Frogn: Drébak TRM VCA; Asker:
Lushattdalen; Bazrum: Lysaker ZMO; Oslo: TCL
TRM ZMB ZMO; Aurskog-Holand: Bjorklangen,
Gangsnes, Mo, Stigen, Ostegard; Fet: Bjorkfiaten;
Skedsmo: Strémmen ZMO; Hurdal: Témte ZMO;
Nes: Grinkelsrud; Eidsvoll: Eidsvoll ZMO. Hedmark
(HEs): Eidskog: Bolfoss, Gjelardsen; Kongsvinger:
Eidsberg; Sor-Odal: ? loc. ZMO; Grue: Finnskog;
Hamar: ZMB ZMO. HEn: Trysil: Dammen, Enga,
Sjoenden, Vestby; Amot: Glesubekken, Amot, Aset
ZMO; Rendal: Solbakken SW Asheim ZMO; Tyn-
set: Tyldal, Tynset, Ulsberg; Engerdal: Bjorksihl,
Gutuliseter NE Drevsjé 700 m, Torhus. Oppland
(Os): Jevnaker: Randsfjord USU; Gran: Gjervika,
Granvollen, Rognstad; Ostre Toten: Stubdalen;
Nordre Land: Dokka USU ZMB; Lillehammer: Stor-
Have; Nord-Aurdal: Knutshaugen SE Fagernes,
Leira, Abjor; Gausdal: Gasdya 875 m; Oyer: Aksjd
1000 m, Oyer, Astdalen 900 m; Ringebu: Ringebu.
On: Vestre Slidre: Olken; Oystre Slidre: Skammestein
700 m; Vang: Oye USU ZMB; Sel: Heidal TRM
ZMB, Leirflata, Mysuseter 900 m, Otta ZMO; Vagi:
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Fig. 61. B. hypnorum (Linnaeus). Legends as in Figs. 50, 54.

Klones, Randsverk 800 m TRM, Vagimo ZMB ZMH
ZMO; Lom: Galdesand, Lom; Dovre: Dombds
ZMA, Valasjo 950 m ZMO. Buskerud (Bé): Hurum:
Filtvedt TRM, Hurum, Pinadalen; Lier: Drag, Lokke
gard, Sylling; Kroédsherad: ?%oc. ZMO, Glesne,
Noresund; Modum: Modum ZMO, Snarum; Fles-
berg: Hvila, Lampeland; Kongsberg: TRM, Lint-
vedt. By: Sigdal: Kopseng, Nedre Eggedal, Prestfoss,
Sigdal; Nore og Uvdal: Bjorkeflatd, Norstebd SE
Geilo 700 m, Tuannhovd 850 m; Nes: Bortnes; Gol:
Gol; Hol: Geilo 800 m, Hovet. Vestfold: Sande:
Sande; Holmestrand: Angerskleiv, Bogen; Lardal:

Styrvoll; Notteroy: Teie; Tjome: Kjere, Rod ZMO;
Sandar: Eian-Austerdy; Hedrum: Hedrum, N Kvelde;
Brunlanes: Tronsrdd; Larvik. Telemark ( TEy) : Skien:
Kikut, Skien; Porsgrunn: Nystrand; Bamble: Aby;
Nome: Vommstdl; Drangedal: Drangedal, Naksjo,
Nordbs, Nos, Omnes, Ringnes, Risdalen, To-myra,
Akredalen; Kragerd: Kammerfors, Kragerd. TFi:
Notodden: Elgsjéen NE Notodden, Tinnoset; Sau-
herad: Liagrend SSW Notodden; BS: Sauda, Vatnar;
Seljord: Seljord, Svartdal, Vedfallsgrend; Kviteseid:
Eidstad, Kviteseid, Vradal; Nissedal: Kyrkjebygda,
Tjonnefoss, Treungen; Fyresdal: Hegglandsgrend,



Moland; Tokke: Amdals verk; Vinje: Krossen 700 m,
Amot; Tinn: Vilen, Vier W Rjukan. Aust-Agder
{AAy): Gjerstad: Fiane; Vegardshei: Ljostad; Tvede-
strand: Eidbu, Nes Verk TRM, Strengereid; Arendal:
ZMO; Moland: Dal, Holmsund, Tverrdalsdy, Voje;
Tromdy: Bjelland, Grimstad; Landvik: Hérte, Mol-
land, Tonness]; Lillesand : Blikksund, Kjépmannsvik,
Amli; Birkenes: Langemyr, Rosseland ; Iveland : Foss-
tvedt. AA4i: Evje og Hornes: Hornes, Syrtveit; Gjov-
dal: Krossbekk, Saurbekkfidt, Arli; Bygland: Lon-
dal, Ose; Valle: Kvestad, Valle; Bykle: Bykle. Vest-
Agder (VAy): Kristiansand: Holskogen; Sbgne:
Langeneset, Sdgne, Aros; Mandal: Mandal, S&num,
Tuftenes; Marnadal: Finsland, Rdyseland, Utkjer;
Lyngdal: TRM; Kvinesdal: Feda, Gjemlestad, Solas,
Oye; Farsund: Fjelles, Lista Fyr, Lodshavn; Flekke-
fjord: Ersdal, Espetveit, Flikkeid SMS. ¥A4i: Audne-
dal: Sveindal; Aseral: Espelid, Rosseland, Aseral.
Rogaland (Ry): Sokndal: Bu, Hauge i Dalane, Sogn-
dal, Ana-Sira; Eigersund: Egersund, Eigerdyeidet,
Skjerpe; Bjerkreim: Hovland, Malmeim; H&: Ogna;
Klepp: Borsheim, Klepp, Orre, Reve, Vik, Oksnevad;
Time: Mossige; Gjesdal: Algird; Sandnes: Brattebd,
Hana, Myrland, Sandnes; Sola: Gimre, Solastrand,
Tannanger; Stavanger: Forus, Hinna, Linddy, Sta-
vanger SMS TRM ZMB, Sunde, Viland; Strand:
Tau; Finndy: Judaberget, Sjernardy; Rennesdy:
Dale; Kvitsdy; Karmdy: Saveland. Ri: Forsand:
Forsand, Meling; Hjelmeland: Hjelmeland, Kvamme,
Vadda, Ardal; Suldal: Jelsa, Sand, Aimjédlonuten
700 m; Sauda: Sauda. Hordaland (HOy): Bomlo:
Réyksund; Olen: Dommersnes; Fitjar: Fitjar, Risdy;
Austevoll: Karlsdy; Os: Gullholmen, Lepsdy, Lyse-
kloster, Nordstrono, Ravneberghaugen; Samnanger:
Hboyseter; Fana: Biol. st., Birkelundsbakken, Bloms-
terdalen, Engjavik, Espeland, Fantoft, Lonninghavn,
Milde, Rédalen, Skeie, Skipanes, Skjold, Steinsvik,
Stend, Storetveit, Szldy, Titlestad, Ovre Krakenes;
Sund: Bjelkardy, Glesver, Steinsland, Tyssoy; Fjeli:
Bjordya, Eide, Solsvik; Laksevag: Alvdy, Bjorndals-
pollen, Hilleren, Storingaviken; Bergen; Askoy: Ask,
Davanger, Herdla, Marikova; Asane: Haukedal, As-
tveitskogen; Osterdy: Fitje, Hamre, Havratun,
Kleppe, Lonevag, Njastad; Vaksdal: Eidslandet;
Meland: Dalst3; Raddy: Vagsbotten; Lindas: Lauvas,
Szvrasvag, Veland. HOi: Etne: Oslandsvag; Kvinn-
herad: Lio, Ljosmyr, Seimsfoss, Skeie, Varaldsoy;
Ullensvang: Alvsaker, Espe, Fresvik, Jastad, Kinsar-
vik, Lofthus, Tveito, Ovre Eidfjord; Kvam: Kvam-
skogen, Nordheimsund, Steine, Oystese, Alvik, As-
heim; Voss: Bomoen, Hjelle, Rong, Tyrlingen; Gran-
vin: Granvin VCA ZMB, Tri; Ulvik: Bergo. Sogn og
Fjordane (SFy): Gulen: Innre Takle; Hyllestad:
Hyllestad, Lekva, Skivenes; Gaular: Bygstad, Vikum;
Flora: Flord, Kinn, Reksta, Skorpeidet; Naustdal:
Frammarsvik; Forde: Fliten, Hallbreim; Jolster:
Hamar; Gloppen: Hjortset, Hope, Hyen; Eid: Haggja-
bygda, Kjolsdalen, Naustdal, Nordfjordeid, Starheim,
Vedvik; Vagsdy: Bryggja, Maldy, Rdysen; Selje:
Leikanger. SFi: Vik: Tistel, Vik; Aurland: Kvamma-
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dalen 950 m, Vatnahalsen 800 m; Lerdal: Bergstdlen,
Grote; Sogndal: Kaupanger, Slinde, Sogndal; Lei-
kanger: Hermansverk, Leikanger; Balestrand: Bale-
strand, Brekka, Fjerland, Flesje, Horpedal, Kvams-
8y, Mundalsdalen; Luster: Jostedal, Skjolden; Stryn:
Hornindal, Stryn, Videdalen. Mére og Romsdal
(MRy): Volda: Bjorkedalsvann; Orsta: Lyngstél-
vann, Orstavik, Oye; Hareid: Hjérungavag; Ulstein:
Ulsteinvik; Alesund: Ase; Vestnes: Gjermundsnes;
Molde; Aukra: Falkehyita; Averdy: Vevang. MRi:
Stranda: Geiranger NMW ZMB, Vollset; Norddal:
Valldal; Sunndal: Jordalsgrend; Surnadal: Stangvik,
Ovre Surnadal. Sor-Trindelag (STy): Hitra: Hamn;
Rissa: ?loc. VCA, Gafsetésen, Hasselvika, Stadsbygd,
Sotvik; Orland: Bakken; Bjugn: Kotengsvann;
Afjord: A. STi: Oppdal: Driva st., Oppdal; Rennebu:
S5rfli; Midtre Gauldal: Stéren; Alen: Reitan; Roros:
Myrvann 700 m; Selbu: Medbus; Trondheim: KMT
VCA ZMB. Nord-Trondelag (NTy): Flatanger: Sor-
Flatanger; Otter6y: Hovika KMT; Namsos: TRM,
Strandmoen; Ner6y: Breiviken, Saltbotn. NTi: Mer-
dker: Meraker, Tovmodal; Stjérdal: Draveng, Hegra
st.; Leksvik: Storvann; Verdal: Sandvika KMT ZMB,
Stiklestad, Vuku; Inderdy: Kirkenesvag, Skjelvagen;
Steinkjer: ZMA, Sem; Namdalseid: Hovika KMT;
Grong: Fjerdingen, Grong SMS, Trangen; Snéisa:
Bronstad, Hegge, Telnes; Lierne: Seterhaug; Hoy-
landet: Hoylandet, Skilleberget, Skogenga; Nam-
skogan: Brekkvasselv KMT, Finnvollan, Namskogan.
Nordland (Nsy): Bronndy: Flatmo TRM; Nesna:
Hamardy. Nsi: Grane: Béafjellmo, Majavatn, Rot-
stokkmobekken; Vefsn: Store Bjérndvann; Sér-Rana:
Bleikvassli; Rana: Aenget, Mo, Rovassdal TRM;
Saltdal: ? loc. ZMO, Drageid, Junkerdalsura, Solvag-
fjell, Storjordet TRM. Nnd: Ankenes: Beisfjord ZMA.
Troms (TRy): Lenvik: Finnsnes; Tromsd: TRM
VCA, Breivik SMS; Karlséy: Hushattdy 5§38 25 July
1935 (Soot-Ryen) TRM. TRi: Bardu: Bardu, Stroms-
mo; Malselv: ?loc. VCA ZMB ZMO, Bjerkeng TRM
ZMB, Kirkesdal, Moen TRM, Nordmo TRM VCA
ZMB, Olsborg NMW ZMB, Rundhaug SMS ZMB
ZMO; Balsfjord: ?loc. TRM, Storsteinnes VCA;
Nordreisa: Nedrefoss, Sappen. Finnmark (Fi): Alta:
Jotkajavrre TRM; Karasjok. Fn: Porsanger: Hamn-
bukt. Fo: Sir-Varanger: Kirkenes TRM, Langfjord-
dalen TRM.

Unrevised records are not included here except for
the following: Troms (TRi): Lyngen: NE Jegervann,
NW Furuflaten (Douglas in litt.).

Sweden. Widely distributed throughout the
mainland except in regio alpinalarctica. More-
over, occurring in Oland but not recorded in
Gotland.

A total of about 120J specimazns was examined.

List of localities. Skdne: Barkékra, Bjdrred, Bon-
derup ZMB, Bokebzrg ZMB, Bistad, Falsterbo NRS,
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Hjirnarp NRS, Hilsingborg NRS VCA ZML, Hoga-
nids NRS, Kivik NRS, Kristianstad NRS, Kungshult,
Landskrona ZMB, Listerum NRS, Ljungbyhed, Lund
ZMA ZMB ZML, Malmé NRS ZML, Saxtorp NRS,
Simrishamn NRS, Skilderviken, Skéralid, Trelleborg
ZMB, Vallékra, Vitemolla NRS, Vasby, Ystad NRS,
Angelholm NRS ZML, Ahus NRS ZMB. Biekinge:
Backaryd NRS, Karlskrona NRS, Moljeryd NRS,
Olofstrdm, Solvesborg NRS ZMB. Halland: Enslov
NRS, Fjiras, Frosakull, Halmstad, Laholm, Skedala
NRS, Steninge NRS, Ostra Karup. Smdland: Ane-
boda ZMB, Bromsebro ZMB, Branstorp NRS, Flisby
NRS, Gasslanda ZMU, Hjorted NRS, Horeda NRS,
Horle NRS, Jonkoping NRS, Kalmar NRS, Ljunga-
rum NRS, Markaryd, Nye NRS, Oskarshamn, Ryssby
ZMU, Tutaryd ZMU, Villstad NRS, Oreryd NRS,
Osterkorsberga GNM ZML. Oland: Bbéda NRS,
Glomminge NRS, Helludsviken ZMB, Hogsrum
NRS, Morbylinga NRS ZML, Stora Ror. Ostergit-
land: Bjirka-Sdby, Borensberg, Linkoping, Rodga
NRS, Rystad, Stjarnorp ZMB, Virna. Vistergétland:
Broholm NRS, Falkoping NRS, Fredsberg NRS,
Gristorp NRS, Goteborg NRS, Herrlungja NRS,
Horred NRS, Horshaga, Hindene NRS, Karleby
NRS, Limmared, Skara GNM NRS, Skévde NRS
ZMU, Sparresiter ZMU, Stenum NRS, Térebeda,
Ulricehamn NRS ZML, Vistra Bodarna, Ojehed.
Bohusléin: Havstenssund NRS, Hunnebostrand NRS,
Lyse NRS, Lysekil NRS, Munkedal, Stromstad, Ytter-
by NRS, Odsmal NRS. Dalsland: Gesiter ZMB,
Holm, Koépmannebro, Mellerud, Nossemark ZMB,
Rostock ZMB, Skapafors NRS, Amal NRS. Ndrke:
Stora Mellosa ZMB. Sodermanland: Helgaro, Hud-
dinge ZMU, Jittna, Liggestad NRS, Muskd NRS,
Oxelosund NRS, Saltsjobaden NRS, Stjdrnhov NRS,
Strangnds ZMB, Stora Sundby NRS, Sidertilje NRS,
Valla NRS, Vreta NRS, Visterhaninge ZMB, Alta
NRS. Uppland: Adels6 NRS, Brevik NRS, Danderyd
ZMB, Dannemora, Djuré NRS, Dyvik NRS, Eldgarn
NRS, Elmsta ZMB, Enkoéping NRS ZMU, Finsta
NRS, Fogdo NRS, Grissiehamn NRS ZML, Havsvik,
Harpabol NRS, Ingar6, Knutby ZMB, Ljusteré NRS,
Roslags-Kulla NRS, Rungarn NRS, Skokloster ZMB,
Stockholm GNM NRS ZML ZMU, Stccksund,
Tensta ZMB, Tierp NRS, Triabygget NRS, Ulinasjo
NRS, Uppsala BML IVU NRS ZML ZMU, Vassunda
IVU, Vendel NRS, Vindoé NRS, Virmdo NRS ZML,
Yxlan ZMB, Osterskir, Ostersker ZMU. Vistman-
land: Arboga, Grindbo, Hillefors NRS, Kolbick
NRS, Kvicksund NRS, Kirrbo ZMB, Lindesberg
NRS, Sala NRS, Skultuna ZMB. Vdrmland: Arvika
ZML, Daglosen NRS, Grums NRS, Gylleby NRS,
Horrsjon NRS, Lindfors ZMA, Molkom NRS, Siffle
ZML. Dalarne: Avesta ZMB, Bingsjo NRS ZML,
Bojsenburg, Borlinge ZMA, Falun ZMU, Floda NRS
Tje ZML, Hjortnds NRS, Hillsjon, Idre, Krylbo,
Leksand NRS Tje, Ludvika NRS, Mora NRS, Nop-
pikorski, Réttvik NRS Tje, Sandsjo NRS ZML,
Siljansborg NRS, Sjurberg NRS, Smedjebacken,
Stjdrnsund, Stddjan ZMA ZML, Sundborn NRS

ZML, Sdlen ZMA, Vistanvik NRS, Alvdalen. Gdstrik-
land: Givle, Hamrangerfjarden, Hogbo NRS, Hille-
Forsby, Trosken ZMB. Hilsingland: Bergvik, Bollnés
NRS, Delsbo, Holmsveden NRS, Jarvsjo NRS, Kila-
fors, Soderhamn ZMB. Medelpad: Kolsilire NRS,
Liden NRS, Palljacka NRS, Sundsvall NRS, Tuna,
Vifors NRS, Overturingen NRS, Ange. Harjedalen:
Sveg, Tdnndalen NRS. Jdmtland: Bricke, Duved
ZMB, Déda Fallet, Hallen, Jormlien, Mattmar, Ovi-
ken, Storlien, Svenstavik, Undersdker NRS ZMA
ZML, Ostersund, Are ZMA. Angermanland: Bond-
sj6, Hirndsand, Ramsele GNM, Solleftea NRS,
Stennis, Sibra, Ornskoldsvik NRS. Visterbotten:
Grimsmark ZMB, Gubbole NRS, Jorn, Kusfors,
Umed ZMB ZML. Norrbotten: Boden NRS, Béaver-
biacken NRS, Erkheikki NRS, Haparanda NRS ZML,
Kalix NRS ZML, Karungi, Korpilumbolo NRS,
Luled NRS ZML, Pite havsbad ZMB, Ruskola NRS
ZML, Overtorned NRS ZML, Ovre Svartld NRS.
Lapland ( As. Lpm.) : Bangnas, Dorotea NRS, Risbick
NRS, Saxnds NRS, Vilhelmina NRS, Asele NRS.
Ly. Lpm.: Bjorkfors, Gargnis GNM, Krimatjokko
1000 m, Lycksele NRS, Pansborg ZMU, Sorsele GNM
ZMU, Stensele, Stensundforsen ZMU, Tjultrisk
BML, Térna. P. Lpm.: Arjeplog. Lu. Lpm.: Kvikkjokk
NRS ZML, Malmberget NRS ZML, Muddus Na-
tional Park, Njunjes, Porjus IVU, Rittak, Sarek.
T. Lpm.: Abisko NRS ZML IVU, Juckasjdrve, Kiruna
NRS ZMA ZML, Masungbyn, Mell. Merdsjarvi NRS
ZML, Svappavaara NRS, Vassijaure NRS.

Finland. Occurring throughout the country
except Aland islands (Elfving 1968).

The total distribution of the subspecies, B. h.
hypnorum (Linnaeus). Europe. Occurrence within
Europe broadly specified in the world distribution
of the species p. 64. Apparently intergrading with
the asiatic subspecies, B. A. calidus Erichson, in
the Urals (Panfilov in litt.).

Biology

Nest. The colonies are in general established
in dark, sheltered locations above the ground,
in hollow trees, abandoned swallow nests, in
bird boxes set up in trees. They are moreover
recorded in between walls in houses (Hasselrot
1962), in woollen blankets (Sparre Schneider
1909) and in other locations within houses (Fug-
lar 1963). The choice of nesting sites indicates
a stronger preference for areas inhabited by man
than the remaining Scandinavian Bombus spp.
Produce larger colonies than the remaining



Scandinavian species of this subgenus (Bengtsson
1903; Hasselrot 1960 Table 21, 1962).

Flight season. From the end of March to the
end of September. Queen: 25 March—24 Sept.;
worker: 22 April-10 Sept.; male: 22 June—
28 Sept.

BOMBUS (PYROBOMBUS) JONELLUS
(KIRBY)

Apis jonella Kirby, 1802, p. 338 No. 90, holo-
type & KCL! labelled type by Milliron (1960)
and holotype by Yarrow (1968), type loc. Eng-
land: London (‘prope Londinum’).

(Bombus jonellus (Kirby); Dahlbom 1832, p.
43; Strand 1901, 1910; Friese 1902; Aurivillius
1903; Muchardt 1904; Sparre Schneider 1906,
1909, 1918, p. 15; Wahlgren 1908; Ringdahl
1915, 1921; Lundblad 1924; Soot-Ryen 1925;
Gaunitz 1929; Bengtsson 1931 ; Jansson & Sjoberg
1932; Hellén 1933; Meidell 1934a, 1946; Wexel-
sen & Skare 1934; Barendrecht 1941; Brinck &
Wingstrand 1949; Leken 1949, 1950, 1954, 1966¢;
Brinck 1951 ; Forsslund 1951 ; Elfving 1960, 1968
Erlandsson 1960; Ander 1963, 1965; Fridén 1967.
Apis scrimshirana Kirby, 1802, p. 342 No. 92, §
KCL! selected as type by Milliron (1960), is
disputed by Yarrow (1968). Bombus scrimshiranus
(Kirby); Dahlbom 1832, p. 39; Boheman 1844,
p. 96; Wahlberg 1852, 1854, 1855; Siebke 1870;
Thomson 1870, 1872; Aurivillius 1887; Schgyen
1887; Nerén 1892; Sparre Schneider 1895b, 1898;
Strand 1898a, 1898b; Lie-Pettersen 1901, 1905,
1907; Bengtsson 1904, 1908. Bombus autumnalis:
Zetterstedt, 1838 nec Fabricius, 1793. Bombus
martes Gerstaecker, 1869, p. 137 No. 4, lecto-
type @ 1ZB! hereby selected, the labels are as
follows: 1) Ober-Bayern, Kreuth. 4-8. Ger-
staecker S (printed); 2) red type label; 3) martes
Gerst. 39 (handwritten); 4) B. jonellus A. Loken
det. 1965; 5) B. martes Gerst. lectotype de-
signated A. Lgken 1965. Type loc. Germany:
Ober-Bayern: Kreuth. Bombus hortorum: Siebke
1880 (partim). Bombus pratorum var. jonellus
(Kirby); Friese & Wagner 1909; Alfken 1913.
Bom:bus pratorum — jorellus var. suecicus Friese,
1911, p. 572, type loc. Sweden: Norrbotten:
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Kolari. A queen IZB!, Ilabelled Schweden:
Malung 7.31 Pfeiffer, has a red type label at-
tached. The locality (Dalarne: Malung) disagrees
however with the type locality published together
with the designation. Bombus jonellus suecicus
Friese; Richards 1933. Bombus jonellus subborea-
lis Richards, 1933, p. 64 (= Bombus jonellus
atrocorbiculosus Vogt, 1911 (partim), holotype @
(Smith coll. originally named nivalis Dahlbom})
BML!, type area Norway; Kruseman 1959).

First Scandinavian records

Norway: Finnmark (Fv):
(Dahlbom 1832, p. 39).

Sweden: Skéne, Smaland, Vistergstland, Lap-
Jand (Dahlbom 1832, p. 39, 43); queen and
worker are treated as B. scrimshiranus and male
as B. jonellus. Though voucher specimens so far
have been traced from Lapland only, records from
the remaining counties might be correct, except
perhaps those from Vistergotland, as this area was
not represented in other collections being revised
either.

Alta: Bossekop

Taxonomical remarks

The Scandinavian population is recognized as
a subspecies, B. jonellus subborealis Richards.

B. ]f var. flavicolor Friese, 1909, B. j. suecicus
"and the sparreschneideranius form of Vogt (1911),
all of which designated to Scandinavian forms,
are infrasubspecific. A number of colour forms
presented to Sweden: Lapland (Lu.Lpm.): Viri-
haure (Brinck 1951), reflect the vast variations
within a limited area as otherwise is the case
almost everywhere throughout Scandinavia.

Distribution

Fennoscandia. Cf. the subspecies.

World distribution. Europe (British Isles; Ice-
land; on the continent ranging from NW Spain,
France (the mountains), Belgium (Ardennes),
the Alps, the Balkang and north to Arctic Fenno-
scandia; European USSR (most frequent in the
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northern part)) — turkey (Pontian mountains) —!
Southern Urals — Siberia — Altai — Amur region
— Kamchatka (Richards 1933; Pittioni 1938;
Panfilov 1957 and in litt.; Yarrow in litt.). B.
Jonellus is the only Bombus species occurring in
Iceland (Petersen 1956).

BOMBUS JONELLUS SUBBOREALIS
RICHARDS

The subspecies differs from the nominate form
in merely one character, the black corbicular
fringes. Those of the nominate subspecies are
pale reddish.

Queen, worker

Morphological characters. Malar space about
%, the distal width, equal in length to A; or
just longer. Disc of clypeus almost impunctate,
i.e. with a few coarse punctures in between some
very fine ones, the lateral well-separated impres-
sions with rather dense coarse puncturing. Labral
furrow moderate, in width markedly less than
¥ the labral width. A, hardly as long as distal
width. Outer surface of hind tibia feebly aluta-
ceous. Hind basitarsus with longest hairs in poste-
rior fringe exceeding half the greatest width of
the segment. Surface of T,-, chagrinated with
rather dense puncturing, the punctures more or
less elevated to pustules. T, distally more or less
dimpled and with indication of longitudinal
median impression, the distal edge not much
thickened. Coat fairly even.

Queen measurements: N = 20; SE Norway;
malar space: 0.50 mm (4-0.024-0.01) range:
0.45-0.55 mm; ‘radial length’: 3.67 mm (4-0.10
40.02) range: 3.50-3.90 mm; interalar width:
4.72 mm (4:0.18 +-0.04) range: 4.33-5.03 mm.
Body of medium size.

Colour pattern. Pile of vertex with variable
admixture of yellow; collar including adjacent
margin of episternum, scutellum except for nar-
row anterior margin, T; and anterior lunate part
of T, with yellow hairs. Distal margin of T,
Ts-s, at least lateral part of fringes of Sty

whitish-haired. Coat otherwise black. Interalar
band usually broad, about twice the width of
the collar.

Variation. Various amount of yellow hairs
may be replaced by black ones. Extreme melanic
specimens with yellow pile reduced to a few
hairs on distal part of scutellum were examined.
Corbicular fringes occasionally more or less
ferruginous-tinged, vet of darker shade than typi-
cal for the nominate subspecies. The shade in
yellow pile ranges from pale lemon- to sulphurous-
yellow.

Male

Morphological characters. Malar space about
as long as distal width, as long as A, A,
markedly longer than A,, hardly to distinctly
shorter than A;. A, about as long as distal width.
Longest hairs in posterior fringe of hind tibia
about 133 times the greatest width of the segment.
Longest hairs in posterior fringe of hind basi-
tarsus nearly 11% times the greatest width of the
segment. Sty and genitalia (Figs. 33A-B); gono-
stylus and volsella (Fig. 33 C); penis valve (Fig.
33D). Coat shaggy. Body of medium to small
size.

Colour pattern. Pile of face below antennal
sockets predominantly yellow as also pile of
vertex. Yellow collar extending at least half way
down episternum. Hairs of scutellum, T,, and
anterior margin or lunate part of T, yellow.
Hairs of distal part of T,, T;-, whitish, hairs
of sternites, trochanters, femora predominantly
whitish. Otherwise coat black. Parallel-sided
interalar band.

Variation. Yellow collar varying in width,
occasionally covering more than half the dorsum.
of thorax. Yellow hairs in anterior part of scutel-
lum more or less replaced by black ones. Interalar
band correspondingly varying in width and more
or less posteriorly curved. Hairs on T, ranging
from being all black to all yellow; when yellow,
pile of venter and femora predominantly yellow
and fringes of hind tibia and hind basitarsus
usually becoming pronounced yellowish-brown
or yellowish-white tinged. Whitish hairs of T,-,
often yellowish tinted, in particular in newly



emerged individuals, or more or less replaced
by black ones. In melanic specimens hairs of
venter and legs turn black and the amount of
yellow hairs is more or less reduced.

Distribution (Fig. 62)

Norway. Widely distributed throughout the
entire country, from the extreme southern and
western archipelagoes to the arctic coast. In
general confined to heather and adjacent mea-
dows occurring from sea level to regio alpina/
arctica. Cultivated areas are avoided and the
species, therefore only rarely recorded at the
western side of Oslofjord. Sparre Schneider (1918,
p. 15) and Meidell (1934a, p. 127) point out the
absence of the species in southeastern lowlands.
However, recent observations show frequent
occurrences also in this part of the country, but
restricted to biotopes left between agricultural
areas. In Southern Norway recorded 1300 m s.m.

Biotopes: Callina and Vaccinium heaths, mea-
dows, pastures, mountains-meadows, etc.

A total of about 2800 specimens was examined.

List of localities. Ostfold: Hvaler: Akerdy, Fest-
ningsdy, Herfol, Kirkdy, Sondre Sandg; Onsdy: Dy-
peklo, Ramseklo, Torp; Halden: Asak, Blakmose,
Hakelund, Halden, Kuletjern, Nordbakke, Vegges-
dal; Aremark: Dambholtet, Gjeddetjern, Mymose-
tjern, Skodsberg; Marker: Damholtet, Dypedal,
Flagghytta TRM, Javal, Rédenes, Orje; Rakkestad:
Levernes, Rorvik; Réde: Tom; Eidsberg: Holm.
Akershus: Frogn: Drobak VCA, Sinderstba TRM;
Asker: Lushattdalen; Barum: Bratan; Oslo: ZMA,
Siemdal TRM; Relingen: Fjerdingsby; Aurskog-
Héland: Bjorklangen, Liken, Mo, Skogen, Oster-
gard; Fet: Bjorkflaten; Nes: Grinkelsrud; Eidsvoll:
Feiring. Hedmark ( HEs): Eidskog: Bolfoss, Gijelar-
4sen; Kongsvinger: Eidsberg; S5r-Odal: ZMO; Ha-
mar: ZMO. HEn: Trysil: Dammen, Enga, Sjoenden;
Rendal: Solbakken SE Asheim ZM®; Folidal: Dalen
800 m, Krokvik 750 m; Tynset: Dallvang SMS, Uls-
berg; Tolga-Os: Hodalen 770 m; Engerdal: Bjorkéihl,
Gutuliseter 700 m, Jyltingsvola 850 m, Torhus. Opp-
land (Os): Gran: Einavold, Gjervika, Rognstad;
Nordre Land: Dokka USU; Etnedal: Bruflat; Nord-
Aurdal: Flya 850 m, Hovda 760 m, Szbutygard N
Fagernes, Abjor; Gausdal: Gasoya 875 m; Oyer:
Aksjp 1000 m, Oyer, Astdalen 900 m, Astdalsho
1100 m; Ringebu: Flaksjéen 910 m, Ringebu, Vena-
bygd. On: Vestre Slidre: Kinnholt 1000 m; Oystre
Slidre: Skammestein; Vang: Eidsbugarden 1100—1200
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m, Grunke 950 m, Oye USU, Oylo ZMO; Fron: ?loc.
ZMO, Eldaseter 950 m; Sel: Klakshaug, Mysuseter
900 m; Vaga: Gjendesheim 1000 m BML ZMB,
Hindseter 900 m, Klones, Leirungen 1050 m, Lemon-
sjden 860 m, Randsverk 800 m, Sjodalsbu 950 m,
Skjerva-Jondal 800 m, Storhaugseter 900 m, Valdres-
flya 1150 m, Vigamo ZMB ZMH, Ovre Sjodalsvann
950 m; Lom: Galdesand, Kvamine, Leirdalen 900 m;
Skjak: Grotli 900 m, Skjaksetrene 800 m, Strynsfiellet
1100 m; Dovre: Dombds ZMU, Dovrefjell 1000 m
VCA ZMO, Fokstua 930 m ZMB ZMO, Vilisjo
950 m ZMO. Buskerud (Bo): Hurum: Pinadalen;
Lier: Sylling; Modum: Snarum; Flesberg: Hvila
NNW Kongsberg, Lampeland, Oydegarden NNW
Kongsberg; Kongsberg: Skollenborg. Bv: Sigdal:
Haglebu, Kopseng, Nedre Eggedal, Nordbygda; Nore
og Uvdal: Gavlenseter 1120 m, Norstebd, Sotheim-
stul 1000 m, Sonstervann 1050 m, Tunnhovd 850m,
Ovre Hein 1160 m; Got: Randalseter 940 m; Hemse-
dal: Kjolen 1000 m, Lykkja 900 m, Muren; Al: ? loc.
ZMO, Bergsio 1100 m, Laudalseter 1150 m, Tvist
1080 m, Vallehalle 1120 m; Hol: Dagali 900 m NRS,
Geilo 800 m VCA ZMB, E Halne 1150 m, Haugastdl
1000 m VCA ZMB, Kvasshogda 1200 m, N Lillevann
1200 m, Nygird 1000 m, Vikastdlen 1100 m, Hovet,
Nyestolen 1050 m, Olsenvann 1100 m, Ustaoset
1000 m. Vestfold: Lardal: Styrvoll; Tjome: Havna,
Kjare. Telemark (TEy): Bamble: Aby; Drangedal:
Omnes. TEi: Seljord: Norsteteig, Svartdal; Kviteseid:
Fidstad, Vradal; Nissedal: Treungen ZMOQO; Fyres-
dal: Hegglandsgrend, Moland, Veum; Vinje: Boss-
boen 950 m, Kromvika 930 m, Krossen 700 m, Rau-
land kirke 700 m, Urdbd 700 m; Tinn: Borsjoen
1150 m, Mosvatndammen 900 m, Sneiseli 960 m.
Aust-Agdzr (AAy): Gjerstad: Fiane; Tvedestrand:
Nes Verk TRM, Osterd; Arendal; Moland: Voje;
Tromoy: Bjelland; Fjere: Fjere kirke ZMO; Grim-
stad; Landvik: Holvika; Liliesand: Kvase, UlvOy-
sund; Birkenes: Sagen; Iveland: Frikstad, Fosstveidt,
Ivedal. AA4i: Evje og Hornes: Hornes, Syrtveit; Byg-
land: Londal, Ose, Setesdal TRM; Valie: Rygnestad,
Valle TRM; Bykle: Breive 700 m, Breivann 900 m,
Bykle, Hovde bro 700 m, Hovden. Vest-Agder (VAy):
Kristiansand: ZMO, Stromme; Vennesla: Ovrebd
ZMO; Sogne: Signe; Mandal: TRM ZMB, Hoggan-
vik; Marnadal: Finsland, Gretteland, Utkjer; Lin-
desnes: Ramsland, Spangereid; Kvinnesdal: Forland,
Gjemlestad, Solds, Oye; Farsund: Lodshavn; Fiekke-
fjord: Espetveit, Flikkeid SMS, Langevatn, Sandvann,
Temmerli. VAi: Audnedal: Sveindal; Hegebostad:
Bryggesik; Aseral: Espelid, Rosseland, Aseral; Sir-
dal: Dorgeseter, Dyngefjell 900 m, Handeland, Sinnes,
Adneram 800 m. Rogaland (Ry): Lund: Eikjelands-
dalen, Ljosvatn, Moi; Sokndal: Nesvag, Sogndal,
Amot; Eigersund: Fotlandsvann, Gydal, Klungland;
Bjerkreim: Asseimvann, Hovland, Ivedal, Malmeim;
Ha: Anisdal, Ogna, Salte bro, Sirevdag, Stolen, Vat-
namo; Klepp: Brsheim, Orre, Orrevann, Reve, Vik,
Oksnevad; Time: Melsvann, Time; Gjesdal: Algard;
Sandnes: Brdstein, Fldysvik, Hommersak, Myrland;
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Solsvik VCA; Laksevdg: Bjorndalspollen, Storinga-
viken; Bergen: TRM ZMB; Askdy: ?loc. VCA,
Davanger, Erdal, Hanoytangen, Hegernes VCA,
Herdla, Jacobsoy, Kleppestd, Asebd; Asane: Golf-
banen, Haukedal, Jordalen, Steinesto, Tellevik ; Oster-
Oy: Fitje, Hamre, Kleppe, Kvamme, Njastad, Raka-
neset; Vaksdal: Eidslandet; Meland: Io, Kjeken;
QOygarden: Buneset, Straumdy, Turdy; Lindas: Fosse,
Fyllingsnes, Kolds, Lauvds, Mykevoll, Savrisvag,
Vollom. HOi: Kvinnherad: Gjermundshamn, Jemte-
landsvann, Ljosmyr; Odda: Austmannli 800 m, Dalen,
Horra 1000 m, Mittleger 1150 m, Seljestad, Valldal
900 m; Ullensvang: Bjoreidalshytta 1100 m, Fresvik,
Fossli 750 m, Gryteskard 850 m, Grythorgen 900 m,
Hallaskard 1100 m, Hjdlmodalen, Isdalen 850 m,
Kvanndal, Mabddalen, Stavali 900 m, Storliseter
900 m, Sysendalen 750 m, Tindholen 1250 m, Veivann
1150 m, Viveli 820 m, Ovre Eidfjord; Kvam: Djonne,
Kleppfiell ZMO, Kvamskogen, Sjuseter, Alvik USU,
Asheim; Voss: Armot, Bomoen, Hamlagrd 600 m,
Hangurfiellet 800 m, Mjolfjell, Nesheim, Rong, Oy-
seter; Granvin: ?oc. VCA; Ulvik: Finse 1200 m
VCA, Loyningseter, Ulvik. Sogn og Fjordane (SFy):
Gulen: Takle; Solund: Ferdy; Hyllestad: Botn, Eide,
Hatleim, Hyllestad, Skivenes, Skor, Yttre Dale, Ale-
fjell; Hoyanger: Lavik ZMB ZMO, Stéldalen; Gau-
lar: Bygstad, Sande, Slotten, Vikum; Fjaler: Strande-
nes; Askvoll: Aralden, Raudoy, Raudy; Flora: Ask-
rova, Grindholmen, Havrenesvadg, Kinn, Nekkoyna,
Rognaldsvag, Skorpeidet, Trolistua; Naustdal: Fure-
haugstolen, Horstad, Naustdal; Forde: Flaten, Hall-
breim; Jolster: Hamar, Vassenden; Gloppen: Hjort-
set, Hyen, Lote, Sandane; Eid: Nordfjordeid, Vedvik;
Viagsoy: Hagen, Kriakenes, Kvalheim, Langenes, Mél-
Oy, Totland; Selje: Dalstod, Ervik, Lekanger, Sand-
vikseidet. SFi: Vik: Havds, Vik; Aurland: Aurlands-
vangen, Flam, Steinbergdalhytta 1000 m, Vassbygdi,
Vatnahalsen 800 m, Ovstebd 800 m; Lwrdal: Berg-
stélen 650 m, Breistolen 1050 m, Horgje, Lerdal
ZMO, Maristova 800 m; Sogndal: Sogndal; Leikan-
ger: Hermansverk; Balestrand: Brekka, Flesje,
Tuftedalen; Luster: Faberg, Fabergstolene 600 m,
Turtagré 900 m TRM; Stryn: Hornindal, Hornindal-
seter, Stryn, Stoverstein, Videdalen, Videseter 600 m.
Mbire og Romsdal (MRy): Sande: Gurskevdg, Kob-
bervik, Larsnes, Aram; Volda: Bjorkedalsvann, Fol-
kestad; Hareid: Hjorungavdg, Mork; Ulstein: Ul-
steinsvik, Vonheim; Herdy: Djupsvik, Runde, Stokk-
sund; Alesund: Alesund, Ase; Orskog: ? loc. ZMO;
Vestnes: Gjermundnes; Molde; Aukra: Aukra kirke,
Falkehytta, Lovik, Kolholmen, Rindardy; Frana:
Gjendem, Hollinholm; Smola: Andholmen. MRi:
Stranda: Bjordal; Norddal: Valldal; Sunndal: Jor-
dalsgrend; Surnadal: Ovre Surnadal. Sor-Tréndelag
(STy): Agdenes: W Hambora; Rissa: Gafsetdsen,
Rissa VCA, Sétvik; Orland: Beian; Bjugn: Kotengs-
vann; Afjord: Mdlsletten, Mérreaune, A. STi: Opp-
dal: Dalsbekk, Driva st., Drivstua 850 m ZMU,
Gavali 975 m, Hoégsnydda 1150 m, Kongsvoll 900 m
BML ZMB ZMO, Knutsh6 1100—1300 m BML ZMB,

Studies on Scandinavian Bumble Bees 73

Oppdal, Skansen; Alen: Reitan; Roros: Adamsvoll
820 m, Evavoll 700 m, Myrmoen 700 m, Naustervoll
700 m; Trondheim VCA ZMB; Skaun: Sérnypvann
KMT; Orkdal: Hemnekjolen KMT, Sognlia KMT,
Sorvann KMT. Nord-Trondelag (NTy): Flatanger:
Bjorndyver KMT; Namsos: Strandmoen; Neardy:
Breiviken, Dalene, Garmannsviken, Kvalviken, Salt-
botn. NTi: Stjérdal: Hegra st.; Leksvik: Storvann;
Verdal: Billingflaten, Sandviken, Vergden KMT;
Steinkjer: Seim; Grong: Ekkerseter, Fjerdingen,
Trangen; Snasa: Bronstad, Hegge; Lierne: Kvelia,
Seterhaug, Smétjern; Hoylandet: Hoylandet, Skille-
berget, Skogenga; Namskogan: Finnvollan, Nam-
skogan; Royrvik: Bjorkhaug. Nordland { Nsy): Her-
Oy: Syd-Herby TRM VCA; Meldy: Kunna, Reipd,
Storglomvann TRM; Gildeskal: Finnes, Gildeskél,
Gilset, Jelstad, Skauvoll, Storvika, Sor-Fugldy; Bodd:
Bodo BML, Falkflaugdalen, Karlsdyvar, Lopsviken,
Skau. Nsi: Hatfjelldal: Krutvann; Grane: Bafjellmo,
Grane, Majavatn, Rotstokkmobekken, Skomstad;
Vefsn: Ravassbakken, Store Bjornidvann; Hemnes:
Finneidfjord, Krokselvmoen; Rana: Bjellines ZMO,
Krokstrand, Randallsvollen, Révassdal TRM, Um-
skarstjern, Aenget; Beiarn: Gratidalen TRM; Salt-
dal: ?loc. ZMO, Junkerdal, Junkerdalsura, Lonsdal,
Semska, Storjordet TRM ; Fauske: Fauske, Kjeldvann
BML, Sulitjelma BML. Nné: Sérfold: Bonné, Tenn-
vann; Hamaroy: Brennvik, Fjerdevann, Hamnes,
Hansbakk, Haukés, Innhavet, Oppeid, Sandnes,
Skutevik, Strinda, Trandy; Tysfjord: ?loc. ZMO;
Ballangen: Ballangen, Dyrhaug, Elvesletten, Forsa,
Heggemoen, Hesjeli, Myrbakk, Skarneselva; Anke-
nes: Beisfjord ZMA, Bjerkvik, Seterfjell; Evenes:
Jansbakk. Nnv: Vestvagoy: Eggum, Knutstad, Skul-
bru, Stamsund, Storhella, Torvdalsvann, Ure, Val-
berg; Végan: Store Molla, Svoiver ZMA; Andoy:
Andenes SMS TRM, Bjdrnskinn, Dverberg, Myre,
Risdyhavn SMS ZMB. Troms (TRy): Kvefjord:
Borkenes, Vik; Bjarkoy: ? loc. TRM; Lenvik: Finns-
nes; Tromsd: Botnhamn SMS, Ramfjord TRM,
Tromsdal VCA TRM ZMO, Tromsé BML TRM
VCA ZMO; Karlsoy: Hushattoy TRM, Mékeskjer
TRM, Vanno TRM; Skjervdy: Arndy, Ravelseidet,
Uloybukt. TRi: Skanland: Boltds, Lavangseid; Gra-
tangen: Gratangen ZMA; Bardu: Bardu, Do6rum,
Dypdal; Malselv: ? loc. TRM VCA ZMO, Andselv,
Bjerkeng TRM ZMB, Frihetsli TRM, Kirkesdal,
Mauken ZMO, Neset, Nordmo TRM ZMO, Olsborg,
Rundhaug SMS ZMB ZMO, Sorli, Trosdal; Bals-
fjord: ? loc. TRM, Blafjell TRM, Lanes TRM, Stor-
steinnes TRM, Takvann VCA ZMB; Nordreisa:
Bakkeby, Gappruselv, Gapprusfjellet 700 m, Nedre-
foss, Sappen; Kvanangen: Burfjord. Finnmark (Fv):
Kvalsund: Cinkasjavrre, unna Hatteras, Skaidi ZMA
ZMB. Fi: Alta: Arones, Bossekop TCL TRM ZMB
ZMO, Gargia, Jotkajavrre TRM, Raipas ZMO, Tal-
vik; Kautokeino: Biggeluobal, Kautokeino, Suatte
Fielbma, Suolovuobme; Karasjok: Karasjok TRM
ZMA ZMB. Fn: Porsanger: Hamnbukt, Lakselv TRM
ZMA ZMB ZMO, Stabbursnes, Store Tamsdy, Ovre
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Lakselv; Tana: Seida TRM ; Berlevag: SE Berlevag;
Vads6: Makkanes W Vadso, Vadsé. Fo: Sér-Varan-
ger: ? loc. TRM, Elvenes TRM, Galgoaive TRM,
Gjokbukta i Ovre Passvik ZMO, Grense-Jakobselv
TRM, Ivargamme ZMO, Kirkenes TRM, Langfjord-
dalen TRM ZMB, Neiden TRM ZMB, Strand TRM,
Strémsbukt TRM, Svanvik, Tangenfoss ZMQO, Vag-
gatem.

Unrevised records were not inciuded here except
for Troms (TRi): Lyngen: NE and NW Jegervann,
NW Furuflaten (Douglas in litt.).

Sweden. Widely distributed throughout the
country. The abundance is markedly smaller in
Southern Sweden than further north. The avail-
able material includes in fact no specimens from
Vistergotland and recent records only from
Ostergdtland.

A total of about 1600 specimens was examined.

List of localities. Skdne: Barkdkra NRS, Bjirred,
Brunneby, Falsterbo NRS, Genarp, Hagestad NRS,
Halsingborg VCA ZML, Ljunghusen, Lund NRS,
Norrviken NRS, Palsjo, Revingehed ZMB, Sege,
Silvakra, Simrishamn NRS, Vitemolla NRS, Vomb,
Ahus NRS ZMB. Blekinge: Torhamn NRS. Halland:
Dagsds GNM, Enslov, Gunnarp, Halmstad, Laholm,
Skottorp, Ostra Karup. Smdland: Aneboda ZMB
ZML, Branstorp NRS, Biraryd, Ljungby, Odensjo
NRS, Unnen, Vrigstad. Oland: Morbyldnga NRS,
Vickleby. Gotland: Burgsvik, Faré NRS, Kyllej NRS,
Snickjirdet, Ulla hau NRS, Visby NRS. Bohuslin:
Edshultshall NRS, Havstenssund NRS, Kareby NRS,
Syd-Koster NRS. Dalsland: Bengtsfors, Kdpmanne-
bro. Ndrke: Tangerasa. Sodermanland: Tyresd NRS,
Valla NRS, Alberga ZMB. Uppland: Drottningholm
ZMA, Elmsta ZMB, Knutby ZMB, Stockholm NRS,
Tensta ZMB, Uppsala BML, Yxlan ZMB. Vistman-
land: Lindesberg NRS, Saxhyttan NRS, Skultuna
ZMB. Virmliand: Gasborn NRS, Lesjofors, Lindfors
ZMA. Dalarne: Bingsjo NRS, Borlinge ZMA, Falun
NRS, Floda NRS, Foskros NRS, Fulufjill NRS,
Idre, Hjortnds NRS, Leksand Tje, Lima NRS ZML,
Mora NRS, Nittsjo NRS, Njupsjon NRS, Rittvik
NRS, Sandsj6, Siljan, Siljansborg NRS, Siljanfors
NRS, Smedjebacken, Storsidtern NRS, Stora Tandan
NRS, Stiddjan, Sundborn NRS, Sifsen NRS, Silen
ZMA, Sirna ZMA ZML, Sangtorpet Tje, Vikarbyn
NRS, Alvdalen. Géastrikland: Hogbo NRS, Ockelbo
ZMB. Hdlsingland: Bergvik ZML, Delsbo, Fredriks-
fors NRS, Kilafors, Los NRS, S&éderhamn ZMB.
Medelpad: SE Bispfors ZMB, Ede NRS, Kélsillre
NRS, Leringe NRS, Liden NRS, Nedansjo NRS,
Ovansjo NRS, Palljacka NRS, Skallbdle NRS, Tuna
NRS, Tynderd NRS, Overturinge NRS, Ange. Hrje-
dalen: Anafjall ZMB ZML, Fjillnds ZMU, Funis-
dalen ZMB, Hamrafjidll NRS, Sveg, Tinndalen NRS
ZML, Vemdalen. Jdmtland: Bispfors ZMB, Bricke

ZML, Hallen NRS ZML, Jormlien NRS, Jirpen,
Leipikvattnet NRS, Lockne, Mattmar, Mullfjillet
DCL, Sipmege NRS, Stadforsen NRS, Storiien,
Stromsund NRS, Svenstavik NRS, Undersaker, Are
IVU ZML ZMU. Angermanland: Asped NRS, Bond-
sj0, Harndsand NRS ZML, Hornefors ZMB, Haknis
NRS, Kvarnbacken NRS, Orsjén, Ramsele GNM,
Salubdle NRS, Vistansjo Ornskéldsvik NRS. Vster-
botten: Bergsbyn NRS, Degerfors NRS, Grimsmark
ZMB, Gubbdle NRS, J6rn, Klutmark, Siked ZMB,
Skogfors NRS, Stromsér NRS, Visterhiske NRS,
Abyn. Norrbotten: Anttis, Boden NRS, Bredsel, Ba-
verbidck NRS, Edefors, Haparanda, Hirvijarvi NRS,
Junosuando, Karungi NRS ZML, Kengis, Korpilum-
bolo NRS, Kukkola NRS, Lapptrisk, Luled NRS
VCA ZML, Pajala NRS ZML, Pited NRS, Rutijirvi
ZMA, Réabicken NRS, Selet NRS, Strémsund NRS,
Siivis NRS, Tére ZMB, Yttermorajirv NRS, Ojebyn
NRS, Overkalix NRS, Overtorned NRS, Ovre Svartld
NRS. Lapland ( As. Lpm.): Avatrisk NRS, Béngnis,
Dorotea NRS, Fatmomakke, Fredrika DCL NRS,
Hallefors, Kittelfjill, Malgomaj NRS, Ormsjé NRS,
Risbiack NRS, Saxnds, Sandsjébicken ZMU, Vilhel-
mina NRS ZML, Asele NRS DCL ZCL. Ly. Lpm.:
Ammarnds ZMU, Bjorkfors VCA ZML, Blattnicksele
ZMU, Holmen GNM, Joestrém, Lycksele NRS,
Rautjarnmyran GNM NRS, Sandsjon ZMU, Sorsele
NRS, Stensele NRS, Stensundforsen GNM, Tjultrisk
BML, Tdrna NRS ZML, Ornis ZMU. P. Lpm.:
Abborrtrésk, Arjeplog, 61 km NW Arjeplog, Arvids-
jaure, Jackvik, Skattrisk. Lu. Lpm.: Gillivare NRS
ZMA ZML, Harspranget, Ketjaure NRS, Kvikkjokk
NRS ZML, Malmberget, Muddus, Nikkojarnga NRS,
Njunjes VCA, Porjus IVU ZML, Sarek NRS ZML,
Satisjaure, Sitojaure, Sjitnjajarnga NRS, Sjofallet,
Virihaure area ZMU. T. Lpm.: Abisko NRS ZMA
ZML ZMU, Bjorkliden NRS ZMA ZML, Jukkas-
jdrvi NRS ZMA, Kaisepakte NRS, Kiruna ZMA,
Kummavoipio NRS, Nakarijirvi NRS, Njuonjevare
NRS, Stenbacken NRS, Svappavaara NRS, Torne-
trisk, Vassijaure NRS ZMA, Vietovare NRS, Vittangi
NRS.

Unrevised records were not included here except
the following (Ander in litt.): Ostergitland: Omberg,
Stjarnorp, Ostra Ryd. Bohuslin: Ockerd.

Finland. Commonly occurring throughout the
country (Elfving 1968).

The total distribution of the subspecies, B.
Jjonellus subborealis Richards. Iceland — Fenno-
scandia — ? further east.

Remark on the geographical range

The subspecific status of the Russian popu-
lations is unknown. Consequently the inter-



grading zone and the territorial limmits of B. j.
subborealis and the nominate subspecies (Fig. 62),
the latter reaching north to Denmark and Baltic
Sea, cannot be indicated.

Biology

Nest. Pollen-storer (Meidell 1934b, pp. 86, 113).
It establishes nests in and below the surface
of the ground and at various depths. Also re-
corded in abandoned bird nests built in trees.
The size of the colonies is in general small.
Meidell (unpublished) estimated the maximum
number of workers produced in a colony as
about 30 specimens. He states moreover that
the species produces two generations in a season
(Meidell 1968).

Flight season. From last half of April to the
end of September. Queen: 19 April-28 Sept.;
worker: 4 May—25 Sept.; male: 7 June—26 Sept.

BOMBUS (PYROBOMBUS) LAPPONICUS

(FABRICIWS)

Apis lapponica Fabricius, 1793, p. 318 No. 13;
Zimsen 1964, p. 415 No. 1078, lectotype @ CCC!
selected by Lgken (1966a). Type area Sweden:
Lapland (‘Lapponia Dom.de Paykull’).

(Apis lapponica: Quensel in Acerbi 1802.
Bombus lapponicus (Fabricius); Dahlbom 1832,
p. 41; Zetterstedt 1838; Boheman 1844, p. 103;
Wahlberg 1854, 1855; Thomson 1870, 1872;
Siebke 1880; Sparre Schneider 1889, 1895a,
1895b, 1898, 1909; Strand 1898b, 1901, 1904,
1910; Lie-Pettersen 1901, 1907; Aurivillius 1903;
Bengtsson 1904, 1908, 1931; Friese & Wagner
1912; Ringdahil 1915; Lundblad 1924; Soot-
Ryen 1925; Forsslund 1929, 1951; Gaunitz 1929;
Hellén 1933; Meidell 1934a; Barendrecht 1941;
Pittioni 1942; Brinck & Wingstrand 1949; Lgken
1949, 1950; Brinck 1951; Kruseman 1959; Elfving
1960, 1968; Ander 1965. Bombus alpinus: Dahl-
bom 1832, p. 32 (partim); Siebke 1880 (partim).
Bombus lapponicus var. lugubris Friese, 1902,
p. 495 nec Morawitz 1880, holotype § TRM!,
type area Norway: Troms (TRi): Méilselv; Sparre
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Schneider 1906, 1909, 1910. Bombus lapponicus
var. scandinavicus Friese, 1911, p. 684, type =
holotype of Bombus lapponicus var. lugubris;
Friese & Wagner 1912; Meidell 1934a; Lgken
1949, 1950. Bombus lapponicus scandinavicus
Friese; Pittioni 1942, 1943; Brinck 1951; Kruse-
man 1959; Elfving 1960; Reinig 1965; Loken
1966¢c. A bibliographic reference to the species
is compiled by Pittioni 1942.)

First Scandinavian records

Norway. Troms (TRy): SkjervOy; Finnmark
(Fi): Alta: Bossekop (Dahlbom 1832).
Sweden. Lapland (Fabricius 1793).

Taxonomical remarks

Apis lapponica mentioned by Quensel in
Acerbi (1802) presumably refers to this species.
A coloured drawing applies to the nominate form,
but the hindmost gastral segments are described
as ‘apice albido’.

The great variability in the colour pattern of
B. lapponicus throughout its range has been
subject for studies from a genetical and zoogeo-
graphical point of view (Vogt 1909, 1911; Skori-
kov 1912; Korner & Zarapkin 1938; Pittioni
1943; Reinig 1965; etc.). A vast number of
colour variants have been named and several
subspecies recognized (Pittioni 1942, 1943), seven
of which refer to Europe (Reinig 1965, p. 118).

Two Scandinavian subspecies were recognized,
viz. B. I lapponicus and B. [. scandinavicus.
They are readily separated in their typical forms,
cf. the description below, but there is a great
range of intermediates and aberrants resulting
in a number of designations. B. I. var. praticola
Sparre Schneider, 1909 nec Kirby 1837, B. L
var. ornatulus Friese, 1911, B. [. var. dissidens
Friese, 1911, B. [. var. helveticus Friese, 1911,
B. . var. norvegicus Friese, 1911, B. I. var.
noricus Skorikov, 1912, B. I. formolosus Skorikov,
1912, B. . var. collaris Hellén, 1933, B. I vat
melanarius Hellén, 1933, one or several of which
mentioned as occurring in Scandinavia by the
designators and/or Friese & Wagner (1912),
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Soot-Ryen (1925), Meidell (1934a), Laken (1949),
Brinck (1951), are infrasubspecific forms. The
latter author also mentions a number of colour
forms (Sweden: Lapland (Lu. Lpm.): Virihaure)
which reflect the variability in the population
in the area of overlap.

B. lapponicus is considered as holarctic by
European authors (Pittioni 1942) and the nearctic
population, occurring in Alaska, Canada, Rocky
Mountain states, is treated as a subspecies,
B. I. sylvicola Kirby. For one thing, owing to
the morphological differences in the male geni-
talia, I follow American authors (Krombein &
Burks 1967) in giving the nearctic taxon specific
rank, viz. B. sylvicola. Thus B. lapponicus is
treated as a palearctic species.

Queen, worker

Morphological characters. Malar space just
shorter than distal width, longer than A; but
shorter than A, Disc of clypeus with uneven,
rather strong puncturing except for a small almost
impunctate, narrow and often slightly keeled area
in between lateral impressions, which nearly meet
in the middle of the anterior edge. Labral furrow
moderate to well-defined, in width markedly less
than %4 labral width. Mandible (Fig. 16 A).
Outer surface of hind tibia rather alutaceous,
dorsal inner distal angle almost without endite
process (Fig. 16 B). The longest hairs in posterior
fringe of hind basitarsus distinctly exceeding half
the greatest width of the segment. T, distally
dimpled. Coat somewhat shaggy. Queen measure-
ments cf. the subspecies.

Colour pattern. T,-; with ferruginous hairs,
those of T, black. Otherwise cf. the subspecies.

Male

Morphological characters. Malar space about
as long as distal width and hardly as long as
A,is. Agjust shorter than A;, occasionally equally
long. A, about as long as distal width. Hind
tibia and hind basitarsus individually with longest
hairs in posterior fringes exceeding twice the
greatest width. Distal margin of St, thickened.

Sty (Fig. 37A); gonostylus and volsella (Fig.
37B); penis valve (Fig. 37C). Coat shaggy.
Body of small size.

Colour pattern. T,-3 with ferruginous pile,
otherwise cf. the subspecies.

Distribution (Fig. 63)

Norway. Widespread occurrence along the
mountain chain and ranging from about 58°30’
N, viz. the inner districts of Aust-Agder, Vest-
Agder and Rogaland, to the arctic coast. In
general the dominant bumble bee in alpine/arctic
and subalpine/subarctic zones and distributed in
adjacent woodland as well. In Southern Norway
locally reaching sea level in the western fjords
and sporadically observed on islands off shore.
The southernmost records are from the hills in
outer district of Vest-Agder. In Northern Norway
the abundance may be equally great inland and
along the coast, even the outmost islands are fre-
quently occupied. In Southern Norway recorded
1300 m s.m.

Biotopes: Salix biotopes, Vaccinium heaths,
pastures, mountain-meadows.

A total of about 2300 specimens was examined.

List of localities. Akershus: Oslo: DCL. Hedmark
(HEs): Elverum: Elverum ZMO; Hamar: ZMO;
Ringsaker: Mesnalien. HEn: Trysil: S Sjoenden;
Tynset: Dallvang SMS, Tyldal ZMB ZMO; Tolga-
Os: Norva 680 m. Oppland (Os): Jevnaker: Rands-
fiord USU; Ostre Toten: Stubdalen; Nordre Land:
Dokka USU, Kinn, Torpa; Etnedal: Bruflat, Os
715 m; Sor-Aurdal: ? loc. ZMO, Breidablikk, Reinli;
Nord-Aurdal: Fagernes ZMO, Flya 850 m, Hovda
760 m, Knutshaugen, Szbudygard N Fagernes; Oyer:
Aksjo 1000 m, Oyer, Astdalen 900 m; Ringebu: Zloc.
ZMO. On: Vestre Slidre: Kinnholt 1000 m, Svenske-
setra 900 m, Olken; Ovstre Slidre: Skammestein
700 m, Smorkollen S Bygdin 1100 m; Vang: ? loc.
ZMO, Bygdin hotel 1100 m, Eidsbugarden 1200 m
BML ZMB, Grunke 950 m, Otrévann 1000 m, Tyin
1100 m USU ZMB, Oye USU ZMB, Oylo ZMO;
Fron: ? loc. ZMO; Sel: Heidal TRM ZMB, Mysu-
seter 900 m; Vaga: Gjendesheim 1000 m BML ZMB,
Hindseter 900 m, Klones, Leirungen 1050 m, Rands-
verk 800 m TRM ZMB, Skjerva 900 m, Valdresflya
1150 m, Végdmo ZMB ZMO; Lom: Bovertun 960 m,
Galdesand, Leirdalen 900 m; Skjik: Breidalsvann
900 m, Grotii 900 m, Langevann 930 m, Skjdkseter
800 m, Strynsfjell 1100 m; Dovre: Dombis ZMO,
Dovrefjell 1000 m NRS TCL VCA ZMB ZMC ZMO
ZMU, Déraseter 1050 m, Fokstua 930 m ZMO ZMB,
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Fig. 63. B. lapponicus (Fabricius). Oblique up to the left hatching = B. I. lapponicus (Fabricius); oblique up
to the right hatching = B. /. scandinavicus Friese. Legend as in Fig. 50.

Hjerkinn 950 m ZMO, Toftemo ZMO, V4lisjo 950 m
ZMO. Buskerud (Bo): Flesberg: Hvila; Kongsberg:
ZMO. Bv: Sigdal: Haglebu, Kopseng, Nedre Eggedal,
Nordbygda; Nore og Uvdal: Bjorkeflatd 600 m, Gav-
lenseter 1120 m, Norstebd 700 m, Rodberg, Solheim-
stul 1000 m, Sonstevann 1050 m, Tunnhovd 850 m;
Ovre Hein 1120 m; Nes: Buglebjérk 900 m; Gol:
Gol; Hemsedal: Kjélen 1000 m, Lykkja 900 m,
Stoytestdlen 950 m; Al: Bergsjo 1100 m, Laudalseter
1100 m, Levell 700 m, Tvist 1080 m, Vallehalle 1120 m;
Hol: Fagerheim 1150 m, Geilo 800 m VCA ZMB,

6. Bumble Bees.

Geitryggen 1220 m, E Halne 1150 m, Haugastol
1000 m VCA ZMB ZMO, Kvasshogda 1200 m, Lille-
vann 1150 m, Nygird 1000 m, Vikastélen 1000 m,
Hovet, Nyestolen 1050 m, Olsenvann 1100 m, Seim,
Ustaoset 1000 m. Telemark (TEy): Drangedal: Om-
nes. TEi: Seljord: Svartdal; Fyresdal: Moland; Mo:
Grimdalen; Vinje: Edland, Kromvika 930 m, Kros-
sen 700 m, Rauland kirke 700 m, Szrensgrend, Urdbo
700 m, V& 700 m; Tinn: SE Borsjoen 1150 m, Mds-
vatndammen 900 m, Sneiseli 960 m. Aust-Agder
(AAi): Amli: Smedland; Bygland: Loéndal, Ose;
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Valle: Kvestad, Rygnestad, Valle; Bykle: Breivann
700 m, Breive. Vest-Agder (VAy): Marnadal: Man-

dalsheiene ¢ 26 May 1936 (Mei), Sloykedal ¢ 2 ¥% (R .

Nordhagen). VAi: Aseral: Espelid; Sirdal: Dyngefjell
900 m, Handeland, Nedre Siredal ZMO, Sinnes.
Rogaland (Ry): Lund: Eikjelandsdalen; Bjerkreim:
Hovland, Malmeim. Ri: Forsand: Fylgjesdalen, Lys-
botn, Lyse, Meling TRM ZMB, Tangen; Hjelmeland:
Ardal; Suldal: Bleskestadmoen 875 m, Bratveit, Jon-
stdl 700 m, Kvanndal, Kvannvann, Krokvasshei,
Leirdalen 700 m, Mostdl 600 m, Moen, Nesflaten,
Roaldkvam, Sandvann SMS, Steinkilen, Svortebekk,
Suldal BML SMS, Ulisneskleiva, Vige, Ovre Kringle-
vann, Aimjddlo BML; Sauda: Hellelandsbygda, Sau-
da, Saudasjen, Slettedalen, Svandalen, Ovre Sand-
vann 1050 m. Hordaland ( HOy) : Fitjar: Fitjar; Sam-
nanger: Hoyseter; Fana: Sanddalen, Tveiterds VCA;
Fjell: Solsvik; Bergen; Askoy: Hegernes VCA,
Herdla, Io; Osterdy: Kleppe; Vaksdal: Eidslandet.
HOi: Kvinnherad: Ovredal, Lio, Rosendal; Odda:
Austmannli 800 m, Dalen 900 m, Hordasvingene
1000 m, Mittleger 1150 m, Réldal, Svanndalsflona
1000 m, Valldal 900 m; Ullensvang: Bersavikvatn
1230 m, Bjoreidalshytta 1100 m, Fossli 750 m, Fresvik,
Grythorgi 1000 m, Hjolmo, Isdalen 835—1200 m,
Kinsekvelv 1200 m, Lofthus, Mé&bd&dalen, Rjoto 1100
m, Skidtstdlen 930 m, Stavali 900—1080 m, Storli-
seter 900 m, Sysendalen TRM VCA ZMB, Tindholen
1250 m, Veigvann 1175 m, Viveli 876 m VCA ZMB,
Ovre Eidfjord; Kvam: Djoénne; Voss: Hangurfiellet
800 m, Mjolfjell 600 m, Rong, Sandfjell 1100 m, Vika-
fiellet 1000 m, Voss TRM ZMB; Ulvik: Finse VCA,
E Mjolfjell 760 m. Sogn og Fjordane (SFy): Hylle-
stad: Botn, Eide, Hatleim; HOoyanger: Fuglsetfjorden,
Lavik; Gaular: Bygstad, Slotten, Haukelandsvann;
Fjaler: Hellestrand; Flora: Sundaneset, Trollstua;
Naustdal: Frammarsvik, Horstad; Foérde: Flaten,
Forde, Hallbreim; Jolster: Hamar, Vassenden VCA
ZMB; Gloppen: Hjortset, Hope, Hyen, Lote, Lots-
bergfjellet 700 m, Sandane; Eid: Heggjabygda. SFi:
Vik: Broslieggen 1000 m, Hestavollen 900 m, Havas,
Malset 850 m, Arnafjell 1000 m; Aurland: Berekvam,
Flam, Kvammadal 950 m, Steinbergdalshytta 1000 m,
Uppsete 850 m, Vassbygda, Vatnahalsen 800 m;
Lardal: Bergstolen 650 m, Breistélen 1050 m, Eggje-
stolen 700 m, Grote, Maristova 800 m; Sogndal:
Kaupanger, Sogndal; Leikanger: Hermansverk, Lei-
kanger, Suphammer; Balestrand: Brekka, Dueskar,
Fjzerland, Flesje, Horpedalen, Kvamsody, Mel, Mun-
dalsdalen, Suphellesetra, Tuftedalen; Ardal: Hols-
bruvann 750 m, Ardalstangen; Luster: Dalsdalen,
Féberg, Fabergsttlen 600 m, Jostedal, Nigardsbreen
650 m, Okkleviki, Turtagro 900 m TRM VCA; Stryn:
Briksdal, Hjelledalen, Hornindal, Hornindalsetra,
Stryn, Videdalen, Videseter 650 m. Mdre og Romsdal
(MRy): Volda: Biorkedalsvann; Orskcg: %loc. ZMO;
Vestnes: Gjermundnes, Vikebukt. MRi: Stranda:
Bjordalen, NW Dalsnibka 950 m, Fivelstad, Kvann-
dalsetra 7CC m, Norangdalen, Vollset; NMorddal: Vall-
dal; Surrdal: ? lce. KCL, Brandstad; Surnadal:

Kvanne ZMO, Ovre Surnadal. Sor-Trondelag (STy):
Rissa: Sotvik; Afjord: Mérreaure. STi: Oppdal:
Driva st., Dalsbekk, Drivstua 850 m ZMU, Gros-
myra N Hjerkinn 1000 m, Gavali 975 m, Kaldvella
1100 m Lar, Knutsh6 11001300 m BML ZMB ZMU,
Kongsvoll 900 m BML TRM ZMB ZMO ZMU, W
Kongsvoll 1050 m, Nystugudal 1000 m, Stroplsjo
1200 m Lar, Stélan 750 m; Roros: Evavoll 700 m,
Myrmoen 700 m; Tydal: Svarttjern 830 m; Trond-
heim VCA ZMB; Orkdal: Hemnekjolen KMT. Nord-
Trondelag (NTy): Flatanger: Bjoroyver KMT; Nam-
sos: Strandmoen; Neroy: Dalene, Kvalviken, NTi:
Verdal: Godbekktjern KMT, Vergden KMT; Lierne;
Kvelia, Nordli KMT, Smatjern; Namskogan: Finn-
vollan, Aktejirvi; Roéyrvik: Bjorkhaug. Nordland
(Nsy): Vega: TRM; Herdy: TRM; Meloy: Glom-
fjord, Kunna, Reipd, Storglomvann 500 m TRM;
Gildeskal: Prestegarden, Skauvoll, Storvika; Bodo:
Falkflaugdalen, Lopsviken, Ronviksfiell, Skau. Nsi:
Grane: Bafjellmo, Majavann; Vefsn: Ravni; Rana:
Bjellanes ZMO, Randallsvollen, Umskarstjern, Aen-
get; Saltdal: ? loc. TRM ZMO, Junkerdal, Junker-
dalsura, Lonsdal, Semska 675 m, Storjordet TRM;
Fauske: Kjeldvann S Sulitjelma BML, Laamivann
720 m BML, Sulitjelma BML. Nné: Sorfold: Tenn-
vann; Hamardy: N Strinda, Fjerdevann; Tysfjord:
? loc. ZMO; Ballangen: Hesjeli; Ankenes: Bjornfjell
500 m, E Seterfjell; Narvik. Nnv: Vestvagoy: Eggum,
S Valberg; Vagan: Store Molla; Anddy: Risoyhamn.
Troms (TRy): Kvafjord: Borkenes, Vik; Bjarkoy:
Noc. TRM; Tromsé: Bottnhamn SMS, Floyfjell
TRM VCA, Ramfjord TRM, Tromsdal NMW TRM
VCA ZMO, Yttre Malangsfjord TRM; Karlsdy:
Bukkhattéy TRM, Finnkirken TRM, Hushattdy
TRM, Karlséy, Makeskjer TRM ZML, Vanné TRM;
Skjervoy: Ravelseidet, Uldybukt, Vaddas. TRi: Gra-
tangen: Gratangsbotn ZMA ; Bardu: Altevann, Seter-
moen; Mélselv: ? loc. VCA ZMO, Bjerkeng VCA
TRM, Cara¢ TRM, Frihetsli TRM, Kirkesdal, Klet-
ten ZMO, Lille Rostavann TRM, Mauken TRM
ZMO, Moen TRM TCL, Nordmo VCA TRM, Rund-
haug ZMB ZMO, Réavann TRM, Sorli; Balsfjord:
Blafjell TRM, Takvann VCA TRM ZMB; Storfjord:
Helligskogen; Nordreisa: Bakkeby, Bilto, Gapprus-
fjell 700 m, Javroaive 900 m, Nedrefoss, Sappen;
Kvanangen: ? loc., Kvenangsfjell 400 m. Finnmark
(Fv): Hasvik: Breivik; Hammerfest: TRM; Kval-
sund: Cinkasjavrre, unna Hatteras, Skaidi ZMA;
Masoy: Magerdy ZMO; Nordkapp: BML. Fi: Alta:
VCA, Arones, Bossekop TRM ZMB ZML ZMO,
Jotkajavrre 400 m TRM, Kvalfjord ZMO, Kéfjord
TRM, Vina TRM, Raipas ZMOQ; Kautokeino: Bigge-
luobal, Kautokeino ZMO, Suatte Fielbma, Suolo-
vuobme; Karasjok: TRM ZMA ZMB ZMO. Fn:
Porsanger: ? loc. TCL VCA, Festningsstua TRM,
Hamnbukt, Kistrand NMW VCA ZMQO, Lakselv
TRM ZMA ZMB ZMO, Skoganvarre, Stabbursnes
TRM ZMB ZMO, Ovre Lakselv ZMB;: Lebesby:
Adamsfjorddal BML; Vadsd: Jakobselv TRM, Vadso
BML. Fo: SHr-Varanger: ? lcc. TRM ZMB, Bugdy-



nes TRM, Elvenes TCL, Galgoaivve KMT TRM,
Gjobukta in Ovre Pasvik ZMO, Grense-Jakobselv,
Kirkenes 1ZB KMT TRM ZMA ZMB, Karpefjell
ZMO, Langfjcrddal TRM VCA ZMB ZMO, Neiden
TRM, Solheien TRM, Strand TRM, Svanvik, Ovre
Neiden TRM.

Sweden. Widely distributed from about 61° N
in Dalarne north throughout Lapland. Single
records in the eastern lowlands, from Uppland,
and northwards, are noteworthy.

A total of about 1000 specimens was examined.

List of localities. Uppland: Vassunda @ 28 June 1951
(Torsell) IVU, Osteraker ¥ 17 July 1908 (Wretlind)
ZMU. Dalarne: Fulufjidll NRS, Hundfjill, 1dre, Lima,
Langfjdllet NRS, Nipfjillet NRS, Slagufjdll NRS,
Storvitteshdgna NRS, Stora Tanddn NRS, Stddjan,
Sdlen ZMA, Sdarna NRS, Tofsingdalen National Park
NRS. Hdlsingland: Delsbo 33 1903 VCA. Hdrjedalen:
Girtibauna, Hamrafjdll NRS ZML, Skatfjdll NRS,
Sanfjill NRS, Tinndalen NRS ZML. Jamtland: Brat-
tikfjill, Enafors NRS ZML, Gidddede, Handol, Lei-
pikvattnet NRS, Mullfjill, Snasah6garna NRS, Stall-
tj. stugan, Storlien, Svenstavik NRS, Undersaker
ZML ZMU, Are IVU ZML ZMU, Areskutan ZML.
Angermaniland: Hirndsand & 1 July 1942 (Fredlin).
Norrbotten: ? loc. ZMU. Lapland (As. Lpm.): Bang-
nis, Dorotea NRS, Fatmomakke, Njakafjill, Sats-
fjall ZML NRS, Saxnds NRS ZML. Ly. Lpm.: Am-
marnds GNM, Bjérkfors VCA ZML, Gargnéds NRS,
Grevattnet in Sorsele NRS, Grundforsen, Héggas
GNM NRS, Iltebursfors NRS, Kvédrnbicken NRS,
Laxfjill, Lycksele VCA, Norra Storfjallet NRS, Ol-
tokjaure, Sorsele NRS, Tjultrdsk, Tdrna NRS, Térna-
sjén, Vinnis NRS, Vistansjo, Ornds NRS. P. Lpm.:
Arjeplog, Jdckvik, Peskehaure ZMU, Svalesjaure.
Lu. Lpm.: Gillivare NRS, Kutjaure NRS, Kvikkjokk
NRS ZMA ZML, Malmberget, Markovaare NRS,
Meatajaure NRS, Muddus National Park NRS,
Njunjes ZMA, Ruotjajaure NRS, Sarek National
Park NRS ZML, Sjitnjajarnga NRS, Sjofallet, Tarra-
dalen NRS, Vaisaluokta NRS, Virihaure area (Birna-
pakk ZMU — Killanjaure ZML). — Rapasédter ZMU
— Staloluokta NRS ZML — Stora Titir ZMU T.
Lpm.: Abisko NRS ZMA ZML ZMU, Bjorkliden
NRS ZMA ZML, Jukkasjirvi NRS ZML, Kaisepakte
NRS, Karesuando NRS, Karsavaggejokk, Kesajarvi
NRS, Kiruna NRS ZMA, Kummavoipioc NRS, Kur-
ravaara NRS, Nakerijarvi NRS, Njuolja IVU, Nju-
orajaure NRS, Nuonjevare NRS, Piltsa NRS, Sarva-
jokk NRS, Sinnukasjirvi ZMU, Stenbacken NRS
ZML, Stordalen NRS, Tornetrdsk area ZMA, Vad-
vetjokko National Park ZMA, Vassijaure NRS ZMA,
Vietovare NRS, Vittangi NRS.

Finland. Widely distributed from about 65°
30’ N north to the arctic coast (Elfving 1968).
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World distribution. Arcto-alpine. Europe (in
British Isles restricted to Southwestern England,
Wales, Northern England, Scotland; NW Portu-
gal; NW Spain; The Pyrenees; The Appennines;
The Alps; The Balkan mountains; Greece
(Olympus); Fennoscandia; Northern European
USSR incl. Kola pen., Novaya Zemlya) —
Northern Siberia — Kamchatka — Altai — Pamirs
— Tien Shan (Pittioni 1942, pp. 194—198; Reinig
1966; Yarrow 1959 and in litt.).

Zoogeographical remarks

B. lapponicus is divisible into two Fenno-
scandian subspecies on the basis of the yellow
pile extension of the vesture. The subspecies
described below meet and intergrade in part of
Northern Scandinavia in a zone tentatively illu-
strated on the map (Fig. 63). The distribution
of the subspecies indicates immigration into
Scandinavia from two directions, viz. the paler
coloured B. I. lapponicus invading arctic areas
from east and the darker B. [l scandinavicus
immigrating from south. Kruseman (1959) indi-
cates that the latter might be an interglacial
relict. Reinig (1965, pp. 124—126) suggests that
the strongly variable appearance in the area
of overlap is caused by intergrading of three
populations, viz. (1) B. l. lapponicus immigrating
from east; (2) B. l. scandinavicus invading Norway
from south in interglacial period and developing
strongly melanic appearance while isolated in
the western refuges during Wiirm; (3) an addi-
tional post-glacial population immigrating from
south. However, the melanic appearance of B. L
scandinavicus does not necessarily favour a theory
of glacial survival and the recent distribution of
the subspecies may be explained by post-glacial
immigration only.

Biology

Nest. Pollen-storer. A number of nests have
been recorded, all of which are situated on or
just below the surface of the ground, preferably
in vacated rodent nests. The colonies are rather
small, the number of workers produced in a
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colony established in Northern Norway (Troms
(TRi): Malselv: Andsfjell) is estimated to ‘rund
zwei dutzend’ (Reinig 1965, p. 115), the date of
excavation and the number of broods not men-
tioned. Meidell (unpublished) located two colo-
nies (Rogaland (Ri): Suldal: Ullsnes 750 m)
established in separate abandoned mouse nests
at the base of the same tuft of Vaccinium myrtillus
and V. uligonosum, both of which were already
finished on 4 July.

Flight season. From beginning of May till
beginning or end of September. Queen: 6 May--
24 Sept.; worker: 3 June—-2 Sept.; male: 15
June—1 Sept. A total of six workers recorded
at sea level in the western fjords as early as
19--30 May illustrates that the emergence of
queens is related to the local conditions, i.e.
B. lapponicus hibernating at lower altitude may
appear in the middle of April.

Biological remarks

The early appearing males and the early com-
pleted colonies observed by Meidell above,
emphasize a rapid cycle. Considering the length
of the flight period, one may ask whether the
successive emergence of hibernating queens
extends for an unusually long peried and length-
ens the season accordiugly, or whether the species
in at least some seasons produces two generations,
as stated for B. jonellus in both the lowlands and
in subalpine/alpine regions (Meidell 1968), and
moreover indicated for other species of this
subgenus (Hobbs 1967, p. 1286). However, a
rapid cycle does not agree with a colony raised
in an observation box (Hasselrot 1960, Table 8),
where, for instance, the pre-imaginal stages lasted
at least about 14 longer than for other species
raised under the same conditions. It is uncertain
to what degree the development was influenced
by artificial conditions.

BOMBUS LAPPONICUS LAPPONICUS
(FABRICIUS)

The nominate subspecies is distinguished from
B. I. scandinavicus by yellow hairs on T,, T,-s.

Queen, worker

Queen measurements: N = 20; Norway:
Finnmark (F38): Sor-Varanger; malar space:
0.58 mm (+0.03+0.01) range: 0.50-0.63 mm;
‘radial length’: 3.72 mm (4+0.114+0.02) range:
3.50-3.90 mm; interalar width: 4.87 mm (+0.18
+-0.04) range: 4.35-5.5 mm. Body of medium
size.

Colour pattern. Pile of vertex with variable
admixture of yellow; hairs of collar, posterior
crescent-shaped part of scutellum, lateral tufts
of T;, Ts;; yellow. Pile of T,-, ferruginous.
Otherwise coat black. Interalar band posteriorly
v-shaped, i.c. including black hairs of scutellum.

Variation. The yellow-haired collar just reaches
posterior lobe of pronotum or covers the lobe
and adjacent margin of episternum as well,
occasionally the lobe is covered with a mixture
of yellow and black hairs. Corbicular fringes
pale yellow, pale ferruginous or tipped so. T;-;
with variable admixture of ferruginous hairs,
occasionally T, with variable admixture of black
hairs.

Male

Colour pattern. Pile of face below antennal
sockets predominantly yellow, likewise pile of
vertex. Collar extending down episternum, cres-
cent-shaped posterior part of scutellum, T, and
T, yellow-haired. Venter and all femora with
yellow hairs, usually of paler shade. Fringes of
hind tibia and hind basitarsus predominantly
yellow. Hairs on T,-3 ferruginous. Coat other-
wise black. Interalar band usually not broader
than collar and posteriorly v-shaped.

Variation. Slight variations in the extension
of yellow hairs, e.g. on fore- and mid-legs. T,-;
with variable admixture of ferruginous hairs.

Distribution (Fig. 63)

Norway. Restricted to the northeasternmost
part of the country, viz., the eastern part of
Finnmark.

Sweden. Restricted to northeastern part of
Lapland.



Table 1I. The frequency of B. I. lapponicus (Fabricius
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) in Fennoscandia-Petsamo. Areas suggested as being

occupied by this subspecies in italics. Figures in () refer to queens only.* Mainly based on collection ZMH

revised by Elfving

Number of specimens

B. I. lapponicus

Area total B. L. lapponicus in-per cent
Norway 838 ® 83 ® 2838 &)
Troms (TRy) 134 (59) 21 (13) 16 22)
Troms (Tri) 188 (89) 43 (22) 23 (25)
Finnmark (Fv) 19 @) 7 (3) 37 (43)
Finnmark (Fi): Alta 51 (32) 33 (25) 65 (78)
Finnmark (Fi): Kautokeino-Karasjok 39 4) 31 ()] 79 (100)
Finnmark (Fn) 112 27 70 (24) 63 (89)
Finnmark (F3) 86 (32) 79 29) 92 91
629 (250) 284 (120)

Sweden
Lapland (As. Lpm.) 41 4 3 3) 7 (7
Lapland (Ly. Lpm.) 72 47) 10 4) 14 ()
Lapland (P. Lpm.) 6 3) 4 (3) 67 (100)
Lapland (Lu. Lpm.): Virihaure 47 20) 10 6) 21 (30)
Lapland (Lu. Lpm.): Malmberget 111 (44) 103 41 93 (93)
Lapland (T. Lpm.): Tornetrdsk area —

Karesuando 230 (54) 113 (18) 49 (33)

507 (209) 243 (75)

Finland *-Petsamo
Lapponia (Le): Kilpisjdrvi 122 86 70
Remaining areas north of polar circle 245 230 94
South of Polar civcle many all 100

Finland. This subspecies apparently occupies
the entire area of the distribution of the species
except the westernmost area, viz. Lapland (Le),
cf. Table II.

The total distribution of the subspecies, B. I.
lapponicus (Fabricius). Northeastern Fennoscan-
dia — Kola pen. — Northern Russia — Northern
Siberia to Anadyr Bay (Pittioni 1943, p. 29).

Faunistic remarks

The distribution of the nominate subspecies,
reaching northeasternmost part of Norway,
agrees with Sparre Schneider (1906, 1909) but
disagrees with Reinig (1965, p. 120, the map).
The latter considers Kola pen. as the western
border area of this subspecies and Northeast-
ern Norway and Northern Finland as an inter-

grading zone. Consequently, he includes Swedish
Lapland, the type area of the species, in the
area occupied by B. I. scandinavicus.

The more westerly cccurrence of the nominate
subspecies indicated herein is based on a pheno-
typical study of the collections, and the frequency
distribution of this subspecies is presented in
Table II. By keeping to the so-called 75 per cent
rule, the districts suggested as occupied by the
nominate subspecies are indicated. The western
border line (Fig. 63), based on the figures in
Table II, is of course artificial and tentatively
indicated. By using the frequency presented in
brackets, referring to the more colour-stable
queens only, the western limit should be moved
a bit further west, i.e. B. L lapponicus would
occupy more of Finnmark. Larger material is,
however, needed to adjust the indicated limits
of the transitional area.
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BOMBUS LAPPONICUS SCANDINAVICUS
FRIESE

Description of holotype (Friese 1902, p. 495):
‘Segment 2—6 rot behaart ohne gelbe Behaarung’.

Supplementary description of the holotype:
Indication of yellow collar (barely seen by naked
eye) laterally reaching posterior lobe of pronotum.
A few yellow hairs admixed in lateral fringes of
scutellum. Hairs on T,-; and lateral fringes of
Te rather bright ferruginous. Lateral part of
fringes of St,, fringes of St,-¢ pale ferruginous.
Coat otherwise black.

The subspecies is distinguished from the nomi-
nate form by the absence of yellow hairs on
gaster. Queen and workers with no trace of
yellow hairs at all are separated from workers
of B. alpinus (Linnaeus) and B. arcticus diabolicus
Friese by the shorter malar space, different
microsculpture in ocellar-orbital field and indis-
tinct inner distal posterior process of hind tibia
(Fig. 16B).

Queen, worker

Queen measurements: N = 20; Norway:
Oppland; malar space: 0.58 mm (+0.034-0.01)
range: 0.50—0.60 mm; ‘radial length’: 3.83 mm
(4+0.09+0.02) range: 3.80—3.95 mm; interalar
width: 4.96 mm (40.2040.05) range: 4.45—
5.23 mm. Body of medium size.

Colour pattern. Cf. description of holotype.

Variation. Coat of thorax entirely black or
with more or less pronounced yellow-haired
collar and scutellum; if pronounced, collar
reaches adjacent margin of episternum and entire
crescent-shaped posterior part of scutellum is
yellow-haired; interalar band includes black hairs
of scutellum, i.e. posteriorly v-shaped. T, with
variable admixture of ferruginous hairs; ferrugi-
nous hairs on T, anteriorly more or less replaced
by black ones, occasionally T, entirely black-
haired. Anterior part of T, with variable ad-
mixture of ferruginous hairs.

A tendency to pronounced yellow collar and
scutellum is less frequent outside the intergrading
zone, and everywhere is more often present in
werkers than in queens.

Male

Colour pattern. Pile of face below antennal
sockets pronounced yellow. Pile of vertex with
variable admixture of yellow. Yellow collar
reaching posterior lobe of pronotum, crescent-
shaped part of scutellum yellow-haired. Pile of
episternum, trochanters, femora with variable
admixture of yellow. Fringes of hind tibia, hind
basitarsus pale yellow. Hairs on T,-, ferruginous.
Sty-¢ pale yellowish fringed. Coat otherwise
black. Interalar band posteriorly v-shaped.

Variation. Yellow collar varies in width and
may extend part of the way down the episternum,
occasionally yellow pile strongly reduced. Yellow
hairs on head, scutellum, and gastral sternites
undergo slight variations. Fringes of hind tibia
and hind basitarsus may be pale ferruginous.
Extreme anterior margin of T, with some black
hairs, occasionally anterior lunate part of this
tergite black-haired. Individuals with ferruginous
colouring of gaster reduced to hindmost segments
rarely observed, and then distinguished from B.
pratorum by the penis valve (cf. Figs. 36C, 37C)
and by the longer fringes of hind tibia and hind
basitarsus.

Distribution (Fig. 63)

Norway. The species is represented by B. [
scandinavicus in Southern Norway and in North-
ern Norway north to about 70°15” N. and east
to 19° E.

Sweden. Distributed north to approximate
66° N in Lapland.

Total distribution of the subspecies, B. lapponicus
scandinavicus Friese. Scandinavia. The border to
the intergrading zone (Fig. 63) is merely indicated.

BOMBUS (PYROBOMBUS) PRATORUM
(LINNAEUS)

Apis pratorum Linnaeus, 1761, p. 424, No. 1711,
type area Sweden: Uppland. A small ¥ LSL!
labelled pratorum agrees with the usual inter-
pretation of the taxon.



( Bombus pratorum (Linnacus); Dahlbom 1832,
p. 36; Nylander 1848, 1852; Wahlberg 1854,
1855; Siebke 1870, 1873, 1880; Thomson 1870,
1872; Sparre Schneider 1895b, 1898, 1909, 1918;
Nerén 1892; Strand 1898a,1898b, 1901, 1904 ; Lie-
Pettersen 1901, 1905, 1907; Friese 1902; Aurivil-
lius 1903; Bengtsson 1904, 1908, 1931; Ringdahl
1915; Wahlgren 1917—18; Lundblad 1924;
Gaunitz 1929; Soot-Ryen 1925; Jansson & Sjoberg
1932; Hellén 1933; Meidell 1934a, 1946; Wexel-
sen & Skare 1934; Brinck & Wingstrand 1949;
Loken 1949, 1950, 1958a, 1966¢; Brinck 1951;
Ander 1953a and b, 1963, 1965; Tjeder 1954;
Kruseman 1959; Elfving 1960, 1968; Erlandsson
1960; Fridén, Eskilsson & Bingefors 1962; Has-
selrot 1962; Fridén 1967. Apis fidus Harris, 1776,
p. 134 No. 4. The description is provided with
a colour-drawing of a queen which is regarded
as the type. Type areca Great Brittain. Apis
subinterrupta Kirby, 1802, p. 356 No. 99, holo-
type § KCL! labelled by Yarrow (1968), type
loc. England: E. Suffolk: Barham. Apis dono-
vanella Kirby, 1802, p. 357 No. 100, holotype ¢
KCL! labelled by Yarrow (1968), type loc. Eng-
land: E. Suffolk: Barham. Apis burrellana Kirby,
1802, p. 358 No. 101, holotype & KCL! labelled
by Yarrow (1968), type loc. England: E. Suffolk:
Barham. Bombus subinterruptus (Kirby); Dahl-
bom 1832, p. 35. Bombus ephippium Dahlbom,
1832, p. 37 No. 10, lectotype @ ZCL! designated
by Ander (1967) type loc. Lapland (T. Lpm.):
Jukkasjdrvi; Zetterstedt 1838. Bombus burrellanus
(Kirby); Dahlbom 1832, p. 43. ? Bombus arbu-
storum: Zetterstedt 1838, p. 473 (partim) nec
Fabricius 1776. Bombus lullianus Nylander, 1848,
p. 236 No. 21, holotype & ZMH!, type area
Finland: Ule&borg. Bombus pratorum ephippium
Dahlbom; Kruseman 1959.)
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First Scandinavian records

Norway. Oppland (On): Vang; Buskerud (Bo):
Ringerike; Krodsherad (Siebke 1870).
Sweden. Uppland (Linnaeus 1761).

Taxonomical remarks

The Scandinavian population belongs to the
nominate form.

The sparreschneideri form designated by Vogt
(1909) as a long-haired form occurring in north-
easternmost Norway, i.e. Finnmark (F&): Sor-
Varanger, cannot be recognized as a subspecies.
The hair length was not measured but presents
apparently only a very slight clinal increase
directed from Southern to Northern Norway.
The difference in size between the southern and
northern Norwegian population, characterized
by the difference in malar space, ‘radial length’,
and interalar width in the female, is presented in
Table HI. It reveals no significant difference
between the southern population and that restric-
ted to Finnmark (F0): SOr-Varanger (Table II1
column A and B). Betwesn the southern
population and that of northernmost Norway
in a wider sense (Table III column A and C)
there is a significant difference in one feature, the
interalar width. The populations display, more-
over, identical colour pattern with the same varia-
tions; perhaps specimens with yellow hairs on
T, more often occur in the northern population.
Thus there is no basis for subspecific discrimina-
tion.

The population in Swedish Lapland is treated
as B. p. ephippium without comments by Kruse-
man (1959). It is, however, identical with the

Table III. B. pratorum (Linnaeus). Average measurements in mm of (A) 20 2 from Southern Norway : Akershus
and Oppland (Os) 60°—61°15" N, (B) 9 92 from Northern Norway: Finnmark (Fd): Sor-Varanger 69°40” N,
(C) 20 92 from Northern Norway: Finnmark and Troms 69°—69°40" N of which ¢ from B included

C

A B t A_Btest t A_Ctest
mean S mean s mean S
Malar space 0.60 +0.02 0.59 +0.01 1.63 0.61 -+£0.02 1.24
‘Radial length’ 3.62 -+0.08 3.57 +0.08 1.35 3.61 +0.09 0.18
Interalar width 4.36 1-0.12 4.33 +0.18 0.44 4.49 +0.20 2.42
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populations elsewhere in Scandinavia and the
subspecific status must therefore be suppressed.

B. p. var. fidus, B. p. var. burrellanus, B. p.
var. subinterruptus (= B. p. var. b Thomson,
1872), B. p. var. donovanellus, B. p. var. citrinus
Schmiedeknecht, 1878, B. p. var. decoloratus
Alfken, 1898 (= B. p. var. styriacus Hoffer,
1883), B. p. f. bimaculatus Skorikov, 1911 (Wahi-
terg 1854; Sparre Schneider 1909, 1918; Hellén
1933; Meidell 1934a; Loken 1949; Brinck 1951)
refer to infrasubspecific forms. A black aberrant
(Meidell 1934a), named B. p. var. melanopygus,
is a nomenclatural misunderstanding. B. melano-
pyge Nylander, 1848 (= B. lapponicus var.
melanopygus Nylander; Friese & Wagner 1912 =
Pratibombus melanopygus (Nylander); Skorikov
1937 = Bombus (Pyrobombus) melanopygus Ny-
lander; Kromktein & Burks 1967) is a nearctic
species.

Queen, worker

Morphological characters. Malar space about
as long as distal width, longer than A, but
shorter than A,.;. Disc of clypeus with rather
sparse fine puncturing except for anterior im-
punctate area between lateral weil-separated im-
pressions. Labral furrow moderate, in width less
than % the labral width. A, varies in length
from being as long as distal width and distinctly
shorter than A; to slightly longer than distal
width and almost as long as A;. Hind tasitarsus
with longest hairs of posterior fringe slightly
or not exceeding half the greatest width of the
segment. At least T,-; with smooth micro-
sculpture and rather sparse, fine puncturing.
Ts with dense, fine puncturing, dimpled and
distally truncate, protukerant. Coat rather shaggy.

Queen measurements: N = 20; SE Norway;
malar space: 0.60 mm (+0.02--0.01) range:
0.58-0.65 mm; ‘radial length’: 3.62 mm (+0.08
4-0.02) range: 3.45-3.75 mm; interalar width:
4.36 mm (-+£0.12--0.03) range: 4.13-4.65 mm.
Body of small to moderate size.

Colour pattern. Broad lemon yellow collar
usually including adjacent narrow margin of
episternum. Pile of T,-, lateral part of fringe
of St,, fringe of St; and pile of St, ferruginous.
Coat otherwise black.

Variation. Yellow collar variable in width.
T,-, with variable admixture of yellow hairs,
on T, occasionally concentrated to lateral patches
of various size or expanded to the entire tergite.
Corbicular fringes mainly ferruginous or tipped
so. A single female (Sweden: Dalsland: Billings-
fors GNM) with black hairs of scutelium entirely
replaced by whitish hairs was examined.

Male

Movrphological characters. Malar space hardly
longer than distal width, as long as Aqis OF
nearly so. A, equal in length to A; or nearly.
A, about as long as distal width. Longest hairs
in fringe of hind tibia not exceeding twice the
greatest width of the segment, those of hind
basitarsus not exceeding 1% times the greatest
width of the segment. Sty (Fig. 36A); gonostylus
and volsella (Fig. 36B); penis valve (Fig. 36C).
Coat shaggy, Body of small to moderate size.

Colour pattern. Pile of face below and above
antennal sockets, pile of vertex with variable
admixture of yellow. At least distal half of T,,
T;-. with ferruginous hairs. Fringes of sternites
greyish-white except that of St being ferruginous.
Gtherwise colouring as in the females.

Variation. This sex undergoes considerable
variation in the pattern. Pile of face and vertex
ranging from entirely black to predominantly
yellow, gena and venter of head with variable
admixture of pale yellow hairs. Yellow collar
varying greatly in width and extending half
way down episternum; black hairs of scutelium
more or less replaced by yellow ones. Ferruginous
piles on T,-; reduced to cover T, only,
occasionally just T;. Individuals with T,-, black-
haired were observed. Fringes of St,-, with
variable admixture of black hairs, occasionally
all black. The intensity of ferruginous hairs is
subject to variations, also in fresh specimens.
Fringes of hind tibia and hind basitarsus may
be greyish-white tinged.

Distribution (Fig. 64)

Norway. Widely distributed throughout the
entire country. The abundance is particularly



great in woodland and in subalpine/subarctic
zone, less so in the western archipelago and in
alpine/arctic regions. In Southern Norway re-
corded to 1200 m.

Biotopes: Meadows, orchards, gardens, road-
sides, pastures, Vaccinium heaths.

A total of about 2700 individuals was examined.

List of localities. Ustfold: Hvaler: Asmaldy, Kirk-

oy, Sondre Sandd; Krakerdy: Tangen, Odegird;
Onséy: Dypeklo, Ellingdrd, Lervik, Ramseklo, Ror-

Studies on Scandinavian Bumble Bees 85

vik, Torp; Sarpsborg: ZMO; Halden: ZMA, Asak,
Berg, Blakmose, Hakelund, E Kuletjern, Nordbakke,
Sponvika, Veggesdal; Aremark: Gjeddetjern, Mymo-
setjern, N Skodsberg; Marker: Damholtet, Dybedal,
Javal, N Rodenes; Rakkestad: Levernes, Rorvik;
Ride: Fuglevik, Oven, Tom; Moss: Jeloy ZMA
ZMB; Eidsberg: Holm; Trogstad: V Bingen, Frans-
rud, Monster bro, Vassbotn. Akershus: As: ?oc.
ZMO, Vollebekk; Frogn: Drobak TRM; Oppegard:
Svartskog; Asker: Lushattdalen, Rustad; Berum: E
Bratan, Fornebo ZMO; Oslo: NMW TRM ZMA
ZMB ZMO; Lorenskog: Elviga ZMB ZMO; Rzl-

Fig. 64. B. pratorum (Linnaeus). Legends as in Figs. 50, 54,
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ingen: Fjeringsby; Aurskog-Holand: Gangnes, NW
Mo, Ostergird; Fet: Bjorkfliten; Nes: N Grinkels-
rud; Eidsvoll: S Eidsvoll, Feiring; Hurdal: Tomte
ZMO. Hedmark (HEs): Eidskog: Bolfoss, Gjelar-
dsen; Kongsvinger: Eidsberg; Sor-Odal: Marud gird
ZMO; Elverum: Grundset ZMO; Hamar: ZMO.
HEn: Trysil: Dammen, Enga, S Sjéenden, Vestby;
Amot: Glesubekken, Amot ZMO, Aset ZMO; Ren-
dal: Solbakken SE Asheim ZMO; Tynset: N Tyldal,
Ulsberg; Tolga-Os: Hodalen, Nova ; Engerdal: Bjork-
6ihl, Torhus. Oppland (Os): Jevnaker: Randsfjord
USU; Gran: S Einavoll, Gjervika, Korshagen, Lan-
der, N Rogstad, Tingelstad; Ostre Toten: NW Skreia,
Stubdalen; Séndre Land: Fluberg; Nordre Land: W
Dokka USU ZMB, Kinn, Torpa; Lillehammer: Jor-
stadmoen, Lillehammer; Etnedal: Fladdydegard ; Sér-
Aurdal: Breidablikk, Briskvollen 950 m, Reinli,
Strommen; Nord-Aurdal: Fagernes, Flya, Knuts-
haugen, Sebudygarden N Fagernes, Abjor; Gausdal:
Gasoya; Oyer: Aksjo 1000 m, Brettadalen 950 m,
Skai, Oyer, Astdalen 900 m; Ringebu: Ringebu,
Venabygd 900 m. On: Vestre Slidre: Kinnholt; Oystre
Slidre: Skammestein 700 m; Vang: Eidsbugarden
1200 m, Grunke 950 m, NE Otrévann 1000 m, Vang
ZMO, N Oye USU ZMB, Oylo ZMO; Sel: Heidal
TRM ZMB, Hévringen 960 m, Klakshaug, Mysuseter
900 m; Véaga: Gjendesheim 1000 m, Klones, Rands-
verk 800 m, Skjerva 800 m, Vagimo ZMB ZMO;
Lom: Galdesand, Gjendebu 1000 m, Kvamme; Skjak:
Skjdksetrene 800 m; Dovre: ?oc. ZMO, Dombéas
ZMA. Buskerud (B5): Hurum: Hurum, Pinadalen,
N Storsand; Drammen: ZMB ZMO; Lier: Drag,
Lokke gérd, Sylling; Krodsherad: ?2oc. ZMO,
Glesne, Noresund; Modum: SE Dignes, Modum
ZMO; Flesberg: Hvila, Lampeland, Oydegarden;
Kongsberg: TRM, Komnes, Lauerud, Lintvedt, SE
Skollenborg. By: Sigdal: Haglebu 1000 m, Kopseng,
Nedre Eggedal, Nordbygda, W Sigdal; Nore og Uv-
dal: SW Bjorkeflatd, Norstebé 700 m, Rodberg, E
Sonstevann 1050 m, Tunnhovd, Uvdal stavkirke;
Nes: Bergheim bro, Eidal, Smedsgérden; Gol: Gol,
Randalseter 940 m; Hemsedal: Holli bru, Lykkja,
Kjolen; Al: ?loc. ZMO, Gullhagen, Votnedalen;
Hol: Geilo VCA ZMB, Haugast6l 1000 m VCA ZMB,
Halfardokkist6len 860 m, Hol kirke, Hovet, Lillevann
1150 m, Nyestolen 1000 m, Nygard 1000 m, Seim,
Skurdalen 830 m, Vikastolen 1000 m. Vestfold: Sande:
SW Sande; Holmestrand: Angerskleiv, W Bogen;
Borre: Nykirke; Ramnes: Orreval; Lardal: N Styr-
voll; Andebu: E Kodal; Stokke: Langd, Veierland;
Notterdy: Teie; Tjome: Kjere; Hedrum: N Kvelde;
Tjolling: Tjolling. Telemark (TEy): Skien: Kikut,
Skien; Porsgrunn: Langangen, Nystrand; Bamble:
Trosby, S Aby; Nome: Damtjern, Vommestol;
Drangedal: Holmane, Holmen, Naksjé, Nordbs, Nos,
Omnes, Tomyra, Ringnes, Akredalen; Kragers. TEi:
Notodden: Elgsjon, Gransherad, Tindegrend, Tinno-
set; Sauherad: Liagrend; B6: Vatnar; Seljord: Nors-
teteig 720 m, Svartdal; Kviteseid: Eidstad, Kviteseid,
Vradal; Nissedal: S Tjonnefoss, Treungen; Fyresdal:

Hegglandsgrend, Moland, Veum; Tokke: Bandaksli,
Grimdalen, N Holtet bru; Vinje: Bossbéen 970 m,
Krossen 700 m, Szrengrend, Torvtjern 900 m, Urdbo
700 m, S Amot; Tinn: SE Borsjden 1150 m, Mas-
vatndamm 900 m, Sneiseli 960 m, Vaer, Vilen. Aust-
Agder (AAy): Gjerstad: Fiane; Vegardshei: Ljostad,
Myra; Tvedestrand: Askerdy, Dypvag, Eidbu, Nes
Verk TRM, Tvedestrand, Strengereid, Osterd; Aren-
dal: Arendal, Salter6d; Moland: Dal, Holmsund,
Kilsund, Tverrdalséy, NE Voje; Tromdy: Bjelland,
Tromdy; Hisdy: His TRM; Fjare: Fjere ZMO;
Grimstad; Oyestad: NE Rykenes; Froland: Svenes;
Landvik: Eide TRM, Horte, Tonnesol; Lillesand:
Kjobmannsvik, Kvése, Melhagen, Amli; Birkenes:
Rosseland, Sagen, Svaland; Iveland: Frikstad, Ha-
vardstad, Ivedal. 44/: Evje og Hornes: Hornes, Lau-
land, Syrtveit; Gjovdal: Krossbekk, Saurbekkflat,
Smedland, Oy st.; Bygland: Londal, Ose, Setesdal
TRM; Valle: S Kvestad, Rygnestad, Valle; Bykle:
Breive 700 m, S Breivann 700 m, Bykle. Vest-Agder
(VAy): Kristiansand: ZMO, N Holskogen, Rande-
sund ZMO; Vennesla: W Hegeland, Ovrebd ZMO;
S6gne: Langeneset, Sogne, Aros; Mandal: TRM
ZMB, Hogganvik, Ramsé TRM, Tregde, Tuftenes;
Marnadal: Ask, Finsland, Royseland; Lindesnes:
Spangereid; Lyngdal: Lyngdal TRM; Kvinesdal:
Feda, Gjemlestad, Hardbakke, S Kvinesdal, W Solas,
Svinland, Oye; Flekkefjord: Espetveit, Ersdal, Fedék,
Flikkeid, Haugbom, NW Sandvann, Sireosen ZMO,
Solvang, Temmerli. VA4i: Audnedal: W Sveindal;
Hagebostad: Bryggesik; Aseral: Espelid, Rosseland,
Aseral; Sirdal: Rekevik, Adneram. Rogaland (Ry):
Lund: Moi; Sokndal: Bu, Sogndal, Amot; Helleland:
NE Gydal st., Klungland st.; Figersund : Eikjelands-
dalen; Bjerkeim: Hovland, Ivesdal, Malmeim; Ha:
Ogna, Saltebro; Klepp: Borsheim, Klepp, Vik; Gjes-
dal: Algard; Sandnes: Brastein, Hapet, Kjellingland,
Todnheim; Sola: Rjoa, Slettehi, Solastrand; Randa-
berg: Randaberg, Vistehulen; Stavanger: Forus,
Hinna, Lind6y, Madla ZMO, Stavanger SMS ZMB,
Tananger; Strand: Tau, Vatne; Finndy: Judabjerget,
Sjernardy; Rennesdy: Rennesdy; Karmoy: Fotvann,
Skudeneshavn, Vigsnes; Haugesund: Haraldstotten.
Ri: Forsand: Fylgjesdalen, Lyse, Meling; Hjelmeland
Igland, Kvamme, Steinslandsvann, Ardal; Suldal:
Bleskestadmoen 875 m, Brétveit, Havardstdl, Jelsa,
Kalitveit, Mostdl, Roaldkvam, Sand, Ullsneskvelven,
Vandvik; Sauda: Birkeland, Hellelandsbygda, Sauda,
Saudasjoen, Slettedalen. Hordaland (HOy): Olen:
Dommersnes; Stord: Degenessund, Storsdy; Tysnes:
Anuglo; Os: Berge, Bjénes, Gullholmen, Hagavik,
Hegglandsdalen, Innerdy, Lepsoy, Lysekloster, Mol-
degérd, Steindalsseter, Nordstréno; Fusa: Eikjelands-
osen, Ovre Halandsdal; Samnanger: Hoyseter; Fana:
Biol. st., Birkelundsbakken, Blomsterdalen, Dolvik
VCA, Eggholmen, Engjavik, Fana kirke, Fantoft,
Flesland, Grimseid, Hatlestad, Hjellestad, Klokkero,
Knatten, Krokeide, Lonninghavn, Mariholmen, Mil-
de, Minde VCA, Réadalen, Skipanes VCA, Sedalen,
Skjold, Smorasen, Skeie, Steinsvik, Stend, Storetveit,



Sxloy, Troldhaugen, Titlestad; Sund: Bokken, Tela-
vag; Fjell: Solsvik; Laksevag: Alvoen, Bjorndals-
pollen, Helleren, Storingaviken; Bergen: TRM ZMB;
Askdy: Davanger, Hegernes VCA, Herdla, Jacobsoy;
Asane: Eidsvagsnesset, Golfbanen, Haukedal, Jor-
dalen, Steinestd, Tellevik, Tuft, Astveit; Osterdy:
Fitje, Hamre kirke, Kleppe, Njastad; Vaksdal: Eids-
Jandet, Stamneshella; Meland: Brakstad, Io; Lindas:
Fosse, Fyllingsnes, Kolds, Lauvés, Seim, S®vrisvig,
Veland, Vollom. HO:i: Kvinnherad: Dimmelsvik,
Gjermundshamn, Guddalsdalen, Hatlestrand, Hélen,
Lio, Ljosmyr, Lofallstrand, Rosendal, Seimsfoss;
Odda: Dalen gird, Hordasvingene 1000 m, Réldal,
Seljestad; Ullensvang: Aga, Alvsaker, Djonno, Fossli
750 m, Fresvik, Grythorgi 900 m, Hesthammer, Kin-
sarvik, Kvalvik, Lofthus, Ma&bddalen, Rjoto 1000 m,
Stavali 900 m, Sysendalen 750 m, Ovre Eidfjord;
Kvam: Kvamskogen, Nordheimsund, Sjuseter, Oy-
stese, W Alvik; Voss: N Armot, Bulken, Bémoen,
Hamlagré 600 m, Hangurfjellet 800 m, Mijolfjell,
Nesheim, Rong, Tyrlingen; Granvin: Eide TRM,
Skjervet, Tra; Ulvik: Bergo, Finse 1200 m ZMA,
Gangdal 1000 m, E Mjblfjell, W Rubbeliseter. Sogn
og Fjordane (SFy): Gulen: Takle; Hyllestad: Botn,
Yttre Dale, Hyllestad, Lekva, Skivenes, Skor; Hoy-
anger: Gare bro, Stéldalen; Gaular: Bugstad, Sande,
Slotten, Vikum; Fjaler: Dale, Strandenes; Flora:
Flord, NE Heia, Kinn, Sundaneset, Trollstua, Verpe-
vik; Naustdal: Frammarsvik, Furehaugstdlen, Hor-
stad, Naustdal, Ovre Hella; Férde: NE Flaten, Forde
VCA, SW Hallbreim; Jolster: Vassenden, Athus;
Gloppen: Hjortset, Hope, Lote, Sandane; Eid: Kjols-
dalen, Nordfjordeid, W Starheim, Vedvik; Vagsoy:
Bryggja, E Kjolstad, Maldy, W Totland. SFi: Vik:
Havis, Langedalen 850 m, Seljedal, Vik; Aurland:
Flam, Vassbygda, Vatnahalsen 800 m, Ovstebd 800
m; Leardal: Bergstolen 650 m, Horgje, Maristova
800 m; Sogndal: Kaupanger; Leikanger: Hermans-
verk, Leikanger, Stavseter, Suphammer; Balestrand:
Balholm NMW, Brekka, Flesje, Eitodn, Horpedalen,
Kvamsdy, Mel, Suphellesetra; Ardal: Ovre Ardal;
Luster: Dalsdalen, Faberg, Fabergstolen, Jostedal,
Okkleviki, Turtagrdé 900 m; Stryn: Flo, Gillesdal,
Hornindal, Hornindalseter, Skdre, Stryn, W Vanberg,
Videdalen, Videseter 600 m. More og Romsdal (MRy) :
Vannylven: Thue; Volda: Bjérkedalsvann, SE Folke-
stad; Orsta: Lyngstdlvann, Orstavik, Oye; Hareid:
Hjérungavag, Mork; Ulstein: Fl5; Herdy: Djupvik,
R&dvik; Alesund: VCA ; Orskog: Skodje ZMO; Vest-
nes: Gjermundnes: Vikebukt; Molde: TRM ZMB;
Aukra: Rindardy; Frena: Gjendem. MRi: Stranda:
Bjordalsgardene, Fivelstad, Fredheim, Norangdalen,
Vollset; Norddal: Indreeidet, Krike bru, Valldal,
Ytredal; Nesset: Nauste; Sunndal: Dalen, Jordals-
grend; Surnadal: Lahjell, Melhus, Stangvik, Ovre
Surnadal; Rindal: Bdlme. Sor-Tréndelag (STy): Ris-
sa: Gafsetdsen, Nordseter gird, Rissa VCA, Stads-
byed, SHtvik; Bjugn: Kotengsvann; Afjord: Malslet-
ten, Morreaune, A. STi: Oppdal: Dalsbekk, Driva st.,
Drivstua 850 m ZMU, Knutshé 1200 m KMT ZMB,

Studies on Scandinavian Bumble Bees 87

Kongsvold BML ZMB ZMO, Oppdal; Mittre Gaul-
dal: Rogstaddy; Holtélen: Holtdalen; Alen: Reitan;
Roros: Evavoll 700 m, Naustervoll 700 m, N Stor-
elvvoll 800 m; Tydal: Mo bro, Sakrismoen; Trond-
heim: KMT VCA ZMB; Melhus: Benna; Skaun:
Sornypvann KMT; Orkdal: Sognlia KMT. Nord-
Trondelag (NTy): Namdalseid: Hovika KMT; Nam-
sos: TRM; Nerdy: Breiviken, Dalene, Garmanns-
viken, Saltbotn, Teplingan. NTi: Meréker: Gudaen
KMT TRM VCA, Tovmodal; Stjordal: Draveng;
Leksvik: Storvannet; Levanger: Avdal; Verdal: Sand-
vika KMT ZMB, Stiklestad, Sulstua, Verdal KMT,
S Vuku; Inderdy: Kirkenesvag, Skjelvagen; Steinkjer:
Sem ZMA ZMB; Overhalla: Gryten, W Sellotoren,
Strandmoen; Grong: Ekkerseter, Fjerdingen, Tran-
gen; Snésa: Bronstad, Hegge, Strindmoen, S Telnes;
Lierne: Kvelia, Nordli, Seterhaug, Smatjern; Hoy-
landet: Hoylandet, Skilleterget, Skogenga; Namsko-
gan: Brekkvasselv  ZMA, Finnvollan, Namskogan
VCA ZMA ZMB, Aktejdvre; Royrvik: Bjerkhaug,
Namsvatn KMT. Nordland (Nsy): Sémna: Sandvag
TRM, Somnes TRM; Bronndy: Nevernes ZMA;
Vevelstad: Aursletten TRM; Meloy: Dalen, Glom-
fjord, Reipd, Storglommvann TRM; Gildeskal:
Finnes, Gildeskal, Gilset, Inndyr, Jelstad, Skauvoll,
Storvika, Sor-Fugloy; Bods: Bodo, Falkflaugdalen,
Frostmo. Nsi: Hattfjelldalen: Bjorkasen brygge;
Grane: S Béfjellmo, Majavatn, Rotstokkmobekken;
Vefsen: Luktvann, Ravasbakken, Store Bjornavann;
Hemnes: Bleikvassli, Finneidfjord, Krokselvmcen,
Strombotn KMT; Rana: Bjellines ZMO, Dunder-
land st., Krokstrand TRM ZMB, Randallsvollen,
Ravnd ZMO, Résvollheien, Rovassdal TRM, Stokk-
vik TRM; Beiarn: Gratddalen; Saltdal: ? loc. TRM
ZMO, Junkerdalsura, S Lonsdal, Solvagfjell, Stor-
jordet TRM, Vensmoen; Fauske: Fauske, Vargasen.
Nno: Sorfold: Bonnd, Bonnéasjoen, Tennvann; Ha-
mardy: Brennvik, NE Fjerdevann, Innhavet, Krak-
mo SMS, Oppeid, Sandnes, N Strinda; Tysfjord: ?loc.
ZMO; Ballangen: Bakkerud gard, Ballangen, Dyr-
haug, Elvesletten, Forsd, Hesjeli; Ankenes: Beis-
fjorden ZMA, E Seterfjell, Trollviken; Narvik; Eve-
nes: Dragvik, Jansbakk. Nav: Vestvigdy: Eggum,
Finstad, Knutstad, Skulbru; Vagan: Store Molla,
Svolver ZMA ZMO; Hadsel: Kongselv KMT. Troms
(TRy): Kvafjord: Borkenes; Lenvik: Finnsnes;
Tromsd: TRM VCA, Breivik SMS, Tromsdal TRM
ZMB; Karlsdy: Hushattéy TRM, Karlsdy, Nord-
fuglds TRM, Vannd TRM; Skervdy: Ravelseidet,
Vaddas. TRi: Skanland: Boltas, Lavangseid; Bardu:
Bardu kirke, Rotvoll; Milselv: ? loc. ZMO, Bjerkeng
TRM, Elvevoll, Frihetsli TRM, Kirkesdal, Kletten
ZMO, Moen, Nordmo TRM VCA ZMO, Olsborg,
Rundhaug, Sirli; Balsfjord: Laksvatn SMS, Lanes
TRM, Takvann TRM; Storfjord: Signaldalen; Nord-
reisa: Bilto, Mollifossen; Kvanangen: Burfjord,
Kvenangfjell. Finnmark (Fv): Kvalsund: Cinkas-
javrre, unna Hatteras. Fi: Alta: Bossekop TRM ZMB,
Arones, Jotkajavrre TRM, Kvalfjord ZMO, Kéfjord
TRM; Kautokeino: Kautokeino TRM. Fn: Porsan-
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ger: Hamnbukt, Kistrand ZMB ZMO, Stabbursnes,
Ovre Lakselv; Berlevdg: SE Berlevég; Vadsd. Fo:
Tana: Seida TRM; S6r-Varanger: ? loc. TRM ZMO,
Elvenes TRM ZMB, Haganes TRM, Galgoaive TRM,
Grense-Jacobselv, Jarfjord TRM, Langfjorddalen
TRM VCA, Solheim TRM, Strand TRM, Stromsbukt
TRM.

Sweden. Widely distributed throughout the
mainland and in Oland, but not recorded in
Gotland.

A total of about 2200 specimens was examined.

List of localities. Skdne: Arkelstorp NRS, Barkikra
NRS, Billeberga, Bokskogen NRS ZMB, Bondérup
ZMB, Bickaskog NRS, Bokeberg, Bastad, Dalby
NRS ZMB, Eljarod NRS, Glimdkra NRS, Hjdrnarp
NRS, Hélsingborg NRS ZML, Hirslov ZMB, Héga-
nds NRS, Knutstorp, Kristianstad NRS, Landskrona
ZMB, Ljungbyhed NRS, Lund ZMB ZML, Léderup
NRS, Markichage GNM, Nyhamnslige, Sandham-
maren NRS, Sankt Olof NRS, Silvdkra, Sjobo NRS,
Skéiderviken NRS, Skiralid NRS ZML, S6dra Sand-
by ZMB, Téassjon ZMU, Validkra, Vanas, Villands
Vinga NRS, Vitemolla NRS, Viderd, Ystad NRS
ZML, Ahus NRS ZMB. Blekinge: Backaryd NRS,
Bromsebro ZMB, Hillevik, Méljeryd NRS, Sjdarp,
Solvesborg NRS. Halland: Breared NRS, Bygget
NRS, Dagsas GNM, Enslov NRS ZML, Fjiras,
Getinge NRS, Halmstad, Haverdal NRS, Slittdkra
NRS, Snéstorp, Steninge NRS ZML. Smdland: Ane-
boda ZMB, Barkaryd NRS, Branstorp NRS, Dange-
bo NRS, Flisby NRS, Férhultsjon ZMB, Gasslanda
ZMU, Hjorted NRS, Horeda NRS, Hérle NRS, Jira
NRS, Jarstorp NRS, Jonkoping NRS, Kalmar NRS,
Ljungarum NRS, Ljungby, Markeryd, Mohemmet
ZMU, Nybro NRS, Nye NRS, Oskarshamn, Ryssby
GNM ZMU, Tutaryd NRS, Villstad NRS, Vrigstad
NRS ZML, Virnamo NRS, Virnarum, Osterkors-
berga ZMU. Oland: Borgholm NRS, Béda NRS,
Ekerum ZMB, Glomminge NRS ZML, Hogsrum
NRS ZMU, Mérbylanga NRS, Ullevi NRS, Vickleby.
Ostergétland: Borensberg GNM ZM U, Hogby ZMB,
Kvarsebo NRS, Malmsldtt NRS, Rinna ZMB, Stj4rn-
orp ZMB, Tjadllmo ZMB. Vistergétland: Alingsds
ZMU, Boras NRS, Broholm NRS, Falképing NRS,
Griéstorp NRS, Goteborg NRS, Horred NRS, Hian-
dene NRS, Hojentorp NRS, Karleby NRS, Karisborg
ZMB, Kymbo NRS, Liskdé NRS, Skinnarhult NRS,
Skévde NRS ZML, Stenum NRS, Tengene NRS,
Toéreboda ZML, Ulricechamn, Vistra Bodarna ZMU.
Bohuslin: Bovallstrand NRS, Edshulthall NRS, Greb-
bestad NRS, Munkedal, Strémstad, Syd-Koster NRS,
Sémstad NRS, Tjuvkil NRS, Uleberghamn NRS,
Algén NRS. Dalsland: Bengtsfors NRS ZML, Bil-
lingsfors GNM, Dals Grindstad ZMB, Ellens NRS,
Gesiter ZMB, Holm, Képmannebro, Rostock ZMB,
Skéilerud NRS, Skdpdfors NRS, Stenbynds NRS,
Amél. Narke: Birsta NRS, Stora Mellosa ZMB,

Svennevad, Orebro NRS ZMB. Sédermaniand: An-
derviken, Brandalsund NRS, Enhérna NRS, Helgaro,
Huddinge ZMU, Hiringe NRS, Liggestad NRS,
Nackanids NRS, Nyndshamn NRS, Nyképing NRS
ZML, Nishulta NRS, Navekvarn NRS, Orné GNM,
Salem NRS, Sjosa ZMB, Stringnis ZMB, Tosterén
NRS, Trosa, Tyresé6 NRS, Uttran NRS, Valla NRS,
Viksberg NRS, Villinge NRS, Visterhaninge ZMB,
Vreta, Alta NRS. Uppland: Almurge NRS, Angarn
NRS, Bogesund NRS, Danderyd ZMB, Djuré NRS,
Dyvik NRS, Ekolsund NRS, Elmstad ZMB, En-
képing ZMU, Fogdd NRS, Grisslehamn NRS ZML,
Gustavsberg NRS, Higgeby NRS, Hatuna, Jumkil
NRS, Knutby ZMB, Kragstad NRS, Lennartnis
NRS, Ljusterd NRS, Malmby NRS, Munsé NRS,
Roslags-Kulla NRS, Roslags-Nidsby NRS, Rungarn
NRS, Stockholm NRS, Stocksund, Stangberga NRS,
Tensta ZMB, Trdbygget, Uppsala IVU ZMA ZML
ZMU, Vendel NRS, Vindé NRS, Visinge NRS,
Viaddé NRS, Viarmdé NRS ZML, Yxlan ZMB,
Ostervala ZMB, Akersberga NRS. Vistmanland:
Guldsmedshyttan, Lindesberg NRS, Kirrbo ZMB,
Rundskdr ZMB, Sala NRS, Saxhyttan NRS, Skultuna
ZMB, Vittinge IVU. Virmland: Arvika, Daglosen
NRS, Filipstad NRS, Forsvik, Grums NRS, Gylleby
in Sunne NRS, Horrsjon NRS, Siffle, Olme. Dalarne:
Avesta ZMB, Bingsjo NRS, Enviken NRS, Falun
NRS, Floda NRS Tie, Fulufjill NRS, Gruvriset NRS,
Hjortnds NRS, Idre NRS, Karlsbyn, Leksand NRS
Tje, Ludvika NRS, Mora NRS, Nittsjé NRS, Norr-
birke NRS, Rattvik NRS, Sandsjo, Siljansborg NRS,
Sjurberg NRS, Smedjebacken, Storsitern, Stidjan,
Sundborn NRS ZML, Sangén NRS, Sangtorpet NRS,
Vikarbyn NRS. Gdstrikland: Hamringerfjirden NRS
ZML, Hedesunda NRS, Hille-Forsby NRS, Hégbo
NRS, Ockelbo ZMB ZML, S Sandviken ZMB. Hil-
singland: Bergvik, Bollnds NRS, Delsbo NRS VCA
ZML, Fredriksfors NRS, Jirvsjd NRS, Kilafors,
Orbaden NRS, Stderhamn NRS ZMB. Medelpad :
Attmar NRS, Borgsjo NRS, Ede NRS, Haverd NRS,
Kélsilire NRS, Leringe NRS, Ljustorp, Ovansjé NRS,
Paljacka NRS, Skallbdéle NRS, 25 km S Sundsvall
ZMB, Vifors NRS, Overturingen NRS, Ange. Hirje-
dalen: Fjillnds ZMU, Hamrafjill NRS, Oxsjovalen
NRS, Tinndalen NRS ZML, Vemdalen. Jémtland:
Bispgarden NRS, Bispfors ZMB, Brattickfjill NRS,
Hallen, Jormlien, Leipikmoen NRS, Mattmar, Ovi-
ken, Storlien, Stromsund NRS, Svenstavik, Under-
saker NRS ZML, Ostersund NRS, Are ZML ZMU.
Angermaniand: Aspele NRS, Asped NRS, Bjista
NRS, Bjérna NRS, Bondsjd, Hoting NRS, Hérnefors
ZMB, Niske NRS, Ramsele GNM, Sollefted NRS,
Stennis, Ulldnger NRS, Ornskolds?ik NRS. Vister-
borten: Botsmark NRS, Bergsbyn NRS, Degerfors
NRS, Grimsmark, Gubbéle NRS, Hillnds NRS,
J6rn, Siked ZMB, Stromsdr NRS, Tifted ZM U, Umed
ZMB, Vindeln NRS, Visterhiske NRS, Abyn ZMB,
Norrbotten: Anttis, Boden NRS, Edefors NRS, Erk-
heikki NRS, Haparanda, Kalix, Karungi NRS ZML,
Kengis, Korpilumbolo NRS ZMA, Kukkola NRS,



Mjolkudden NRS, Luled NRS ZML, Pajala NRS
ZML, Perédjidvaara, Pite havsbad ZMB, Stromsund
NRS, Tére ZMB, Overkalix NRS, Overtorned NRS
ZML, Ovre Svartlda NRS, Alvsbyn NRS. Lapland
( As. Lpm.) : Bangnis, Dorotea NRS, Kittelfjill, Orm-
sjo NRS, Risbdack NRS, Vithelmina NRS. Ly. Lpm.:
Ammarnds NRS ZMU, Bjorkfors, Forsvik, Lycksele
NRS, Sorsele, Stensele ZMU, Stensundforsen NRS,
Stromnds NRS, Tjultrask BML, Tdrna NRS ZML,
Térnasjo, Umfors. P. Lpm.: Skattrask. Lu. Lpm.:
Gillivare NRS, Kvikkjokk, Malmberget, Muddus
NRS, Njunjes ZMA ZML, Sarek, Tarradalen NRS.
T. Lpm.: Abisko NRS ZML, Bjorkliden, Jukkasjarvi
NRS ZML, Kaisepakte NRS, Kauppinen, Masung-
byn, Mell. Merésjdrvi, Nuolja, Njuonjevare NRS,
Svappavaara NRS, Tornehamn ZMU, Vietovare
NRS, Vittangi NRS.

Finland. Abundantly distributed throughout
the country (Elfving 1968).

World distribution. Europe (British Isles; on
the continent ranging from NW Spain, The
Pyrenees, Italy, The Balkans and north to Arctic
Fennoscandia; entire European USSR) — Turkey
— Northern Iran — Crimea — Caucasus — Trans-
caucasus — Ural — Southern Siberia (Panfilov
1957; Yarrow 1959 and in litt.; Tkalcu 1960;
Reinig 1968).

Biology

Nest. Pollen-storer. Nests were recorded in
and below the surface of the ground, in aban-
doned bird nests, in nest-boxes for birds set out
at various heights above the ground, in betwecen
walls in houses, etc. The nesting sites range from
humid to dry biotopes and agree with the un-
conventional choice of dwellings generally known
for the species (Free & Butler 1959, p. 7). The
size of the colony is rather small. Meidell (un-
published) estimates the maximum number of
workers produced in colonies excavated in Roga-
land at about 40 individuals.

Flight season. From the end of March to the
middle of September. Queen: 29 March—35 Sept.;
worker: 25 April-25 Sept.; male: 29 May—
15 Sept.

Biological remarks

This early-appearing species produces sexual
offspring early in the summer and the life cycle
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is correspondingly completed during relatively
short time. In England the colonies are finished
by mid-July or even earlier (Free & Butler 1959,
p. 32; Alford 1969), yet according to Yarrow
(in litt.) B. pratorum is sporadically recorded
during August-October, which indicates that the
season is occasionally lengthened. Alfken (1913)
states that the season of this species ends near
the middle of August in Northern Germany:
Bremen: ‘Sie erscheint wie ihre Rasse B. jonellus
sehr zeiting, verschwindet aber bedeutend frither
als diese.” Workers and males were recorded in
the Austrian Alps at the end of August (Lgken
1964). In Norway, the frequency is strongly
reduced after middle of August, as far as I
could observe. The local variations in seasonal
length are noteworthy. Sex and caste occurring
August—September may be the progeny of late-
appearing hibernating females or perhaps off-
spring from those emerging from colonies com-
pleted June-July, i.e. B. pratorum in favourable
seasons may produce two generations as stated
for B. jonellus (Meidell 1968.)

SUBGENUS MELANOGBOMBUS DALLA
TORRE

Melanobombus Dalla Torre, 1880, p. 40, type-
species Bombus lapidarius (Linnaeus) by desig-
nation of Sandhouse (1943).

(Lapidariobombus Vogt, 1911, p. 58, type-
species Bombus lapidarius (Linnaeus) by desig-
nation of Sandhouse (1943).)

BOMBUS (MELANOBOMBUS) LAPIDARIUS
(LINNAEUS)

Apis lapidaria linnaeus, 1758, p. 579 No. 31,
type area Sweden: Uppland. A small @ LSL!
labelled lapidaria agrees with the usual inter-
pretation of the taxon.

(Bombus lapidarius (Linnaeus); Dahlbom 1832,
p. 30, 1837; Zetterstedt 1838 (partim); Siebke
1853, 1863, 1870, 1873, 1880; Wahlberg 1854;
Thomson 1870, 1872; Nerén 1892; Strand 1898a,
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1898b, 1901, 1904; Lie-Pettersen 1901, 1905,
1907; Friese 1902; Aurivillius 1903; Wahlgren
1915, 1917-18; Sparre Schneider 1918; Ringdahl
1921; Meidell 1934a; Wexelsen & Skére 1934;
Loken 1949; Ander 1953b, 1963, 1965; Tjeder
1954; Xruseman 1959; Elfving 1960, 1968;
Erlandsson 19€0; Fridén, Eskilsson & Bingefors
1962; Hasselrot 1962; Fridén 1967. Apis
arbustorum Fabricius, 1776, p. 246; Zimsen 1964,
p. 416 No. 1086, lectotype 3 CCC! selected by
‘Leken (1966a), type area Denmark; Zetterstedt
1838 (partim).)

First Scandinavian records

Norway. Oppland: Lillehammer to Sel (Siebke
1853). No voucher specimen is traced and Siebke
has apparently confused the species with B. w.
mastrucatus. First reliable records: Akershus:
Oslo; Hedmark (HEs): Sér-Qdal; Oppland (Os):
Nord-Aurdal: Valdres (Siebke 1880).

Sweden. Uppland (Linnaeus 1758).

Taxonomical remarks

The Scandinavian population belongs to the
nominate form.

Distribution

Fennoscandia. Cf. the subspecies.

World distribution. Europe (British Isles; on
the continent ranging from Spain, Sicilia, Greece
north to Fennoscandia; in European USSR
north to 60° N and east to Volga) — Tunisia —
Turkey — Armenia — Caucasus (Reinig 1939,
p. 193; Panfilov 1957 and in litt.).

BOMBUS LAPIDARIUS LAPIDARIUS
(LINNAEUS)

Queen, worker

Morphological characters. Head slightly longer
than wide. Malar space as long as distal width,

longer than A, but shorter than A,.; Clypeus
hardly shorter than distal width, flattened; disc
of clypeus with rather even, fine puncturing except
for almost impunctate area between anterior,
lateral feeble impressions which are slightly more
densely punctured than on the disc. Labral furrow
deep and well-defined, forming almost a semi-
circle seen from above, in width less than 14
the labral width; labral tubercles strongly alu-
taceous (except in some workers), coarsely punc-
tured, anteriorly more or less flattened; labral
lamella barely wider than the furrow, with rather
strongly curved margin. Mandible (Fig. 15)
without basal keel, with distinct sulcus obliquus,
inconspicuous incisura lateralis and rather in-
distinct puncturing of the basal area, the latter
being slightly or not alutaceous. Eyes directed
in front of posterior mandibular condyle. Ocelli,
usually situated along an almost straight line,
touching or just in front of supra-orbital line
(usually transecting this line in workers). A,
about twice as long as distal width and slightly
shorter than A,;;; A; about as long as distal -
width, just shorter than A;. Mid-basitarsus with
posterior distal angle rounded oblique, outside
with tuft of long hairs near the base. Hind tibia
with alutaceous outer surface and dorsal inner
distal angle inconspicuously or not produced.
Hind basitarsus with outer surface rather alu-
taceous and covered with dense brownish pube-
scence, the posterior margin nearly straight. Sur-
face of T,; smooth, though densely, evenly
punctured. T, with central evenly punctured
eminence in front of apex (indistinct or absent
in workers); in newly emerged specimens the
eminence is covered by dense short hairs which
are soon worn off; basal part T, strongly gra-
nulated. St, with rather short keel, often con-
cealed by dense decumbent hairs. Wings evenly
hyaline. Coat rather short, velvet-like.

Queen measurements: N = 20; SE Norway;
malar space: 0.75 mm (40.03--0.01) range:
0.70-0.80 mm; ‘radial length’: 4.51 mm (2-0.09
+0.02) range: 4.35—4.65 mm; interalar width:
5.30 mm (40.1840.04) range: 5.00—5.63 mm.
Body large size.

There is a distinct difference in size between
the female and the worker caste.

Colour pattern. Fringe of labrum tright brown-



ish. T,-s, fringes of St,-¢ bright reddish, the
latter usually of a lighter shade. Otherwise coat
black.

Variation. Extremely colour-stable.

Male

Morphological characters. Head about as long
as wide. Malar space about as long as distal
width, longer than A, but shorter than A,ys.
Mandibles bifid with a broad ventral and a small
dorsal tooth. Eyes directed in front of posterior
mandibular condyle. Antennae rather short
(Fig. 32A); A, equal to A; or just longer; A,
just transverse to hardly longer than distal width
about 24 as long as A;; Ae; individually
almost parallel-sided and about 114 times longer
than distal width of the segment. Outer surface
of hind tibia rather convex, alutaceous, and with
sparse distribution of hairs of various length
except for an usually well-defined bare area on
the inner distal part of the segment; longest
hairs in posterior fringe about twice the greatest
width of the segment in unworn specimens;
hind basitarsus only slightly narrowed towards
the base, longest hairs in posterior fringe about
1% times the greatest width of the segment.
St and genitalia (Figs. 32B—C); gonostylus
rounded transverse with a small fingerlike process
near the inner base; volsella long, emarginated
at apex; hook of penis valve turned inwards and
produced into a sharp point. Body of medium
size.

Colour pattern. Beard dark brownish. Pile of
face between and below antennal sockets yellow,
pile of vertex with variable admixture of yellow.
Collar lemon to greenish-yellow, episternum with
variable admixture of black and yellow hairs.
T,-, bright reddish, St (or ;-¢) reddish to
ferruginous; the remainder of venter, ventral
part of mid- and hind femora with predominantly
yellowish to pale yellowish-grey hairs. Mid- and
hind tibia, mid- and hind basitarsus fringed
reddish or vellowish. Gtherwise coat black.

Variation. Yellow collar varying in width. The
proportion of black and yellow hairs in pile of
vertex, episternum, and venter varying. Scutel-
fum, T, with variable admixiure of yellow hairs.
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Tibia and basitarsus of fore-leg occasionally
reddish fringed, red piles of mid- and hind
basitarsus and tibia more or less replaced by
black hairs. Some individuals have the black
coat more or less whitish-tipped.

Distribution (Fig. 65)

Norway. Confined to southeastern lowlands
and the extreme coast north to 61° N, i.e. not
observed north of Sognefjord. Moreover acci-
dently observed inland further north. It is
questionable, however, whether a queen was
collected near the Polar Circle, being far north
of the present known distribution, or the record
is due to erroneous labelling. To my knowledge
the collector, Frits Jensen, did not always make
notes during the collecting trips, but relied on
his memory having returned home. The species
is locally frequent. Recorded 500 m s.m. and
once 950 m s.m. cf. below.

Biotopes: Meadows, gardens, roadsides, pas-
tures.

A total of about 940 specimens was examined.

List of localities. Ostfold: Hvaler: %oc. ZMO,
Akerdy, Asmaldy, Herfol, Kirkdy, Sondre Sandd;
Onsdy: Dypeklo, Ellingard, Lervik, Ramseklo, Ror-
vik, Skjeldy, Torp; Sarpsborg: ZMO ZMB; Halden:
NRS, Asak, Berg kirke, Hakelund, Sponvika; Mar-
ker: Dybedal, Rodenes; Rade: Fuglevik, Oven, Tom;
Moss: VCA, Jeloy VCA ZMB; Eidsberg: Holm;
Trogstad: Monster bro, Rud. Akershus: As: Volle-
bekk; Frogn: Drobak VCA ZMB; Asker: Bronndy;
Bzrum: ? loc. TRM, Egne Hjem, Hovik ZMO, Kol-
s&s, Lysaker ZMO, Ostoy; Oslo: NMW TRM VCA
ZMB ZMO; Ralingen: Fjerdingby; Aurskog-Hdéland:
Bjorklangen, Gangsnes; Fet: Bjorkefliten; Skedsmo:
Strommen ZMO; Nes: Grinkelsrud, Vormsund.
Hedmark ( HEs) : Eidskog: Magnor SMS; So6r-Odal:
Marud gard ZMO; Grue: Finnskog; Hamar: ZMB
ZMO. Oppland (Os): Gran: Granvollen; Lilleham-
mer; Nord-Aurdal: Valdres ZMO; Oyer: Skii; Rin-
gebu: Ringebu. On: Dovre: Hjerkinn 950 m @ 1902
(Lysholm) KMT. Buskerud (Bo): Hurum: Hurum,
Pinadalen, Sagene, Storsand, Vannsbrekka; Dram-
men: ZMO: Lier: Lokke gard; Flesberg: Oydegar-
den; Kongsberg KMT TRM, Skollenborg. By: Sig-
dal: Nedre Eggedal; Nore og Uvdal: Uvdal stavkirke
500 m; Al: Al ZMO. Vestfold: Borre: Adal, Nykirke;
Ramnes: Kjer, Lunde, Orreval; Andebu: Kodal;
Stokke: Langd, Sand, Veierland; Ténsberg: Preste-
rodkilen; Noiterdy: Teie; Tjome: Brotsdy, Kiere,
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Fig. 65. B. lapidarius (Linnaeus). Legends as in Figs. 50, 54.

Mostranda, Vasskalven; Sandefjord: Austerdy, Lind-
holmen, Aré; Hedrum: Hedrum; Tjolling: Tjolling,
Viksfjord; Brunlanes: Berg, Dolven, Helgeroa, Sta-
vern; Larvik. Telemark (TEy): Porsgrunn: Mule, Ny-
strand; Bamble: Brevikstranda, Trosby; Drangedal:
Nos; Kragerd: Kragerd, Levang. TEi: Sauherad:
Liagrend. Aust-Agder (AAy): Tvedestrand: Askerdy,
Dypvég, Lyngdér ZMO, Nes verk TRM, Osterd;
Arendal: Salterdd; Moland: Kilsund; Tromdy; His-
Oy: Gjervoldsdy, His; Grimstad ; Landvik : Havnevag,
Holvika, Hombor, Molland; Lillesand : Kvivik, Lang-
holmsund, Natvik. AA4i: Valle: Valle TRM. Vest-

Agder (VAy): Kristiansand: ZMO, Morvik, Rande-
sund; Lindesnes: Lindesnes; Lyngdal: Lyngdal TRM;
Farsund: Fjellesd, S Hanangervann, Lista fyr, Ore,
Tjorve. Rogaland (Ry): Eigersund: Eigerdyeidet, W
Fotlandsvann; Ha: Ogna ZMB ZMO, Salte bro;
Klepp: Borsheim, Klepp, Orre, Orrevann, Reve, Sele;
Time: TRM; Sola: Olbergstranda; Randaberg: Tun-
genes; Stavanger: TRM ZMB, Ullandhaug; Rennes-
Oy: Bru, Dale; Karmdy: Vigsnes. Ri: Forsand: Mel-
ing. Hordaland (HOy): Bomlo: Langevigen, NE
Royksund, Vika; Austervoll: Hekjingen; Fana: Dol-
vik VCA, Grimseid VCA, Minde VCA, Skipanes



VCA; Sund: Glesvaer, Telavdg; Fjell: Litleholmen;
Bergen: TRM VCA ZMB; Askdy: Herdla; Fedje;
HOi: Voss: Voss. Nord-Tréndelag (NTy): Snisa:
Fins4 @ 2 July 1951 (Bakke) ZMO. ?Nordland ( Nsi) :
Rana: Mo @ 28 June 1934 (Jensen).

Corrections. Records from Oppland (On):
Dovre: Toftemo; Hordaland (HOy): Bergen;
More og Romsdal (MRy): Orskog (Siebke 1880)
were revised to B. w. mastrucatus, likewise several
of those from Buskerud (Bv): Al (Strand 1898b).

Sweden. Wide, abundant distribution in the
lowlands, along the eastern coast reaching 63°
30’ N in Angermanland.

A total of about 3000 specimens was examined.

List of localities. Skdne: Andrarum ZMB, Arldv
ZMA, Barkikra NRS, Barsebickhamn ZMB, Bjir-
red, Bjornstorp, Bonderup ZMB, Bokskogen ZMB,
Bromélla ZMA ZML, Bulltofta ZMA, Bickaskog
NRS, Bokeberg, Dalby ZMB ZML, Falsterbo NRS
ZMB, Grimslov IVU, Haviang NRS, Herrevad Klos-
ter GNM, Hjdrnarp NRS, Hovs hallar NRS, Hilsing-
borg NRS VCA, Hissleholm NRS, Hogands NRS,
Haslov, Historp, Ivé NRS, Kivik NRS, Kristianstad
NRS, Kullaberg, Kyrkheddinge, Kivlinge, Lands-
krona, Ljungbyhed NRS, Lomma IVU, Lund GNM
NRS ZMA ZMB ZML, Léderup NRS, Léddekdpinge
ZMB, Maglarp ZMB, Malmé NRS ZMB ZML, Mi-
larhusen NRS, Norra Mellby, Nosaby, Nymdmossor
ZMB, Réddinge NRS, Sandhammaren NRS, Silvakra,
Simrishamn NRS, Sjébo NRS, Stenshuvud NRS,
Svalov IVU, Sodra Sandby ZMA ZMB, Sévdeborg
NRS, Teckomatorp NRS, Torekov NRS, Tosterup
NRS, Trelleborg GNM ZMB, Vallikra, Vebersd,
Vik NRS, Vinsldv, Ystad NRS ZML, Oved ZMA
ZML, Angelholm NRS, Ahus NRS ZMB ZML. Ble-
kinge: Aspd NRS, Brickne-Hoby ZMA, Hoérviken,
Jamjoslatt ZMU, Karlshamn NRS ZML, Karlskrona
NRS, Kristianopel NRS ZML, Ronneby NRS, Rode-
by NRS, Sibbaboda NRS, Sandhamn NRS, Solves-
borg ZMA, Torhamn NRS, Angelholm NRS. Hal-
land: Falkenberg, Fjaras, Frosakull NRS, Getinge
NRS, Halmstad NRS ZML, Laxvik, Roskdr NRS,
Snostorp NRS, Steninge NRS, Tronninge, Tyldsand
NRS. Smdland: Almvik NRS, Aneboda ZMB, Berg-
kvara NRS, Bla Jungfrun NRS, Branstorp NRS,
Dorarp NRS, Eksjo NRS ZMU, Grdnna NRS ZMU,
Hullaryd NRS, Horeda NRS, Jarsnds NRS, Kalmar
NRS, Ljungarum NRS, Ljungby NRS, Ljungbyholm,
Markaryd, Misterhult, Nye NRS, Oskarshamn NRS
ZML, Paryd, Paskallavik, Ryssby ZMU, Skir6 NRS,
Smaélandsstenar NRS, Sommen NRS, Sédra Ljunga
NRS, Trands NRS, Visingd NRS, Osterkorsberga
NRS, Yxnanis ZMA, Aseda NRS. Oland: Algutsrum
ZMB, Borgholm NRS, Byrum NRS, Byxelkrok
NRS, Boda NRS ZMB, Ekerum NRS ZMB, Gran-
kulla ZMB, Girdby ZMB, Halltorp NRS, Hornsjo
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ZMB, Hogsby NRS ZMU, Hogsrum NRS, Kalkstad
ZMB, Kastlosa NRS, Kélla ZMB, Morbylanga NRS,
Skogsbyn NRS, Torslunda ZMB, Vickleby ZMB.
Gorland: Ardre NRS, Austers NRS, Burgsvik, Burs,
Fardume NRS, Frojel, Fir6 NRS, Gammelgarn,
Kappelshamn NRS, Kyllej NRS, Ljugarn NRS, Roma
NRS, Slite, Sudersand NRS, Ulla Hau NRS, Visby
NRS, Vimlingbo. Ostergétland: Alvastra NRS, Bo-
hyttan ZMB, Borensberg GNM NRS, Borsjén NRS,
Fjuk NRS, Harg NRS, Histholmen ZMA, Hégby
ZMB, Kimstad NRS, Kisa NRS, Klinga NRS, Kro-
kek NRS, Kvarsebo NRS, Linképing NRS ZMB
ZML, Malmsldtt NRS, Norrkoping NRS ZMA,
Norsholm, Ringarum NRS, Skénberga NRS, Stavsjo
NRS, Stjdrnorp ZMB, Ulrika NRS, Vadstena NRS,
Vretakloster ZMB, Viversunda NRS. Vistergotland:
Alingsds ZMU, Brandstorp NRS, Brastorp, Falks-
ping NRS, Gréstorp NRS, Goteborg NRS, Horn-
borg sjo, Karleby NRS, Kinnahult, Kymbo NRS,
Liackd NRS, Nolhaga NRS, Rébidck NRS, Skara
GNM NRS, Skinnarhult in Bords NRS, Skévde NRS
ZML ZMU, Stenum NRS, Téreboda NRS ZML,
Vartofta ZMB, Vinninga NRS, Vittlosa NRS, Vamb,
Vargarda ZMU. Bohuslin: Bovallstrand NRS, Bra-
stad, Dingle NRS, Grebbestad NRS, Kareby NRS,
Munkedal, Stromstad NRS, Syd-Koster NRS, Tanum
NRS, Tjorn GNM, Yiterby NRS. Dalsland: Bengts-
fors GNM NRS ZML, Gesiter ZMB, Képmannebro,
Nossemark ZMB, Skallerud NRS, Sképafors NRS,
Amal NRS. Ndrke: Laxi NRS, Stora Mellésa ZMB,
Orebro NRS ZMB. Sodermanland: Bjérnlunda NRS,
Botkyrka NRS, Brandalsund NRS, Enhoérna NRS,
Fittja NRS, Handen NRS, Herrhamra NRS, Julita
NRS, MoInbo NRS, Nygirdet NRS, Nykdping NRS
ZML, Nynias ZMB, Nyndshamn NRS, Nivekvarn
NRS Oxelésund NRS, Rekarne NRS, Salem NRS,
Sjosa ZMB, Sparreholm NRS, Stjirnhov NRS, Stora
Sundby NRS, Stringnds ZMB, Sviirdsé NRS, Sdder-
tilje NRS, Torshédlla NRS, Toré NRS, Trosa, Tullgarn
NRS, Turinge NRS, Tyresé NRS, Uttran NRS, Utd
NRS, Valla NRS, Viksberg NRS, Visterhaninge
ZMB, Alberga NRS ZMB. Uppland: Adelsé NRS,
Almunge NRS, Angarn NRS, Bjorklinge NRS, Bond-
kyrkja NRS, Brudnids NRS, Bélsta NRS, Danderyd
ZMB, Djuré NRS, Drottningholm VCA, Ekerd
NRS, Eldgarn NRS, Enkoping NRS, Gimo NRS,
Garnviken NRS, Grisslehamn NRS, Griddo NRS,
Habo-Tibble NRS, Hituna NRS, Ingard, Knutby
ZMB, Kolstrom NRS, Kungsidngen NRS, Lennart-
nds NRS, Ljusteré NRS, Linna NRS, Mgja NRS,
Norrviken NRS, Penningby NRS, Rimbo NRS, Ros-
lagen-Kulla NRS, R6 NRS, Ridmansd NRS, Sigtuna
NRS, Skokloster NRS ZMB, Stavsnds NRS, Stock-
holm GNM IVU NRS VCA ZMB ZML ZMU,
Tensta ZMB, Triabygget NRS, Tiljo NRS, Uppsala
BML IVU NRS ZMA ZML ZMU, Vallentuna NRS,
Valsdtra IVU, Vassunda IVU, Vaxholm NRS, Vindé
NRS, Vidds NRS, Virmdd NRS, Yxlan ZMB, Ore-
grund ZMB, Osseby-garn s:n NRS, Osterskir, Ostra
Ryd NRS. Vistmanland: Arboga NRS ZML, Ding-
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tuna NRS, Fanthyttan NRS, Fellingsbro ZMB,
Grindbo NRS, Kolbick NRS, Kvicksund NRS,
Kirrbo ZMB, Lindesberg NRS, Munktorp, Saxhyttan
NRS, Skultuna ZMB, Visteras NRS, As. Virmland:
Arvika, Daglésen NRS, Deje NRS, Forsvik, Ham-
mard NRS, Horrsjon NRS, Kristinchamn NRS,
Lindfors ZMA, Lingban NRS, Molkom NRS, Rott-
neros NRS, Aras. Dalarne: Avesta ZMB, Borlinge
ZMA, Idre 10 July 1901 (Bengtsson), Ludvika NRS,
Mora NRS, Rittvik NRS, Sjurberg NRS, Store Tuna,
Soderbirke NRS, Vikarbyn NRS. Gdstrikland: Bjorke
NRS, Givle NRS ZML, Hamrangerfjirden, Hede-
sunda NRS, Hille-Forsby NRS ZML, Ockelbo NRS,
Trédje NRS, Trosken ZMB. Hilsingland: Broby
NRS, Delsbo. Hirjedalen: Ténndalen § 30 July 1957
(Christiansen) NRS. Angermanland: Bondsjo 3 23 July
1931 (Fredlin).

Ander (in litt.): Bohuslin: Ockerd. Dalarne: Svérd-
sj6. Hilsingland: Séderhamn area. Medelpad: Sunds-
vall. Angermanland: Nitra.

Finland. Occurring throughout the country
north to about 66° N and in the western part of
the country reaching the northernmost part of
Gulf of Bothnia (Elfving 1968).

The total distribution of the subspecies, B. .
lapidarius (Linnaeus). Europe (British Isles; on
the continent ranging from France, Northern
half of Italy, The Balkans north to Fennoscandia;
European USSR north to about 60° N and east
to Volga) — Turkey (Anatolia) (Reinig 1939,
p. 193, 1968; Panfilov in litt.).

Biology

Nest, Pollen-storer. Nests recorded in the
ground at various depths, in stone fences, occasio-
nally in lofts, underneath roofs (Dahlbom 1837;
Lie-Pettersen 1901; Settman 1918). Large colo-
nies are generally produced (Hasselrot 1960,
1962).

Flight season. From about mid-May to the
end of September. Queen: 10 May—28 Sept.;
worker: 14 June—15 Sept.; male: 22 July—15
Sept.

SUBGENUS ALPINOBOMBUS SKORIKOV

Alpinobombus Skorikov, 1914a, p. 123, type-
species Bremus alpinus (Linnacus) = Bombus
alpinus (Linnaeus) by designation of Frison
(1927).

Queen, worker

Head longer than wide. Malar space slightly
to markedly longer than distal width (occasio-
nally as long as this width in B. alpinus). Disc of
clypeus convex, about as long as distal width or
slightly longer. Labral furrow usually well-defined,
in width less than 14 labral width, occasionally
equal to it; labral lamella only slightly wider
than the furrow, the margin curved. Mandible
(Fig. 10A) without basal keel, with moderate
to well-defined sulcus obliquus and distinct inci-
sura lateralis, the latter almost semi-circular in
unworn specimens (less so in B. balteatus). Eyes
directed in front of posterior mandibular condyle.
Ocelli usually situated along an almost straight
line. Mid-basitarsus with distal dorsal angle
almost right rounded. St, with indication of a
keel or no keel. Wings moderately infuscate.

There is a distinct difference in size between
the queen and the worker caste.

Male

Head longer than wide. Malar space longer
than distal width. Mandible bifid with broad
ventral tooth and rather small dorsal tooth.
Eyes directed in front of mandibular condyle.
Ocelli just transected by supra-orbital line, or
touching it dorsally. Outer surface of hind tibia
convex with large bare area extending throughout
central and distal part of the segment; posterior
fringes of hind tibia and hind basitarsus indi-
vidually about twice the greatest width of the
respective segments or longer. Distal margin of
St¢ thickened, truncate or feebly emarginated.
Sty and genitalia (Figs. 24B-D, 25B-D,
26B—C, 27A—B). Coat long, rather shaggy.

Scandinavian species

The subgenus is represented by four Scandi-
navian species, viz. B. alpinus (Linnaeus), B.
arcticus Kirby, B. balteatus Dahlbom, and B.
hyperboreus Schonherr.



Taxonomical remarks

The interspecific relationship in the unit is
indicated in a triangular graph (Fig. 66) based on
Scandinavian material. The spreading of the
markings indicates clearly the specific position
of the four taxa involved, even though there is
a rather pronounced overlapping between B. alpi-
nus and B. arcticus. The European occurrence of
B. arcticus was overlooked until it was recognized
by Richards (1931). The graph moreover includes
eight B. arcticus @9 from Artic Canada to illu-
strate the taxonomic position of the Canadian
and the European population, viz. B. a. arcticus
and B. a. diabolicus Friese (= B. a. alpiniformis
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Richards) respectively. The fact that both popu-
lations occupy the same area on the graph favours
their conspecific status. The available Canadian
material thus confirms the subspecific rank of the
European population and consequently refutes
its elevation to a species as suggested by Pittioni
(1939b).

Biological remarks

Owing to the very few records of workers and
the absence of information about nests, it has
been suggested that colonies of Alpinobombus
species, all of which are confined to arctic and

B, ALPINUS
B. ARCTICUS ARCTICUS
B. ARCTICUS DIABOLICUS
B, BALTEATUS

B, HYPERBOREUS

VA

Fig. 66. Triangular graphing of malar space (A), ‘radial length’ (B) and interalar width (C) of four species of

the subgenus Alpinobombus Skorikov.
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alpine regions, are strongly reduced in size. The
season is short and in order to complete the life
cycle the number and size of worker broods
would be reduced or even omitted (Friese 1902,
p. 490 in referring to Sparre Schneider in litt.;
Sparre Schneider 1909, p. 88; Friese & Wagner
1912, p. 194; Skorikov 1922, p. 79; Richards
1931, p. 22; Pittioni 1942, pp. 178, 185). B.
hyperboreus and B. balteatus are primarily said
to be adapted to temporary solitary living, locally
producing workers under favourable conditions.
Recent contributions to the biology of the sub-
genus (Leken 1961a; Hobbs 1964; Milliron &
Oliver 1966), and the present study, reveal, how-
ever, that the species regularly produce workers
with the exception of B. hyperboreus, the biology
of which is still insufficiently known.

BOMBUS (ALPINOBOMBUS) ALPINUS
(LINNAEUS)

Apis alpina Linnaeus, 1758, p. 579 No. 39. neo-
type @ ZML! selected by Leken (1963), type
area Sweden: Lapland (Lu.Lpm.): Virihaure.

( Apis alpina: Quensel in Acerbi, 1802. Bombus
alpinus (Linnaeus); Dahlbom 1832, p. 32 (partim);
Zetterstedt 1838 (partim); Siebke 1853, 1863,
1866, 1870, 1873, 1880; Wahlberg 1854, 1855;
Thomson 1870, 1872 (partim); Sparre Schneider
1895a, 1895b, 1898, 1906, 1909, 1910; Strand
1898a, 1898b; Lie-Pettersen 1901, 1907; Friese
1902; Aurivillius 1903; Bengtsson 1904, 1908,
1931; Lundblad 1924; Soot-Ryen 1925; Esmark
1930; Richards 1931 ; Hellén 1933; Meidell 1934a;
Pittioni 1942 ; Brinck & Wingstrand 1949; Brinck
1951; Kruseman 1959; Elfving 1960, 1968 ; Ander
1965, Bergwall 1970. A bibliographic reference
to the species is compiled by Pittioni 1942.)

First Scandinavian records

Norway. Troms (TRi): Lyngen: Lyngentind;
Kvanangen: ‘Jockelfjeld’. Finnmark (Fi): ‘Alten
et Kautokeino inventus.” (Dahlbom 1832, p. 32).
The individuals were collected by Zetterstedt.
Specimen from Lyngentind cannot be found.

A female, labelled Jockulf] in Zetterstedt’ collec-
tion, is correctly identified. The name apparently
refers to Jokelfjord (modern spelling) situated
at sea level as there is no mountain (‘fjeld’)
by that name in the area. Another female labelled
‘inter Alten et Kautokeino’ in Thomsons’ collec-
tion is revised to B. arcticus diabolicus Friese.
Sweden. Lapland (Linnaeus 1758).

Queen, worker

Morphological characters. Head slightly longer
than wide. Malar space about as long as distal
width or just longer, as long as A;.,. Clypeus
with rather dense, uneven puncturing except for
the impunctate (or almost so) small anterior area
between the wide, well-defined and coarsely punc-
tured lateral depressions. Mandible (Fig. 10A).
Ocelli dorsally touching or just transecting supra-
orbital line. A; about 115 times longer than distal
width, and about /3 the length of A, +; A, about
as long as distal width, slightly shorter than A;.
Surface of vertex and frons smooth, shiny in
between distinct puncturing. Outer surface of hind
tibia scarcely alutaceous, shiny. Distal inner dor-
sal process of hind tibia prominent (Fig. 10B).
The length of hind basitarsus about twice the
greatest width or slightly longer. T,-; densely
punctured, chagrinated. Body robust, coat rather
uneven.

Queen measurements: N = 20; Northern
Norway; malar space: 0.81 mm (40.0340.01)
range: 0.75—0.85 mm; ‘radial length’: 5.02 mm
(40.174-0.04) range: 4.70-5.25 mm; interalar
width: 6.13 mm (40.1440.03) range: 5.83—
6.40 mm. Body of large size.

Colour pattern. Ty, at least anterior part of
T, at least lateral part of fringes of St,-; bright
ferruginous, the latter often of paler shade.
Otherwise coat black.

Variation. Colour-stable. Lateral patches of T,
may have a variable admixture of ferruginous
hairs, occasionally a few black hairs at the
extreme anterior edge of T,.

Male

Morphological characters. Head just longer
than wide. Malar space slightly longer than distal
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Fig. 67. B. alpinus (Linnaeus). Legend as in Fig. 50.

width, about as long as A,:s. A; as long as A,
or just longer; A, about as long as distal width;
As-1s individually almost straight and nearly
twice as long as distal width. Outer surface of
hind tibia scarcely or not alutaceous. Hind
basitarsus 3 to 3% times longer than distal width
(Fig. 24A). St, and genitalia (Figs. 24B-C);
distal part of Sty more or less regularly tapering
towards apex, which is usually rounded, rarely

pointed; apex of volsella, seen from beneath
(Fig. 24D); penis valve with subapical tooth.
Body of moderate to large size.

Colour pattern. Hairs of T,-; ferruginous.
Posterior fringe of hind tibia, hind basitarsus
ferruginous or tipped so. Otherwise coat black.

Variation. A few individuals with a slight
admixture of yellow hairs in pile of vertex and/or
with indication of yellow collar were examined.
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Distribution (Fig. 67)

Norway. In Southern Norway ranging from
about 59°30’ N in Rogaland to the northern
fringe of Dovrefjell 62°30” N, confined to regio
alpina and occasionally observed in adjacent
subalpine zone. In Northern Norway dispersely
occurring from about 66° N to the extreme north,
locally reaching the coast and also inhabiting
islands off shore. In Southern Norway recorded
to 1400 m s.m.

Biotopes: Salix biotopes, Vaccinium heaths,
mountain meadows.

A total of 346 specimens, i.e. 137 99 165 ¥¥
44 33, was examined.

List of localities. Hedmark ( HEn): Folldal: Eriks-
rud 710 m ZML. Oppland (On) : Vestre Slidre: Kinn-
holt 1000 m; Vang: E Bygdin 1100 m, Nystova 1100 m
ZMO, Tyin 1100 m USU; Fron: Kampeseter 865 m
ZMU; Vaga: Gjendesheim 1000 m, Skjerva-Jondalen
900 m, Storhaugseter 900 m, Vagidmo 400 m; Lom:
Leirdalen 900 m; Skjdk: Langevann 930 m, Stryns-
fiellet 1100 m; Lesja: Skamsdalen 1000 m Lar;
Dovre: Dombés 700 m ZMO, Dovrefjell 1000 m KMT
NMW NRS TRM VCA ZMA ZMB ZMC ZMO,
Fokstua 930 m ZMB ZMO, Hjerkinn 950 m ZML
ZMO, Valasjo 950 m ZMB ZMO. Buskerud (Bv):
Nore og Uvdal: Gavlenseter 1120 m, Hegnum seter
850 m, Sonstervann 1050 m; Al: Vallehalle 1120 m;
Hol: Hallingskarven 1400 m, Haugast6l 1000 m ZMA
ZMB, Kvasshdgda 1200 m, Lillevann 1100 m, Nygard
1000 m, Krekja 1150 m, Ustaoset 1000 m. Rogaland
(Ri): Suldal: Jonstdl 700 m, Kvanndalen, Kyrkje-
steindalen 800 m, Leirdalen 800 m, Steinkilen 700 m,
Steinkilnuten 900 m. Hordaland ( HOi): Odda: Aust-
mannli 800 m, Mittleger 1150 m; Ullensvang: Bersa-
vikvann 1230 m, Dyranut 1250 m SMS, Grondalen
1075 m, Hallaskard 1100 m, Isdalen 1000 m, Kinse-
kvelv 1200 m, Omkjelvann 1200 m, Rjoto 1000 m,
Stavali 1000 m, Sysendalen 750 m, Veigvann 1175 m,
Viveli 875 m; Ulvik: Finse 1200 m ZMA. Sogn og
Fjordane (SFi): Aurland: Uppsete 850 m; Luster:
Turtagré 900 m TRM VCA. Sor-Trondelag (STi):
Oppdal: Gavili 975 m, Knutshd 1300 m, Kongsvoll
900 m TRM ZMB ZMO ZMU. Nord-Trindelag
(NTi): Sndsa: Semstua ¥ 14 July 1840 (Dahlbom)
DCL. Nordland (Nsy): Herdy: Sor-Heroy TRM;
Meloy: Storglomvann 510 m TRM. Nsi: Beiarn:
Reingard; Saltdal: ? loc. ZMO. Nné: Ankenes: Bjerk-
vik, Bjérnfijell S00 m. Troms (TRy): Tromsd: TRM
VCA, Fagernes TRM, Tromsdal TRM ZMO, Yttre
Malangsfjord TRM; Karlséy: Hushattéy TRM, Ma-
keskjer TRM, Masver TRM, Tjuvholmen TRM,
Torsvik TRM, Vann6 NMW TRM. TRi: MaAlselv:
Kirkesdal, Mauken TRM, Nordmo TRM; Balsfjord:

Takvann TRM; Nordreisa: Gapprusfjellet 700 m;
Kvanangen: Jokelfjord ZCL, Kvenangsfjellet. Finn-
mark (Fv): Hammerfest NMW TRM; Masdy: Ma-
gerdy ¢ 22 July 1947 (Tjonneland & Lonndy). Fi:
Alta: Jotkajavrre 400 m TRM, Kafjord TRM. Fn:
Porsanger: Festningsstua TRM, Hamnbukt, Kistrand
ZMO, Lakselv TRM; Lebesby: Adamfjorddal BML;
Tana: Nastejavrre ENE Leirpollen; Berlevig: SE Ber-
levag @ 3 8% 18 July 1970 (Brinck); Vadso: 18 km W
Vadso. Fo: Sor-Varanger: Bugdynes TRM, Grense-
Jakobselv TRM, Kirkenes TRM.

Corrections. Records from Finnmark (Fi):
Alta-Kautokeino (Dahlbom 1832; Zetterstedt
1838) and also records identified as B. alpinus
var. diabolicus Friese and B. a. var. pretiosus
Friese (Friese 1911, p. 571; Friese & Wagner
1912; Soot-Ryen 1925; Richards 1931; Hellén
1933; Meidell 1934a) were revised to B. arcticus
diabolicus. Records from More og Romsdal
(MRy): Orskog (Siebke 1866, p. 380) and those
from Buskerud (Bv): Al and Hol (Strand 1898a)
were revised to B. lapponicus scandinavicus.

As B. alpinus have been confused with B.
arcticus diabolicus and B. lapponicus scandinavicus,
unrevised records were not included herein.

Sweden. Disperse distribution restricted to the
mountainous Lapland from about 66° N and
northwards. Singly recorded in Jdmtland.

A total of 99 specimens, viz. 37 99 48 ¥% 14 38
was examined.

List of localities. Jéimtland: ? loc. 83 (Boheman)
NRS. Lapland (Ly. Lpm.): Ammarnids BML, Bjork-
fors, Marsivagge BML. Lu. Lpm.: Kvikkjokk, Njunjes
ZMA, Sallujaure NRS, Tarradalen NRS, Virihaure
(Staloluokta BML ZMA ZML ZMU -- Stora Titir
ZMU — Unna Titir). T. Lpm.: Abisko BML ZMA
ZML, Bjorkliden ZMA, Kebnekaise NRS, Kiruna
ZMA, Léaktatjokka NRS, Piltsa GNM, Selkavaara
BML, Tornetrdsk BML ZMA, Vassijaure NRS ZMA.

Correction. Records from Lapland (Ly. Lpm):
Bjorkfors (Bengtsson 1904) were revised to B.
arcticus diabolicus and B. lapponicus scandinavi-
cus respectively.

Finland. Scattered occurrence
(Elfving 1968).

World distribution. The Alps. Fennoscandia —
Kola pen. Records outside these areas are due
to misidentifications or misinterpretations (Pit-
tioni 1942). Records from Kola pen. (Fig. 67)
were taken from Pittioni (1942) except Umptek
mountains — Hibiny ZMA.

in Lapland



Biology

Nest. Pittioni (1942, p. 178) states that nests
of B. alpinus are not recorded at all, which may
justify the mention of the three colonies below.

A nest was located in regio alpina in Southern
Norway (Buskerud (Bv): Hol: 1.5 km NW
Haugast6l 1150 m 23 July 1967). The nesting
site, slightly sloping towards northwest, was
characterized by growth of Betula nana Linnaeus,
Vaccinium myrtillus Linnaeus and Empetrum her-
maphroditum Hagerup. The colony was founded
in an old rodent nest situated just below the
surface of the ground, the length of the access
tunnel being only about 2 cm. The entrance to
the nest was in between two rocks, one of which
partly covered the colony. The nest material con-
sisted of fragments of hay with some leaves of
Empetrum admixed, partly plastered together by
wax. The queen and most of the workers of
first brood were captured on returning from the
field loaded with pollen, i.e. the founder still
took part in the field activity. The remaining
workers, a few of which had just emerged, were
taken as they issued from the nest or on the
comb.

The data obtained from the colony are sum-
marized in Table IV. Two first brood workers
were missing. The cocoons from the third and
fourth broods were opened and revealed that
several individuals from each of the batches
were ready to emerge. Thus females and males
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would occur simultaneously in this colony. The
eggs were distributed in three egg cells individu-
ally built on the top of one female and two male
cocoons. The egg cells contained 6, 6, and 5 eggs
respectively. If the healthy colony was not de-
stroyed, all stages of young, including the eggs,
might fulfil the development, emerging to queens
or males. The total number of the progeny would
then reach 67, 18 %, and 49 99 and 34 respectively.

Pollen bread stored beneath and adjacent to
lower layers of masses of worker brood and,
moreover, stuffed beneath some of the cocoons
above, indicates that B. alpinus is a pocket-
maker. However, a big lump of pollen, formed
as pollen cylinder, placed directly on the ground
just apart from the comb, indicates that the young
were fed a mixture of pollen and nectar as well.
The behaviour of the species may perhaps be as
mentioned by Hobbs (1964) for another species
og the subgenus, B. balteatus Dahlbom: *. . . a
pocket-maker when rearing worker larvae to the
last instar and a pollen-storer when rearing last
instar larvae, male, and queen larvae’.

A palynological survey of the colony, set out
in Table V, reflects the unusually delayed vege-
tation period that season. Salix was the predomi-
nating food plant up to the time the nest was
excavated on 23 July. Pollen loads from corbicula
of worker number 1 and worker number 8 indi-
cate the start of a preference for Vaccinium and
Lotus corniculatus Linnaeus, that is, a change in
food plants. V. myrtillus Linnaeus and V. uli-

Table 1V. Contents of a colony of B. alpinus (Linnaeus) excavated in Norway: Buskerud (Bv): 1.5 km NW

Haugast6l 1150 m s.m. 23 July 1967

Queen, founder of the nest
Offspring:

1st brood: workers 8 worker cocoons 10
2nd brood: workers 8 worker cocoons 8
imagines 16 3rd brood: male pupae 6
4th brood, 1st batch: male prepupae/pupae 12

4th brood, 2nd batch: queen prepupae/pupae
+ 1 emerged queen 6
5th brood, 1st batch: queen or male larvae 8
eggs in 3 batches 17
Total number of progeny 67

14 cocoons used as honey-pots

Large pollen-cylinder on the ground apart from the comb
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Table V. Palynological data in per cent from a colony of B. alpinus (Linnaeus) excavated in Norway: Buskerud
(Bv): 1.5 km NW Haugastol, 1150 m, 23 July 1967. (Prepared by K. Fegri)

Salix Ericaceae Vaccinium Lotus Pedicularis
Pollenload, hibernating ¢ 99 1
Pollenload, worker No. 1 34 66
Pollenload, worker No. 2 99+ 1+
Pollenload, worker No. 5 99+ 1+
Pollenload, worker No. 8 7 7 80 6
Faeces in web in, old ¥ cocoon 100
Nectar stored in, old cocoon 97 3
Pollenlump stored, apart from comb 84 15 2

gonosum Linnaeus were by then only locally in
full bloom while Lotus corniculatus growing at
a few localities at a distance from the nest, was
barely in bloom as far as I observed. The per-
centage of Pedicularis may coincide with my
observations of the collecting bumble bees. P.
lapponica Linnaeus, growing abundantly in the
area, was not visited much by bumble bees.
The bees were more attracted by dispersed Vac-
cinium and Lotus in bloom.

Table V also reveals that the pollen in faeces,
deposited between layers in worker cocoon, con-
sists of 100 per cent Salix, which is expected.
Within the actual area Salix spp. is the only
food plant in bloom at the very beginning of
the season except for dispersed growth of Arcto-
staphylos alpina (Linnaeus) and A. uva-ursi (Lin-
naeus). The proportion of Salix pollen and
Vaccinium pollen in the analyzed nectar may,
however, not quite correspond with the propor-
tion of nectar-collecting bumble bees visiting these
plants, as nectar collected from Salix generally
includes more pollen than that from Vaccinium.

The year 1967 was considered as a poor season
for bumble bee activity in the Haugastdl area.
A tremendous precipitation of snow during the
winter and spring lasting till the end of May,
even several snowstorms during the first half of
June, delayed the blooming of food plants and
the empergence of hibernating queens, and preven-
ted flying activity as well. The meteorological
data, regularly registered at Haugastdl railway
station, show that the mean temperature in June
was 1.4° below the normal mean for the month,
that of July was 2.6° below. The developmental
stage of the excavated nest indicates that the
colony was initiated the first half of June. The

queen left hibernation and hunted for the sparse-
blooming Salix and for a nesting site long before
the snow in large drifts melted. In spite of the
unfavourable seasonal conditions it is note-
worthy that two worker broods were produced.

Another nest was recorded in the Virihaura
area (Sweden: Lapland (Lu. Lpm.): Staloluokta
650 m s.m. 1 July 1944). It was established in
an old rodent nest situated between the logs in
a hut (Brinck 1951). When it was destroyed
8 August, the total number of imagines produced
was estimated as 20 large and 10 small workers,
some males, and 12 young queens. The number
of worker broods is not mentioned and the comb
was not kept, but a total of about 30 workers
indicates surely that more than two broods of
this caste were produced.

A third colony was excavated in the same
area 31 July 1964 (Bergwall 1970 and in litt.).
It was located on a heathery mountainous plateau
about 20 cm below the surface of the ground
and beneath a rock overgrown by Betula nana.
The access tunnel was about 75 cm. The inhabi-
tants consisted of an injured queen, 11 workers,
5 males, and some larvae in various developmen-
tal stages. Though the bumble bee activity was
slowed down for most of the season by poor
weather conditions, at least two broods were
produced.

Flight season. From the middle of May to end
of August. Queen: 8 May—28 Aug.; worker:
19 June—28 Aug.; male: 12 July—4 Sept.

Biological remarks

No nests were located in Northern Norway.
The total number of recorded workers, viz. 213



Norwegian and Swedish specimens, comprises,
however, 25 individuals from the two northern-
most counties in Norway, i.e. Troms and Finn-
mark. At least two worker broods raised in each
of the colonies above and the number of workers
observed throughout Scandinavia indicate that
B. alpinus regularly produces worker caste and
to the northern limit of its distribution.

BOMBUS (ALPINOBOMBUS) ARCTICUS
KIRBY

Bombus arcticus Kirby, 1821, p. ccxvi nec Dahl-
bom 1832 nec Zetterstedt 1838. Type § BML!,
type area Arctic Canada: Boothia.

(Bombus arcticus Kirby; Meidell 1934a, p. 124;
Bombus alpinus: Dahlbom 1832, p. 32 (partim);
Zetterstedt 1838 (partim); Bombus polaris Curtis,
1835, p. Ixiii No. 7, type @ BML!, type area
Arctic Canada: Boothia. Bombus alpinus var.
Thomson 1872. Bombus balteatus var. kirbiellus:
Aurivillius 1890, p. 28 nec Curtis 1835. Bombus
kirbyellus: Friese 1935 nec Curtis 1835. Bombus
alpinus var. diabolicus Friese, 1911: 571 No. 21,
holotype @ 1ZB!, type area USSR: Kola pen.
Bombus alpinus var. pretiosus Friese, 1911, p. 571
No. 22 holotype & 1ZB! labelled Kirkenes (ex
coll. Sparre Schneider). The author designated
Norway: Finnmark (Fn): Nordkapp as type
locality cf. below. Bombus arcticus var. alpini-
formis Richards, 1931, p. 13, holotype 3 ZMO!,
type area Norway: Oppland (On): Dovre; Loken
1960; Bergwall 1970. Alpinobombus tristis (Sparre
Schneider) nomen nudum cf. below; Skorikov
1937. Bombus alpiniformis Richards; Pittioni
1939b; Elfving 1960, 1968 ; Bombus polaris alpini-
formis Richards; Kruseman 1959; Ander 1965.
Bombus arcticus diabolicus Friese: Laken 1966a.)

Nomenclatural remarks

The type area of B. alpinus var. pretiosus being
Nordkapp while Kirkenes, i.e. Finnmark (Fo):
Sor-Varanger: Kirkenes, the locality written on
the label attached to the holotype, is due to
confusing topographical information, as Friese
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only examined one specimen (Friese & Wagner
1912). Sparre Schneider communicated lively
with Friese and supplied him with material. To
my knowledge Sparre Schneider and his col-
leagues never collected in Nordkapp but spent
several seasons in Sor-Varanger. Though there
are no records from Nordkapp situated at the
northernmost coast approx. 71° N and roughly
about 210 km northwest of Kirkenes, the species
may, however, reach that far north.
Alpinobombus tristis is a nomen nudum as
Sparre Schneider never published the name.

First Scandinavian records

Norway. Finnmark (Fv): Nordkapp (Friese
1911) published as B. alpinus var. pretiosus cf.
above.

Sweden. Lapland (Kruseman 1959), mentioned
as Arctic Sweden.

Taxonomical remarks

The Scandinavian population is recognized as
a subspecies B. arcticus diabolicus, presenting a
colouring of the coat entirely different from that
of the nominate form. The latter has pile on
collar, scutellum and T;-, ochrous-yellow to
dull yellow, hairs on T, either black or fer-
ruginous, coat otherwise black. The colouring
of B. arcticus diabolicus is described below.

B. alpinus var. pretiosus is revised to an infra-
subspecific form of B. arcticus diabolicus. Richards
(1931) mentions five workers (Norway: Oppland
(On): Dovre TRM) belonging to a black-tailed
form, B. arcticus var. friesei Skorikov, 1908,
described from Northeast Siberia. The individu-
als were not traced and other specimens of this
form were not recorded in Scandinavia.

Distribution

Fennoscandia. Cf. the subspecies.

World distribution. Circumpolar. Europe (Fen-
noscandia; Kola pen.; Kolguyev) — Novaya
Zemlya — Northern Siberia — Kamchatka —
Arctic America — Greenland (Skorikov 1937).
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BOMBUS ARCTICUS DIABOLICUS FRIESE
(= B. arcticus alpiniformis Richards)

Queen, worker

Morphological characters. Head slightly or not
longer than wide. Malar space slightly longer
than distal width, about as long as A, ,. Clypeus
with dense or rather dense puncturing except
for a small almost impunctate area in between
the wide, well-defined lateral impressions. Micro-
sculpture of labral tubercles alutaceous. Ocelli
dorsally touching or just transecting supra-orbital
line. A; about 1% times longer than distal width
and about 24 the length of A,:+;; A, about as
long as distal width and usually distinctly shorter
than A;. Microsculpture of vertex, at least above
supra-orbital line, alutaceous with rather in-
distinct puncturing, admixed with scattered
coarse punctures. Outer surface of hind tibia
strongly alutaceous, dull; distal inner dorsal
process of hind tibia distinctly spined as in B.
alpinus (Fig. 10B) or less so (more or less distinct
in workers). Length of hind basitarsus slightly
exceeding twice the greatest width of the segment.
Tss densely punctured, chagrinated. Body in
general less robust than in B. alpinus. Coat
rather uneven.

Queen ymeasurements: N = 20; Northern
Norway; malar space: 0.82 mm (4-0.03+0.01)
range: 0.75-0.90 mm; ‘radial length’: 4.64 mm
(£0.194-0.04) range: 4.25-4.90 mm; interalar
width: 5.58 mm (+£0.19-+0.04) range: 5.23—
5.90 mm. Body of large size.

Colour pattern. At least extreme anterior edge
of T, with variable admixture of black hairs;
remainder of T, Ts-4, at least lateral part of
fringes of St,-;, St with rather bright ferruginous
pile in newly emerged specimens. Otherwise coat
black. Particularly in dry specimens the shade of
ferruginous is often more dull, faded than in
B. alpinus.

The diagnostic features are often so indefinite
in workers that the individuals cannot with
certainty be separated from B. alpinus.

Variation. The extension of black hairs on
T:-; ranges from only a few hairs at median
anterior edge of T, to covering entire Ty-s.
Individuals with admixture of ferruginous pile
on T; were also examined. T, and St occasio-

nally with variable admixture of black hairs,
particularly distally.

Male

Morphological characters. Head just longer
than wide. Malar space slightly longer than distal
width, about as long as A,:+:. A; hardly longer
than A,;. A, about as long as distal width. As-5
individually nearly twice as long as distal width.
Outer surface of hind tibia alutaceous. Hind
basitarsus 3% to 4 times longer than distal width
of the segment (Fig. 25A). Sty and genitalia
(Figs. 25B-C); distal part of Sty suddenly
converging to a more or less pointed apex; apex
of volsella seen from beneath (Fig. 25D); penis
valve with subapical tooth. Body of moderate
to large size.

Colour pattern. Fringes of hind tibia varying
from pale ferruginous to pale yellowish or tipped
s0. Otherwise colouring as in the female.

Variation. Pile of vertex and collar (rarely also
scutellum and T,) with variable admixture of
yellow hairs, otherwise variations as in the female.

Distribution (Fig. 68)

Norway. In Southern Norway related to the
mountainous massif and extending from the
northern fringe of Hardangervidda 60°30” N to
the northern fringe of Dovrefjell 62°30’ N. In
Northern Norway scattered distribution north
of Polar Circle. The species occurs within the
same areas as B. alpinus but has a more restricted
alpine/arctic distribution; for instance, it is only
rarely recorded at the coast. In Southern Norway
recorded 1400 m s.m.

Biotopes: Salix biotopes, Vaccinium heaths,
mountain meadows.

A total of 99 specimens, viz. 64 99 23 % 1233
was examined.

List of localities. Oppland (On): Vang: Eidsbu-
garden 1200 m BML; Fron: ? loc. ZMO; Skjék:
Grotli 900 m, Langevann 930 m; Lesja: Lesjahorung-
ene Lar; Dovre: Dovrefjell 1000 m NRS TCL ZMO.
Buskerud (Bv): Hol: Fagerheim 1150 m. Hordaland
(HOi): Ulvik: Finse 1200—1300 m. Sogn og Fjordane
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Fig. 68. B. arcticus diabolicus Friese. Legend as in Fig. 50.

(SFi): Balestrand: Dueskard SW Balestrand 600 m;
Luster: Turtagrd 900 m TRM. Sor-Tréndelag (STi):
Oppdal: Gavali 975 m, Jerosbekken 920 m, Knutshd
1300 m BML ZMB, Kongsvoll 900 m BML ZMB,
Stolahollen 1400 m. Nordland (Nsy): Meldy: SE
Glomfjordbreen 300 m. Nsi: Saltdal: S Lonsdal st.
330 m; Fauske: Bldmannsisen N Sulitjelma 950 m
BML, Duoldakapjavrre NE Sulitjelma 810 m BML.
Troms (TRy): Tromsd TRM ZMA, Tromsdal TRM
ZMA. TRi: Gratangen: Myrland; Malselv: Carac
TRM, Kirkesdal, Mauken ZMO; Balsfjord: Orta
TRM; Storfjord: Helligskogen; Nordreisa: Javroaive

SW Sappen 900 m; Kvenangen: Navetdalen. Finn-
mark (Fv): Hammerfest TRM ZMO; Kvalsund:
Skaidi, unna Hatteras. Fi: Alta: Jotkajavrre 400 m
TRM; Alta-Kautokeino DCL. Fn: Porsanger: Fest-
ningsstua TRM, Kistrand TCL ZMO, Lakselv ZMO;
Nesseby: Mortensnes ZMC. Fg: Sor-Varanger: Gren-
se-Jakobselv TRM, Kirkenes TRM IZB, Neiden TRM.

Sweden. Scattered occurrence along the moun-
tain chain from Hirjedalen and north throughout
Lapland.
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A total of 109 specimens, viz. 69 QQ 28 3
12 33, was examined.

List of localities. Hérjedalen: Axhdgen NRS, T4nn-
dalen. Jamtland: Brattickfjiall DCL ZCL, Storlien.
Lapland (Ly. Lpm.): Ammarnids BML, Bjorkfors,
‘Lap nemens’ DCL, Skjellejokk near Ammarnis
BML. Lu. Lpm.: St. Titir in Virihaure ZMU, Sarek
NRS. T. Lpm.: Abisko BML NRS ZMA ZML, Bj6rk-
liden ZMA ZML, Kaisepakte NRS, Kiruna ZMA,
Loupatha ESE Abisko NRS, Nissontjirro BML,
Nuolja, Satnjarastjdrro BML, Selkavaara BML, Sin-
nukasjdrvi ZMU, Tuipal, Tornetrisk NRS BML
ZMA, Vassijaure BML ZMA.

Corrections. In the collection of B. arcticus
from Greenland ZMA is a queen of the nominate
form labelled Tlp. 12 July 1903 Rn, with addition-
al label Vassijaure, Lapland 1903 Roman. An-
other specimen, labelled Julianehaab August 1899,
appears to be B. balteatus &. B. a. arcticus is
not recorded in Sweden and B. balfeatus does
not occur in Greenland, the labels may have
been changed. I have therefore labelled both
indicium loci videtur dubium.

Finland. Confined to Lapland. Rather rare.
Localities (Fig. 68) were taken from Elfving
(1968) except for Le: St Oiwe (Wahlberg) NRS
TCL being revised from B. alpinus.

Total distribution of the subspecies, B. arcticus
diabolicus Friese. Fennoscandia — Kola pen. The
localities outside present Fennoscandia (Fig. 68)
were taken from Elfving (1968) except for Kola
pen.: Umptek-Hibind ZMA and Kola pen.: ?loc
IBZ referring to the holotype. Skorikov (1937)
states that the subspecies occurs in eastern part
of Kola pen. without listing the localities.

Biology

Nest. The following four nests may be the
only colonies of B. a. diabolicus recorded so far:

A nest located 70°26” N Lat. (Norway: Finn-
mark (Fv): Kvalsund about 50 km ESE Hammer-
fest 200 m 30 July 1955) in the soil on the surface
of the ground. In spite of extremely unfavourable
weather conditions throughout the season at
least two worker broods were produced (Lgken
1961a).

Another nest was just initiated when found at
the northern edge of the mountainous plateau

Dovrefjell in Central Norway (Sér-Trondelag
(STi): Oppdal: Knutshé 1200 m 16 June 1967).
It was located on the southwestern slope of the
mountain, established in a vacant rodent nest
about 10 cm below the surface of the ground,
coverfd with growth of Betula nana and Cladonia
rangifer. The access tunnel was about 15 c¢cm
long, sloping downwards about 5 cm before
making a right angle and continuing slightly
downwards to the nest. The female was caught
returning to the nest heavily loaded with pollen.
A small pollen lump in the centre of the cavity
of fragments of hay indicated she was establishing
a colony.

A third nest was located just north of Har-
dangerjokulen in Central Norway (Hordaland
(HOi): Ulvik: Nordnut at Finse 1300 m 23 Aug.
1968 (Kauri et al.) ZMB). The colony was
established in an abandoned rodent nest (Lem-
mus lemmus (Linnaeus)) underneath a fallen
telephone post. The comb was not analyzed,
only the founder and two ¥% were collected.

A queen, 13 workers, and the comb from the
fourth colony (Sweden: Lapland (T. Lpm.):
Selkavaara W Kebnekaise July 1955 (Pringle)
BML) were kept without comments.

Flight season. From middle of May to the
beginning of September. Queen: 15 May-15
Aug.; worker: 28 June—23 Aug.; male: 13 Aug.—
7 Sept.

Biological remarks

Loken (1961a) indicates that B. arcticus diaboli-
cus is a pocket-maker. The development of the
analyzed colony was, however, interrupted be-
fore the sexual broods were raised. It might be
questioned whether the species alters to ‘pollen-
storer’ behaviour at a later stage of the develop-
ment, as suggested for other species of this
subgenus, cf. p. 99.

A total of 51 Norwegian and Swedish workers
including those from the colonies above, 3 Fin-
nish workers (Elfving 1968), worker broods
developed in colonies of B. a. arcticus located
in Northern Ellesmere Island 81°49’ N (Milliron
& Oliver 1966), and some workers of the nomi-
nate form traced in collections, attest that B.
arcticus regularly produces worker caste, cf. p. 96.



BOMBUS (ALPINOBOMBUS) BALTEATUS
DAHLBOM

Bombus balteatus Dahlbom, 1832, p. 36 No. 8.
The description is based upon a single queen
which has not been traced. Lectotype ¥ designa-
ted by Milliron (1960) not valid (Ander 1967).
Type area Finland: Lapland (Le): Enontekis.

(Bombus balteatus Dahlbom; Siebke 1863,
1870; Richards 1931 ; Hellén 1933 ; Meidell 1934a;
Barendrecht 1941; Pittioni 1942; Brinck & Wing-
strand 1949; Lgken 1949, 1950, 1966¢; Brinck
1951; Kruseman 1959; Elving 1960, 1968 ; Ander
1965. Bombus nivalis Dahlbom, 1832, p. 40 No. 16,
lectotype @ ZCL! designated by Milliron (1960),
type area Sweden: Lapland (T.Lpm.): Lake Torne-
traskarea; Dahlbom 1837; Zetterstedt 1838 ; Bohe-
man 1844, p. 103, 1857, p. 22; Wahlberg 1854,
1855; Siebke 1863, 1880; Thomson 1870, 1872;
Sparre Schneider 1889, 1895b, 1898 ; Strand 1898a,
1898b; Lie-Pettersen 1901, 1907 ; Bengtsson 1908;
Ander 1967. Bombus tricolor Dahlbom, 1832,
p. 41 No. 17, lectotype & ZCL! designated by
Ander (1967), type loc. Sweden: Lapland (T.
Lpm): Karesuando; Zetterstedt 1838. Bombus
kirbiellus Curtis, 1835, p. Ixii No. 6 = Bombus
kirbyellus Curtis, type not traced, type area
Arctic Canada: Boothia; Aurivillius 1903;
Bengtsson 1904, 1931; Sparre Schneider 1909;
Friese & Wagner 1912; Ringdahl 1915; Soot-
Ryen 1925; Forsslund 1929; Gaunitz 1929. A
bibliographic reference to the species is presented
by Pittioni 1942.)

First Scandinavian records

Norway. Oppland (On): Dovre: Hjerkinn and
Sor-Trondelag (STi): Oppdal: Drivstua and
Kongsvoll (Siebke 1863) published as B. baltea-
tus and also as B. nivalis.

Sweden. Lapland (T. Lpm.): Tornetrdsk and
Karesuando (Dahlbom 1832) published as B.
balteatus, B. nivalis and B. tricolor.

Taxonomical remarks

The Fennoscandian population belongs to the
nominate subspecies.
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The unstable colouring of the coat has given
rise to a vast number of designations (Pittioni
1942). Scandinavian variants mentioned as B.
balteatus var. nivalis Dahlbom, B. kirbyellus var.
tristis Friese, 1902 nec Seidl 1837 (== B. kirbyellus
var. similis Friese, 1911), B. kirbyellus var. pyro-
pygus Friese, 1902, B. nivalis var. lysholmi Friese,
1905 and B. kirbyellus var. gmelini Skorikov,
1914a (Friese & Wagner 1912; Skorikov 1914a;
Soot-Ryen 1925; Richards 1931; Meidell 1934a;
Loken 1949, 1950; Brinck 1951) are infrasub-
specific forms only. Aurivillius (1903) moreover
mentions a black-tailed variety resembling B.
hyperboreus. It might correspond to the friesei
form revised by Richards (1931) to B. arcticus,
to which, however, no Fennoscandian specimens
were traced, cf. p. 101,

Queen, worker

Morphological characters. Head slightly longer
than wide. Malar space markedly longer than
distal width, yet less than 1% times this width,
about as long as A;y,. Clypeus centrally almost
impunctate or with very fine puncturing, other-
wise with rather sparse uneven puncturing except
for the small impunctate anterior area between
moderately defined, coarsely punctured lateral
impressions. Ocelli just in front of supra-orbital
line, occasionally touching this line. A, at least
1% times longer than distal width and about
24 the length of A, or nearly so. A, about as
long as distal width, slightly shorter than A,.
Surface of vertex near and above supra-orbital
line smooth with sparse, coarse puncturing ad-
mixed with very fine ones. Outer surface of
hind tibia slightly to moderately alutaceous;
distal inner dorsal process of hind tibia usually
moderately produced. Hind basitarsus longer
than twice its greatest width but shorter than
2%, times this width. T,-; slightly to strongly
chagrinated with rather fine dense puncturing.
Body rather robust, coast shaggy.

Queen measurements: N = 20; Northern
Norway; malar space: 0.96 mm (40.044-0.01)
range: 0.88—1.00 mm; ‘radial length’: 5.00 mm
(40.144-0.03) range: 4.75-5.25 mm; interalar
width: 5.80 mm (--0.1740.04) range: 5.38—
6.10 mm. Body of large size.
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Colour pattern. Broad collar, crescent-shaped
posterior part of scutellum, T;-, deep and dull
yellow-haired. Pile on T,-;, anterior part of
T, ferruginous, yellowish or whitish respectively.
Otherwise coat black. Interalar band posteriorly
curved, including black hairs of scutellum.

Variation. Unstable colouring. Pile of vertex
occasionally with slight admixture of yellow
hairs. Collar varying slightly in width, the shade
in hairs of collar and Ti-, ranging from dull
rather dark yellow to yellowish-white. Individu-
als with more lemon-yellow banded appearance
occasionally recorded. Pile on T;-s displays a
range of colour shades: bright ferruginous —
faded ferruginous — dull yellow as the thoracic
bands — yellowish-white — whitish. A tendency
to melanism is additionally locally common,
cf. below.

Male

Morphological characters. Head slightly, yet
distinctly longer than wide. Malar space twice
the distal width or nearly, about as long as A,. ..
Antenna long (Fig. 26A); A, about 1% times
longer than distal width, A, just longer than
distal width; A,-;; individually twice as long as
distal width or nearly. Outer surface of hind
tibia scarcely or not alutaceous; hind basitarsus
almost 4 times longer than distal width of the
segment. Sty and genitalia (Figs. 26B—C); the
sides of Sty forming a rectangular or acute angle
with the truncate apex, which in the middle tapers
to a point; inner edge of gonostylus forming a
basal tooth; apex of volsella, seen from beneath,
much produced inwards; penis valve with subapi-
cal tooth. Body of medium to large size.

Colour pattern. Pile of vertex with variable
admixture of yellow. Hairs of episternum, venter
usually predominantly pale yellow to whitish.
T, coloured as T, Otherwise colouring as in
the female.

Variation. Pile of face with variable admixture
of yellow. Episternum with a variable admixture
of black hairs, occasionally entirely black-haired.
Otherwise variation as in the female.

Discussion on melanism

In addition to the variation mentioned above,
a melanic appearance locally contributes to the
range of the colour pattern of the coat. Various
degrees of melanism occur, from individuals with
a variable amount of yellow hairs replaced by
black ones to specimens with entirely black
coat except that on T,-;. The tendency to me-
lanism throughout Fennoscandia is evaluated by
a study of the collections. The material comprises
815 Norwegian and 525 Swedish specimens be-
sides 297 Finnish specimens from the only two
Finnish counties (Le, Lkm) where melanics have
been recorded. A total of 432 observed but not
captured Norwegian specimens, quoted by me
as typical or melanic individuals, has also been
considered.

The material reveals a proportion of melanism
as illustrated on the pie chart (Fig. 69), based
on the figures set out in Tables VI, VII. Individu-
als with no yellow thoracic hairs visible by naked
eye and with hairs on T,-, either entirely black or
presenting a reduced yellow band, are grouped as
melanics. In Table VI collected and observed but
not collected material are keptinseparatecolumns.
The frequency presented on the pie chart is
based on collected specimens only.

The most reliable frequencies concern those
from Norway: Oppland (Os) and Hordaland
(HOi), as they are the only figures chiefly based
on continuous observations throughout the sea-
son (Leken 1949, 1950). Table VI shows that
the proportion of melanism in these districts,
i.e. Os and HOi, although 30% and 37% when
based on preserved material only, is reduced
to 17% and 16% respectively if observed but
not collected individuals are added. This is due
to the fact that melanic specimens were more
often captured than the easily recognized non-
melanic ones in order to secure correct identifi-
cation. It is uncertain to what degree this also
applies to the actual collections from the
remaining areas. Therefore, the present study
indicates the local tendency to melanism more
than it exactly reflects the proportion of me-
lanism. Generally speaking, the available material
sufficiently illustrates a pronounced tendency to
melanism in Southern Norway which is strongly
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Fig. 69. B. balteatus Dahlbom, Proportion of melanism. The figures refer to the total number of examined
records within a county or district thereof. Black = proportion of melanics. Small circle = single record.
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Table VI. B. balteatus Dahlbom. Proportion of melanism throughout Norway. Area = district of county
(cf. Fig. 99); coll. = examined collections; obs. = observed, not collected material

Number of individuals Total number Per cent

typical form melanic form melanic form
Area coll. obs. coll. obs. coll. obs. coll.  coll. + obs.
HEn 5 — 3 — 8 — 38 -
Os 68 152 29 16 97 168 30 17
On 105 2 45 1 150 3 30 31
Bv 77 9 31 3 108 12 29 28
TEi 10 — 3 — 13 — 23 —
AAi 5 — 3 - 8 — 38 —
Ry 1 — 0 — 1 — 0 —
Ri 10 — 15 — 25 — 60 -
HOi 71 226 42 15 113 241 37 16
SFy 6 — 3 2 9 2 33 46
SFi 23 5 25 1 48 6 52 48
MRi 2 — 1 — 3 — 33 —
STi 36 — 19 — 55 — 35 —
NTi 3 — 0 — 3 - 0 -
Nsi 8 — 0 — 8 - 0 —
Nno 15 — 0 — 15 — 0 —
Nnv 1 — 0 — 1 — 0 -
TRy 33 — 0 — 33 — 0 —
TRi 36 - 1 — 37 — 3 -
Fi 9 — 0 — 9 — 0 -
Fv 5 — 0 — 5 — 0 -
Fn 8 — 0 — 8 — 0 —
Fo 58 — 0 — 58 - 0 -

595 394 220 38 815 432

Table VII. B. balteatus Dahlbom. Proportion of melanism throughout Sweden and Finland. The figures are
based on collections. Area = county or district thereof (cf. Fig. 99)

Number of individuals Per cent

Area typ. form mel. form Total number mel. form
Sweden:

DlIr. 18 3 21 14
Hijd. 89 19 108 18
Jmtl. 131 9 140 6
Ly. Lpm. 39 1 40 3

P. Lpm. 1 0 1 0
Lu. Lpm. 55 - 1 56 2

T. Lpm. 156 3 159 2

489 36 525

Finland:

Le 262 21 283 7
Lk 11 3 14 21

273 24 297




reduced on going north. There is, however, a
slight increase in melanism in Finland exemplified
by the rather large collection from Finland (Le:
mainly Kilpisjdrvi area) comprising 7 per cent
melanics compared with that from Sweden (T.
Lpm.: mainly Tornetrdsk area) of 2 per cent
melanics only (Table VII). The high frequency of
melanism in Finland (Lk: mainly Pallastunturi),
viz. 21 per cent, is even more striking, but based
on a small collection only.

It is noteworthy that the most reliable fre-
quencies, i.e. those referring to Oppland (Os)
and Hordaland (HOi), are about the same, viz.
17 per cent and 16 per cent respectively (Table
VI). The actual areas are situated in the rather
lower mountainous area linking southeastern
lowlands to the mountain chain (Os: mainly
Oyer: Aksjd area) and at the western slope of
the elevation of the mountain chain (HOi:
mainly Ullensvang: Fossli — Sysendalen i.e.
the northwestern slope of Hardangervidda), i.e.
areas presenting different macroclimate empha-
sized, for instance, by the great difference in
precipitation (Fig. 1). As far as accumulation of
melanic alleles is influenced by humidity, the
frequency of melanism which is about the same
along either side of the mountain chain in Sou-
thern Norway, may, however, be more related to
local ground moisture and humidity near the
ground than the actual amount of precipitation.

Pittioni (1943, pp. 4—6) states that sex and
caste in B. balteatus display a difference in the
variability of colour pattern, characterized by
the tendency to melanism being more pronounced
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in queens than in males and not recorded in
workers. Melanic individuals examined by EIf-
ving (1960) were males only. However, in the
material at my disposal, sex and caste exhibit
the same wide range in the colouring, including
melanism. The statement is exemplified by the
records from Oppland (Os) and Hordaland (HOi)
where the frequency of melanism, set out in
in Table VIII, clearly asserts that melanic queens,
workers and males are equally produced. Thus
the great variability in the colour pattern locally
accentuated by pronounced tendency to melanism
is not sex-linked.

Distribution (Fig. 70)

Norway. In Southern Norway widely distri-
buted along the mountain chain from 59°N in
Aust-Agder — Rogaland to 62°40'N in S6r-Tron-
delag and further north occurring from about
64°30'N to Arctic proper. The species is confined
to alpine/arctic and subalpine/subarctic zones and
locally observed in adjacent conifer forest as
well. It is also singly recorded at sea level in the
inner part of the western fjords and locally
reaches the coast in the northernmost part of
the country, yet so far only rarely observed on
islands off shore. B. balteatus has a wider distri-
bution than the remaining species of this sub-
genus. The abundance is moreover greater and
the frequency higher.

Biotopes: Salix biotopes, Vaccinium heaths,
mountain meadows, mountain pastures.

Table VIII. B. balteatus Dahlbom. Frequency of melanism in sex and caste

? g 3 Total
No. per cent No. per cent No. per cent No. per cent

Oppland (Os)
Typical form: 11 92 46 70 11 58 68 70
Melanic form: 1 8 20 30 8 42 29 30

12 100 66 100 19 100 97 100
Hordaland (HO1)
Typical form: 10 53 42 72 19 53 71 63
Melanic form: 9 47 16 28 17 47 42 37

19 100 58 100 36 100 113 100

8. Bumble Bees.
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A total of 818 specimens was examined, viz.
207 92 485 3% and 126 33.

List of localities. ?4kershus (AK): Oslo: 3 21 July
1844 DCL, 2 %3 (Siebke) ZMO. Hedmark (HEn):
Stor-Elvdal: Snodoldalen 1000 m; Tynset: Tyldal
600 m. Oppland (Os): Nord-Aurdal: Flya 850 m;
Ostre-Gausdal: Gausdal sanatorium 780 m ZMO;
Oyer: Aksjé 1000 m, Brettdalen 950 m, Oyer kirke,
Astdalen 900 m. On: Vestre Slidre: Kinnholt 1000 m;
Vang: ? loc. ZMO, Eidsbugarden 1200 m, Nystova
1000 m ZMO, Tyin 1100 m USU; Sel: Mysuseter
900 m; Vaga: Hindseter 900 m, Klones 400 m, Vald-

resflya 1150 m, Vagamo 400 m, Ovre Sjodalsvann
950 m; Lom: Lom 400 m; Skjik: Breidalsvann 900 m,
Skjaksetrene 800 m, Strynsfjellet 1100 m; Dovre:
Dovrefjell 1000 m BML KMT TCL TRM VCA ZML
ZMO, Doraseter 1050 m, Fokstua 930 m ZMB ZMO,
Hjerkinn 950 m ZMO, Vilisjo 950 m ZMO, Svand
1200 m. Buskerud (Bv): Nore og Ulvdal: Dagali
900 m NRS, Gavlenseter 1120 m, Ovre Hein 1160 m;
Hemsedal: Lykkja 900 m, Muren 730 m; Al: Valle-
halle 1120 m; Hol: ? loc. ZMO, Geilo 800 m, E Halne
1120 m, Haugastol 1000 m VCA ZMB, NW Lillevann
1150 m, Nygard 1000 m, Vikastolen 1000 m, Prestholt
1250 m, Ustaoset 1000 m. Telemark (TEi}: Vinje:
Bossboen 970 m, Krossen 700 m, Torvtjern 900 m;

Fig. 70. B. balteatus Dahlbom. Legend as in Fig. 50.



Tinn: Borsjéen 1100 m. Aust-Agder (AAi): Valle:
Kvestad, Rygnestad; Bykle: Breive 700 m. Rogaland
(Ry): Hjelmeland: Fister sea level @ 27 Aug. 1933
(Mei). Ri: Forsand: Meling sea level § 16 July 1931
(Mei); Suldal: Bratveit, Jonstél 700 m, Kyrkjestein-
dalen 900 m, Mostdl 600 m, Mosskar 700 m, Stein-
kilen, Ullsneskvelven 756 m, Aimjédlonuten 700 m;
Sauda: Ovre Sandvann 1100 m. Hordaland (HO:):
Odda: Mittleger 1150 m, Valldal 900 m; Ullensvang:
Berdéla 725 m, Bjoreidalshytta 1100 m, Fossli 750 m,
Grythorgi 900 m, Grytskardseter 850 m, Hedlo
1000 m, Hjolmo, Lofthus sea level @ 23 June 1949
(L@), Rjoto 1000 m, Storliseter 900 m, Sysendalen
750 m TRM ZMB, Viveli 875 m; Ulvik: Finse 1200 m
VCA ZMB. Sogn og Fjordane (SFy): Gaular: Slotten;
Jolster: Hamar. SFi: Vik: Hestavollen 1000 m, Krak-
tiern 850 m; Aurland: Uppsete 850 m, Ovstebd
800 m; Lerdal: Breistol 650 m, Eggestsl 700 m, Mari-
stova 800 m; Leikanger: Hermansverk sea level @ 30
May 1948 (Lg); Balestrand: Dueskard W Balholm
600 m, Horpedalen; Luster: Fébergstolen 600 m,
Turtagrd 900 m TRM ZMB; Stryn: Videdalen 400 m,
Videseter 600 m. More og Romsdal (MRi): Stranda:
Kvanndalsetra 700 m. Sor-Trondelag (STi): Oppdal:
Dalsbekk 600 m, Gravbekken KMT, Gavéli 975 m,
Jerosbekken 920 m BML ZMB, Knutshd 1200—1400 m
BML ZMB, Kongsvoll 900 m TRM VCA ZMB ZML
ZMO ZMU; Roros: Evavoll 700 m, Myrmoen 700 m.
Nord-Trondelag (NTi) : Namskogan : Aktejdvre; Royr-
vik: Bjorkhaug, Namsvann KMT. Nordland (Nsi):
Rana: Bjelldines ZMO, Krokstrand, Randalsvollen,
Umskarstjern SE Mo; Saltdal: ? loc. ZMO, Lénsdal;
Fauske: Duoldakapjavre NE Sulitjelma 810 m BML,
Sulitjelma 600 m BML. Nnd: Tysfjord: Tysfjord sea
level ZMO; Ankenes: Seterfjell; Narvik. Nnv: Sort-
Jand: ? loc. TRM. Troms (TRy): Kvafjord: Borke-
nes; Tromso: TCL TRM VCA ZMO, Tromsodysund
TRM VCA ZMO; Karlséy: Vanné TRM. TRi: Gra-
tangen: Gratangen ZMA; Bardu: Altevann, Stroms-
mo VCA ZMO; Milselv: Bjerkeng, Kirkesdal, Klet-
ten ZMO, Mauken TRM ZMO, Nordmo TRM;
Balsfjord: ? loc. TRM; Storfjord: Signaldalen; Nord-
reisa: Gapprusfjell 700 m, Sappen. Finnmark (Fv):
Talvik: Kvalfjord ZMO; Kvalsund: Kvalsund TRM,
Skaidi, unna Hatteras. Fi: Alta: Bossekop TRM ZML
ZMO, Jotkajavrre TRM, Kvalfjord ZMO. Fn: Por-
sanger: Hamnbukt, Lakselv TRM ZMB, Stabbursnes
ZMO; Tana: ENE Leirpollen; Vadso: Makkanes W
Vadsd, Vadsé BML NMW. Fg: Sor-Varanger: ? loc.
TRM ZMO, Grense-Jacobselv TRM, Kirkenes NRS
TRM VCA ZMB, Neiden TRM, Ropelv TRM.

Records from Oslo are questioned. The male,
labelled ‘Chria 1844’ (= Oslo), is a specimen
Dahlblom apparently obtained while attending
a meeting of naturalists held in Oslo that year.
The workers are both labelled (1) Kristiania; (2)
Siebke. The modern spelling of the city name
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proves a labelling of the specimens after Siebke
died in 1875 and the record is therefore not
reliable.

Corrections. Records from the southern coast,
viz. Aust-Agder (AAy): Tvedestrand: Skipvik,
Stensdy (Strand 1898a) were revised to B. lucorum
which agrees with previous revision (Sparre
Schneider 1909, p. 146). The tendency to me-~
lanism in Arctic Norway discussed by Sparre
Schneider (1909) is based on misidentification
of three dark males from Troms (TRy): Tromso:
Floyfjell TRM. Two of the specimens were
revised to B. arcticus diabolicus and the third
one is not traced but might also belong to this
taxon. Another announcement of melanic arctic
individuals (Richards 1931) is due to misinter-
pretation of localities being situated in Southern
Norway.

Non-melanic form of B. balteatus has been
confused with B. jonellus and melanic ones with
B. mastrucatus and melanic B. hortorum. Unre-
vised records are therefore not included herein.

Sweden. Occurring from 61°30’ N in Dalarne
and northwards throughout Lapland with a
disjunction corresponding to that separating the
southern and northern part of the mountain
chain. Confined to montane areas and locally
also occurring in adjacent forest zone.

A total of 525 specimens was examined, viz.
235 99 194 % and 96 43.

List of localities. Dalarne: I1dre, Harrsjon NRS,
Mora § 12 July 1947 (Erlandsson) NRS, Slagufjall
NRS, Stidjen, Tofsingdal National Park NRS. Hirje-
dalen: Hamrafjall NRS ZML, Ljungdalen, Skorvdals-
fjall NRS, Tanndalen NRS ZML. Jéimtland: Enafors,
Handol NRS ZML, Leipikv. NRS, Skalstugan NRS,
Stalltjarnstugan DCL, Storlien, Svenstavik NRS,
Undersdker, Vallistafjill, Are NRS ZML ZMU. Lap-
land (Ly. Lpm.): Aitelnafors NRS, Bjérkfors, Joe-
strom, Sorsele mountains NRS ZML, Tjultrisk BML
NRS ZML ZMU, Tdrna NRS ZML, Vindeldalen
NRS, Vinnids NRS, Vistansjo. P. Lpm.: Peskehaure
ZMU. Lu. Lpm.: Géllivare, Kvikkjokk NRS ZML,
Malmberget ZML, Meatajaure NRS, Nuonjes VCA
ZML, Sallojaure NRS, Sarek NRS, Situojavre, Sjo-
fallet, Tarradalen NRS, Virihaure (K4 ZMU — Rapa
ZMU —Staloluokta ZML ZMU —unna Titir). T. Lpm.:
Abisko BML IVU NRS ZMA ZML ZMU, Bjorkliden
NRS ZMA ZML, Jebrenjokk, Kaisepakte NRS, Ka-
resuando, Kiruna, Koppardsen BML, Nakerijirvi
NRS, Selkavaare BML, Sinnukasjidrvi ZMU, Sjangeli
900 m BML, Sjanglitjdkko 1000 m BML, Tjuonatjokko
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NRS, Tornetrisk BML VCA ZML, Vassijaure
NRS ZMA.

Finland. Locally abundant in Lapland and
moreover dispersely recorded in the eastern part
of the country south to about 64° 50" N.Localities
(Fig. 70) were taken from Elfving (1968) except
Lk: Pallastunturi NRS TCL and Le: St. Oiwe
TCL.

World distribution. Fennoscandia — Kola pen.
(Petsamo ZMA ZMH ZML, Umptek — Hibind
ZMA) - Northern Siberia — Kamchatka -
Northwestern Mongolia — Alaska — Arctic
Canada — USA (along the Rocky Mountains
states) (Pittioni 1942; Krombein & Burks 1967).

Zoogeographical remarks

The unstable colour pattern in the Scandina-
vian B. balteatus, characterized by a tendency
to melanism being reduced on going north and
by the coat of hindmost tergites ranging from
ferruginous via dull yellow to white, gives reason
to discuss post-glacial invasions of two or more
populations. Pittioni (1943, pp. 69—72) suggests
immigration of an eastern white-tailed population
and a southern ferruginous-tailed population,
the latter descending from white-tailed North-
asiatic populations being forced south during the
glaciation and then following the Wiirm ice on
the retreat northwards. Pittioni (1943, pp. 4—6)
moreover states that the white-tailed ‘morphe ni-
valis’ and the ferruginous-tailed ‘morphe balteatus’
individually accumulate a maximum of melanic
alleles in the mountainous Southern Norway and
empbhasizes a strong correlation between ‘klima-
dkologische Fundortindices’ and ‘indices der
Melanisationsintensitit®, illustrated by diagrams.
Pittioni was, however, not aware of the pro-
nounced variability in the local populations
which often comprise all shades of ferruginous
to white-tailed melanics, and typical forms as
well. Consequently, white- and ferruginous-tailed
individuals cannot be treated separately, and his
correlations are therefore of no use. As the
present study shows no geographical segregation
concerning the colouring of hindmost tergites,
I hesitate to follow the theory of white-tailed

and ferruginous-tailed populations individually
invading Scandinavia.

The correlation stated by Pittioni above does,
however, agree with the general assumption that
accumulation of melanic alleles in mountainous
areas is related to local temperate and humid
conditions (Lattin 1967, p. 433). In my opinion,
attention should be drawn to the fact that the
frequency of melanism is strongly reduced on
going north, melanic individuals being unre-
corded in northernmost Norway (Fig. 69). In
addition to climatic conditions this may possibly
be due to genetically different populations. If
so, B. balteatus may consist of a population
with gene-pole light, i.e. with no melanic traits,
in post-glacial time invading Northern Scandi-
navia from east, and another population with
gene-pole dark, i.e. with melanic traits, reaching
Scandinavia along a more southerly immigration
route. I think, however, a theory of double
immigration based on the present information
is rather speculative.

It should be pointed out that in the Eastern
Hemisphere the tendency of B. balteatus to
melanism is confined to the extreme western and
the extreme eastern fringes of the area of distri-
bution, viz. Fennoscandia and Kamchatka, re-
presenting mountainous areas influenced by ocea-
nic climate (Skorikov 1937; Pittioni 1943). There
are no reliable records of melanic individuals in
the intervening areas (Panfilov in litt. 1968).

Biology

Nest. The following three nests have been
located in Scandinavia.

A colony, located underneath a large rock
(Norway: Hordaland (HOi): Ullensvang: Sysen-
dalen 750 m), was not excavated (Lie-Pettersen
1901).

Another nest (Norway: Rogaland (Ri): Sauda:
Ovre Sandvann 1050 m 7 July 1936) was exca-
vated by the late O. Meidell. Two queens and
nine workers were kept ZMB. The absence of
records of colonies in the Eastern Hemisphere
(Pittioni 1942, p. 185) may justify the following
extract from notes left by Meidell.

The nesting site was a tuft of grass on a



heathery hillside exposed to the southeast. The
colony was established in an abandoned rodent
nest about 15 cm below the surface of the ground.
A roof, consisting of fibrous fragments of plants
plastered together with wax, covered the comb,
which had a disorderly appearance. The data
of the nest content are shown in Table IX. One
of the queens and all the workers display a
predominantly melanic appearance, the queen
with hindmost tergites whitish-haired while those
of the workers being pale ferruginous-haired.
The second queen displays a typical, though
strongly faded colour pattern. She was found
dead in the nest, away from the comb, and
might have been an intruder. The dark queen
and the workers of the first brood were captured
on returning to the nest. The former had no
pollen and the latter had their corbicles only
partly filled with pollen. The remaining five
workers, two of which had just emerged, were
found on the comb.

The honey-pots, being larger in size than the
cocoons but of similar shape, were all built at
the same level and adjacent to the first brood.
Additionally five of the vacated cocoons were
used as honey-pots. A rather large pollen-cylin-
der, also termed pollen-pot, was built adjacent
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to the third brood, though detached from the
cluster of cells. It contained only a little pollen.
The dipterous cocoons listed in Table IX were
in separate cocoons of the second bumble bee
brood.

A Swedish nest recorded by Boheman (Wahl-
berg 1854, p. 202) contained melanic and non-
melanic individuals, but is otherwise not com-
mented upon.

In addition to the nests above, Hasselrot (1960
Table pp. 158—162) succeeded in getting a queen
to establish a colony in an observation box.
The colony was initiated 19 June and kept under
observation until 1 October when the develop-
ment was almost completed. The total number
of offspring was 8 % 3 33 3 ¥Q and one unhatched
worker pupa. Only one worker brood was raised.
The author does not comment upon the long
period of development.

Flight season. From last half of May to end of
August. Queen: 16 May—27 Aug.; worker: 15
June—28 Aug.; male: 4 July—23 Aug.

Biological remarks

Hobbs (1964) succeeded in getting hibernating
queens to establish nests in hives set out in the

Table TX. Content of a colony of B. balteatus Dahlbom, excavated in Norway: Rogaland (Ri): Sauda: Ovre

Sandvatn, 1050 m s.m., 7 July 1936 by O. Meidell

Queen, founder of the nest
Queen, intruder

Offspring:

1st brood: workers

2nd brood, 1st batch: workers
2nd brood, 2nd batch: workers

imagines

\oINwA

worker cocoons 5
4 worker cocoons, 2 worker pupae 6
3 worker cocoons, 3 worker pupae 6
3rd brood, 1st batch: 2 halfgrown separated worker larvae

on top of cocoon 1st brood 2

3rd brood, 2nd batch: 1 halfgrown worker larvae

on top of cocoon 2nd brood, 1st batch 1

4th brood, 1st batch: 2 small larvae on top of cocoon

2nd brood, 1st batch 2
4th brood, 2nd batch: 2 small larvae on top of cocoon
2nd brood, 1st batch 2
Sth brood, 1st batch: 7 eggs in cell on top of cocoon
2nd brood, 2nd batch 7
31

Total number of progeny

5 honey-pots
1 pollen-cylinder

Parasites: 2 dipter cocoons ?Brachycoma devia (Fallén)
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mountains of Southern Alberta, Canada. He
concluded that the species during the life cycle
alters from being a pocket-maker when rearing
worker larvae up to the last instar, to a pollen-
storer when rearing last-instar larvae and all
instars of male and female larvae. The observa-
tion of Meidell above may favour the statement
of Hobbs. The presence of only one pollen-
cylinder, see Table IX, may indicate that the
colony altered to pollen-storer behaviour shortly
before the nest was excavated.

A total number of 411 workers were examined
of which 55 individuals were recorded in Norway :
Troms and Finnmark. The frequency of workers
throughout the country and at least three worker
broods raised in the colony investigated by Mei-
dell indicate that B. balteatus regularly produces
workers. Hobbs (1964) stated that workers were
produced in all colonies analyzed by him. The
information therefore contradicts the theory that
the species is temporarily adapted to solitary
living, cf. p. 96.

BOMBUS (ALPINOBOMBUS)
HYPERBOREUS SCHONHERR

Bombus hyperboreus Schonherr, 1809, p. 57, holo-
type @ NRS! is labelled as follows: (1) 40 (prin-
ted); (2) Lapponia D: Grape (handwritten);
(3) lectotype @ Bombus hyperboreus Schon. 1. E.
Milliron 1960; (4) holotype @ B. hyperboreus
Schonherr A. Lgken 1965. The description is
based on a single individual and therefore erro-
nously designated lectotype by Milliron (1960).
Type area Finland: Lapland (Le): Enontekis.
(‘Lapponia enontekis’).

( Apis arctica Quensel in Acerbi, 1802; Bombus
hyperboreus Sghonherr; Dahlbom 1832, p. 42,
1837; Zetterstedt 1838; Wahlberg 1854, 1855;
Siebke 1863, 1880; Thomson 1870, 1872; Schayen
1881; Sparre Schneider 1895a, 1895b, 1909, 1918,
p. 5; Strand 1898b; Friese 1902; Aurivillius 1903;
Bengtsson 1904, 1931; Friese & Wagner 1912;
Gaunitz 1929; Esmark 1930; Richards 1931;
Hellén 1933; Meidell 1934a; Brinck & Wing-
strand 1949; Brinck 1951; Kruseman 1959;

Elfving 1960, 1968; Ander 1965. A bibliographic
reference to the species is compiled by Richards
1931.)

Nomenclatural and taxonomical remarks

Schénherr (1809) describes the taxon as fol-
lows: ‘Hirsutus ater, thorace antice posticeque
abdomineque antice fulvo. Apis Arctica, Acerbi
Travels through Sweden;” In addition to a
coloured illustration Acerbi (1802, p. 253, plate 1)
presents his Apis Arctica by the following descrip-
tion of Quensel: ‘nigra — thorace antice posti-
ceque fulvo, abdomines supra fascilis flavi ful-
visque.” In the drawing at least T,-, are fulvo,
but the colour in the pile of T,-; is uncertain
as the abdominal tip is covered by left forewing.
B. hyperboreus is however characterized by Ts-¢
being black-haired. Even though the drawing is
deceptive and the description of Apis arctica
Quensel in Acerbi = Apis arctica Acerbi nec
Kirby 1821 nec Dahlbom, 1832 is not quite
corresponding to that of B. hyperboreus, 1 think
they are identical taxa. A remark (Dahlbom
1837) that B. hyperboreus was discovered by
Acerbi attests the synonymy. Only rarely has
B. arcticus been applied to this taxon (Richards
1931) and to my knowledge not at all in the last
50 years, while the junior synonym B. hyperboreus
is regularly used since the designation in 1809.
To avoid nomenclatural confusion B. Ayperboreus
is kept and B. arcticus {Quensel in Acerbi),
also being a homonym cf. above, is considered
as nomen oblitum.

First Scandinavian records

Norway. Troms (TRi): Kvanangen: ‘Jockel-
field” (okelfjord cf. p. 96) (Dahlbom 1832).
Sweden. Lapland (Acerbi 1802, p. 252).

Queen, worker

Morphological characters. Head markedly
longer than wide. Malar space nearly 1% times
longer than distal width, shorter than A,. ,+4 but



longer than A;:;. Clypeus with rather even,
dense distribution of coarse and fine punctures
except a small, almost impunctate area between
wide, well-defined impressions. Ocelli usually dor-
sally touching supra-orbital line. A, at least 114
times longer than distal width, and about 24
the length of As ;. A, about as long as distal
width, slightly shorter than A;. Outer surface
of hind tibia alutaceous; distal inner dorsal pro-
cess of hind tibia moderately produced (Fig. 9A).
Length of hind basitarsus about 2% times the
greatest width of the segment (Fig. 9B). Tus
smooth or inconspicuously alutaceous, with
rather sparse puncturing. Body robust, coat long
and somewhat shaggy.

Queen measurements: N = 20; Southern
Norway; malar space: 1.14 mm (40.03+0.01)
range: 1.05—-1.20 mm; ‘radial length’: 5.53 mm
(+0.164-0.04) range: 5.20—5.85 mm; interalar
width: 6.20 mm (+0.1740.04) range: 5.75—
6.53 mm. Body of larger size than any other
Scandinavian Bombus species.

Colour pattern. Collar, scutellum, T;-, deep
orange to ochrous-yellow. Otherwise coat black.
Parallel-sided interalar band not wider than the
broad collar.

Variation. Extremely colour-stable. Only mi-
nute variations in the extension of collar, the
width of interalar band, etc.

Male

Morphological characters. Head markedly
longer than wide. Malar space exceeding 114
times the distal width, about as long as Ay ;.
A; hardly longer than A,; A; as long as distal
width or just longer; A;-i; individually straight,
nearly twice as long as distal width. Outer sur-
face of hind tibia scarcely alutaceous. Hind
basitarsus about 314 times longer than distal
width. Sty and genitalia (Figs. 27A—B); inside
of volsella, seen from beneath, strongly projecting
inwards; subapical tooth of penis valve absent
or much reduced. Body of large size.

Colour pattern. Pile of vertex predominantly
orange to ochrous-yellow; otherwise colouring
as in the female.

Variation. As in the female.
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Distribution (Fig. 71)

Norway. Scattered occurrence in Southern
Norway restricted to part of the mountainous
massive ranging from Jotunheimen to the north-
ern fringe of Dovrefjell and in Northern Nor-
way to ‘islets’ north of Polar Circle. Scarce.
In Southern Norway once recorded 400 m s.m.,
otherwise occurring 900—1300 m. s.m.

Apparently confined to limestone biotopes.

A total of 72 specimens, i.e. 44 @2 1 § 27 33
was examined.

List of localities. Oppland (On): Vagi: Gjendes-
heim 1000 m 3 15 Aug. 1959 (I. Meidell), Jondalen
900 m 233 12 July 1953 (Hackman, Lg), Vigimo
400 m@ 12 July 1953 (Kontuniemi) ZMH, Ovre Sjo-
dalsvann 950 m @ 9 Aug. 1957 (Lg); Dovre: Dovre-
fjell 1000 m 3 18 July 1832 (ex coll Smith) BML @ 1902
{Lysholm) KMT 2 92 4 33 July 1832 (Boheman) NRS
Q@ 1902 (Lysholm) TRM & (Esmark) VCA ¢ 21 June
1926 (ex coll Mei) ZMB 3 33 (Mus Drews) ZMC 4 @9
2 3& July 1832 (Rosenskitld) DCL TCL499 5 33 8
July 1832 (Esmark) ZMO 2 22 (Moe) ZMO 22 343
(Siebke) ZMO Q 1877 (Scheyen) ZMO 2 29 July 1832
(Boheman & Rosenskigld) ZMU, Fokstua 930 m &
6 July 1933 (Nordstrom) ZML, Valasjd 950 m &
14 July 1953 (Bakke) ZMO. Sor-Trondelag (STi):
Oppdal: Drivdalen ¢ 29 Aug. 1948 (Knaben), Kald-
velldalen 1200 m @ 26 July 1968 (Alendal), Knutsho
1200—1300 m 2 €% 1954 (Holaker) @ 20 June 1967 (L@)
ZMB ? 16 July 1909 (Wretlind) ZMU, Kongsvoll
900 m @ 1 July 1910 (Sch) TRM @ 8 July 1934 (Nord-
hagen) @ 17 June 1967 (L@)3 7 July 1933 (Nordstrom)
ZML Q20 July 1906 (Wretlind) ZMU. Nordland ( Nsi) :
Saltdal: ?loc. 2 29 (Schgyen) ZMO ¢ (Sch) VCA.
Troms (TRi): Bardu: Altevann 500 m 4 22 18-21 July
1893 (Sch) TRM ; Nordreisa: Gapprusfjell 700 m 3 29
22 July 1955 (Lo), Javroaivve 900 m & 12 Aug. 1968
(Ryvarden), Kvanangen: Jokelfjord @ ?sea level
(Zetterstedt) ZML. Finnmark (Fn): Kistrand: Fest-
ningsstua 500 m 3 99 July 1924 (A. Strand) TRM.

Unrevised records: Troms (TRy): Tromsd: Floy-
fjell @ and Finnmark (F3): Sor-Varanger: Jacobselv
¥ (Sparre Schneider 1909, p. 89). Oppland (On): Jo-
tunheimen and Rondane, sex and number of speci-
mens not mentioned (Meidell 1934a).

Sweden. Except for an isolated occurrence in
Jamtland the species has only been recorded in
restricted areas in the mountainous Lapland
(Ly. Lpm — T. Lpm.).

A total of 57 specimens, viz. 43 @9 3 8% 11 48
was examined.
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Fig. 71. B. hyperboreus Schonherr. Legend as in Fig. 50.

List of localities. Hdrjedalen: Hamrafjill 3 33 July
1930 (Winblad). Lappland: 7%oc. ¥ (Smith) BML,
? holotype (Grape) NRS. Ly. Lpm.: Laxfjill @ 1927
(Nordstrom), Vistansjé @ 23 July 1903 (Bengtsson).
P. Lpm.: Peskehaure @ 16—22 June 1963 (Héagner)
ZMU. Lu. Lpm.: Njunjes 3 22 2—9 July 1914 (?) VCA,
Virihaure area (Eltivare 800 m @ 18 July 1944 (B & W)
— Ketjaure 670 m 2 22 5 July 1944 (B & W) — Pieti
600 m 3 22 7 July 1944 (B & W) — Staloluokta 650 m
299 7-8 Aug. 1944 (B & W) 2 1928 (Gaunitz) 4 29
7—28 July 1964 (Bergwall) ZMU — Vehejokk 800 m
@ 28 July 1944 (B & W)), Sarek ¥ (?) NRS, unna

Tokivaare & 13 Aug. 1939 (Selander) NRS. T. Lpm.:
Abisko 700—1000 m @ 3—11 Aug. 1961 (Dowling &
Taylor) BML 2 22 3 July 1927 23 June 1928 (Brundin)
NRS ¢ 14 July 1931 (Erl.) NRS 299 4 July 1917 2 July-
Aug. 1930 (Bengtsson) @ 4 July 1917 2 22 20 July 1918
(Ringdahl) @ July 1957 (Kuchlein) ZMA 3 30 July
1931 (Erl.) ZMA, Bj6rkliden @ 9 July 1955 (Piet) ZMA,
Jebrenjokk @ 22 July 1926 (Ringdahl), Nuolja @ (Brun-
din) ZML, Pessivaare & 17 Aug. 1931 (Erl.) NRS,
Ortojokk @ 26 June 1948 (Erl.) NRS, Riksgrinsen —
Jarpa Karpel @ 21 July 1957 (Gardiner) BML, Ripas-
jaure @ 21 July 1942 (Erl.) NRS, Tornetrisk 2 3 July



1923 (Winblad) @ (Malaise), Tornetrisk — Vassijaure
299 8, 12 Aug. 4 33 13—20 Aug. ¥ 14 Aug. 1908 (Ro-
man) NRS, Vassijaure @ 6 Aug. 1927 (Erl.) NRS.

Unrevised records: Lapland (Lu. Lpm.): Virihaure
area: Hildomvare 2, Kappaluobal ¢, Vuolle Poulejau-
re @ (Brinck 1951).

Finland. Recorded in Lapland (Le): Kilpis-
jarvi area only. A total of about 60 @ and 33
so far observed (Elfving 1968).

World distribution. Circumpolar. Fennoscandia
— Kola pen. — Arctic Russia — Novaya Zemlya —
Arctic Siberia — Alaska — Arctic Canada —
Greenland (Richards 1931; Skorikov 1937).

Correction. B. hyperboreus workers from
Greenland (Aurivillius 1890) referred to by
Sparre Schneider 1909, p. 90) concern four speci-
mens from Nordenskidlds Exp. The only indivi-
dual so far traced NRS has been revised to B.
a. arcticus and the description of Aurivillius
indicates that the remaining individuals also be-
long to this species.

Biology

Nest. There are no reliable records of the B.
hyperboreus colony.

Flight season. Middle of June to the end of
August. Queen: 17 June—29 Aug.; worker: ?;
male: 7 July—15 Aug.

0

Biological remarks

The suggestion that nests are established deep
in the ground (Friese & Wagner 1912, p. 162ff;
Pittioni 1942, p. 185) is apparently based upon
observations from Novaya Zemlya (Friese 1904,
p. 413 referring to Jacobsen in litt.). As, however,
only entrances were observed, there is no way
of controlling whether these were virtually asso-
ciated with colonies of B. hyperboreus. A total
of 30 bumble bees from the expedition of Jacob-
son (1899) were revised by Friese (1908) and
comprised no workers of this species. In a survey
of the bumble-bee fauna of Novaya Zemlya
(Friese 1923), the worker caste of B. hyperboreus
is not mentioned.

A nest located on Greenland (Vegasund 17
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Aug. 1930 (Knaben) ZMO), identified as B.
hyperboreus by Friese (1935), is revised by me
to a colony of B. a. arcticus usurped by B. hyper-
boreus. According to Xnaben (in litt. 1968) the
colony contained eight imagines, all of which
were captured. Five individuals were traced, viz.
B. hyperboreus @ and B. a. arcticus 4 % ZMO.
Two colonies of B. a. arcticus located in Northern
Canada (Northern Ellesmere Island 10-13 Aug.
1961) were likewise usurped by B. hyperboreus
(Milliron & Oliver 1966) and additionally a
colony of B. jonellus (Sweden: Lapland (Lu.
Lpm.): Staloluokta in Virihaure 23 July 1964)
was invaded by this species (Bergwall 1970).
The phenomenon of usurpation presented
above supports the suggestion of Milliron &
Oliver (1966) that . . . the short season is not
the only reason for the absence, or paucity, of
workers in hyperboreus’. That is, a total of four
records of usurpation so far gives reason to
question whether the theory of adaptation to
solitary living in species of the subgenus Alpino-
bombus (cf. p. 96) applies to B. hyperboreus
either. The workerless condition may instead
be due to interspecific usurpation. Usurpation,
being interspecific or intraspecific, does, however,
occasionally occur in Bombus spp., generally
producing a worker-caste (Free & Butler 1959;
Hobbs 1967, p. 1288). It is therefore uncertain
whether the records above are due to casual
events or to B. hyperboreus being a facultative
but not obligatory inquiline, the latter being the
rule in the genus Psithyrus. The fact that a total
of four Scandinavian workers were examined,
that one worker was mentioned by Sparre
Schneider (1909), and that supposed specimens

of this caste have also been recorded outside

Fennoscandia (Kola pen. Svjdtio, the number
not given (Enwald 1881, p. 255), Gavrilovo ¥
ZMH (Elfving 1960); ?Novaya Zemlya cf.
above; with no data 2 ¥¥ (Skorikov 1922b,
p. 79); Russian Lapland number not given
(Friese 1923)) proves that workers are at least
occasionally produced.

Within its entire area of distribution B. hyper-
boreus occurs in irregularly spaced ‘islets’, gene-
rally presenting a dispersed growth of food
plants. Flying activity is consequently scattered
except perhaps where the early blooming Salix
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may gather locally the queens emerging from
hibernation. It is just good fortune if a worker
is observed in the field and even more so a nest.

SUBGENUS MEGABOMBUS DALLA
TORRE

Megabombus Dalla Torre, 1880, p. 40, type-
species Bombus ligusticus Spinola, 1805 = Apis
argillacea Scopoli, 1763. Monobasic.

( Hortobombus Vogt, 1911, p. 56, type-species
Bombus hortorum (Linnaeus) by designation of
Sandhouse (1943).)

Queen, worker

Head, tongue, malar space extremely elonga-
ted, the latter 1% to twice the distal width, and
at least as long as A,ys+4. Clypeus elongated,
at the base with a median longitudinal punctured
depression more or less pronounced. Labral
furrow rather narrow and shallow, in width
markedly less than 14 the labral width. Mandible
with basal keel, well-defined sulcus obliquus and
inconspicuous to moderate incisura lateralis.
Eyes directed towards or beyond posterior man-
dibular condyle (Fig. 18A). A; as long as A,
or nearly. Distal margin of mid-basitarsus pro-
duced into a posterior spine (Fig. 17B), that
of hind basitarsus sharply pointed. Hind tibia
with distinct inner distal dorsal process. T more
or less coarsely granulate. St, with distinct keel.
Wings evenly infuscate.

Male

Head, tongue, malar space extremely elonga-
ted, the latter almost twice the distal width or
longer, at least as long as A,y s+ 4. Disc of clypeus
with median anterior area impunctate, otherwise
uneven, densely punctured. Mandible bidentate
with broad ventral and a small dorsal tooth.
Eyes directed beyond posterior mandibular con-
dyle. Antennae long (Fig. 39A), A, at least as
long as A;, A, about Y/, as long as A; or nearly,

As-y; individually slightly curved and about
twice as long as distal width. Outer surface of
hind tibia flattened except for the weakly con-
cave distal part, smooth or distinctly alutaceous,
almost hairless except for long anterior and
posterior fringes. Sty and genitalia (Figs. 38B—C,
39C—F, 40A-D); penis valve rodlike with
about distal half serrate on outer edge. Wings
evenly, rather feebly infuscate.

Scandinavian species

The subgenus is represented by three Scandi-
navian species, viz. B. consobrinus Dahlbom,
B. hortorum (Linnaeus), and B. ruderatus (Fabri-
cius).

Taxonomical remarks

The interspecific relationship in the unit is
revealed in the triangular graph (Fig. 72), where
the taxa occupy separate areas and thus confirm
well-defined species. The graph also includes
twelve queens of B. gerstaeckeri Morawitz from
the Alps to illustrate that this taxon occupies
the same area on the graph as that of the Scandi-
navian B. consobrinus — this would favour their
conspecific status. Differences in some morpholo-
gical characters (Tkalcu 1969) claim, however,
a specific discrimination. B. gerstaeckeri has m
general been given specific rank (Kriiger 1920;
Schmiedeknecht 1930; Pittioni 1938; Tkalcu
1969; etc.), but is also treated as a subspecies,
B. consobrinus gerstaeckeri (Kruseman 1959;
Reinig 1965, p. 130). In addition to the con-
formity in body proportions (Fig. 72), zoogeo-
graphic evaluations, cf. below, indicate a sub-
specific recognition of the two taxa. No charac-
ters unequivocally designate categorical rank,
but in general it is preferable to treat allopatric
populations of doubtful rank as subspecies to
emphasize the very close relationship. However,
some structural details in labral furrow, ocellar-
orbital field, A, in the female, and in male
genitalia distinguishing the actual taxa (Tkalcu
1969) would nevertheless justify specific ranking
of B. gerstaeckeri.
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Fig. 72. Triangular graphing of malar space (A), ‘radial length’ (B) and interalar width (C) of four species of

the subgenus Megabombus Dalla Torre.

BOMBUS (MEGABOMBUS) CONSOBRINUS
DAHLBOM

Bombus consobrinus Dahlbom, 1832, p. 49 No. 30,
neotype § ZML! selected by Lgken (1966b),
type area Sweden: Lapland (Lu. Lpm.): Viri-
haure.

(Bombus consobrinus Dahlbom ; Dahlbom 1837;
Wahlberg 1854, 1855; Boheman 1857, p. 22;
Siebke 1863, 1870, 1880; Thomson 1870, 1872;
Aurivillius 1887, 1903; Sparre Schneider 1895b,
1898, 1909, 1918; Strand 1898a, 1898b; Lie-
Pettersen 1907; Friese 1902; Bengtsson 1904,
1908; Vogt 1909, 1911; Skorikov 1914b; Ring-

dahl 1915; Lundblad 1924; Gaunitz 1929, 1938;
Meidell 1934a; Brinck & Wingstrand 1949;
Loken 1949, 1950, 1960, 1961b; Kruseman 1959;
Elfving 1960, 1968 ; Ander 1965. Bombus hortorum
var. [. Morawitz, 1881, p. 240. Bombus hortorum
var. consobrinus Dahlbom; Lie-Pettersen 1901;
Friese & Wagner 1912. Bombus consobrinus sahl-
bergi Skorikov, 1914b; Brinck 1951))

First Scandinavian records

Norway. Oppland (On): Dovre: Fokstua and
Sér-Trondelag (STi): Oppdal: Drivdalen (Siebke
1863).
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Sweden. Lapland (Dahlbom 1832 cf. Lgken
1966b).

Taxonomical remarks

The Scandinavian population represents the
nominate subspecies and therefore the designa-
tion of B. c. sahlbergi to this population (Skorikov
1914b) must be due to nomenclatural misunder-
standing (Leoken 1966b). Two Scandinavian vari-
ants, named by Skorikov (1914b) nigromaculatus
and norvegicus, the latter also mentioned by
Brinck (1951), are infrasubspecific forms.

Distribution

Fennoscandia Cf. the subspecies.

World distribution. Europe (Fennoscandia;
European USSR south to districts of Leningrad,
Novgorod, Moscow, Gorki) — Ural — Siberia
(in the taiga south of 60° N) — Altai — Northern
Mongolia — China (Manchuria, S. Kansu) —
Vladivostock — Sakhalin — Kamchatka — Japan
(Skorikov 1914b, 1922b, p. 155; Panfilov 1957;
Sakagami & Ishikawa 1969).

To my knowledge, the distribution of B. con-
sobrinus is everywhere within that of the genus
Aconitum (Rapaics 1908), the main food source
of this bumble bee.

Zoogeographical remarks

The origin of B. consobrinus may be Eastern
Asia, from where the species migrated to Europe
by two principal routes: (1) a northwestern way
through Siberia to Scandinavia, and (2) a west-
erly route somewhere branched off from the
northwestern one and successively reaching the
Balkan mountains, Alps, and the Pyrences.

The phenotypical study of Skorikov (1914b),
the distribution of Aconitum spp. (Rapaics 1908),
the examined European collections, and the
sparse Asiatic material at my disposal favour
this theory. Clinal variations during migrations
in two directions have then created well-defined
taxa at each of the extreme western ends of

the routes, viz. B. ¢. consobrinus in Scandinavia,
and B. gerstaeckeri (= B. c. gerstaeckeri cf.
above) in the Alps and Pyrenees. The fact that
B. gerstaeckeri or the gerstaeckeri group, which
also occurs in Yugoslavia, the Balkan moun-
tains (Pittioni 1938), in Abruzzi in Italy (Tkalcu
1960), and in the Carpathians (May 1959) is
phenotypically closer to the examined Caucasian
individuals BML' than to the Fennoscandian
populations of B. consobrinus, also supports
the suggestion of invasion to Europe by two
principal routes.

The disjunct Fennoscandian distribution of
B. consobrinus (Fig. 73) provides a difficult pro-
blem. I think it is due to post-glacial invasion,
with subsequent changes in climatic conditions
being responsible for the recent disjunction.
The theory contradicts that of Fries (1949, p. 28ff)
who suggests that Aconitum septentrionale Koelle
(Fig. 73) is an interglacial relict surviving the
last glacial period (Wiirm) on the western coast
of Norway. If so, the Scandinavian B. consobrinus
might also be an interglacial relict, since it is so
closely related to this food plant (Laken 1961b).
The general distributional pattern of the taxon
disputes, however, this theory. A glacial survival
is not indicated by Reinig (1965, p. 130ff) who
states that the disjunct distribution of B. conso-
brinus in Northern Europe, and also the recent
occurrence of B. gerstaeckeri confined to conifer
forest in separated mountain ranges in Central-
and Southern Europe, is due to post-glacial
events.

BOMBUS CONSOBRINUS CONSOBRINUS
DAHLBOM

Queen, worker

Morphological characters. Malar space twice
the distal width or nearly (Fig. 18A) exceeding
the length of As:iu+s. Disc of clypeus almost
impunctate except for anterior, lateral impres-
sions which are narrow and well separated.
Supra-orbital line usually above lateral ocelli
(Fig. 18B) (in workers often touching those
ocelli). A, about as long as distal width. Outer
surface of hind tibia slightly or not alutaceous.



Microsculpture of T,-; rather smooth with fine
puncturing. Body slender, coat shaggy, long-
haired.

Queen measurements. N= 20; SE Norway;
malar space: 1.44 mm (40.034-0.01) range:
1.40—1.50 mm; ‘radial length’: 4.82 mm (4-0.09
4-0.02) range: 4.65-5.00 mm; interalar width:
5.27 mm (+0.064-0.01) range: 5.15-5.35 mm.
Body of large size.

Workers vary greatly in size, the largest ones
being difficult to distinguish from the queens.

Colour pattern. Pile of vertex with variable
mixture of black and yellowish-brown. Dorsum
of thorax, at most dorsal third of episternum,
T.-. (except laterally) with yellowish-brown
hairs; remainder of thorax, hind femur, Ts-s
with variable mixture of black and greyish-white
hairs. Fringes of sternites predominantly greyish-
white. Otherwise black.

Variation. Black hairs of head more or less
replaced by yellowish-brown ones. Lateral black
patches of T, more or less pronounced, occasio-
nally the hairs of T, entirely black or entirely
yellowish-brown. Hairs of episternum (except for
yellowish-brown pile on the dorsal part), and
T,-s, are individually ranging from entirely grey-
ish-white or pale greyish-yellow to entirely black.
Corbicular fringes with an admixture of yellow-
ish-brown hairs or tipped so.

Male

Morphological characters. Malar space usually
exceeding twice the distal width and about as
long as Ajiges. Longest hairs in pile of face
about as long as antennal scape or longer. Hind
tibia with bristles exceeding the distal decumbent
hairs of margin; longest hairs in posterior fringes
about twice the greatest width of the segment
or nearly. Hind basitarsus slightly or not wider
distally than at base. St, and genitalia (Figs.
40A—B); lateral depressive of gonocoxite mode-
rate (Fig. 40C); gonostylus larger than in B.
hortorum, its posterior margin, seen from behind,
being almost straight; boot-like apex of volsella
(Fig. 40D) varying in shape but usually more or
less different from that of B. hortorum (Fig. 39F).
Coat shaggy. Body in general of large size.
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Colour pattern. Pile of vertex with variable
mixture of black and yellow or yellowish-brown.
Episternum and T, predominantly yellow, T,
black-haired. Otherwise colouring as in the fe-
male.

Variation. Individuals with hairs of T,-; en-
tirely or predominantly black. Otherwise varia-
tions as in the female.

Distribution (Fig. 73)

Norway. Widely distributed inland between
59° and 68°30” N. Only north of Trondheims-
fjord, i.e. north of 63°30" N, reaching the extreme
coast. In Southern Norway confined to the east-
ern subalpine elevation along the mountain chain
and adjacent forest zone, and occasionally
reaching the lower alpine belt. Occurring in a
few canyons west of the watershed divide, locally
reaching sea level in the inner part of several
fjords which are the western limit of the distri-
bution. Moreover, extending throughout the
southeastern lowlands where the population is,
however, decreasing, probably because of inten-
sive cultivation and industrialization in the last
decades. B. consobrinus and the main food plant
Aconitum septentrionale are locally eradicated
and the southern limit of their distribution is
consequently on the retreat. Locally frequent.
In Southern Norway recorded to 1300 m s.m.

Biotopes: Aconitum biotopes and adjacent
fields.

A total of about 770 specimens was examined.

List of localities. Ostfold: Eidsberg: Holm; Trog-
stad: Monster bro, Asen. Akershus: Asker: Lushatt-
dalen; Oslo: Slemdal TRM. Hedmark ( HEs): Hamar:
Helgdya ZMO. HEn: Trysil: Enga, Vestby; Amot:
Glesubekken; Tynset: Haugsvangen gard, Tyldal;
Tolga-Os: Hodalen 700 m; Engerdal: Risbakken
750 m. Oppland (Os): Gran: S Einavold, Gjervika,
Lander; Ostre Toten: Nerum, Stubdalen; Séndre
Land: Fluberg; Nordre Land: Kinn; Etnedal: Flad-
Sydegard ; S6r-Aurdal: Breidablikk, Ellingseter 820 m,
Reinli, Skard 700 m; Nord-Aurdal: Knutshaugen,
Szbudygard N Fagernes, Abjor; Oyer: Aksjo 950 m,
Skai 500 m, Oyer; Ringebu: ? loc. ZMO. On: Oystre
Slidre: Skammestein 700 m; Vang: Eidsbugarden
1150 m, Nystova 1000 m ZMB ZMO, NE Otrévann
1000 m, Tyin 1100 m, Oye USU; Fron: ?oc. ZMO;
Sel: Heidal kirke, Klakshaug, Leirflata, Mysuseter
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Fig. 73. B. consobrinus Dahlbom. Legend as in Fig. 50. Shaded areas = distribution of Aconitum septentrionale

Koelle (based on Fries 1949, Plate II).

900 m; Vagi: Gjendesheim 1000 m, Klones, Rands-
verk 800 m TRM ZMB, Vigiémo ZMB ZMO, Ovre
Sjodalsvann 950 m; Lom: Galdesand, Gijendebu
1000 m ZMB ZMO, Leirdalen 900 m, Solell 1200 m;
Lesja: Lesja KMT; Dovre: Dovrefjell 1000 m NRS
VCA ZMC ZMO ZMU, Toftemo ZMO. Buskerud
(B&):Lier: Toverud; Kongsberg: Lintvedt. By: Sigdal:
Nordbygda; Nore-Uvdal: Bjorkeflata, Heggjeli 780 m,
Numedal NRS, Norstebd 700 m, Tunnhovd 850 m;
Nes: Eidal; Gol: Holteliseter 900 m, Randalseter
940 m; Hemsedal: Lykkja; Al: Bergjsostolen 1100 m,

Levell 700 m, Nyseliseter 980 m, Votnedalen 525 m;
Hol: Geilo 800 m, Hallfardokkistélen 800 m, E Halne
1150 m, Haugastél 1000 m VCA ZMB, Nygard
1000 m, Seim, Ustaoset 1000 m. Vestfold: Sande:
SW Sande; Holmestrand: Angerskleiv. Telemark
(TEy): Skien: Kikut; Drangedal: Grova, Tomyra.
TEi: Notodden: Gransherad; Seljord: Svartdal; Kvi-
teseid: Brunkeberg; Tokke: Holtet bro, Amdals verk;
Vinje: Bossbden 970 m, Krossen 700 m, Rauland
kirke 700 m, Torvtjern 900 m, Urdbé 700 m, V& 700 m,
Amot; Tinn: Bérsjden 1150 m, Frdystul 850 m, Tinn,



Valen. Aust-Agder (AAi): Bykle: Breive 700 m. Hor-
daland (HOi): Odda: Austmannli 800 m, Seljestad;
Ullensvang: Hardangervidda VCA, Hjolmo, Fossli
750 m, Isdalen 840 m, Mabodalen, Sysendalen 750 m;
Ulvik: N Osa, Rubbeliseter. Sogn og Fjordane (SFi):
Vik: Vik; Aurland: Berekvam, Kvammadal 950 m,
Uppsete 850 m VCA ZMB, Vatnahalsen 800 m,
Ovstebé 800 m; Lzrdal: Grote, Horgje, Lerdal
TRM; Leikanger: Hermansverk; Balestrand: Fjar-
land, Horpedalen, Suphellesetra; Luster: Dalsdalen,
Fébergstolen, Turtagrd NRS TRM VCA ZMB ZMO;
Stryn: Videdalen, Videseter 600 m. Mdore og Romsdal
(MRi): Stranda: Kvanndalsetrene 700 m, Vollset;
Norddal: Indreeidet, Krike bru; Sunndal: Gréa; Sur-
nadal: Stangvik; Rindal: Bolme. Sdr-Triondelag
(STy): Rissa: Stadsbygd; Afjord: Molsletten. STi:
Oppdal: Dalsbekk, Driva st., Drivstua 850 m ZMO
ZMU, Knutshé 1200—1300 m, Kongsvoll 900 m VCA
TRM ZMB ZMO ZMU, Kvammen 1200 m, Oppdal
st., Skansen, Varstigen 900 m; Rennebu: Sorfla; Alen:
Berglund; Roros: Evavollen 700 m, Myrmoen 700 m;
Tydal: Mo bro, Sakrismoen, Vekterstua; Selbu:
Heggset bro; Trondheim: VCA ZMB. Nord-Tronde-
lag (NTy): NerOy: Saltbotn, Skogenga, Teplingan.
NTi: Merdker: Meraker; Stjordal: Jullum; Levanger:
Bergsve; Verdal: Sandvika, Stiklestad, Verdalsora
DCL; Steinkjer: Sem; Overhalla: Gryten; Grong:
Trangen; Snisa: Hegge, Lera bro, Asmulen; Lierne:
Kvelia, Seterhaug, Sorli KMT; Hoylandet: Hoy-
landet, Skilleberget; Namskogan: Brekkvasselv KMT,
Finnvollan; Royrvik: Namsvatn KMT. Nordland
(Nsy): Sémna: Sémnes TRM, Vik; Nesna: Nesna,
Oldersletten; Meloy: Dalen; Gildeskal: Finnes, Gilde-
skal, Jelstad, Storvika; Bodo: Falkflaugdalen, Frost-
mo, Planteskolen, Lopsviken. Nsi: Hattfjelldalen:
Bjorkasen brygge; Grane: Béafjellmo, Grane; Vefsn:
Store Bjorndvann; Hemnes: Bleikvassli, Finneidfjord,
Korgen ZMA; Nord-Rana: Dunderland st., Krok-
strand NRS TRM, Steinkjonnli TRM, Strombotn,
Umskarstjern; Saltdal: ? loc. TRM ZMO, Drageid,
Junkerdalen, Junkerdalsura TRM, Saltsj6 near Setsa
VCF, Solvégfjell 800 m, Storjordet TRM VCA ZMO,
Vensmoen; Fauske: Fauske. Nnd: Sorfold: Bonné,
Bonnésjoen, Rosvik; Hamardy: Sandnes; Ballangen:
Bakkerud, Hesjeli, Myrbakk. Troms (TRi): Skén-
land: Lavangseid.

Unrevised records: Rogaland (Ri): Suldal: Kvan-
dal; Sauda: Slettedalen (Meidell 1934a).

Corrections. Records from Aust-Agder (AAy):
Tvedestrand: Lyngor, Stensdy and Buskerud
(Bv): Al (Strand 1898a) are all revised to B.
pascuorum (Scopoli). Five specimens in Vogt’s
collection, captured by Sparre Schneider 1896,
were wrongly Aabelled Tromsdé and may have
contributed to the misunderstanding that B.
consobrinus is an Arctic species (Friese & Wag-
ner 1912; Pittioni 1938, p. 49; etc.). The labels,
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apparently written by Friese, are a misinterpre-
tation of the name Turtagrd, being written on
the original labels attached to adjacent specimens.
Tromso is situated at 69°40’ N, i.e. about 150 km
beyond the northern limit of the distribution
of the species. B. consobrinus is well known from
Turtagrd, being situated in Southern Norway,
viz. Sogn og Fjordane (SFi): Luster: Turtagro,
and was, moreover, visited by the collector in
1896 (Sparre Schneider 1898).

Sweden. Occurring from Jdmtland north to
Virihaure in Lapland (Lu. Lpm.) and together
with Aconitum extending east to the Gulf of
Bothnia within restricted areas in Medelpad —
Viasterbotten. A specimen from Lapland (T.
Lpm.): Abisko, is the only record outside the
distribution of Aconitum.

A total of about 250 specimens was examined.

List of localities. Medelpad: Jackvissle NRS, Sunds-
vall. Hérjedalen: Hamrafjall NRS, Tidnndalen. Jéimt-
land: Berge in Alsen TCL, Berge, Bugirden DCL,
Bydalen, D6da Fallet NRS ZML, Faxilv TCL DCL,
Géddede NRS, Hallen, Halland NRS ZML, Jorm-
lien, M&rsil TCL, Nyland DCL, Oviken ZMB ZML,
Sandven DCL, Storlien ZMB ZML, Storsjon, Siter,
Undersiker NRS ZML, Are TCL, Areskutan DCL.
Angermanland: Bangnis SW Hirndsand, Hirnésand,
Ramsele GNM. Visterbotten: Vindeln NRS. Lapland
(As. Lpm.): Bangnis, Dorotea NRS, Vilhelmina
NRS. Ly. Lpm.: Ammarnids NRS ZML ZMU, Bj6rk-
fors, Farkammaren in Sorsele NRS, Gargnis, Giltjaur
NRS, Higgas NRS, Jarnforsen GNM, Laxfjidll NRS
ZML, Rodingsbick NRS, Slussfors, Sorsele NRS,
Tjultrask GNM NRS ZMU, Tirna NRS ZML, Vin-
delforsen ZMU, Vuvosbicken, Viannds NRS, Vistan-
sj6 ZMA ZML, Ornas NRS. Lu. Lpm.: Kvikkjokk
ZMC ZML, Lammeholm, Njunjes ZMA, Sarek Na-
tional Park, Tarradalen NRS, Tjeurak NRS, Viri-
haure National Park ZML ZMU. T. Lpm.: Abisko §
20 July—10 Aug. 1950 (Dalenius).

Unrevised records (Ander in litt.): Medelpad: S
Erikslund, Frinsta, Liden, Tynders, Stode, Astd.
Jdamtland: Follinge, Hammerdal, NW Strémsund.
Lapland (As. Lpm.): Granliden 40 km SSW Vilhel-
mina. P. Lpm.: Jackvik.

Finland. Tsolated occurrence NW Ladoga. In
present Finland observed only in Aconitum bio-
topes in Northern Karelen (Kb).

List oflocalities. Kb: Kitee ZMB, Tohmajirvi ZMA
ZMB; KI: Sortavala ZMA ZMH. These localities are
also listed by Elfving (1968).
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The total distribution of the subspecies, B. con-
sobrinus consobrinus Dahlbom. Fennoscandia and
adjacent Russian Karelian — Southern part of
Kola pen. (Skorikov 1914b). Examined records
outside Fennoscandia: Kola pen.: Ponoy ZMH;
at lake Onega: Jalguba ZMH; Leningrad NRS.

Faunistic remarks

B. consobrinus is usually recorded together
with B. hortorum but has a more restricted
distribution. Recent records underline the theory
of Laken (1961b) stating that the distribution
agrees with that of the main foodplant Aconitum
septemtrionale Koelle. A single specimen (Lap-
land (T. Lpm.): Abisko) is in fact the only
Scandinavian record outside the area of distri-
bution of this plant.

Biology

Flight season. From end of May to the end
of August. Queen: 29 May—16 Aug.; worker:
17 June—27 Aug.; male: 21 July—26 Aug.

BOMBUS (MEGABOMBUS) HORTORUM
(LINNAEUS)

Apis hortorum Linnaeus, 1761, p. 424 No. 1710,
type area Sweden: Uppland. A female LSL!
labelled hortorum agrees with the usual inter-
pretation of the taxon.

(Bombus hortorum (Linnaeus); Sommerfelt
1824-27; Dahlbom 1832, p. 38, (partim), 1837
(partim); Boheman 1844, p. 95; Siebke 1853,

1863, 1870, 1873, 1880; Wahlberg 1854, 1855;
Thomson 1870, 1872; Aurivillius 1887, 1903;
Nerén 1892; Adlerz 1893; Sparre Schneider
1895b, 1898, 1909, 1918; Strand 1898a, 1898b,
1901; Lie-Pettersen 1901, 1905, 1907; Friese
1902; Bengtsson 1904, 1908; Muchardt 1904;
Ringdahl 1915; Lundblad 1924; Soot-Ryen 1925;
Gaunitz 1929; Meidell 1934a, 1946; Wexelsen
& Skare 1934; Leken 1949, 1950, 1958a, 1960,
1966¢; Ander 1953a, 1963, 1965; Kruseman 1959;
Elfving 1960, 1968; Erlandsson 1960; Fridén,
Eskilsson & Bingefors 1962; Hasselrot 1962;
Fridén 1967. Apis autumnalis Fabricius, 1793,
p- 324 No. 43 nec Dahlbom 1832; Zimsen 1964,
p. 416 No. 1099. Lectotype ¥ KCC! designated
by Leken (1966a), type area Germany.)

First Scandinavian records

Norway. Nordland (Nsi): Saltdal (Sommerfelt
1824—27), no voucher specimen. The identifica-
tion is considered as correct since the species is
abundant in the area.

Sweden. Uppland (Linnaeus 1761).

Taxonomical remarks

The Scandinavian population belongs to the
nominate form.

Vogt (1909) states that a ‘linger haarigen
Varietit hirtus’ occurs in Northern Norway and
in Scotland. This has at least no nomenclatural
status as far as Norwegian population concerns.
It is obviously a slight increase in hair length
directed to northernmost Norway and in size
as well. The hairlength is not measured. The
difference in size between the northern and the

Table X. B. hortorum (Linnaeus). Average measurements in mm of (A) 20 22 from Southern Norway: Ostfold
and Akershus, 59°—60° N, (B) 20 92 from Northern Norway: Nordland and Troms, 67°—70° N

A B
mean s mean s t test
Malar space 1.24 +0.04 1.26 +0.05 1.08
‘Radial length’ 4.59 +0.11 4.67 +0.11 2.28
Interalar width 5.11 +0.18 5.33 +0.14 4.31




southern Norwegian populations is revealed in
Table X. It is significant in two of the measured
features, viz. ‘radial length’ and interalar width.
These apparently clinal variations do not support
subspecific designations.

A possible difference between the northern and
southern Scandinavian population characterized
by the ability to produce melanic individuals,
is discussed on p. 135.

B. hortorum var. fidens (Harris) (= Apis fidens
Harris 1776), B. hortorum var. harrisellus (Kirby)
(= Apis harrisella Kirby 1802), B. hortorum var.
nigricans Schmiedeknecht 1878 ( = B. hortorum
var. ¢ Thomson 1872), B. hortorum ab. quasifidens
Vogt 1909 and B. hortorum f. balticus Scholz 1924,
one or several of which mentioned as race or
variety occurring in Scandinavia (Sparre Schnei-
der 1898, 1918; Lie-Pettersen 1901, 1905, 1507;
Friese & Wagner 1909; Vogt 1909; Meidell
1934a; Loken 1949, 1960; Erlandsson 1960)
concern infrasubspecific forms only. Two of the
designations need to be discussed: (1) the de-
scription of Apis fidens, supplemented with a
colour-drawing (Harris 1776, p. 130, Table 38
Fig. 3) presents a red-tailed bumble bee with
yellow collar, scutellum and interrupted band
on T,. The identification is uncertain. The name
is wrongly applied to the completely black form
of B. hortorum. Dalla Torre (1896) re-established
its specific rank, but considered the taxon as
a dark form according to his list of references.
Since then a number of authors, cf. above, have
treated Apis fidens as a melanic form of B. hor-
torum, but the colouring and the shape of the
body in the original drawing refer better to a
form of B. pratorum than to the slender B. hor-
torum. (2) Apis harrisella is a melanic form of
B. ruderatus (Fabricius) and the name is therefore
erroneously applied to B. hortorum.

7
Queen, worker

Morphological characters. Malar space marked-
ly less than twice the distal width, occasionally
hardly exceeding 1% times this width, about as
long as At s+s. Disc of clypeus almost impunc-
tate except for rather sparse, coarse puncturing
of feeble anterior lateral impressions. Supra-

9. Bumble Bees.
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orbital line usually touching lateral ocelli dor-
sally (Fig. 17A) (in workers often just transecting
the ocelli). A, transverse. Anterior median hair-
less field of scutellum small, usually dull. Mid-
basitarsus (Fig. 17B). Outer surface of hind tibia
slightly or not alutaceous. Body slender, coat
rather shaggy.

Queen measurements. N = 20; SE Norway;
malar space: 1.24 mm (4-0.044-0.01) range:
1.20-1.35 mm; ‘radial length’: 4.59 mm (40.11
40.02) range: 4.40—4.80 mm; interalar width:
5.11 mm (40.1840.04) range: 4.90—5.70 mm.
Body of large size.

The workers vary greatly in size, the largest
ones being difficult to distinguish from the
queens.

Colour pattern. Collar extending to adjacent
margin of episternum, crescent-shaped posterior
part of scutellum, T,, basal margin or anterior
lunate part of T, lemon yellow-haired. Extreme
posterior margin of Ts;, T, and variable part
of fringes of St,-¢ (or ;-¢) whitish-haired. Coat
otherwise black. Interalar band posteriorly curved
or v-shaped, i.e. including black hairs of scu-
tellum.

Variation. Yellow collar varies in width,
amount of black hairs on anterior part of scu-
tellum and that of whitish hairs on posterior
edge of T, display some variations. The striking
variation is, however, the tendency to melanism
which is discussed below.

Male

Morphological characters. Malar space about
twice the distal width or nearly, shorter than
Asrers but longer than A,igs:s. Longest hairs
in pile of face about as long as antennal scape.
A~ (Fig. 39A). Hind tibia with a few bristles
exceeding the distal decumbent hairs of margin;
fringes of hind tibia markedly longer than the
greatest width of the segment (Fig. 39B). Hind
basitarsus not much wider distally than at the
base. Sty and genitalia (Figs. 39C—D); lateral
depressive of gonocoxite well-defined (Fig. 39E);
distal margin of gonostylus, seen from behind,
curved; boot-like, apex of volsella (Fig. 39F)
varying slightly in shape. Coat shaggy. Body of
moderate to large size.
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Colour pattern. Pile of vertex with variable
mixture of black and yellow. Yellow collar
extending more or less down episternum. Basal
part of T, St,-; whitish-haired, remainder of
Ts, T, black-haired. Otherwise colouring as in
the female.

Variation. In general as in the female.

Discussion on melanism

Melanic forms occur locally, with the typical
form throughout Scandinavia except for the
northern part of the peninsula. All degrees of
melanism have been observed, from individuals
with variable amount of yellow hairs replaced
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by black ones-to completely black specimens.
The frequency and the degree of melanism
throughout the peninsula are illustrated on the pie
chart (Fig. 74) based on the figures set out for
the examined collections in Table XI, XII. Speci-
mens with trace of yellow hairs are grouped as
incomplete melanics. Entirely black or brownish-
black individuals as well as those with no trace
of yellow hairs visible by naked eye, but with
hindmost tergites presenting a variable amount
of whitish hairs, are grouped as complete me-
lanics. The pie chart demonstrates a more pro-
nounced melanism in the population inhabiting
the Swedish islands Oland and Gotland than in
the neighbouring mainland. There is, moreover,
a distinct, apparently clinal, decrease in melanism

Table XII. B. hortorum (Linnaeus). Proportion and degree of melanism throughout Sweden, based on collec-

tions. Area = county or district thereof (cf. Fig. 99)

Number of individuals Total Per cent
typ. incompl. compl. number typ. incompl. compl.
Area form mel. form  mel. form form mel. form  mel. form
Sk. 392 9 5 406 97 2 1
BL 16 0 1 17 94 0 6
Hall. 21 0 1 22 96 0 5
Sm. 253 12 11 276 92 4 4
Ol 86 40 19 145 59 28 13
Gtl. 10 18 13 41 24 44 32
Og. 38 1 2 41 93 2 5
Vg. 69 2 0 71 97 3 0
Boh. 41 0 1 42 98 0 2
DiIsl. 150 9 5 164 92 6 3
Nrk. 226 2 0 228 99 1 0
Sdm. 273 4 1 278 98 1 0
Upl. 333 5 3 341 98 1 1
Vstm. 137 0 0 137 100 0 0
Vrm. 78 15 8 101 77 15 8
DIr. 1237 5 4 132 93 4 3
Gistr. 8 0 0 8 100 0 0
His. 10 0 0 10 100 0 0
Med. 46 0 0 46 100 0 0
Hrj. 11 0 o 11 100 0 0
Jmt. 212 1 1 214 99 1 1
Ang, 68 0 0 68 100 0 0
Vb. 20 0 0 20 100 0 0
Nb. 137 2 0 139 99 1 0
As. Lpm. 13 0 0 13 100 0 0
Ly. Lpm. 20 0 0 20 100 0 0
P. Lpm. 9 0 0 9 100 0 0
Lu. Lpm. 55 0 0 55 100 0 0
T. Lpm. 14 0 0 14 100 0 0
2869 125 75 3069
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Fig. 74. B. hortorum (Linnaeus). Proportion of melanism. The figures refer to the total number of examined
records within a county or district thereof. Black = proportion of complete melanics; stippled = proportion
of incomplete melanics. Small circle = single record.



from the southwestern coast of Norway towards
northeast, i.e. from an atlantic to a more conti-
nental climate. Yet the frequency of melanics
cannot clearly ke correlated with climatical
gradients; compare, for instance, the precipitation
(Fig. 1). The proportion of melanism in the
rather continental Southeastern Norway is note-
worthy, whereas dark coloured specimens have
not been observed along the western coast north
of about 61° N.

The evaluation of melanism is based on a
study of 2834 Norwegian and 3069 Swedish
collected specimens. A total of 1682 otserved,
but not collected Norwegian individuals quoted
by O. Meidell (minor part) and me as belonging
to the typical, incomplete, or complete melanic
form, has also been considered. As the available
material was not recorded at random, the strik-
ingly dark individuals may have been collected
more often than those of the commonly known
typical form. The proportion of melanism based
on the total of collected and observed, but not
collected material figured in separate columns
of Table X1, XHI-XIV, favours this suggestion,
i.e. the frequency distribution of the melanic
forms presented in collections is in general higher
than in the actual population.

The only at random study was carried out
between 31 July—4 Aug. 1963 and 5-7 Aug. 1966
in various fields in Jeren in/RogaIand (Ry),
an area where the proportion of melanism
reaches a maximum (Fig. 74). Every observed
specimen of B. hortorum was then counted and
quoted as belonging to the typical form, incom-
plete or complete melanic form respectively. In
order to save the beneficial insects, only a part
of the records was collected and kept. The result
is demonstrated in Table XIII, which also in-
cludes the corresponding data for the remaining
material (not recorded at random) from the
outer district of Rogaland. The frequency regis-
ters of the total of collected, and observed but
not collected individuals should reflect fairly
well the frequency and degree of melanism in
the local population. The difference in the pro-
portion of incomplete melanics, i.e. 6% and 7%,
in 1963 and 1966 respectively, in relation to
otherwise 139, may partly be due to subjective
judgement in grouping, particularly of recorded
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Rogaland (Ry). Jeren comprises the rural districts H&, Klepp,Sola,

-- observed, not collected material

Table XIII. B. hortorum (Linnaeus). Proportion and degree of melanism in Norway:

examined collections; obs.

Stavanger (Madla), Randaberg. Coll.

Per cent
incomplete

melanic form

Total number

Number of individuals

complete
melanic form

coll.

complete
melanic form

coll.

incomplete
melanic form

coll.

typical form

coll.

typical form

coll.

obs. obs. obs. coll. obs. coll.4-obs. coll. coll.+obs. coll. 4-obs.

Year

Area

67

89
71

27

93
170

58 19
21

113

17
15

29

1

1963
5

1966

Jeren
Jeren

67

26

24

12

45

Ry (excl. Jeren

72 64

13

23

20
20

95
358

464

504

24

32 34 39 336
36 368

106

94
100

1931-1967

1963, 1966)

73 65

11

24

195

57

Rogaland (Ry)

129
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but not captured individuals. This does not,
however, influence the correlation between the
frequencies of typical and melanic records reg-
istered (at random) in Jeren 1963, 1966, and
(not at random) in the entire district (Ry) 1931—
1967, where the typical form represents 27%,
26%, and 239% respectively, i.e. roughly ¥ of
the local population. The evaluation therefore
indicates that the proportion of melanism pre-
sented on the pie chart (Fig. 74), based on kept
specimens only, is fairly representative of Roga-
land (Ry), the frequency of the typical form
being 209% (against 24% by adding observed
but not collected specimens, cf. Table XIII).
Another problem is whether the pronounced me-
lanism at the southwestern coast, previously
emphasized (Lie-Pettersen 1901; Sparre Schnei-
der 1918; Meidell 1934a) and discussed above,
also indicates that the typical and melanic forms
in that district occur in a state of balanced
polymorphism.

The pie chart (Fig. 74) reveals only sporadic
occurrence of melanic individuals in the inner
part of Southern Norway. Table XIV demon-
strates that a total of 758 collected and observed
but uncollected records from Oppland (Os) re-
presents only 5% melanic individuals, divided
into 39, incomplete and 29, complete melanics
respectively. As many as 101 collected and 586
observed but uncollected individuals were re-
corded in the rural district Oyer during observa-
tions throughout three seasons (Loken 1949).
The proportion of melanism, being a total of
49 divided into 2%, incomplete and 29 complete
melanics, may be considered as representative
of the area. It agrees well with that of the entire
district. The slightly higher proportion of me-
lanism in the collections, viz. 8% incomplete
melanics and 89, complete melanics from Opp-
land (Os) according to Table X1V, only empha-
sizes the indication above that in the field more
attention has been paid to the accidently occur-
ring striking melanics than to the commonly
known typical form.

The discussion indicates that the tendency of
Scandinavian B. hortorum to melanism is broadly
speaking reflected by the frequency presented on
the pie chart (Fig. 74) based on the collections.

The tendency to melanism in B. hortorum is,

: Oppland (Os). Records from Oyer are based on observations throughout

= observed, not collected material

Table XIV. B. hortorum (Linnaeus). Proportion and degree of melanism in Norway

the seasons 1939—41. Coll.

examined collection; obs.

Per cent
incomplete

Total number

Number of individuals

complete
melanic form

coll.

complete
melanic form

incomplete
melanic form

melanic form

typical form

typical form

Area

coll. 4-obs.

obs. coll. obs coll. obs. coll. obs. coll. coll.+obs. coll. coll.+obs.

coll.

Os: Oyer

10

96
93

84
83

586

101

10

575

85

Os (excl. Oyer)
Oppland (Os)

13

41
627

30

131

41
616

25

96

84

11

10

110




moreover, a non-sex-associated variation, yet the
frequency of melanic males is higher than that
of the females. The proportion of melanism,
based on the representative material from Opp-
land (Os) and Rogaland (Ry) (cf. above), and
the great number of records from the fairly
well investigated Hordaland (HOy), is set out
in Table XV and demonstrates that melanism
is produced in sex and caste. The queen/worker/
male ratio of complete melanics being 5/4/33 in
Oppland (Os), 70/69/93 in Rogaland (Ry), and
32/29/51 in Hordaland (HOy) is noteworthy and
emphasizes the statement above. The frequency
of melanics in per cent is everywhere about the
some in queens and workers, and markedly
higher in males. A difference in sex is also
accentuated by the degree of melanism being
more pronounced in males. By definition, indivi-
duals grouped as complete melanics comprise
those with a black coat with various amounts of
whitish hairs on hindmost segments admixed,
and entirely black specimens. The proportion of
completely black individuals is, however, larger
in males than in females; entirely black queens
and workers have, in fact, rarely been recorded.
The observations agree with those of Lie-Pet-
tersen (1901) and Sparre Schneider (1918), who
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both observed a non-sex-limited local tendency
to melanism characterized, however, by a high
frequence of strikingly black males.

Distribution (Fig. 75)

Norway. Widely distributed from the extreme
southern coast north to about 70° N. In Southern
Norway occurring from sea level to subalpine
valleys and occasionally penetrating the lower
belt of alpine zone. In Northern Norway con-
fined to luxuriant subarctic biotopes. The fre-
quency is locally high. In Southern Norway re-
corded 1300 m s.m.

Biotopes: Gardens, orchards, leguminosae
fields and other biotopes providing proper food-
plants as Aconitum, Galeopsis, Vicia, etc. Heather
and barrens are avoided.

A total of about 2900 specimens was examined.

List of localities. Ostfold: Hvaler: Herfsl, Kirkdy,
Sondre Sands; Krakerdy: Odegird; Onsdy: Ellin-
gird, Ramseklo, Skjeldy; Sarpsborg: ZMO; Halden:
Sponvika; Marker: Dybedal, Rodenes; Rakkestad:
Rorvik; Rade: Oven, Tom; Moss: VCA, Jeloy VCA
ZMB; Eidsberg: Holm; Trogstad: Monster bro,
Bastad. Akershus: As: Vollebekk; Frogn: Drobak;

Table XV. B. hortorum (Linnaeus). Frequency of melanism in sex and caste

? 8 g Total

No. per cent No. pér cent No. per cent No. per cent
Oppland (Os)
Typical form 30 81 69 91 11 61 110 84
Incompl. mel. f. 5 14 4 5 1 6 10 8
Compl. mel. f. 2 5 3 4 6 33 11 8

37 100 76 100 18 100 131 100

Rogaland (Ry)
Typical form 34 22 61 23 5 6 100 20
Incompl. mel. f. 13 8 22 8 1 1 36 7
Compl. mel. f. 110 70 184 69 74 93 386 73

157 100 267 100 80 100 504 100
Hordaland (HOy)
Typical form 60 56 91 57 35 37 186 51
Incompl. mel. f. 13 12 22 14 11 12 46 13
Compl. mel. f. 34 32 47 29 48 51 129 36

107 100 160 100 94 100 361 100
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Fig. 75. B. hortorum (Linnaeus). Legends as in Figs. 50, 54.

Oppegard: Svartskog; Asker: Lushattdalen, Rustad;
Bzrum: ? loc. ZMO; Oslo: TRM VCA ZMB ZML
ZMO; Aurskog-Holand: Bjorklangen, Gangsnes;
Fet: Bjorkflaten; Eidsvoll: S Eidsvold, Feiring; Hur-
dal: Tomte ZMO. Hedmark ( HEs): Eidskog: Gjelar-
asen; Kongsvinger: Eidsberg; Sor-Odal: Marud gard
ZMO; Grue: Finnskog; Hamar: TRM ZMB ZMO,
Helgéya ZMO; HEn: Trysil: Dammen, Enga, S Sjo-
enden, Vestby; Amot: %loc. ZMO, Glesubekken;
Stor-Elvdal: Koppang; Alvdal: Alvdal; Tynset:
Haugsvangen gird, N Tyldal; Tolga-Os: Hodalen
770 m; Engerdal: Risbakken gird 770 m, Torhus.
Oppland (Os) : Jevnaker: Randsfjord; Gran: S Eina-

vold, Gjervika, Granvollen, Lander, Tingelstad kirke;
Ostre Toten: Hveem, Nzrum, Skreia, Stubdalen;
Sondre Land: Fall, Fluberg; Nordre Land: ? loc.,
Kinn; Lillehammer: Stor-Hove; Sor-Aurdal: Elling-
seter 820 m; Nord-Aurdal: Flya 850 m, Hovda,
Knutshaugen, Sebudygard N Fagernes; Oyer: Aksj6é
1000 m, Skai, Oyer kirke, Astdalen 900 m. On: Vestre
Slidre: ? loc. ZMO, Kinnholt 1000 m; Oystre Slidre:
Beitostolen 750 m, Skammestein 700 m; Vang: Eids-
bugarden 1200 m, Grindaheim, Tyin 1100 m, Valdres-
flya 1100 m ZMO, Oye USU ZMB:; Sel: Heidal kirke,
Klakshaug, Leirflata, Mysuseter 900 m; Vagé: Hind-
seter 900 m, Klones, Randsverk TRM, Vagimo ZMB



ZMO; Lom: Galdesand, Solell 1200 m; Lesja: Lesja,
KMT; Dovre: Dovrefjell ZMC ZML. Buskerud (B6) :
Hurum: Filtvedt TRM, Pinadalen, Storsand; Royken:
Aros; Drammen: ZMB ZMO; Adal: Hen; Kréds-
herad: Bjorkerud, Bratan, Fagerheim, Glesne, Veik-
aker; Modum: ? loc. ZMO, Snarum; Flesberg: Lam-
peland, Oydegarden; Kongsberg: TRM ZMO, Kom-
nes, Lintvedt, Skollenborg. Bv: Sigdal: Kopseng,
Nedre Eggedal, Nordbygda, Prestfoss, Sandsbraten,
Sigdal; Nore-Uvdai: Hegnum seter, Norstebo 700 m,
Tunnhovd, Uvdal stavkirke; Fla: Kve gard; Nes:
Bergheim bro, Bortnes, Eidal; Gol: Gol, Randalseter
940 m; Hemsedal: Lykkja 900 m; Al: ? loc. ZMO;
Hol: Geilo 800 m VCA ZMB, Haugast6l 1000 m
VCA ZMB, Nygard 1000 m, Seim, Ustaoset 1600 m,
Vikastdl 1000 m. Vestfold: Sande: SW Sande; Holme-
strand: Angerskleiv; Borre: Adal, Nykirke; Vale:
Ryk; Ramnes: Lunde; Lardal: Styrvoll; Andebu:
Andebu; Stokke: Langd, Sand, Veierland; Notterdy:
Teie; Tjome: Kjare, Tjome; Sandefjord: Austerdy;
Hedrum: Ringdal; Brunlanes: Dolven, Helgeroa;
Larvik. Telemark (TEy): Skien: Kikut; Porsgrunn:
Mule; Bamble: Aby; Nome: Damtjern; Drangedal:
Drangedal, To-myra. TEi: Nctcdden: Gransherad,
Tinncset; Seljord: Svartdal; Kviteseid: Brunkeberg,
Morgedal; Nissedal: Kyrkjebygda, Lauvviki; Tokke:
Amdals verk ; Vinje: Bossbden 970 m, Krossen 700 m;
Tinn: Miland, Tinn, Valen. Aust-Agder (AAy): Gjer-
stad: Fiane; Tvedestrand: Eidbu, Nes verk TRM,
Osters; Moland: Dal, Holmsund, Kilsund; Arendal:
ZMO; Hisoy: His; Grimstad; Landvik: Hombor;
Lillesand: Kvéase, Langholmsund, Natvik, Rosnes,
Troe. AAi: Bygland: Londal; Valle: ? loc. TRM,
Kvestad, Rygnestad; Bykle: Breive 700 m. Vest-Agder
{VAy): Kristiansand: ZMO, Mévik; Sogne: Aros;
Lindesnes: Lindesnes, Ramsland; Lyngdal: TRM;
Kvinesdal: Gjemlestad; Farsund: Fjellesa, Lista fyr,
Lodshavn, Vanse; Flekkefjord: Hidra. Rogaland
(Ry): Sokndal: Bu, Hauge i Dalane, Nesvag, Reke-
fjord, Vatland, Amot; Eigersund: Birkeland, Eigerdy-
eidet, Fotlandsvann, Klungland st., Leidland, Nedre
Hetland, Skerpe, Tengs; Bjerkreim: Malmeim; Ha:
Anisdal, Bjelland, Brusand, Nearland, Ogna ZMB
ZMO, Opstad, Salte bro, Sirevag, Stolen, Varhaug,
Vigrestad; Klepp: Borsheim, Bore bro, Innre Reve,
Gjeishaug, Horpestad, Jeren TRM ZMB, Kisen,
Orre, Orrevann, Reve, Skarsheim, Vik, Oksnevad;
Time: Kartevold, Mcssige, Time, Tjiland; Gjesdal:
Nese; Sandnes: Figgjo, Ganddalen, Hana, Hommer-
sak, Ims, Kjellingland, Myrland; Sola: Reke, Slette-
hei, Solastrand, Tananger, Olbergstranda; Randa-
berg: Randaberg, Sande; Stavanger: Hafrsfjord, Hin-
na, Lindoy, Madla ZMB ZMO, Sunde; Strand: Tau,
Vatne; Finndy: Reilstad, Sjernardy SMS; Rennesoy:
Dale; Kvitsdy; Karmoy: Eide, Risdal, Sandve, Seve-
land, Vigsnes, Vikre, Akra; Vindafjord: Frovik; Tys-
vaer: Leiranger, Nedstrand. Ri: Forsand: Forsand,
Meling; Hjelmeland: Fister, Haugsli, Igland, Kvam-
me, Steinslandsvann, Vadda, Ardal; Suldal: Leirdalen
700 m, Nesflaten, Aimjodlonuten 700 m; Sauda:
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Sauda. Hordaland (HOy): Bomlo: Mosterhavn;
Sveio: Forde; Olen: Dommersnes; Fitjar: Koldy-
holmen, Rubbestadnesset, Soérfonno; Austevoll:
Karlsdy, Lunde, Yiterdy; Os: Berge, Hauglandsdal,
Kvalsund, Lysekloster, Moldegard, Nordstrono, Rod;
Fusa: Ovre Halandsdal; Samnanger: Hoyseter, Ad-
Jand; Fana: Biol. st., Bjines, Blomsterdalen, Dolvik
VCA, Fana kirke, Fjosanger VCA, Flesland, Grim-
stadnesset, Hjellestad, Krokeide VCA, Milde, Minde
VCA, Nesttun VCA, Skipanes VCA ZMB, Skjold,
Smorésen, Stend, Titlestad; Sund: Bokken, Telavag,
Tyssoy; Fjell: Eide, Fjell, Fossavann, Landro; Lakse-
vag: Storingaviken; Bergen: TRM VCA ZMB ZMO;
Askéy: ?loc. VCA, Herdla VCA ZMB; Asane: Hau-
kedal; Osterdy: Gjerstad, Havratun, Haus, Kleppe,
Njastad, Rakanesset, Skolmen; Meland: Brakstad,
To, Jacobsdy, Kjeken, Landsvik; Raddy: Kvalheim,
‘Skjaergirden’ VCA TRM ZMB; Lindés: Fosse, Lau-
vas, Vollom; Fedje. HOi: Ewne: Oslandsvag, Skane-
vik TRM ZMB; Kvinnherad: Berger, Guddalsdalen,
Lio, Ljosmyr, Prestvanner, Rosendal, Varaldsdy;
Odda: Dalen gard, Roldal, Valldal 960 m; Utlens-
vang: Djonno, Espe, Fossli 750 m, Fresvik, Grythor-
gen 900 m, Hardangervidda VCA, Hjdolmo, Kinsarvik,
Lofthus, Méabodalen, Sysendalen 750 m, Tveito, Utne
VCA, Viveli 875 m, Ovre Eidfjord; Kvam: Oma-
strand, Strandebarm ZMO, Vaiand, Asheim; Voss:
Gossland, Kinne, Rogn, Voss VCA ZMB; Granvin:
Fide VCA, Granvin, Holven; Ulvik: Berge, Ulvik.
Sogn og Fjordane (SFy): Gulen: Austgulen, Innre
Brekke; Hyllestad : Hatleim, Hyllestad, Skivenes, Ale-
fiell; Hoyanger: Lavik ZMB ZMO; Gaular: Byg-
stad, Eldalsosen; Fjaler: Dale, Strandenes; Askvoll:
Aralden, Askvoll, Grytoyri; Flora: Florelandet, Flo-
ré, Kinn, Nekkoyna, Rindemyr, Verpevik; Naustdal:
Horstad, Naustdal; Forde: Flaten, Hallbreim; Jolster:
Alhus; Gloppen: Hjortset, Hope, Lotsterg, Lote,
Sandane; Eid: Kjolsdalen, Naustdal, Nordfjcrdeid,
Sletta, Starheim; Vagsoy: Kjolstad, Refvik; Selje:
Ervik, Lekanger. SFi: Vik: Vik; Aurland: Berekvam,
Flam, Gudvangen, Kvamshagen, Nedre Aurlandsdal,
Sinjarheim 650 m, Uppsete 850 m VCA ZMB, Vass-
bygda; Lerdal: Lardal ZMO, Ystabd; Sogndal:
Slinde; Leikanger: Fosshagen, Hamrest6l, Hermans-
verk, Leikangerseter; Balestrand: Flesje, Fjerland,
Horgedalen, Suphellen, Suphellesetra; Luster: Fortun
TRM, Fakerg, Gaupne, Jostedal, Skjolden, Turtagro
TRM ZMB; Stryn: Flo, Hjelledalen, Hornindal, Ol-
den, Stryn, Videdalen, Videseter 760 m, Ovre Olden-
vann. More og Romsdal (MRy): Volda: Bjorkedals-
vann, Straumshavn; Hareid: Hjorungavag; Ulstein:
F16, Ulsteinvik, Vonheim; Herdy: Leikanger, Runde;
Alesund: VCA; Vestnes: Gjermundnes; Molde;
Aukra: Aukra kirke, R6d; Fraena: Bud. MRi: Orsta:
Viddal, Oye; Stranda: Fivelstad, Geiranger NMW,
Vollset; Norddal: Irdreeidet, Valldal ZMB ZMO;
Raurmra: Veblungsnes, Ak ZMO, Andalsnes; Nesset:
Torhus; Surnadal: Lahjel, Melhus, Stangvik, Ovre
Surnadal; Rindal: Bolme. Sor-Trondelag (STy):
Hitra: Hamn; Rissa: ?loc. VCA, Sétvik; Orland:
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Brekstad KMT; Bjungen: Kotegnsvann; Afjord: By
KMT, Moérreaune. STi: Oppdal: Dalsbekk, Driva st.,
Drivstua 850 m ZMO, Knutsho 1200—1300 m, Kongs-
voll 900 m TRM ZMO, Oppdal st.; Alen: Umholtet;
Roéros: Evavollen 700 m, Myrmoen 700 m, Nauster-
voll 700 m, Storelvvoll 800 m; Tydal: Vekterstua;
Selbu: Medbus, Rolset; Trondheim: KMT TRM
VCA ZMB, Valene KMT. Nord-Trondzlag (NTy):
Nearoy: Breiviken, Dalene, Garmannsviken. NTi:
Meraker: Meraker; Stjordal: Hegra st., Jullum, Lanke,
Stjordalshalsen ZMA, Tilleraunet; Leksvik: Storvann;
Levanger: Avdal, Bergsve; Verdal: Sandvika, Stikle-
stad, Sulstua, Vuku; Inderdy: ? loc. ZMO; Kirkenes-
vag, Skjelvagen; Verran: Sela; Steinkjer: Sem ZMA
ZMB; Overhalla: Gryten; Grong: Grong; Snisa:
Bronstad, Hegge, Lerd bro, Snidsa; Lierne: Kvelia;
Hoylandet: Skilleberget; Namskogan: Finnvollan;
Royrvik: Bjorkhaug. Nordland { Nsy): Somma: Vik;
Nesna: Hamardy, Nesna; Meldy: Dalen, Kunna,
Spilderen; Gildeskdl: Finnes, Prestegirden, Gilset,
Jelset, Skauvoll; Bod6: Bodo, Frostmo, Lopsviken,
Skau. Nsi: Grane: Béfjellmo, Grane, Trofors; Vefsn:
Ravassbakken; Hemnes: Finneidfjord, Korgen ZMA;
Rana: Bjellines, Dunderland st., Rossvollheien, Aen-
get; Beiarn: Gratddalen; Saltdal: Drageid, Junker-
dalsura TRM, Storjordet TRM; Fauske: Fauske,
Kjeldvannet BML. Nrd: Sorfold: Bonnd, Rosvik
TRM; Hamardy: Oppeid, Skutevik; Tysfjord: Tys-
fjord- ZMO; Ballangen: Bakkerud gird, Dyrhaug;
Narvik; Evenes: Bogen, Dragvik, Jansbakk. Nnv:
Végan: Store Molla. Troms (TRy): Harstad; Kva-
fjord: Borkenes, Vik; Lenvik: Gibostad; Tromso:
TRM VCA ZMB; Karlsdy: Fugloy TRM; Skjervoy:
Arndy. TRi: Skénland: Boltds, Lavangseid; Mélselv:
Kirkesdal, Nordmo TRM; Balsfjord: ? loc. TRM,
Malangen TRM. Finnmark (F3): Sor-Varanger:
Grense-Jakobselv § 6 Sept. 1891 (?) TRM.

Correction. Records from Buskerud (Bv): Al
(Strand 1898a) were partly revised to B. jonellus.

Sweden. Widely distributed throughout the
country, yet only sporadically recorded in alpine
biotopes.

A total of about 3200 specimens was examined.

List of localities. Skdne: Alnarp, Bara, Bjirred,
Bjarsjo NRS, Bjornstorp, Blentarp, Bokskogen ZMB,
Bonderup ZMB, Brantevik NRS, Bickaskog NRS,
Birslov ZMB, Bokeberg, Bastad, Dalby ZMB ZML,
Degeberga, Eljerod NRS, Fjilkinge, Genarp ZMB,
Gislov, Hardeberga, Hasslorp, Having NRS, Huggel-
ske NRS, Hyby, Héickeberga, Higghult ZMB, Hils-
ingborg ZMA ZML, Horby NRS, Hoor, Ivd NRS,
Klostersdgen, Kristianstad NRS, Kungshult, Kyrk-
heddinge, Kévlinge, Kéiseberga NRS, Lerhamnslige,
Lund ZMB ZML, Ldddekdpinge ZMB, Loderup
NRS, Maglarp ZMB, Malmo NRS ZML, Marsvins-
holm NRS, Molle, Norra Mellby, Norra Nébbelov,

Ormands, Ravlunda, Reslov, Sege, Simrishamn NRS,
Sjobo NRS, Skarshult, Skdaralid, Skérsnds, Sodra
Sandby ZMB ZML, Sovdeborg ZMB, Torekov, Tor-
na-Haéllestad, Torup, Trelleborg ZMB ZML, Valldkra
ZMB ZML, Veberod, Vik NRS, Vinninge, Vinslov,
Vidersn, Visby, Ystad NRS, Ortofta, Ostra Torp,
Ovedskloster, Ahus ZMB ZML. Blekinge: Jimshog
GNM, Karlshamn, Karlskrona NRS, Kristianopel
GNM, Ronneby ZMB, Rodeby NRS, Torhamn NRS,
Viéo NRS. Halland: Breared NRS, Dagsis GNM,
Getinge NRS, Halmstad NRS, Snostorp NRS, Ste-
ninge NRS, Varberg NRS, Ostra Karup. Smdland:
Aneboda ZMB, Branstorp NRS, Dorarp NRS, Eksjo
NRS, Flisby NRS, Gasslanda ZMU, Granna GNM
ZMU, Hjorted NRS, Hullarydsby, Horeda NRS,
Jonkoping NRS, Kalmar NRS, Korsberga GNM
ZMU, Ljungby ZMU, Markaryd, Nybro NRS, Nye
NRS, Oscarshamn, Ryssby ZMU, Tranas NRS, Vill-
stad NRS, Vimmerby, Virnamo NRS, Osterkors-
berga GNM ZML ZMU. Oland: Bengtstorp, Glém-
minge NRS ZML, Gardby NRS, Hogsrum NRS,
Kastlosa, Morbyldnga NRS ZML, Persnds alvar,
Resmo, Skogsbyn NRS, Vickleby NRS ZML. Got-
land: Alskog ZMA ZML, Garda, Hogklint, Klinte,
Ljugarn ZMA ZML, Lojsta, Romakloster ZMA,
Stanga, Visby NRS ZML, Vinge GNM ZML. Oster-
gotland: Borensberg GNM, Frosta, Harg NRS, Hog-
by ZMB, Klinga NRS, Linkoping NRS, Mjolby NRS,
Norrk&ping NRS, Norsholm, Skénberga NRS, Stav-
sjo NRS, Stjarnorp ZMB, Tjillmo ZMB. Vistergot-
land: Alingsds ZMU, Erska, Falkoping NRS, Forsvik,
Gristorp NRS, Goteborg NRS, Hokensds NRS,
Karleby NRS, Kinna, Kinnekulle, Landvetter, Liacko
NRS, Mariestad, Rabick NRS, Rangedala NRS,
Skara NRS, Skovde NRS, Uiricehamn NRS, Vara,
Vinninga NRS, Ojahed. Bohuslin: Bovallstrand NRS,
Brastad, Dingle NRS, Edshultshall NRS, Morlanda
NRS, Munkedal, Ndverstad NRS, Ross6hamn NRS,
Skaft, Stromstad NRS ZML, Syd-Koster NRS, Tjorn
GNM, Ytterby NRS, Odsmal NRS. Dalsland:
Bengtsfors NRS ZML, Ed NRS, Ellené NRS, Holm,
Ko6pmannebro, Rostock ZMB, Skéallerud NRS, Ska-
pafors NRS, Stenebynis NRS, Sundby, Tosse, Valbo-
Ryr NRS, Vinersborg, Amal NRS ZML. Nirke:
Askersund, Birsta, Store Mellosa ZMB, Orebro NRS.
Sédermanland: Bjornlunda NRS, Brandalsund NRS,
Huddinge ZMU, Hiringe NRS, J4ttna, Molnbo NRS,
Nynds ZMB, Riksten NRS, Sjésa ZMB, Sparrecholm
NRS, Strangnds ZMB, Sodertdlje NRS ZML, Trosa,
Turinge NRS, Tyresé6 NRS, Valla NRS, Vendelso
GNM, Viksberg, Vreta, Visterhaninge NRS ZMB,
Yttereneby NRS, Alberga ZMB ZML. Uppland:
Adelsd NRS, Bogesund NRS, Danderyd ZMB, Elms-
ta ZMB, Estuna ZMU, Garnviken, Gimo NRS,
Grisslehamn NRS, Hammarby NRS, Harpabol NRS,
Hatuna NRS, Ingard, Jumkil, Jirldsa NRS, Knutby
ZMB, Lennartnés, Ljusterd NRS, Liby NRS, Rimbo
NRS, Rydboholm NRS, Ré NRS, Radmansé NRS,
Skokloster ZMB, Stockholm NRS ZML ZMU,
Tensta ZMB, Ultuna IVU, Uppsala BML NRS ZMB



ZML, Valsdtra IVU, Vassunda IVU, Vindé NRS,
viadds NRS, Yxlan ZMB, Ossebygarn NRS, Ostra
Ryd NRS. Vistmanland: Arboga ZMB ZML, Fant-
hyttan NRS, Fellingsbro ZMB, Guldsmedshyttan,
Hillefors NRS, Kolback NRS, Karrbo ZMB, Lindes-
berg NRS, Sala NRS, Skultuna ZMB, As NRS.
Virmland: Arvelsiter NRS, Arvika, Frykerud NRS,
Gylleby in Sunne NRS, Hammarén NRS, Horrsjon
NRS, Léngban NRS, Molkom NRS, Nilsby, Siffle
NRS, Olme. Dalarne: Aspeboda NRS, Avesta ZMB,
Brunnsvik NRS, Blyberg NRS, Bingsjé NRS, Idre,
Leksand NRS, Ludvika NRS ZML, Mora NRS,
Rittvik NRS, Sandsjo, Sjurberg NRS, Smedjebacken,
Stjarnsund, Store Tuna, Sundborn NRS, Sidrna, Siter
NRS, Transtrand NRS, Vikarbyn NRS, Vistanvik
NRS. Gdstrikland: Hamrangerfijairden NRS, Hille-
Forsby NRS, Hogbo NRS, Trodje. Hiilsingland: Boll-
nds, Gnarp NRS, Holmsveden NRS, Los NRS,
Njutdnger NRS, Orbaden NRS, S6derhamn NRS.
Medelpad: Liden ZMB, Mattfors, Stavreviken NRS,
Sundsvall, Ange. Hdrjedalen: Hamrafjill, Ljungdalen,
Tianndalen NRS ZML. Jimtland: Bydalen, Doda
Fallet NRS, Eldsdsdalen NRS, Froson NRS, Gdddede
NRS, Hallen, Jormlien, Jarpen, Mattmar, Mullfjall,
Ottsjon NRS, Oviken, Snasahdgarna NRS, Storlien,
Svenstavik NRS, Undersdker NRS ZML, Ostersund
NRS, Are, Areskutan. Angermanland: Bjista NRS,
Bjorna NRS, Bondsjo NRS ZML, Forsmo NRS,
Héknids NRS, Kramfors NRS, Ramsele GNM, Sollef-
ted NRS ZML, Sidensjo NRS, Sabra, Ornsksldsvik
NRS. Visterbotten: Bodarna NRS, Degerfors NRS,
Hallnds, Jorn, Ume&d NRS ZML. Norrbotten: Anttis,
Haparanda, Kalix NRS ZML, Karungi NRS ZML,
Luled NRS ZML, Langtrisk, Munksund NRS, Nybyg-
get NRS ZML, Pajala NRS, Ranes, Overkalix NRS,
QOvertorned. Lapland (As. Lpm.): Bangnis, Doro-
tea NRS, Fattmomakke NRS ZML, Frederika NRS,
Hunneberg, Vilhelmina NRS, Asele NRS. Ly. Lpm.:
Ammarnds NRS, Bjorkfors, Lycksele NRS, Sorsele,
Tarna, Vindelforsen NRS, Vistansjo. P. Lpm.: Skat-
trdsk. Lu. Lpm.: Gillivare NRS, Kvikkjokk, Malm-
berget, Njunjes, Sarek National Park, Sitasjaure. 7.
Lpm.: Abisko NRS, Jukkasjarvi NRS, Kiruna NRS,
Svappavaara NRS.

Ander in litt.: Gotland: Fide, Lirbro. Viisterbotten:
Hokmark, Lovanger.

Finland. Commonly occurring throughout the
country north up to the Polar Circle and sporadi-
cally observed further north, yet not recorded
in Lapland (Le) (Elfving 1968).

World distribution. Europe (British Isles; entire
West European continent; European USSR,
except semi-desert areas north of Sea of Azov
and the Caspian Depression) — Algeria — Turkey
— Iran — Caucasus — Transcaucasus — Northern
and Eastern Kazakhstan — Western Siberia —
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Transbaykal — Baykal — Jakutia — Northern
Mongolia (Panfilov 1957 and in litt. ; Reinig 1968).
Introduced to New Zealand (Gurr 1964).

Zoogeographical remarks

The tendency to melanism confined to only
part of Scandinavia justifies the question whether
B. hortorum consists of two Scandinavian popu-
lations: (1) a northern post-glacial population
with gene-pool light, immigrating from the east
and (2) a southern population with gene-pool
dark, i.e. with melanic traits, invading the penin-
sula from south. The theory is favoured by the
fact that a tendency to melanism along the eastern
migration route has not been observed (Panfilov
in litt.), whereas it is recorded, but the frequency
not estimated, on the continent south of Scandi-
navia (Alfken 1913; StoeckErt 1933; Schmiede-
knecht 1930; etc.). The preseﬁt information about
the identity of the northern and southern Scandi-
navian populations is meagre; anyway, a dif-
ference as regards. presence and absence of
melanic traits does not qualify for subspecific
division of the Scandinavian B. hortorum.

Biology

Nest. Pocket-maker. Nests were recorded at
various depths from 50 cm to just below the
surface of the ground. Produces large colonies
(Dahlbom 1837; Lie-Pettersen 1901; Hasselrot
1962).

Flight season. From middle of April to end
of September. Queen: 1 May—9 Sept.; worker:
10 May—27 Sept.; male: 3 July—27 Sept. Two
males collected 10 May 1908 (Akershus: Moss:
Jeldy (Barca) ZMA) illustrate that unfertilized
eggs are accidently laid in the first batch of
brood.

BOMBUS (MEGABOMBUS)
(FABRICIUS)

RUDERATUS

Apis ruderata Fabricius, 1775, p. 380 No. 7,
lectotype @ BCL! selected by Richards according
to Zimsen (1964, p. 415 No. 1074). Type area
Madeira.
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(Bombus ruderatus (Fabricius); Zetterstedt
1838; Thomson 1872; Muchardt 1904 ; Kruseman
1959; Ander 1963, 1965. Apis tunstallana Kirby,
1802, p. 346 No. 94, holotype @ KCL! labelled
by Yarrow (1968), type loc. England: E. Suffolk:
Barham. Apis harrisella Kirby, 1802, p. 373
No. 110, holotype @ KCL! labelled by Yarrow
(1968), type loc. England: E. Suffolk: Barham.
Bombus hortorum: Dahlbom 1832, p. 38 (partim),
1837 (partim). Bombus hortorum var. ruderatus
(Fabricius); Friese & Wagnar 1909. Bombus
ruderatus eurynotus Xriechbaumer; auctt. Bom-
bus ruderatus eurynotus Dalla Torre, 1882. Bom-
bus ruderatus eurynotus Vogt, 1909, pp. 60, 74.)

Nomenclatural remarks

B. r. eurynotus Kriechbaumer and B. r. eury-
notus Dalla Torre are both romen nudum. Kriech-
baumer never published the designation and
Dalla Torre (1882) only refers to Kriechbaumer.
The description of Vogt, though meagre, is
the first to satisfy Art. 16 in Int. Code Zool.
Nomenclature.

+

First Scandinavian record

Sweden. ? loc. (Zetterstedt 1838). Rare in
Southern Sweden (Thomson 1872).

Taxonomical remarks

Reinig (1939, p. 193) considers B. ruderatus
and B. argillaceus (Scopoli), the latter occurring
in Southeastern Europe, as being conspecific and
representing two subspecies. The taxa are other-
wise treated as separate species (Dalla Torre
1896; Kriiger 1920; Pittioni 1939a; Tkalcu 1960,
1969; etc.). Pittioni & Schmidt (1942), in main-
taining their specific status, emphasize, however,
that both taxa occur in Austria: Niederdonau,
where they possibly interbreed. Until more in-
formation is available, I think it is best to retain
the specific position of B. ruderatus.

The species is in Scandinavia represented by
the subspecies B. r. eurynotus Vogt.

Distribution

Fennoscandia. Cf. the subspecies.

World distribution. Europe -(England; South-
ern Scotland; throughout the continent from
Portugal, Spain, France, Italy, Yugoslavia, Ro-
mania and north to Denmark, Southern Sweden,
Poland; in European USSR north to districts
of Moscow, Vitebsk, Tatar, east to Volga and
south to Kharkov, Southern Ukraina) — Ma-
deira — Marocco — Algeria (Reinig 1939;
Knechtel 1955; Dylewska 1957; Panfilov 1957).
Introduced to New Zealand (Gurr 1964). As
indicated above, the distribution extends further
east than illustrated by Reinig (1939, p. 192).

BOMBUS RUDERATUS EURYNOTUS VOGT

Queen, worker

Morphological characters. Malar space barely
or not exceeding 1% times the distal width, just
exceeding the length of Auisrs. Disc of clypeus
with sparse to rather dense distribution of very
fine and coarse punctures, except for a small
impunctate area in between anterior lateral im-
pressions. Labral tubercles usually angled at
inner end. Supra-orbital line just above lateral
ocelli. A, transverse. Hairless field on anterior
median part of scutellum well-defined compared
with that of B. hortorum, also with more shining
smooth microsculpture. Outer surface of hind
tibia slightly alutaceous. Body robust, coat rather
even and short.

Queen measurements. N = 20; Sweden:
Skédne; malar space: 1.31 mm (=0.05+0.01)
range: 1.20—1.38 mm; ‘radial length’: 4.97 mm
(+0.12+0.03) range: 4.80—5.20 mm; interalar
width: 590 mm (4-0.144-0.03) range: 5.73—
6.13 mm. Body of large gize.

Only a few workers were examined; all were
markedly smaller in size than the queens.

Colour pattern. Collar including adjacent edge
of episternum, scutellum, at least posterior part
of T,, extreme anterior margin of T, with deep
yellow hairs. Distal lateral part of T,, entire
T.-s, and at least lateral part of fringes of St;-;,



whitish-haired. Otherwise coat black. Interalar
band parallel-sided.

Variation. Yellow collar varying somewhat in
width, yellow hairs of T, ranging from a slight
admixture in lateral patches to the entire tergite.
White on T, more or less pronounced, particu-
larly distal part of T, with variable admixture
of black hairs. However, variations are minute,
i.e. Scandinavian 99 and ¥% are colour-stable.

Male

Morphological characters. Malar space nearly
twice the distal width and about the length of
Asisia. Longest hairs in pile of face usually
shorter than antennal scape. Hind tibia with
only very few bristles, none of which exceed
in general the decumbent hairs at the distal
margin; longest hairs in fringes of hind tibia
barely or not exceeding the greatest width of
the segment (Fig. 38A). Hind basitarsus wider
distally than at the base. St (Fig. 38B). Apex
of volsella (Fig. 38C) varying slightly in shape.
Body of moderate to large size.

Colour pattern. Pile of vertex usually pro-
nounced yellow, anteriorly and laterally en-
croaghed by black hairs. Collar, usually exten-
ding down episternum, T,, median anterior lunate
part of T, yellow-haired. Entire or the main part
of Ts, Sti-; and lateral patches of St,-, whitish-
haired; remainder of Sts-; with black hairs.
The colouring otherwise as in the female.

Variation. Gena and venter of head with a
variable admixture of whitish hairs, otherwise
variations as in the female.

Distribution (Fig. 76)

Scandinavia. Restricted to southernmost Swe-
den, which is the northern limit of the distri-
bution of the species.

Biotope: Apparently prefers rather arid areas.

A total of about 135 specimens was examined.

List of localities. Skdne: Alnarp, Bjirred, Bjorns-
torp, Blentarp, Bulltofta, Bokeberg, Dalby, Eslov,
Falsterbo, Glimslév, Hohdg, Hilsingborg NRS ZML,
Hislov, Klostersigen, Kndstorp ZMB, Krageholm,
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Kungshult, Kyrkheddinge, Kdvlinge TCL ZML, Késel-
berga, Lund GNM ZMB ZML, Loddekopinge, Lo-
derup NRS ZML, Malmo, Nosaby, Nytorp, Néisum
GNM, Ravlunda, R&4, Simrishamn NRS, Sjostorp,
Skarhult, Sodra Sandby ZMB ZML, Torekov, Trelle-
borg GNM ZML, Vebertd, Vellinge, Villands Vanga,
Vinninge, Vitemdlla, Ystad NRS, Ortofta, Ostratorp,
Oved NRS ZML, Ahus, Alabodarna. Blekinge: Hille-
vik, Kristianopel GNM. Halland: Falkenberg, Halm-
stad, Ostra Karup, Akulla GNM.

The total distribution of the subspecies, B. rude-
ratus eurynotus Vogt. Europe (cf. the world
distribution of the species) with exception of
the Iberian peninsula and the Mediterranean
isles (Pittioni & Schmidt 1942).

Biology

Flight season. From the middle of May to
the end of September. Queen: 12 May—26 Sept.;
worker: 7-21 Aug.; male: 24 July—22 Sept.

SUBGENUS THORACOBOMBUS DALLA
TORRE

Thoracobombus Dalla Torre, 1880, p. 40, type-
species Bombus sylvarum (Linnaeus) by desig-
nation of Sandhouse (1943).

( Chromobombus Dalla Torre, 1880, p. 40,
type-species Bombus muscorum (Linnaeus) by
designation of Sandhouse (1943). Agrobombus
Vogt, 1911, p. 52, type-species Bombus agrorum
(Fabricius), 1787 nec Schrank, 1781 by desig-
nation of Sandhouse (1943). Ruderariobombus
Kriiger, 1920, p. 350, type-species Bombus rude-
rarius (Miiller) by designation of Yarrow (1971).
Adventoribombus Skorikov, 1922a, type-species
Bombus sylvarum (Linnaeus) by designation of
Yarrow (1971), who refutes the designation of
Sandhouse (1943), viz. Agrobombus (Adventori-
bombus) adventor Skorikov, 1922 (= Agrobom-
bus adventor Skorikov, 1914a), as being invalid.)

Queen, worker

Head longer than wide. Clypeus, malar space
hardly to markedly longer than respective distal
width, yet less than 1% times this width (occasio-
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Fig. 76. B. ruderatus (Fabricius). Legends as in Figs. 50, 54.

nally only as long as this width in B. veteranus
(Fabricius), B. jnuscorum (Linnaeus) and B. rude-
rarius (Miiller)). Labral furrow in width less
than 14 labral width, labral lamella nearly
straight, about 24 as wide as labral width.
Mandible with basal keel, distinct sulcus obli-
quus and indistinct incisura lateralis (Figs. 20,
22B). Ocellar-orbital field with well-defined
impunctured area, and the punctured band rather
wide. Eyes directed in front of posterior mandi-

bular condyle. Supra-orbital line usually at or
above lateral ocelli. A; at least 3 as long as
A,+s but not more than equally long. Distal
margin of mid-basitarsus produced into a poste-
rior spine. Hind tibia with outer surface smooth,
shining, inner dorsal distal angle distinctly pro-
duced. Distal margin of hind basitarsus spined
or pointed. T feebly granulate. Wings evenly,
usually slightly infuscate.

Workers vary greatly in size; the biggest ones



are often difficult to distinguish from the qu-
eens, particularly in B. pascuorum (Scopoli).

Male

Head longer than wide. Clypeus, malar space
slightly to markedly longer than respective distal
width. Mandible bidentate with dorsal tooth
smaller than ventral tooth. Eyes directed in
front of posterior mandibular condyle. A; mar-
kedly shorter than A;, A;-,; individually about
twice the distal width or nearly so, at least
Aq-13 slightly to strongly swollen underneath
(Figs. 44A, 45A, 46A, 47A, 48A, 49A).
Outer surface of hind tibia usually convex with
sparse to rather dense distribution of more or
less decumbent hairs of various length through-
out; longest hairs in posterior fringes of hind
basitarsus not exceeding the greatest width of
the segment. 5‘2 ¢ and genitalia as in Figs. 44 B-D,
45B-D, 46B—C, 47B-C, 48B—E, 49B-E.

Scandinavian species

The subgenus is represented by six Scandina-
vian species, viz. B. humilis 1lliger, B. muscorum
(Linnaeus), B. pascuorum (Scopoli), B. ruderarius
(Miiller), B. sylvarum (Linnaeus) and B. veteranus
(Fabricius).

BOMBUS (THORACOBOMBUS) HUMILIS
ILLIGER

Bombus humilis Tlliger, 1806, p. 171, No. 48 nec
Yarrow 1968, type ¢ IBZ!, type area Germany:
Niirnberg.

(Bombus muscorum: Dahlbom 1832, p. 46
(partim), 1837 (partim); Wahlberg 1854 (partim);
Thomson 1870 (partim), 1872 (partim); Aurivil-
lius 1903 (partim). Bombus humilis 1lliger; Tjeder
1954; Fridén, Eskilsson & Bingefors 1962. Bom-
bus solstitialis Panzer, 1805 or 1806, part 99
Teil 17, type not traced; Sparre Schneider 1918;
Erlandsson 1948; Ander 1953a, 1963, 1965;
Elfving 1960, 1968 ; Hasselrot 1962; Fridén 1967.
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Bombus helferanus Seidl, 1837, p. 66, type lost.
Bombus variabilis Schmiedeknecht in Radoszkow-
ski, 1877, p. 199, typelost; Schmiedeknecht 1878,
p. 424, Bengtsson 1907, 1908; Meidell 1934a;
Kriiger 1940. Bombus solstitialis var. auranticus
Dalia Torre, 1882; Sparre Schneider 1918. Bom-
bus variabilis var. staudingeri Dalla Torre, 1882;
Meidell 1934a. Bombus helferanus hafsahli Vogt,
1909, p. 36, type @ VCA, type area Austria:
Tirol. Bombus variabilis hafsahli Vogt; Kriiger
1940, pp. 281, 386. Bombus humilis hafsahli Vogt
Loken 1960. Bombus humilis hafsahlianus Vogt,
1947, p. 4, lectotype ¥ VCA! hereby selected.
Labels: (1) Drobak; (2) 26 h; (3) collecti C.
et O. Vogt; (4) lectotype B. humilis hafsahlianus
Vogt design. A. Laken 1969. Type loc. Norway:
Akershus: Frogn: Drobak; Kruseman 1959.
Bombus humilis hafsahloides Vogt, 1947, p. 4;
Kruseman 1959.)

Nomenclatural remarks

According to Sherborn (1902—1933) the date
of B. solstitialis Panzer, Fn. Germ. part 99
No. 17 is 1805 or 1806 whereas Horn & Schenk-
ling (1928) gave the date of parts 97—-108 as
1806—-1809. The year 1794 for this designation,
as stated by Erlandsson (1948), is due to mis-
understanding, as the author confused number
17 with part 17 published 1794. Though it is
uncertain whether B. solstitialis or B. humilis is
the senior synonym, the latter is kept for this
strongly variable taxon, because the identity
refers to preserved type. B. husnilis is, moreover,
used by a number of European taxonomists
(Knechtel 1955; Yarrow 1959; Kruseman 1958b,
1959, 1960; etc.). The species has been confused
with B. pascuorum and B. muscorum, and the
great nomenclatural confusion of the three taxa
is illustrated in references listed by Dalla Torre
(1896, pp. 504, 535, 560).

First Scandinavian records

Norway. Akershus: Berum (Sparre Schneider
1918).
Sweden. Dalsland. S6dermanland, Virmland
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(Bengtsson 1907, p. 99) are the first reliable
records. However, some specimens (ex coll Dahl-
bom and from Virmland and Uppland: Stock-
holm (Wahlberg) NRS) were traced in the B.
muscorum collection, cf. the synonymy above.

Subspecific discussion

Phenotypical variations have above all been
studied by Kriiger (1940) and Vogt (1947), who
indicated that the taxon displays a maximum
of colour variations in Central Europe from
where race-forming populations radiate. The
Scandinavian population, treated as a subspecies,
B. humilis hafsahli, identical with that of Austria
(Vogt. 1909; Kriiger 1940; Legken 1960), was
divided by Vogt (1947) into a light-coloured
form named hafsahloides and a darker form
named hafsahlianus, of which the latter only was

given subspecific rank.

" The available material agrees with Vogt’s
theory. It is a geographic variation in the colour
pattern which shows a clinal shift in a number of
colour features such as pile of face, episternum,
T., femur, corbicular fringes, absence or presence
of black bristles on Ts-;, and from the palest
in southernmost Sweden to the darkest in the
northern border areas. Variations in five of the
characters were examined on females from coun-
ties ranging from southernmost Sweden through-
out the eastern part of the country to the northern
border area at the Gulf of Bothnia and likewise
along the western coast to the border area in
Norway. The data gained (Tables XVI, XVII)
demonstrate clinal variabilities (Figs. 77, 78)
with a levelling at the northern end which would
qualify for subspecific designation. Though the
dark-coloured populations, extending from the
southernmost coast of Norway northeast to the
Gulf of Bothnia display a vast number of minute
variations, these fringing populations are con-
sidered as subspecifically identical, all belonging
to B. humilis hafsahlianus Vogt.

It might be discussed whether or not the paler-
coloured population in Southern Sweden, the
‘hafsahloides’ form, should be considered as a
subspecies. It is in fact more uniform than B. A.
hafsahlianus from which it is distinguished as
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B. h. hafsahlianus

Fig. 77. B. humilis 1lliger. Percentage of females with
mainly to all black pile of face ( ) and cor-
bicular fringes (__. ), black-haired episternum
[T ) and hind femur (_ _ __), and black
bristles on 3rd to 5th gastral tergite ( o)
plotted against counties ranging from Sweden: Skéine
to Norway: Aust-Agder (cf. Table XVI).

B. h.hafsahlianus

Fig. 78. B. humilis 1lliger. Percentage of females with
mainly to all black pile of face ( ) and cor-
bicular fringes (. ), black-haired episternum
[ G )} and hind femur (_ _ _ _), and black
bristles on 3rd to S5th gastral tergite (___ ... )
plotted against counties ranging from Skéne to An-
germanland in Sweden (cf. Table XVII).




follows: Pile of face, episternum, hind femur,
and corbicular fringes pale yellow to yellowish-
white. Yellowish-brown hairs on dorsum of
thorax of paler shade. T, only slightly darker-
haired than T;; occasionally hairs on T,-; dis-
play the same shade of colour. T;-; without
black bristles. The figures from Skane (Tables
XVI, XVII) emphasize the stable colouring. All
the individuals examined present entirely yellow-
ish-white hairs on episternum, femur, and cor-
bicular fringe, and only 5 per cent of the indivi-
duals display black bristles on one or several
of the tergites Ts-;. The available material from
Northern Germany reveals, however, a close
affinity between the ‘hafsahloides’ form in Skéne
and the so-called ‘staudingeri’ group (Kriiger 1940)
in Germany, thus supporting the theory that Sou-
thern Sweden is a transitional area. Therefore only
one Scandinavian subspecies is recognized, viz.
B. humilis hafsahlianus.
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Queen, worker

Morphological characters. Malar space mar-
kedly longer than distal width, about as long
as A+ 4. Clypeus hardly longer than distal width,
on the disc with fine uneven puncturing except
for a small impunctate area between lateral,
coarsely punctured impressions. Labral furrow
more or less widened towards the base, labral
lamella with dull fine sculpturing and moderately
sharp edge. Frons with rather sparse coarse
puncturing, almost impunctate near visible part
of frontal line. Distance from lateral ocellus to
preoccipital ridge hardly longer than distance
from lateral ocellus to eye. T,-; laterally with
striate-rugose microsculpture at least in the
posterior half of the individual segments, i.e.
hairs arising from coarse coalescing punctures.
Distal keel of St, moderate. Dorsal coat of
thorax markedly shorter and less shaggy than

Table XVI. Percentage of female B. humilis Illiger exhibiting certain characters of colour pattern in populations
ranging from Southern Sweden to southern coast of Norway. Area = county or district thereof (cf. Fig. 99)

Area Sk.  Boh. o] AK  HEs Os VE TEy AAy VAy
Number of specimens 56 23 33 43 16 6 35 44 25 3
Pile of face

Yellow 98 48 3 2 6

Mainly yellow 2 30 42 29 38 17 24 18 4

Mainly to all black 22 55 69 62 - 83 70 82 96 100
Episternum

Yellowish-white 100 52 36 11

Mainly yellowish-white 13 45 2 13 6 9 16

Mainly black 22 15 19 13 17 32 20 24

Black 13 3 79 74 83 51 71 60 100
Hind femur

Yellowish-white 100 61 42 2 6

Mainly yellowish-white 15 5 13 17 15 9

Mainly black . 17 21 12 13 3 7 12

Black 22 21 81 68 83 82 84 88 100
Corbicular fringes

Yellow 98 26 3

Tipped yellow/yellowish-brown 30 3 16 31 34 7

Mainly to all black 2 44 97 84 69 66 97 93 100 100
3rd to 5th tergite

Without black bristles 95 48 18 4 3 5

With black bristles 5 52 82 96 100 100 97 95 100 100

10. Bumble Bees.
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in B. pascuorum, but longer, less dense, and more
uneven than in B. muscorum. For measurements,
cf. the subspecies.

Colour pattern. Dorsum of thorax with yel-
lowish-brown hairs. Pile of T,-; yellow of various
shade; the shade on T, is the darkest, often
turning to dark brown. T, mainly black haired.
For further details cf. the subspecies.

Male

Morphological characters. Malar space mar-
kedly longer than distal width and about as
long as As+.. A, hardly or not longer than
distal width. A;-;; individually moderately swol-
len beneath (Fig. 49A), occasionally also A,.
Posterior fringe of hind tibia slightly or not
longer than greatest width of the segment. Stg
and genitalia (Figs. 49B-C); distal part of

gonocoxite much produced inwards; gonostylus
inwardly produced into a broad bifid lamella;
volsella with rather narrow strongly projecting
distal process and with a bifid or tridentate
subapical process (Fig. 49D); penis valve hooked
at apex and with moderate subapical tooth
(Fig. 49E). Coat shaggy. Body of small size.
Colour pattern. T, with black hairs, otherwise
generally speaking a colouring as in the female
or more diffuse. For details cf. the subspecies.

Distribution (Fig. 79)

Norway. Scattered distribution in southeastern
lowlands and along the southern coast west to
the southernmost point of the country (Vest-
Agder (VAy): Lindesnes). Records from Opp-
land (On): Dovre, cf. the list below, are note-

Table XVII. Percentage of female B. humilis Illiger exhibiting certain characters of colour pattern in populations
ranging from Southern Sweden northeast to Angermanland. Area = county or district thereof (ct. Fig. 99)

Area Sk. Sm. Og. Sdm. Uppl. Gistr. Hils. Med. Ang.
Number of specimens 56 19 34 1‘8-7 / 24 11 3 3 7
Pile of face

Yellow 98 79 70 40 33 36

Mainly yellow 2 16 15 40 63 36 66

Mainly to all black 5 15 20 4 27 33 100 100
Episternum

Yellowish-white 100 84 71 44 17 9

Mainly yellowish-white 16 24 27 33 27 33

Mainly black 3 24 25 9

Black 3 5 25 55 66 100 100
Hind femur

Yellowish-white 100 95 79 53 38 18

Mainly yellowish-white 9 10 25

Mainly black 5 3 10 8 18 33

Black 9 27 29 64 66 100 100
Corbicular fringes

Yellow 100 67 31 7 13

Tipped yellow/yellowish-brown 16 38 22 33

Mainly to all black 16 30 71 54 100 100 100 100
3rd to 5th tergite

Without black bristles 96 74 41 20 25 18

With black bristles 4 26 59 80 75 82 100 100 100




worthy and indicate that the species occasionally
reach regio subalpina.

Biotopes: Meadows, leguminosae fields.

A total of about 400 specimens was examined.

List of localities. Ostfold () : Hvaler: ? loc. ZMO,
Herfol, Kirkdy; Sarpsborg: ZMO; Halden: NRS
VCA, Hakelund, Sponvika; Marker: Dybedal; Rade:
Tom; Moss: Jeloy VCA:; Trogstad: Monster bro.
Akershus (AK ) : As: Vollebekk; Frogn: Drobak VCA,
Tusse TRM; Barum: ? loc. TRM, Hévik ZMO;
Oslo: DCL TRM ZMB ZMO. Hedmark (HEs):
Grue: Finnskog; Hamar: ZMB ZMO; Ringsaker:
Vea. Oppland (Os): Gran: Lander; Ostre Toten:
NW Skreia; Oyer: Skai, Oyer. On: Dovre: Dovre-
fiell 292 ¥ (Schiodte) ZMC, ¥ 1910 (Wretlind) ZMU.
Buskerud (B5): Hurum: Filtvedt TRM; Drammen;
Modum: Modum ZMO, Snarum. Vestfold (VE):
Andebu: Kodal; Stokke: Langd, Stokke, Veierland;
Notterdy: Teie; Hedrum: Hedrum; Brunlanes: Dol-
ven, Helgeroa; Larvik: Byskogen. Telemark (TEy):
Bamble: Brevikstranda, Trosby, Aby; Nome: Dam-
tjern, Nos, Risdalen, Akredalen; Kragerd: Levang.
TEi: Notodden: Tindegrend; Sauherad: Liagrend.
Aust-Agder (AAy): Risor: Nistevdg; Tvedestrand:
Dypvéag, Laget, Nes Verk TRM ZMO; Arendal:
Salterdd; Hisoy: Gjervoldsdy, His; Oyestad: Bjor-
bekk, Helle. Vest-Agder (VAy): Kristiansand: ZMO;
Lindesnes: Ramsland. VA4i: Aseral: Rosseland.

Sweden. Widely distributed throughout the
lowlands northeast to nearly 64°30” N in Vister-
botten and penetrating reg. subalpina in Dalarne.
Moreover occurring in Gotland, but not recorded
in Oland.

A total of about 1250 specimens was examined.

List of localities. Skdne: Barkikra NRS, Bjuv,
Bjérred, Bjornstorp ZMB ZML, Blentarp, Brosarp
NRS ZML, Bulltofta, Dalby, Degeberga NRS ZML,
Drakemdllen NRS, Falsterbo, Figelsing, Glimakra
NRS, Girdslév, Hannds ZMU, Hollviksnds, Kri-
stianstad NRS, Kyrkheddinge, Kévlinge, Lackalinga,
Ljunghusen, Lund NRS ZML, L&ddekdpinge, L6-
derup NRS ZML, Maglehem NRS ZML, Norra Ug-
larp, Nosaby, Nédsum NRS, Revingehed, Sandham-
maren NRS, Silvdkra, Sjébo NRS, Skivarp, Sédra
Sandby ZMB ZML, Torna-Héllestad, Trelleborg
ZMB, Veberdd, Vinslév, Ystad, Ahus NRS ZMU.
Blekinge: Briackne-Hoby, Hemsjo, Haillevik NRS
ZML, Jamjoslatt, Karlskrona NRS, Kristianopel
GNM NRS, Morrum, Sandbick, Sjdarp NRS, Tor-
hamn NRS ZML. Halland: Fagered, Falkenberg,
Fjiras, Halmstad NRS ZML, Harplinge NRS, Mell-
bystrand, Tronninge, Tylosand NRS, Varberg. Smd-
land: Branstorp NRS, Eksjé NRS, Hiradsiter GNM,
Hogsby NRS, Horeda NRS, Jonkdping NRS, Kalmar
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NRS, Ljungarum NRS, Ljungby, Misterhult ZMU,
Myresjd NRS, Nye, Oskarshamn, Paryd, Ryssby ZML
ZMU, Sommen NRS ZML, Traneryd ZML, Tranas
NRS, Vimmerby, Osterkorsberga NRS ZML ZMU.
Gotland: ? loc. JCL, Atlingbo GNM, Boge GNM.
Ostergotland: Aska NRS, Borensberg ZML ZMU,
Boxholm, Frostad, Harg NRS, Héllestad NRS, Hog-
by NRS, Kimstad NRS, Kisa, Kvarsebo NRS, Lin-
koping NRS ZMB ZML, Malmslitt NRS, Mjslby
NRS, Norrképing NRS, Norsholm, Skénberga NRS,
Stjdrnorp ZMB, Svirtinge NRS, Vadstena NRS,
Valdemarsvik GNM NRS, Ostra Skrukeby. Vister-
gotland: Askim, Falkoping NRS, Géteborg NRS,
Hjo NRS, Horred NRS, Hindene NRS, Jonsered
NRS, Kinnekulle, Lacké NRS, Mélndal, Skara GNM
NRS, Skinnarhult NRS, Skévde NRS, Toreboda
NRS, Vinninga NRS, Ojahed. Bohuslin: Bovallstrand
NRS, Bro NRS, Dingle NRS, Edshultshall NRS,
Fiskebdckskil, Halta NRS, Munkedal, Naverstad,
Ross6hamn NRS, Stromstad NRS ZML, Syd-Koster
NRS, Tanumshede NRS, Ulebergshamn NRS, Ytter-
by NRS, Odsmdl. Dalsland: Ed NRS, Froskog GNM,
Gesiter ZMB, Holm, K6pmannebro, Rostock ZMB,
Réggird ZMB, Skéllerud NRS, Sképafors NRS, Ste-
nebynds NRS, Tésse, Amal NRS ZML. Ndrke:
Askersund, Stora Mellssa ZMB, Orebro. Séderman-
land: Bjornlunda NRS, Brandalsund NRS, Fagersjo
NRS, Fittja NRS, Handen NRS, Ludgo NRS, Mjoln-
bo NRS, Muské NRS, Nacka, Nyképing NRS ZML,
Néshulta NRS, Orné GNM, Sparreholm NRS ZML,
Stjdrnhov NRS, Stringnds ZMB, Trosa, Tullgarn
NRS, Tullinge NRS, Tyrest NRS, Valla NRS, Viks-
berg NRS, Vreta, Alta NRS, Alberga ZMB ZML.
Uppland: Adelsé NRS, Almunge NRS, Bjorklinge
NRS, Bjorknds NRS, Gustavsberg NRS, Hammarby
NRS, Harpabol, Habo Tibble NRS, Higgeby, Hitu-
na, Ingard, Jumkil NRS, Jirldsa NRS, Lennartsnis
NRS, Rimbo NRS, Roslagen ZMU, R6 NRS, Sko-
kloster ZMB, Stockholm NRS ZML ZMU, Tensta
ZMB, Tierp NRS, Téljé NRS, Ultuna ZML IVU,
Uppsala BML IVU NRS ZML ZMU, Vassunda IVU
NRS, Virmds, Ossebygarn NRS, Osterskir, Ostra
Ryd NRS. Vistmanland: Arboga ZMB ZML, Fel-
lingsbro ZMB, Guldsmedshyttan NRS, Kolbick
NRS, Kirrbo ZMB, Képing ZMB, Lindesberg NRS,
Skultuna ZMB, Valsta ZMB. Virmiand: Alster NRS
ZML, Arvelsiter NRS, Arvika NRS ZML, Dag-
l6sen NRS, Dalby, Forsvik, Frykerud NRS, Gylleby
in Sunne NRS, Hammard NRS, Lingban NRS, Mol-
kom NRS, Munkfors NRS, Mélnbacka NRS, Niklas-
damm NRS, Odenstad NRS, Ransby, Rottneros
NRS, Siffle NRS, Olme. Dalarne: Blyberg NRS,
Brunnsvik NRS, Falun ZMU, Finngirdet, Hede-
mora, Higgesundet NRS, Ludvika NRS, Mora,
Smedjebacken, Stora Tuna NRS ZML, Sundborn,
Soderbiarke NRS, Torsdng NRS, Tillberg Tje. Giist-
rikland: Bjorke NRS, Givle, Hamrangerfjirden,
Hille-Forsby NRS ZML, Ockelbo NRS, Torsiker,
Trodje NRS. Hilsingland: Delsbo NRS ZML, Kila-
fors NRS, Soderhamn NRS. Medelpad: Bergeforsen



Fig. 79. B. humilis Illiger. Obliquely hatched: B. k. hafsahlianus Vogt. Legends as in Figs. 50, 54.

NRS, Sundsvall NRS, Tynderé NRS. Angermanland:
Forsmo NRS, Hirndsand NRS, Overlinnis NRS.
Viisterbotten: 2 24 June 1951 (Forsslund) Degerfors
NRS.

Unrevised records were not included here except
Dalarne: Storsitern 700 m (Ander in litt.).

Finland. Occurring from southwestern archipe-
lago northeast to about 62°30” N. Records plot-
ted on the map (Fig. 79) were taken from Elfving
(1968).

World distribution. Europe (England; on the
continent from NW Spain, Mediterranean north -
to Fennoscandia; European USSR Glorth to
districts of Leningrad, Tatar, Bashkir and south
to districts of Vinnitsa, Kharkov, Stalingrad)
— Crimea — Turkey — Iran — Caucasus — Trans-
caucasus — Southern Urals — Northern Kazakh-
stan — Tien Shan — Baykal — Northern Mongolia
(Kriiger 1940, p. 385; Panfilov 1957; Reinig 1968;
Yarrow in litt.).
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Biology

Flight season. From beginning of May till end
of August. Queen: 14 May—?; worker: 20 May—
22 Aug.; male: 22 June—24 Aug.

BOMBUS HUMILIS HAFSAHLIANUS VOGT

Queen, worker

Queen measurements. N = 20; SE Norway;
malar space: 0.81 mm (4-0.04+0.01) range:
0.75-0.90 mm; ‘radial length’: 3.57 mm (40.08
+0.02) range: 3.45-3.75 mm; interalar width:
4.63 mm (40.144+0.03) range: 4.28—4.90 mm.
Body of medium to small size.

Colour pattern. Pile of face with variable mix-
ture of black and yellow, or entirely black. Pile
of vertex yellowish-brown or with slight admix-
ture of black. Dorsum of thorax, at most dorsal
third of episternum pronounced yellowish-brown
to orange-brown. Episternum otherwise black-
haired as also venter, or with variable admixture
of yellowish-white hairs. Fringes of sternites
black or greyish-white. All legs black, occasion-
ally trochanters and hind femur with variable
admixture of pale yellow hairs. Corbicular
fringes black or dark yellowish-brown, occasion-
ally tipped so. T; usually with yellowish-brown
pile, occasionally with lateral black patches or
more scattered admixture of black hairs. Pile
of T, dark yellowish-brown to brownish-black
except for posterior margin being fringed yel-
lowish-brown. T,-; dull yellow-haired with vari-
able admixture of black bristles, occasionally
yellow hairs replaced by yellowish-brown ones,
particularly on anterior part of each of Ts-..
T, black-haired, occasionally with admixture of
yellowish-brown hairs.

Male

Colour pattern. Pile of face, episternum, venter,
trochanters, femora usually predominantly pale
yellow. Fringes of sternites whitish. T black-
haired with variable admixture of yellow or
yellowish-brown hairs. Pile of T, black. Other-
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wise colouring as in the female though often of
a lighter shade.

Variation. Vast minute variations in addition
to the general variations included above.

Distribution (Fig. 79)

Scandinavia. Confined to the northern border
areas of the distribution of the species in Scandi-
navia. Smooth clinal variations and rather sparse
material from some of the districts make it
difficult to indicate the southern limit of the
distribution of the subspecies which of course
in any case is artificial.

Total distribution of the subspecies, B. humilis
hafsahlianus Vogt. Scandinavia.

BOMBUS (THORACOBOMBUS)
MUSCORUM (LINNAEUS)

Apis muscorum Linnaeus, 1758, p. 579 No. 32,
type area Sweden: Uppland. A female LSL!
labelled muscorum disagrees with the usual inter-
pretation of the taxon.

(Bombus muscorum (Linnaeus) in sensu Fabri-
cius 1775, nec Yarrow 1968; Dahlbom 1832,
p. 46 (partim), 1837 (partim); Wahlberg 1854
(partim); Thomson 1870 (partim), 1872 (partim);
Siebke 1870, 1880; Roth 1897; Strand 1898a,
1898b; Aurivillius 1903 (partim); Wahlgren 1908,
1915; Ringdahl 1921; Meidell 1934a, 1946;
Wexelsen & Skédre 1934; Kruseman 1959, 1964;
Elfving 1960, 1968; Erlandsson 1960; Lgken
1960; Ander 1963, 1965. Bombus cognatus auctt,
nec Stephens, 1846 (partim). Bombus smithianus
auctt. nec White, 1851; Friese 1902; Sparre
Schneider 1902; Richards 1935; Yarrow 1959;
Elfving 1960, 1968. Bombus alpinus smithianus
auctt. nec White; Lie-Pettersen 1901. Bombus
cognatus var. smithianus auctt. nec White; Lie-
Pettersen 1905; Sparre Schneider 1906. Bombus
muscorum var. smithianus auctt. nec White; Lie-
Pettersen 1907; Sparre Schneider 1909, 1910;
Friese & Wagner 1909, 1912; Hellén 1933;
Meidell 1934a. Bombus muscorum smithianus
auctt. nec White; Leken 1960. Agrobombus
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smithianus auctt. nec White; Popov 1930. Bombus
muscorum grex muscorum (Linnaeus) and Bombus
muscorum grex smithianus ssp.; Kruseman 1964.)

Nomenclatural remarks

A queen in the Linnaean collection, London
labelled muscorum, is ascribed to B. humilis
Illiger (Richards 1935). It is, however, highly
doubtful whether this is an original specimen,
cf. p. 10. To secure stability of nomenclature,
B. muscorum (Linnaeus) sensu Fabricius is kept.
The taxon extends north to Uppland, the home
area of Linnaeus, which is also the type area.

B. cognatus Stephens is a nomen nudum teste
Sherborn (1902-33).

B. smithianus White refers to B. pascuorum
smithianus White = B. arcticus Dahlbom and
the name has therefore erroneously been applied
to dark populations of B. muscorum, cf. p. 154.
As, however, the ‘smithianus’ form of B. musco-
rum comprises several subspecies, cf. below, the
name needs no replacement.

First Scandinavian records

Norway. Throughout the country (Dahlbom
1832, p. 47). Specimens confirming this state-
ment have not been traced. Moreover, neither
records from Buskerud (B6): Ringerike nor from
Oppland (On): Vang (Siebke 1870) can be found.
Both authors confused the species with B. humilis
and B. pascuorum. First reliable records were
Oslo and Bergen (Siebke 1880).

Sweden. Uppland (Linnaeus 1758).

Subspecific discussion

Two Scandinavian subspecies were previously
recognized (Leoken 1960), viz. B. m. muscorum
and B. m. smithianus auctt. nec White, the latter
being treated as identical with populations in
Shetland, Hebrides, and Northwestern Scotland
(Richards 1935). As many as three subspecies
were suggested by Kruseman (1964): (1) B. m.
muscorum,; (2) ‘B. m. ssp.: Norge’; (3) ‘B. m.

ssp.: Dalarne (Suede)’. The study below main-
tains two well-defined subspecies, viz. B. m. mus-
corum and B. m. liepetterseni nov. ssp. (= ‘B. m.
ssp.: Norge’), whereas the taxonomical position
of the isolated records from Sweden: Dalarne
is considered uncertain, cf. p. 153.

The Norwegian populations display a striking
shift in the colour pattern on going north.
Corresponding with the dorsal yellowish-brown
pile of thorax becoming brighter and darker,
the pale dull-yellow ventral coat turns to black.
Four features contributing to the change in the
colouring have been examined and grouped in
progression from the palest to the darkest. The
data (Table XVIII), presented graphically (Fig.
80), demonstrate a clinal variability with levelling
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Fig. 80. B. muscorum (Linnaeus). Percentage of females
with black pile of face ( ), black-haired epi-
sternum (....... ), hind femur (_ _. _ _) and cor-
bicular fringes (__.__ ) plotted against outer districts
of counties ranging from Vest-Agder (VAy) to Nord-
land (Nsy) in Norway (cf. Table XVIII).

at either end which supports subspecific desig-
nations, viz. B. m. muscorum in the south, con-
fined to Vest-Agder and Rogaland, and B. m.
liepetterseni in the north occurring from northern
part of Hordaland and northwards. The inter-
grading area, being in Hordaland, presents a
greater number of extreme forms than inter-



mediates (Table XVIII) which show clinal vari-
ations in steps.

The Swedish population belongs to the nomi-
nate subspecies except the occurrence in Dalarne.

Taxonomical remarks on the subspecies

The dark populations occurring in the British
Isles, Scandinavia, Finland and European USSR
have been recognized in turn as a distinct species,
B. smithianus auctt. nec White (Forsius 1925;
Popov 1930; Richards 1935; Elfving 1960, 1968),
as several subspecies of B. muscorum (Kruseman
1964; Yarrow 1967), and as a single subspecies
of B. muscorum (Reinig 1970, p. 71). Popov (1930)
claims the specific position of the dark popu-
lations, the ‘smithianus’ group, from the shade
of the colouring of the coat and the shape of
the male St;. Specimens examined by me agree
with those studied by Richards (1935), i.e. the
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male Stg in the dark populations and that of
typical B. muscorum display so many variations
in shape that this feature has no specific signi-
ficance. In addition to the phenotypical study
above, the triangular graph (Fig. 81), based on
measurements of malar space, ‘radial length’,
and interalar width, illustrates clearly the sub-
specific position of the dark Scandinavian popu-
lations. B. m. muscorum, B. m. liepetterseni, and
the specimens from Dalarne present a congruent
spreading of the markings on the graph, which
emphasizes their conspecific identity.

Thus it seems likely that B. muscorum produces
darker forms in northwestern and northern
border areas and in the south, viz. B. m. pere-
ziellus Skorikov in Corsica (Yarrow 1967).
Further information is needed to estimate wheth-
er the subspecies, designated to the ‘fringed’
populations, qualify for that rank, should be
split, or reduced to infrasubspecific forms. The
subspecific position of B. m. liepetterseni is well

Table XVIII. Percentage of female B. muscorum (Linnaeus) exhibiting certain characters of colour pattern in
populations along the coast of Norway. Area = county or district thereof (cf. Fig. 99)

Area VAy Ry HOy SFy MRy STy NTy Nsy
Number of specimens 7 25 58 30 31 12 7 22
Pile of face

Yellow 100 92 24

Mainly yellow 8 10 3 3

Mainly black 21 24 52 50 14 27
Black 45 73 45 50 86 73
Episternum

Yellow 100 100 31

Mainly yellow 2 3

Mainly black 17 10 13

Black 50 87 87 100 100 100
Hind femur

Yellow 100 100 33

Mainly yellow 2 7

Mainly black 31 13 55 17 43 18
Black 34 80 45 83 57 82
Corbicular fringes

Yellow 57 64 22

Mainly yellow 43 36 14 3

Mainly black 9 7 16 33 18
Black 55 90 84 67 100 82
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. MUSCORUM MUSCORUM (NORWAY)
- 8. MUSCORUM MUSCORUM (SWEDEN)
- 8. MUSCORUM LIEPETTERSENI

. MUSCORUM ?5SP (SWEDEN Dolemer

oxoe
o w

VA

VA

A

Fig. 81. Triangular graphing of malar space (A), ‘radial length’ (B) and interalar width (C) of B. muscorum

(Linnaeus).

established. The dark British populations (Yar-
row 1967) and the present knowledge of the
Finnish populations discussed below, indicate
that additional subspecies are involved in the
‘smithianus group’.

Queen, worker

Morphological characters. Clypeus, malar space
barely longer than respective distal width, the
latter about as long as As: .. Disc of clypeus with
fine puncturing except for the small flattened

and impunctate anterior area between lateral
coarsely punctured impressions. Labral furrow
more or less widened towards the base, labral
lamella rather chagreened, dull, with moderately
sharp distal edge. Frons rather densely punc-
tured though sparser towards frontal line.
Distance from lateral ocellus to preoccipital
ridge markedly longer than from lateral ocellus
to eye. T,-; laterally with rather papillate micro-
sculpture, hairs arising from pustules. Keel of
Ste conspicuous. Coat dense, that of dorsum
of thorax even, short on the disc and anteriorly
and posteriorly fringed by longer hairs. For mea-
surements, cf. the subspecies.



Colour pattern. Dorsum of thorax orange-
brown. T;-; dull yellow to greenish-yellow, other-
wise cf. the subspecies.

Male

Morphological characters. Malar space slightly
longer than distal width, about as long as Agys.
A, hardly longer than distal width of the seg-
ment. A;-;; moderately swollen beneath (Fig.
48A). Posterior fringes of hind tibia longer than
greatest width of the segment. Sty and genitalia
as in Figs. 48B—C; distal part of gonocoxite
produced inwards; gonostylus inwardly produced
into simple jointed, strongly projecting lamella;
distal margin of volsella with a broad not much
projecting process and a broad subapical tri-
angular tooth (Fig. 48D); penis valve hooked
at apex, without or with indication of tooth
beneath (Fig. 48E). Coat rather even. Body of
medium size.

Colour pattern. Resembles the female, for
details cf. the subspecies.

Distribution (Fig. 82)

Norway. Restricted to coastal areas from the
southernmost point of the country, viz. Vest-
Agder (VAy): Lindesnes, north to nearly 68° N.
Single records from southeastern lowlands., viz.
Oslo area and Buskerud (B6): Kongsberg, con-
cern old finds and it is doubtful whether the
species exists in these areas nowadays.

Biotopes: Erica marshes, sandy fields with
growth of Leguminosae.

A total of about 820 specimens was examined.

List of localities. Akershus: Oslo: 2 2%% 233 (Siebke)
ZMO. Buskerud (Bo): Kongsberg: @ Aug. 1902 (ex.
coll. Schneider) TRM. Vest-Agder (VAy).: Lindesnes:
Lindesnes; Farsund: Fjellesi, Lista fyr, Lodshavn,
Tjorve, Vanse; Flekkefjord: Hidra. Rogaland (Ry):
Sokndal: Hauge i Dalane, Nesvdg, Sogndal, Vat-
land; Eigersund: Eigeroeidet, Fotlandsvann, Klung-
land st., Leidland, Lysevann; H&: Anisdal, Brusand,
Fossfjellet, Fuglset, Nerland TRM, Ogna, Opstad,
Salte bru, Stolen, Varhaug, Vigrestad, Vatnamo;
Klepp: ?loc. TRM, Borsheim, Gjeishaug, Horpestad,
Klepp, Késen, Orre, Orrevann, Reve; Time: Time;
Sandnes: TRM, Hana; Sola: Solastrand, Tananger,
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Olbergstranda; Randaberg: Sande; Stavanger: Lind-
8y; Rennesdy: Dale; Kvitsdy; Karmdy: Ferkingstad,
Fotvann, Risdal, Seveland, Séndend, Vigsnes; Utsira:
SMS. Ri: Forsand: Meling. Hordaland (HOy):
Boémlo: Gjertrudsviken, Rolfsnes, Goddd; Fitjar:
? loc., Klaksdy, Risdy; Tysnes: Verndy; Austevoll:
Innerdy, Horgo, Karlsdy, Ytterdy; Fana: Dolvik
VCA, Krokeide VCA, Minde VCA, Skipanes VCA;
Sund: Lerdy, Steinsland, Telavag; Fjell: Eide, Landro,
Movik, Solsvik, Olveset; Laksevag: Storingavika;
Bergen: TRM VCA ZMB ZMO; Askdy: Davanger,
Handytangen, Hedlesund, Herdla VCA ZMB, Hors-
&ya, Lamoy, Odlandsvik VCA; Asane: Salhus VCA ;
Meland: Bratshaug VCA, To, Sztre VCA ZMB; Oy-
garden: Njupsholmen, Rongdy VCA, Straumdy;
Raddy: ? loc. VCA TRM ZMB, Fedje. Sogn og
Fjordane (SFy): Solund: Feroy, Ospa; Hyllestad:
Hatleim, Hyllestad, Skivenes; Askvoll: Aralden,
Einen, Grytoyri; Flora: Askrova, Florelandet, Kinn,
Nekkoyna, Reksta, Rindemyr; Eid: Haugland; Vags-
8y: Degnepollen, Hagen, Krakenes, Kvatheim, Maloy,
Refvik, Roysen; Selje: Dalsbo, Ervik, Lekanger.
Moére og Romsdal (MRy): Sande: Gurskevag, Kob-
bevik, Larsnes, Aran; Hareid: Hjérungavag; Ulstein:
Fl5, Ulsteinvik, Vonheim; Herdy: Djupsvik, Runde;
Alesund: VCA; Aukra: Falkhytta, Kolsholmen, Rin-
dardy, Rod; Frena: Bud, Gjendem, Gule Bru, Viken;
Eide: Vevang; Smola: Andholmen KMT, Edoy KMT.
Sor-Trondelag (STy): Froya: Froan VCA TRM,
Halten KMT; Hitra: ? loc. TRM, Hamn; Orland:
? loc. KMT, Bakken, Beian, Hovde KMT. STi:
Trondheim: KMT TRM VCA. Nord-Trindelag
(NTy): Flatanger: Bjoroyver KMT, Halmdé TRM;
Nardy: Garmannsviken. Nordland (Nsy): Vega:
TRM VCA; Her6y: Syd-Heroy TRM; Lurdy: ZMO,
Lovund TRM; Meloy: Kunna, Storglomvann 500 m
ZMO; Gildeskal: Soér-Fugldy; Bodo: Bodo, Karlsdy-
vaer, Lopsviken, Store Hjartdy.

Corrections. Records from Buskerud (Bv): Al
(Strand 1898a) were revised to B. distinguendus
Morawitz and B. pascuorum Scopoli respectively.
Those from Finnmark (Fi): Alta: Jotkajavrre
and Kéfjord (Hellén 1933) were revised to B.
pascuorum smithianus White. Records from Hed-
mark (HEs): Vang: Hjellum (Wexelsen & Skare
1934) were revised to B. humilis Tlliger by Meidell
(unpublished). Occurrence in Troms (TRy): Hil-
lesOy situated at 69°35" N (Popov 1930, p. 97
in referring to Sparre Schneider 1910) is due
to linguistic misunderstanding.

As the species has been confused with B.
humilis and B. pascuorum, unrevised records are
not included here.

Sweden. Locally rather frequent in Oland,
Gotland, and in southernmost part of the main-



Fig. 82. B. muscorum (Linnaeus). Oblique up to the left hatching = B. m. muscorum; oblique up to the right
hatching = B. m. liepetterseni nov. ssp. Legend as in Fig. 50.

land. Sparsely distributed further northeast to
nearly 60° N in Uppland. The isolated occurrence
in Dalarne: Idre, nearly 62° N is noteworthy,
cf. below.

A total of about 430 specimens was examined.

List of localities. Skdne: Allerum Lar, Andrarum
DCL, Arkelstorp NRS, Arlov ZMA, Billeberga,
Bjéllerup Lar, Bjidrred, Blentarp, Bokskogen ZMB
ZML, Bickaskog GNM NRS, Bokeberg, Dalby, De-

geberga NRS, Fotevik GNM, Farhult Lar, Genarp
ZMB, Glimékra NRS, Girslov, Hannds NRS ZMU,
Hjarnarp NRS, Hilsingborg VCA, Ho6gands NRS,
Ilstorp, Ivo NRS, Knéstorp ZMB, Krageholm, Kris-
tianstad NRS, Kyrkheddinge, Kiviinge NRS TCL
ZML, Lerhamn Lar, Ljunghusen, Lund TCL ZML,
Loddekopinge ZMB ZML, Liderup NRS, Maglehem
NRS ZML, Milarhusen NRS, Raviunda, Rebbel-
berga, Revingehed ZMB, Rogle Lar, Saxtorp, Simris-
hamn NRS, Smyghult Lar, Sédra Sandby ZMB ZML,
Trelleborg GNM, Vegeholm Lar, Vitemolle NRS,



Vi Lar, Ystad NRS, Ortofta GNM, Ovedkloster ZMA
ZML, Ahus NRS ZML. Blekinge: Gammelstorp GNM,
Hillevik, Torhamn. Halland: Falkenberg, Halm-
stad NRS. Varberg GNM. Smdland: ? loc. GNM
NRS TCL. Oland: Bengtstorp, Firjestaden, Hornsjé
ZMB, Hogsby NRS, Koping ZMB, Mdockelmose
NRS, Morbylonga NRS ZML, Norra alvaret, Resmo
NRS, Stenasa alvar NRS ZML, Stora alvaret NRS.
Gotland: Austers NRS, Bufs, Far6 DCL, Mélner, Ulla
Hau DCL, Visby NRS. Ostergdtland: Linkoping ¢ &
ZMB ZML. Vistergiotland: Falkoping @ NRS. Bohus-
lin: Kristineberg, Skafté NRS. Uppland: ? loc. @ {(old
specimen, no data) NRS, Nassa 70 km E Stockholm @
30 July 1951 (Nordstrém) NRS, Stockholm & (Bohe-
man) NRS, Séderarm 30 km E Norrtilje 2% 13 Aug.
1932 (? leg.). Vistmanland: Malmor E Koping @
28 June 1929 (Ander) ZMB. Dalarne: Idre 399 10 July
1907 @ 14 July 1907 (Bengtsson).

Unrevised records are not included here except the
following (Ander in litt.): Gotland: Fide, Fidends,
Fleringe, Hamrashilge, Hol{phallar, Horte, Naérs-
hamn. Bohuslin: Ockerd. Ostergétland: Bréviken,
Takern.

Corrections. Records from Vidrmland: Dalby
and Ransby in Klardlvdalen (Wahlgren 1908)
were revised to B. humilis. As regards records
from Dalarne: Mora and Hilsingland: ? loc.
(Kruseman 1964 the map) the first was revised
to B. humilis while the latter, being questioned
on the map (Fig. 82) was not traced.

Finland. Observations so far indicate one popu-
lation confined to the southwestern coastal areas,
preferably inhabiting the archipelago, and anoth-
er population restricted to the coast around
65° N. The very disperse additional records, even
as far north as Lappland (Le): Kilpisjarvi (Elfving
1968), are noteworthy.

Revised and unrevised records (Fig. 82) refer
to Elfving (1968) except the following: Al: Klav-
skir AKA; N: Lappvik and Lojo AKA; Om:
Ruukki ZML; Ok: Vaala ZMA and Sotkamo
(Popov 1930, p. 98); Ob: Aavasaxa NRS.

World distribution. Europe (British Isles; Cor-
sica; on the continent from Spain, Mediterranean
north to Fennoscandia; European USSR, in
north locally penetrating the taiga almost to
Polar Circle and in the south avoiding semi-
desert areas) — Turkey — Caucasus — Trans-
caucasus — Kazakhstan — Northern Tien Shan
— Southern part of Western Siberia — Baykal
area — Yakutsk — Southern Primorsky —
Northern Mongolia — Manchuria (Panfilov
1957 and in litt.; Kruseman 1964; Yarrow 1967).
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Zoogeographical remarks

The islet records in Southeastern Norway, in
Sweden: Dalarne and in Northern Finland (Fig.
82) may refer to relic occurrence indicating a
wider distribution of B. muscorum throughout
Fennoscandia in earlier post-glacial periods.
According to Popov (1930) the dark populations
fringing the British Isles, Western Scandinavia,
and dispersely occurring in Sweden, Finland,
Northern Russia, is a European subarctic species
relic in the recent fauna. As indicated in the
subspecific discussion above, these populations
refer to B. muscorum producing darker forms in
some range of its extreme border areas.

Biology

Nest. Pocket-maker. Nest on the surface of
the ground is recorded in grass fields, in moss
and in marshy Erica — Calluna heaths. The colo-
nies are small and often infested by parasites.
The total number of imagines and young at
the peak of the season has not exceeded 40 indi-
viduals in investigated colonies (Lie-Pettersen 1901
1905, 1907; Loken 1961a).

Flight season. From middle of May to last
half of September. Queen: 13 May—18 Sept.;
worker: 18 June—15 Sept.; male: 28 July—20
Sept.

BOMBUS MUSCORUM MUSCORUM
(LINNAEUS)

The subspecies is distinguished from B. m. lie-
petterseni by the dull rather pale yellow epister-
num and venter.

Queen, worker

Queen measurements. N = 20; Norway:
Rbgaland; malar space: 0.76 mm (40.0440.01)
range: 0.70-0.85 mm; ‘radial length’: 3.95 mm

© (40.11--0.02) range: 3.75—4.10 mm; interalar

width: 5.03 mm (+40.1240.03) range: 4.85—
5.23 mm. Body of medium to large size.
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Colour pattern. Pile of face, pile of vertex
and along preoccipital ridge yellow, remainder
of head with hairs varying from being predo-
minantly black to entirely yellow. Dorsum of
thorax orange-brown, anteriorly and posteriorly
often fringed yellow. Dorsal edge of episternum
orange-brown, usually of a lighter shade than
dorsum of thorax; remainder of episternum, at
least fringes of gastral sternites, trochanters, and
femora pale yellow to whitish except for black
hairs inside fore- and mid-femora. Tibiae and
tarsi black or brownish-haired except for the
pale yellow corbicular fringes with shorter black
bristles. T,-; dull yellow, yet T, often of darker
shade, occasionally brownish. Ts with black hairs.

Variation. Corbicular fringes with a variable
admixture of dark hairs. Individuals with pro-
nounced dark episternum and venter were re-
corded together with the typical form in Gotland:
Féar6 and Bohusldn: Skafto. A queen and two
workers from the extreme coast of Uppland
county display a similar appearance. Otherwise
the colour pattern displays only minute vari-
ations.

Male

Colour pattern. Pile on T, coloured as Ts.
T, black-haired, otherwise colouring as in the
female.

Variation. Colour-stable. A male from Skéne:
Landskrona with dark brown dorsal thorax,
fringed yellow in front and behind, was examined.

Distribution (Fig. 82).

Norway. Occurring along the coast in Vest-
Agder and Rogaland, i.e. the subspecies is con-
fined to the extreme southwestern coast.

Sweden. Dispersely distributed in Southern
Sweden northeast to Uppland and also occurring
on Oland, Gotland. However, only singly re-
corded inland. Thus, the Swedish population is
treated as this subspecies with exception of the
isolated records from Dalarne.

The total distribution of the subspecies, B. m.
muscorum (Linnaeus). Europe (on the continent

west to the English Channel, south to the Alps,
north to  Southern Scandinavia, the Baltic
(perhaps the extreme southeast coast of Finland);
the eastern and southeastern limits, being in
USSR, are uncertain (Richards 1935; Panfilov
in litt; Elfving 1968).

Zoogeographical remarks

Though geographically separated, the light-
coloured population in Southern Norway is
considered identical with the Swedish population,
i.e. the nominate form, which may indicate a
continuous distribution in earlier periods. The
Norwegian population differs from that of
Sweden by slightly greater size and a slightly
longer coat, the difference in length of hairs on
disc of thorax being estimated at about 0.25 mm.

BOMBUS MUSCORUM LIEPETTERSENI
NOV. SSP.

‘B. m. ssp.: Norge’ Kruseman, 1964 = B.
muscorum smithianus auctt. nec White (partim)
is hereby named B. muscorum liepetterseni in
honour of O. J. Lie-Pettersen.

The subspecies is distinguished from the nomi-
nate subspecies by black-haired episternum and
venter.

Type material

Holotype: @ Nord-Trondelag (NTy): Neardy:
Garmannsviken 8 July 1959 (Lg) ZMB. Para-
types: ¥ data as holotype ZMB; 2 99 3 % NTy:
Nerdy: Garmannsviken 8 July 1959 (I. Meidell)
ZMB; 3 33 More og Romsdal (MRy): Herdy:
Runde 23-25 Aug. 1959 (Myklebust) ZMB.
Type loc. Norway: Nord-Trondelag (NTy):
Neroy.

Description of holotype: Malar space: 0.75
mm; ‘radial length’: 4.00 mm; interalar width:
5.20 mm. Pile of face black with a few yellow
hairs admixed below antennal sockets. Pile of
vertex yellowish-brown, laterally and anteriorly
fringed black. Dorsum of thorax and adjacent
edge of episternum deep orange-brown, lateral



fringes of propodeum black with slight admixture
of yellowish-brown in the dorsal part. T; anteri-
orly black-haired, otherwise dull yellow. Ty
dull yellow. Otherwise coat black.

Queen, worker

Queen measurements. N = 20; Norway:
Nordland: Malar space: 0.82 mm (4-0.03-£0.01)
range: 0.75-0.85 mm; ‘radial length’: 4.09 mm
(4£0.0940.02) range: 3.80—4.20 mm; interalar
width: 5.27 mm (£0.144-0.03) range: 4.90-
5.53 mm. Body of large size.

Colour pattern. Cf. the holotype.

Variation. Pile of face, fringes of propodeum
entirely black or with a few yellow hairs ad-
mixed. Femur, corbicular fringes with singly
yellow hairs, occasionally the latter tipped
yellowish-brown. Fringes of sternites with slight
admixture of greyish hairs. Pile on T, occasion-
ally of a somewhat darker shade than the
subsequent tergites. A few individuals with single
black hairs in the middle of anterior edge of T,
were examined. The variations are rather minute.

Male

Colour pattern. Pile of face with variable
admixture of yellow, occasionally predominantly
yellow. Pile of vertex predominantly yellow or
yellowish-brown. Dorsum of thorax and at least
dorsal third of episternum yellowish-brown.
Extreme anterior part of T, black as occasion-
ally also lateral patches, otherwise hairs on
this tergite yellow. Hairs on T,-g dull yellow.
At least fringes of St;-; predominantly yellow.
Otherwise coat black.

Variation. Ventral part of episternum ranging
from entirely black to predominantly pale yellow.
Hind femur with slight admixture of yellow
hairs. T, occasionally with single pale yellow
hairs admixed.

Distribution (Fig. 82)
Norway. Restricted to the extreme coast from
60° N and northwards.

The total distribution of the subspecies, B. mus-
corum petterseni n. ssp. Norway.
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BOMBUS MUSCORUM 7 SSP.

The subspecific status of 4 $? from an isolated
location Sweden: Dalarne: Idre by, altitude
450 m, erroneously identified as B. pascuorum
smithianus White (= B. agrorum arcticus Dahl-
bom) by Bengtsson (1908, p. 242), and revised
to unnamed subspecies of B. muscorum grex
smithianus by Kruseman (1964), is in my opinion
uncertain. The colour pattern of the somewhat
faded specimens is atypical and peither coincides
with that of the nominate form nor with B. m.
liepetterseni. The striking difference is the colour-
ing of the abdominal coat. Pile of Ty~ is yel-
lowish-brown except for lateral black patches,
and T, is black-haired. Yet one specimen pre-
sents entirely black-haired T, while another has
entirely black-haired T,. Thus, instead of the dull
yellow coat on T;-; being typical of B. muscorum,
the abdomen has the same yellowish-brown
colour as thorax and additionally a pronounced
admixture of black hairs. The coat is, moreover,
longer and much more shaggy than typical for
the species. The appearance is in fact closer to
B. pascuorum than to B. muscorum, which ex-
plains the misidentification of Bengtsson. The
specimens should for the moment be considered
as aberrants.

The isolated records in Finnish Lapland (Le):
Kilpisjarvi 2 9 (Elfving 1968) are striking. As
for the remaining ‘islet’ occurrence of dark
specimens in Finland (Forsius 1925; Elfving
1968), it is distinguished from B. m. liepetterseni
by markedly shorter coat, smaller size and a few
yellow hairs admixed in pile of face and epister-
num. The scattered records of dark specimens
from the coast of Uppland in Sweden across
Gulf of Bothnia to Aland Isles and southwestern
mainland of Finland, and those from Northern
Finland, are in fact more related to each other
than to B. m. liepetterseni and the nominate
subspecies. The sparse material is insufficient to
indicate their taxonomical status but may favour
the theory of relic post-glacial distribution men-
tioned on p. 151.
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BOMBUS (THORACOBOMBUS)
PASCUORUM (SCOPOLI)

Apis pascuorum Scopoli, 1793, p. 306 No. 819,
no type exists, type area Yugoslavia: ‘Carolia’.

(Bombus pascuorum (Scopoli); Elfving 1968.
Apis senilis Fabricius, 1775, p. 382 No. 26,
Zimsen 1964, p. 417 No. 1102, lectotype & KCC!
designated by Leken (1966a), type area Denmark.
Apis mniorum Fabricius, 1776, p. 247, Zimsen
1964, p. 416 No. 1095, no reliable type material
(Loken 1966a), type loc. Germany: Kiel. Apis
agrorum Fabricius, 1787, p. 301 No. 23 nec
Schrank, 1781; Zimsen 1964, p. 416 No. 1090,
syntypes KCC! (Lgken 1966a). Bombus agrorum
(Fabricius); Dahlbom 1832, p. 47, 1837; Wahl-
berg 1854, 1855; Siebke 1870, 1873, 1880; Thom-
son 1870, 1872; Sparre Schneider 1889, 1895b,
1906, 1909, 1918; Nerén 1892; Strand 1898a,
1898b, 1901, 1904, 1910; Lie-Pettersen 1901,
1905, 1907; Friese 1902; Aurivillius 1903;
Bengtsson 1904, 1908, 1931; Muchardt 1904;
Wahlgren 1908; Ringdahl 1915; Lundblad 1924;
Soot-Ryen 1925; Kriiger 1928, 1931; Gaunitz
1929; Meidell 1934a, 1946; Wexelsen & Skare
1934; Barendrecht 1941; Brinck & Wingstrand
1949; Lgken 1949, 1950, 1958a, 1960, 1966¢;
Brinck 1951; Ander 1953a and b, 1963, 1965;
Tjeder 1954; Kruseman 1958a, 1959; Elfving
1960; Fridén, Eskilsson & Bingefors 1962; Has-
selrot 1962; Fridén 1967. Apis floralis Linnaeus
in Gmelin, 1790, p. 2785 No. 125, no type exists.
Apis pygmaea Fabricius, 1793, p. 324 No. 46,
a single § KCC! in poor condition, impossible
to confirm agreement with the description, type
loc. Germany: Kiel. Apis francillonella Kirby,
1802, p. 319 No. 75, holotype ¥ KCL! labelled
by Yarrow (1968), type loc. England: E. Suf-
folk: Barham. Apis sowerbiana Kirby, 1802,
p. 322 No. 77, holotype ¢ KCL! labelled by
Yarrow (1968), type loc. England: E. Suffolk:
Barham. Apis beckwithella Kirby, 1802, p. 323
No. 78, holotype @ KCL! labelled by Yarrow
(1968), type loc. England: E. Suffolk: Barham.
Apis curtisella Kirby, 1802, p. 324 No. 79, holo-
type 3 KCL! labelled by Yarrow (1968), type
loc. England: E. Suffolk: Barham. Bombus curti-
sellus (Kirby); Dahlbom 1832, p. 49. Apis
forsterella Kirby, 1802, p. 325 No. 80, holotype

g KCL! labelled by Yarrow (1968), type loc.
England: E. Suffolk: Barham. Bombus arcticus
Dahlbom, 1832, p. 50 No. 32 nec Quensel in
Acerbi, 1802 nec Kirby, 1821, lectotype @ ZCL!
designated by Kruseman (1950}, type loc. Nor-
way: Nordland (Nn6): Ankenes: Bjerkvik; Dahl-
bom 1837; Zetterstedt 1838; Boheman 1844, p.
96, 104; Siebke 1863, 1870; Ander 1967. Bombus
smithianus White, 1851, p. 158 nec auctt. Bombus
agrorum var. bicolor Sparre Schneider, 1909,
p. 130 nec Friese, 1903, type not traced, type
loc. Norway: Hordaland: Bergen. Bombus agro-
rum var. barcai Vogt, 1909, p. 76, holotype @
VCA, type loc. Sweden: Hilsingland: Delsbo.
Bombus agrorum var. romani Vogt, 1911, p. 55,
holotype @ VCA! type loc. Sweden: Uppland:
Uppsala. Bombus agrorum f. pallidofacies Vogt,
1911, p. 55, holotype @ VCA, type area Sweden:
Uppland. Bombus agrorum erlandssoni Kruseman,
1950, p. 46, holotype = lectotype of Bombus
arcticus Dahlbom. Bombus agrorum gotlandicus
Erlandsson, 1953, p. 78, holotype @ NRS, type
loc. Sweden: Gotland: Tingstide. Bombus agro-
rum var. b—g Thomson, 1872, correspond to
B. a. mniorum = var. b, B. a. gotlandicus =
var. ¢, B. a. bicolor = var. d—fand B. a. arcticus =
var. g. For bibliographic references to the Scandi-
navian fauna cf. also the subspecific discussion.)

Nomenclatural remarks

B. arcticus (Quensel in Acerbi), is a nomen
oblitum, cf. p. 114, The designation has been
confused with B. arcticus Dahlbom (Friese 1902;
Sparre Schneider 1906; Friese & Wagner 1909,
1912).

When White (1851) proposed the name B.
smithianus to replace the junior synonym B.
arcticus Dahlbom, a ‘Lapland species of a
Bumble-bee’ from Shetland was simultancously
misidentified as this species. The name has ever
since been related to the species identical with
the Shetland species, recognized in turn as B.
smithianus and B. muscorum smithianus, cf. p. 146.
The erroneous use of the name has been over-
looked until it was recently detected by Yarrow
(in litt.) and the correct synonomy: B. smithianus
White, 1851 = B. arcticus Dahlbom, 1832 nec



Kirby 1821 is hereby re-established. The taxon
is a subspecies, B. pascuorum smithianus White.

First Scandinavian records

Norway. Nordland (Nnd): Ankenes: Bjerkvik
(Dahlbom 1832) published as B. arcticus.

Sweden. Central Sweden and Vistergétland,
published as B. agrorum and B. curtisellus re-
spectively (Dahlbom 1832).

Subspecific discussion

B. pascuorum exhibits a great variability of
colour pattern within the entire range of its
distribution, locally and among inhabitants in
a colony, yet geographic variations, some of
which form clines, are recognized. A vast number
of European forms were designated (Kirby 1802;
Vogt 1909, 1911; Kriiger 1928, 1931; Pittioni
1939a; etc.), some of which are segregated into
-geographic subspecies while others are only
infrasubspecific forms.

Three Norwegian subspecies have been re-
cognized in the passed, viz. B. pascuorum smithi-
anus White (= B. agrorum erlandssoni Kruse-
man), B. p. sparreanus nov. nom. (= B. a. bicolor
Sparre Schneider) and B. p. barcai Vogt, con-
sidered as arctic, western and southeastern sub-
species respectively (Loken 1960). They have
been singly or together previously treated as
races or local varieties (Schoyen 1881; Sparre
Schneider 1895b, 1906, 1909, 1918; Friese 1902;
Bengtsson 1904; Friese & Wagner 1909; Vogt
1909; Kriiger 1928, 1931; Soot-Ryen 1925; Mei-
dell 1934a; Loken 1950). The local variation is
moreover reflected by the division in variants
a to g of Thomson (1872) followed by Siebke
(1880) and Strand (1898a, 1898b).

A total of five subspecies have so far been
designated in Sweden: (1) B. p. smithianus occur-
ring in Lapland (Boheman 1844; Wahlberg 1854;
Thomson 1872; Aurivillius 1903 ; Bengtsson 1904,
1931; Ringdahl 1915; Lundblad 1924; Baren-
drecht 1941; Brinck 1951; Kruseman 1958a,
1959; Ander 1963). (2) B. p. sparreanus extending
from Dalarne to Norrbotten (Brinck 1951 ; Kruse-
man 1958a, 1959; Ander 1963, 1965). (3) B. p.
romani Vogt restricted to Uppland county (Krii-
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ger 1928, p. 366, 1931, p. 170). (4) B. p. barcai
confined to Southern Sweden with clinal vari-
ations directed north to Norway: Oslo area
(Kriiger 1931, p. 163; Kruseman 1958a) and
additionally to the Swedish counties Dalarne
and Hilsingland (Kruseman 1958a). (5) B. p.
gotlandicus by Thomson (1872) mentioned as
B. agrorum var. francillonella, restricted to Got-
land (Erlandsson 1953).

Four Scandinavian subspecies are hereby re-
cognized, viz. B. p. smithianus, B. p. sparreanus,
B. p. pallidofacies Vogt nov. status and B. p.
gotlandicus, based on the study below.

Generally speaking, the Scandinavian popu-
lations display a shift in the colouring of the coat
from the palest in Southern Sweden to the darkest
in Northern Scandinavia. Parallel with the change
of greyish-white to black hairs on episternum
and venter, the dorsum becomes a shade of
brighter yellowish-brown and turns to orange-
brown. An increase in hair length on going north
has not been measured, but the difference bet-
ween the southern- and northernmost popu-
lation in length of the coat of thorax dorsally
is estimated at 0.50 mm.

Striking features of clinal variability, viz. the
colour in pile of face, episternum and hind femur,
have been studied to evaluate the taxonomic
position of the populations. The data, being
grouped in steps and in progression from the
palest to the darkest, prove that each of the
characters form clines directed from southern-
most Sweden to the western coast of Norway
(Table XIX) and north to inner part of Gulf
of Bothnia as well (Table XX). The result is
presented graphically (Figs. 83—84) and indi-
cates a correlation of the features. The levelling
of the clines at either end may justify subspecific
designations, viz. B. pascuorum pallidofacies
Vogt, herewith designated to the population in
Southern Sweden cf. below, and B. p. sparreanus
extending from western coast of Norway north-
east to the Gulf of Bothnia (Fig. 86). The sub-
specific identity of the populations occurring in
Hordaland (Fig. 83) and in Medelpad-Norr-
botten (Fig. 84) is confirmed by a study of the
same three features on individuals from counties
ranging in between Hordaland and Norrbotten.
The result (Table XXI) shows only slight local



156 A. Loken

W00
80+
60
401

201

-

\_.4«/‘; ] i ; L i I
Sk Hall Boh <) AK Bo Bv  HOi HOy
%

—
B. p. pallidofacies B. p. sparreanus

Fig.§83. B. pascuorum (Scopoli). Percentage of females
with:black pile of face ( ), black-haired epi-
sternum (....... ) and hind femur (_ _ _ _) plotted
against counties ranging from Sweden: Skéne to Nor-
way: Hordaland (HOy) (cf. Table XIX).
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Fig. 84. B. pascuorum (Scopoli). Percentage of females
with black pile of face ( ), black-haired epi-
sternum (....... ) and hind femur (_ _ _. _) plotted
against counties ranging from Sweden : Skéne to Norr-
botten (cf. Table XX).

variations. If the darker two steps, mainly black
and black, were grouped together, isophens
can be drawn from Hordaland to Norrbotten.
As the populations along the isophens do not dis-
play other distinct phenotypical differences, pos-
sibly except for a small decrease in hairlength
directed east, they represent the same subspecies,
viz. B. p. sparreanus.

The striking difference between B. p. sparreanus
and the northern population is the colour in
hairs on T; and Ts4. The two features were
studied, in addition to those above, on popu-
lations ranging along the coast from Hordaland
to Troms (Table XXII). As in the case above,
isophens can be drawn for the three fea-
tures colour in pile of face, episternum, and
hind femur. There is, however, a marked dif-
ference in the two remaining features, viz. the
colouring of hairs on T, and T.-,, this being
graphically illustrated (Fig. 85). The stepped
clines promote the subspecific designation of
the northern population, B. p. smithianus.

The fourth Scandinavian subspecies is B. pas-
cuorum gotlandicus, the isolated population in
Gotland.
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Fig. 85. B. pascuorum (Scopoli). Percentage of females
with orange-brown hairs on 1st gastral tergite, T,
( ), and on 2nd to 4th gastral tergite, T,_,
(— — — ), plotted against counties ranging along the
coast from Hordaland (HOy) to Troms in Norway
(cf. Table XXII).
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Table XIX. Percentage of female B. pascuorum (Scopoli) exhibiting certain characters of colour pattern in
populations ranging from Southern Sweden to western coast of Norway. Area = county or district thereof
(cf. Fig. 99)

Area Sk. Hall. Boh. O AK Bo Bv HOi HOy
Number of specimens 90 10 34 44 52 7 31 35 100
Pile of face

Yellow 28 20 3 2

Mainly yellow 49 50 48 14 13

Mainly black 19 30 45 57 50 57 10 11

Black 4 3 29 35 43 90 89 100
Episternum

Greyish-white 78 40 17 16 10 29 6

Mainly greyish-white 20 50 56 30 31 14

Mainly black 2 10 24 45 46 14 10 5
Black 3 9 13 43 84 100 95
Hind femur

Greyish-white 100 100 85 64 52 14 6

Partly greyish-white 6 25 23 57 3 2
Mainly to all black 9 11 25 29 91 100 98

Table XX. Percentage of female B. pascuorum (Scopoli) exhibiting certain characters of colour pattern in
populations ranging from Southern to Northern Sweden. Area = county (cf. Fig. 99)

Area Sk. Sm. Og. Sdm. Upl. Gstr. Hils. Med. Ang. Vb. Nb.

Number of specimens 90 65 43 36 91 11 55 53 34 55 61

Pile of face

Yellow 28 11 2 3 2

Mainly yellow 49 55 35 30 36 2 4

Mainly black 19 31 49 50 49 45 23 11 3 2

Black 4 3 14 17 12 55 75 85 97 98 100
Episternum

Greyish-white 78 60 23 19 18 2

Mainly greyish-white 20 38 58 61 45 6 6

Mainly black 2 2 19 17 35 73 41 7 9

Black 3 2 27 51 87 91 100 100
Hind femur

Greyish-white 100 98 86 83 72 45 17 2 6

Partly greyish-white 2 9 11 27 18 23 4 9 2
Mainly to all black 5 6 1 36 60 94 85 100 98

11. Bumble Bees.



158 A. Loken

Table XXI. Percentage of female B. pascuorum (Scopoli) exhibiting certain characters of colour pattern in
populations ranging from western coast of Norway to Gulf of Bothnia. Area = county or district thereof
(cf. Fig. 99)

Area HOy SFi On HEn STi Hrj. Jmt. Vb. Nb.
Number of specimens 100 26 33 14 40 7 9 55 61
Pile of face

Mainly black 12 6 14 2

Black 100 88 94 86 100 100 100 98 100
Episternum

Mainly greyish-white 4 6 7

Mainly black 23 6 14 5

Black 100 73 88 79 95 100 100 100 100
Hind femur

Greyish-white 8 3 7

Partly greyish-white 2 8 9 7 2

Mainly to all black 98 85 88 86 98 100 100 100 98

>

Table XXII. Percentage of female B. pascuorum (Scopoli) exhibiting certain characters of colour pattern in
populations ranging along the coast from Hordaland to Troms. Area = county or district thereof (cf. Fig. 99)

Area HOy SFy MRy STy NTy Ns Nn TR
Number of specimens 100 13 4 22 17 50 12 38
Pile of face

Mainly black 15 9 2

Black 100 85 100 91 100 98 100 100
Episternum

Mainly black 5 8 25 9 6

Black 95 92 75 91 94 100 100 100
Hind femur

Partly greyish-white 2 25 6 4

Mainly to all black 98 100 75 100 94 96 100 100
First tergite

Yellowish-white 25 4

Mainly yellowish-white 37 8 9 18

Mainly black 43 69 50 64 23

Black 20 23 25 23 23 20 5
Mainly to all orange-brown 36 80 100 95

2nd to 4th tergite
Variable pattern of

black and orange-brown 99 100 100 91 65 8 5
Orange-brown 1 9 35 92 100 95




The designations B. pascuorum barcai Vogt
and B. p. romani Vogt concern transitional popu-
lations, i.e. they are suppressed as subspecies
for the following reasons:

According to Vogt (1909), B. pascuorum var.
barcai occurs in ‘Mittleres Sweden und Christi-
ania (und weitere Umgebung).” In addition to
the holotype, labelled Delsbo, the type material
consists of 799 5 ¥¥ 7 33 from Sweden: Hilsing-
land: Delsbo and 5 %9 11 3% 7 33 from Norway:
Akershus: Oslo and Ostfold: Halden; Moss.
According to the present study, Ostfold, Akers-
hus, Hilsingland are situated in intergrading
areas (Tables XIX, XX; Figs. 83, 84, 86), the
former perhaps in the periphery of the distri-
bution of B. p. pallidofacies, the latter almost
reaching the area of B. p. sparreanus. The type
material from Hélsingland, including the holo-
type, is all intermediates with close affinity to
B. p. sparreanus. As stated by Ander (1963),
the light-coloured individuals in southernmost
Sweden do not agree at all with the description
of B. p. barcai. Revisions reveal that the Norwe-
gian form of barcai concerns intermediates bet-
ween B. p. sparreanus and B. p. pallidofacies,
while Swedish B. p. barcai concerns either inter-
mediates or B. p. pallidofacies.

Vogt (1911) states that B. p. var. romani
occurs in ‘Uppsala. Gouv. Petersburg.” However,
the type locality, viz. Uppland: Uppsala, con-
cerns the intergrading area or the peripheral
northern occurrence of the subspecies B. p. palli-
dofacies (Table XX, Fig. 84). The holotype be-
longs to the darker individuals of the local popu-
lation. Pile of face black, episternum with a few
greyish-white hairs admixed with the black ones,
hairs of T, predominantly yellowish-white, those
of femora partly greyish. Romani is an inter-
mediate form between B. p. sparreanus and B. p.
pallidofacies.

As demonstrated in Table XXIII, the four
Scandinavian subspecies recognized in this study
are fairly colour-stable within their central area
of distribution.

Taxonomical remarks

It might be questioned whether the subspecific
designation B. p. pallidofacies should besuppressed
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and the population in Southern Sweden treated
either as a transitional form linking B. p. sparre-
anus with the subspecies further south, or per-
haps included in this subspecies (Reinig 1939,
p. 194 the map). In my opinion the subspecific
status of the population in Southern Sweden
Sweden should at least be kept until the sub-
specific status of populations in Germany and
adjacent areas has been studied further.

Queen, worker

Morphological characters. Malar space nearly
1Y% times the distal width, longer than A,
but shorter than A, g+ .. Clypeus markedly longer
than distal width (except in some workers);
disc of clypeus moderately punctured except for
anterior impunctate area in between lateral,
coarsly punctured impressions. Labral furrow
widened towards the front (Fig. 21); labral
lamella shining, with knife-sharp margin. St
with distinct distal keel. Coat shaggy. Queen
measurements, cf, the subspecies.

Colour pattern. The species is in general
distinguished by the following characters: Dorsal
of thorax with yellowish-brown hairs. Pile on
T, ranging from entirely black to entirely yel-
lowish-white, yellow, or yellowish-brown; one
or several of midmost gastral tergites mainly
black-haired; at least T;-s with yellowish-brown
hairs. Corbicular fringes black. The colours
frequently encroach upon another and exhi-
bit a great number of variations. Further
details are given in the description of the sub-
species.

Male

Mogphological characters. Malar space marked-
ly longer than distal width, hardly longer than
As+s As hardly 1% times the distal width,
A, usually as long as distal width, A;-; (or
A4-5) strongly swollen beneath (Fig. 47A).
Posterior fringe of hind tibia markedly longer
than the greatest width of the segment. St, and
genitalia (Figs. 47B—C); gonostylus inwardly
produced into a long narrow tooth, distal
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Table XXIII. Percentage of female B. pascuorum (Scopoli) presenting diagnostic characters of the four Scan-
dinavian subspecies. Area = county or district thereof (cf. Fig. 99)

B. pascuorum

B. pascuorum

B. pascuorum B. pascuorum

pallidofacies sparreanus smithianus gotlandicus
Sweden Norway: Norway: Sweden:

Area Skane Hordaland (HOy) Troms Gotland
Number examined 90 100 38 20
Pile of face
Yellow 28 65
Mainly yellow 49 25
Mainly black 19 10
Black 4 100 100
Episternum
Greyish-white 78 60
Mainly greyish-white 20 35
Mainly black 2 5 5
Black 95 100
Hind femur
Greyish-white 100 75
Partly greyish-white 2 25
Mainly to all black c8 100
First tergite
Yellowish-white 100
Mainly yellowish-white 37
Mainly black 43
Black 20 5
Black/orange-brown 5 5
Orange-brown 90 95
2nd to 4th tergite
Variable pattern 92 99 5
Orange-brown 8 1 95 100

rounded process of volsella strongly projecting;
penis valve simple, rod-like. Coat shaggy.

Colour pattern. Generally as in the female,
for details cf. the subspecies.

Distribution (Fig. 86)

Norway. Dense, wide distribution throughout
the entire country north to 70° N, and sporadi-
cally recorded in luxuriant biotopes further north.
In Southern Norway occurring from sea level
to subalpine valleys, occasionally reaching lower
belt of alpine zone, where recorded 1200 m s.m.

Biotopes: Meadows, leguminosae fields, gar-

dens, orchards, roadsides, etc. Avoiding heather
and moors.
A total of about 4450 specimens was examined.

List of localities. Ostfold: Hvaler: ?oc. ZMO,
Asmaldy, Herfol, Kirkdy, Sondre Sand6; Krakerdy:
Tangen, Odegard; Onsdy: Dypeklo, Ellingard, Ler-
vik, Ramseklo, Rorvik, Skjeloy, Torp; Sarpsborg:
ZMO; Halden: Asak, Berg, Blakmose, Doktorsetra,
Hakelund, Kuletjern, Nordbakke, Sponvika, Vegges-
dal; Aremark: Aremark, Gjeddetjern, Mymosetjern,
Skodsberg, Stensbru; Rakkestad: Rorvik; Marker:
Dambholt, Dypedal, Javal, Rodenes; Rade: Tom;
Moss: Jeloy; Eidsberg: Holm; Trogstad: Bingen,
Monster bro, Asen. Akershus: As: Vollebekk; Dré-
bak: Degerud TRM, Drobak ZMB ZMO, Hallangen,
Holtbraten; Oppegéard: Svartskog ZMB ZMO; Asker:



Asker, Bronndy, Rustad; Berum: ? loc. TRM, Bré-
tan, Fornebo ZMO, Hovik ZMO, Lysaker ZMB
ZMO, Oslo: TRM ZMB ZMO; Relingen: Fjerdings-
by; Aurskog-Ho6land: Bjorklangen, Gangsnes, Loken,
Skogen, Ostegard; Fet: Bjorkflaten; Hurdal: Tomte;
Feiring: Feiring. Hedmark ( HEs): Eidskog: Bolfoss,
Gjelardsen, Magnor SMS; Kongsvinger: Eidsberg;
So6r-Odal: Marud ZMO; Hamar: ZMB ZMO; Rings-
aker: Gaupen, Vea. HEn: Trysil: Enga, Egernesset,
Vestby; Amot: Glesubekken; Rendal: Solbakken SE
Asheim ZMO; Alvdal: Alvdal; Engerdal: Risbakken
750 m. Oppland (Os): Jevnaker: Randsfjord USU
ZMB; Gran: Granvollen; Kolbu: Dal; Ostre Toten:
Hveem, Skreia, Stubdalen; S6ndre Land: Fluberg;
Nordre Land: Dokka USU, Torpa; Lillehammer:
Jorstadmoen, Lillehammer, Stor-Have; Etnedal: Bru-
flat; S6r-Aurdal: Begndal, Ellingseter 820 m, Skard,
Stréommen; Nord-Aurdal: Knutshaugen, Sebudygard
N Fagernes; Gausdal: Follebu, Gasoya; Oyer: Aksjo-
setra 1000 m, Skii, Oyer ZMB ZMO, Astdalen 900 m;
Ringebu: Ringebu ZMB ZMO, Venabygd. On: Vestre
Slidre: Kinnholt 1000 m, Uppslidre; Oystre Slidre:
Kvithovd 8001000 m ZMO; Vang: ?loc. ZMO,
Oye USU ZMB; Sel: Heidal TRM ZMB, Laurgard
ZMO, Mysuseter 900 m, Otta ZMO; Végi: Gjendes-
heim 1000 m, Hindseter 900 m, Klones, Leirungen
1050 m, Randsverk TRM ZMB, Vigdmo ZMB ZMO,
Ovre Sjodalsvann; Lom: Galdesand, Lom ZMO;
Dovre: Dovrefjell 1000 m ZMO, Fokstua 930 m,
Hjerkinn 950 m, Toftemo ZMO, Vilasjé 950 m ZMO.
Buskerud (Bé): Hurum: Filtvedt TRM, Holmsbu,
Hurum, Pinadalen, Sagene, Storsand, Vannsbrekka;
Réyken: Aros; Drammen: ZMB ZMO; Lier: Lier,
Lokke gard, Spikkestad, Sylling, Toverud; Ringerike:
Smedrud; Krodsherad: Brétan, Fagerheim, Glesne;
Modum: ?loc. ZMO, Snarum; Flesberg: Hvila,
Lampeland, Oydegarden; Kongsberg: Komnes, Lint-
vedt, Skollenborg. Bv: Sigdal: Flagan, Hagle, Hagle-
bu, Kopseng, Nedre Eggedal, Nordbygda, Sigdal;
Nore og Uvdal: Norstebd, Roédberg, Solheimstul
1000 m, Tunnhovd, Uvdal; Fla: Grosland; Nes: Fidal,
Langeslet; Gol: Gol; Hemsedal: Lykkja; Al: ? loc.
ZMO, Levell 700 m; Hol: Geilo VCA ZMB,Halfar-
dokkistdlen 860 m, Hovet, Krisle, Nyestolen 1000 m.
Vestfold: Sande: Sande kirke; Holmestrand: Angers-
kleiv, Bogen, Holmestrand ZMO; Borre: Adal, Ny-
kirke; Vale: Ryk; Ramnes: Kjar, Lunde, Orreval;
Lardal: Styrvoll; Andebu: Andebu kirke, Kodal;
Stokke: Langd, Sand, Stokke, Veierland; Tonsberg:
Prestrodkilen; Notterdy: Teie; Tjome: Kjzre, Sol-
vang; Sandefjord: Austerdy; Hedrum: Kvelde, Ring-
dal; Tjolling: Viksfjord; Brunlanes: Berg, Dolven,
Helgeroa, Tronsrdd; Larvik. Telemark (TEy): Skien:
Fjelldalen, Kikut; Porsgrunn: Langangen, Mule, Ny-
strand; Bamble: Trosby, Aby; Nome: Damtjern,
Tyri, Vommstol; Drangedal: Drangedal, Holmen,
Naksjo, Nordbs, Nos, Omnes, To-myra, Akredalen;
Krager6d: Krager6, Levang. 7TEi: Notodden: Grans-
herad, Tindegrend, Tinnoset; Sauherad: Liagrend;
Bo: Lifjell, Sande, Vatnar; Seljord: Seljord, Svartdal;
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Kviteseid: Brunkenberg, Eidstad, Kviteseid, Morge-
dal, Vradal; Nissedal: Kyrkjebygda, Lauvviki, Lia,
Tionnefoss, Treungen ZMB ZMO; Fyresdal: Hegg-
landsgrend, Moland, Veum; Tokke: Bandaksli, Grim-
dalen, Vraliosen, Amdals verk ; Vinje: Bosbden 970 m,
Edland, Haukeligrend, Krossen, Rauland kirke, Saz-
rengrend, V&, Vagsli, Amot; Tinn: Austbygda, Bér-
sjéen 1100 m, Mésdammen, Tinn. Aust-Agder (AAy):
Gjerstad: Fiane; Risor: Bréiten; Vegardshei: 1 jostad;
Tvedestrand: Askerdy, Bordy, Dypvag, Eidbu, Fiane,
Hanto, Laget, Lyngdér ZMO, Nes verk TRM, Stensd
ZMO, Strengereid, Tvedestrand, Osterd; Arendal:
Arendal ZMB ZMO, Salter6d; Moland: Dal, Hann-
holmen, Holmsund, Kilsund, Staubo, Tverrdalsdy,
Voje; Tromdy: ZMO; Hisoy: Flodevigen, Gjervolds-
oy, Hisdy ZMB ZMO; Fjare: Fjere kirke ZMO;
Grimstad; Oyestad: Bjorbekk, Helle, Rykene; Fro-
land: Hynnekleiv, Svenes; Landvik: Havnevag, Horte,
Molland, Tonnesol; Lillesand: Blikksund, Hastad,
Hovag, Kjostvedt, Kvase, Langholmsund, Natvik,
Trée, Ulvoy, Amli; Birkenes: Sagen, Svaland; Ive-
land: Frikstad, Ivedal. A4i: Evie og Hornes: Hornes,
Lauvland, Syrtveit; Gjovdal: Gangsei, Gjovdal,
Smedland, Amli, Arli; Bygland: Austad ZMO, Lén-
dal, Ose, Setesdal TRM; Valle: Hylestad, Kvestad,
Rygnestad, Valle; Bykle: Breive 700 m, Breivann
900 m, Bykle. Vest-Agder (VAy): Kristiansand:
Buane, Erkleiv, Holskogen, Kristiansand, Mévik,
Stromme; Marnadal: Ask, Finsland, Gretteland,
Royras, Royseland, Solds; S6gne: Langeneset, Ségne,
Aros; Mandal: Kvisla TRM, Mandal TRM ZMB,
Ramsd TRM, S&num, Tregde; Lindesnes: Ramsland,
Reine; Lyngdal: Rom; Kvinesdal: Feda, Gjemlestad,
Kvinesdal, Solds, Oye; Farsund: Fielles&, Hananger-
vann, Lodshavn, Ore, Vanse; Flekkefjord: Dragoy,
Ersdal, Fedak, Langevann, Loga, Nordheim, Nuland,
Sandvang, Solvang. VAi: Hegebostad: Skeie; Aseral:
Espelid, Rosseland, Aseral; Sirdal: Rekevik, Sinnes,
Adneram 800 m. Rogaland (Ry): Lund: Moi; Sokn-
dal: Bu, Hauge i Dalane, Nesvig, Rekefjord, Sogn-
dal, Vatland, Amot; Eigersund: Egersund, Eigerdy-
eidet, Fotlandsvann, Sjanes, Skjerpe, Tengs; Bjerk-
reim: Asseimvann, Hovland, Ivesdal, Malmeim; H4:
Anisdal, Brusand, Ogna, Salte bro, Sirevig; Xlepp:
Borsheim, Klepp, Orre, Orrevann, Orstad, Revtangen,
Vik, Oksnevad ; Time : Mossige ;Gjesdal: Madland SMS
Nese; Sandnes: Austratt, Bergsagel, Dale, N Gand-
dal; Sola: Gimre, Reke, Slettehei, Tananger; Randa-
berg: Kverneviken; Stavanger: TRM SMS ZMB,
Linddy; Strand: Vatne; Finndy: Reilstad, Sjernardy;
Rennesdy: Dale; Karmoy: Eide, Indre Eide, Risdal,
Sandve, Saveland, Vikre; Vindafjord: Imsland; Tys-
vaer: Nedstrand. (Ri): Forsand: Forsand, Fylgjes-
dalen, Lysebotn, Meling, Songedalen; Hjelmeland:
Fister, Igland, Kvamme, Ardal; Suldal: Berge, Havar-
stol, Jelsa, Jonstol, Krokvassheia, Kvanndal, Mostol,
Nesflaten, Roaldkvam, Svortetekk, Ullsneskvelvene,
Aimjédlonuten; Sauda: Hellandsbygda, SaudasjGen,
Slettedalen. Hordaland (HOy): Bdémlo: Espevear,
Goddd, Langevagen, Rubtestadnesset, Royksund;
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Fig. 86. B. pascuorum (Scopoli). Hatching: vertical =

B. p. smithianus White; oblique up to the right =

B. p. sparreanus nov. nom.; oblique up to the left = B. p. pallidofacies Vogt; horifontal = B. p. gotlandicus

Erlandsson. Legends as in Figs. 50, 54.

L]

Sveio: Austvik, Dommersnes, Drange, Forde; Stord:
Storsdy; Fitjar: Slatteroy fyr; Tysnes: Anuglo; Auste-
voll: KarlsOy, Ytterdy; Os: Berge, Brunsholmen,
Gullholmen, Halgjem, Hatvik, Hegglandsdal, Lepsoy,
Lysekloster, Midtsetra, Moldegird, Nordstrono,
Sandven, Softeland, Ulven; Fusa: Eikelandsosen,
Ovre Halandsdal; Samnanger: Hoyseter; Fana: Ap-
peltun, Biol. st., Birkelundsbakken, Blomsterdalen,
Bontvedt, Dolvik VCA, Eggholmen, Engjavik, Espe-
land, Fana kirke, Fantoft, Flesland, Grimseid, Hamre,
Hatlestad, Hjellestad, Hop, Korsnes, Lonninghavn,

Mariholmen, Milde, Minde VCA, Olderhaug, Paradis,
Rédalen, Saganes, Sanddalen, Skipanes VCA ZMB,
Skjold, Smorisen, Steinsvik, Stend, S&loy, Troll-
haugen, Tveiterds; Sund: Bokken, Glesvar, Klokkar-
vik, Lerdy, Telavag, Tyssoy; Fjell: Brattholmen,
Fossavann, Litleholmen, Solsvik; Lakseviag: Alvoen,
Hilleren, Kongshégda, Storingavika; Bergen: TRM
VCA ZMB ZMO; Askdy: Ask, Davanger, Erdal,
Herdla, Jakobsdy, Kleppstd; Asane: Eidsvig, Furu-
botten, Golfbanen, Haukedal, Steinesto; Osterdy:
Bruviksnipa, Fitje, Fotlandsvag, Haus, Kleppe, Nja--



stad; Meland : Brakstad, Lansvik, Meland ; Oygarden:
Straumoy; Radoy: Kvalheim; Lindas: Alversund bro,
Herland, Lauvds, Romarheim, Szvrisvdg, Vollom;
Fedje. HOi: Etne: Fjera, Oslandsviag, Skanevik;
Kvinnherad: Fossberg, Gamlesttlen, Gjermundshamn,
Gronningseter, Guddalsdalen, Ljosmyr, Prestvann,
Rosendal, Seimsfoss, Skeie, Varaldsdy; Odda: Dalen
gérd, Hordasvingen 1000 m, Réldal, Seljestad; Ullens-
vang: Aga, Borve, Djonno, Espe, Fossli, Fresvik,
Grythorgen 900 m, Hj6lmo, Kinsarvik, Lofthus, Ma-
bodalen, Nesheim, Sekse, Storliseter 900 m, Tveito,
Utne VCA ZMB; Kvam: Djonne, Kvamskogen,
Mundheim, Norheimsund, Omastrand, Vangdal, Oy-
stese, Alvik USU ZMB, Asheim; Voss: Armot, Bul-
ken, Bomoen, Hangurfjellet 800 m, Kinne, Liland,
Mjolfjell, Vossevangen; Granvin: Granvin, Skjervet,
Vindal; Ulvik: Ulvik. Sogn og Fjordane (SFy): Gu-
len: Austgulen, Takle; Hyllestad: Dale, Hatleim,
Hyllestad, Risnes, Skivenes, Skor, W Alefjell; Hoy-
anger: Gare bro, Lavik ZMB ZMO, Stdéldalen; Gau-
lar: Bygstad, Slotten; Fjaler: Dale, Hellestrand:
Strandenes; Askvoll: Aralden, Askvoll, Einen; Flora:
Florelandet, Nekkoyna, Skorpeidet, Verpevik ; Naust-
dal: Frammarsvik, Furehaugstdlen, Heia, Horstad,
Trollstua, Ovre Hella; Forde: Flaten, Hallbreim;
Jolster: Hamar, Alhus; Gloppen: Hjortset, Hope,
Hyen, Lote, Lotsbergfjell 700 m, Sandane; Eid: Haug-
land, Naustdal, Nordfjordeid, Starheim; Davik: Kjol-
stad, Kjolsdalen. SFi: Vik: Seljedal, Vik; Aurland:
Flam, Gudvangen, Vassbygda; Lardal: Grote, Ler-
dal ZMO, Ystadbs; Sogndal: Slinde; Leikanger:
Hermansverk, Leikanger, Suphamar; Balestrand: Ba-
lestrand NMW, Fjerland, Flesje, Horpedalen, Mel,
Suphellen; Luster: Dalsdalen, Fortun TRM, Skjol-
den; Jostedal: Faberg, Fabergsttlene 600 m, Hafslo,
Okkleviki; Stryn: Flo, Gillesdal, Heggjabygda, Hor-
nindal, Hornindalsetra, Olden, Stryn, Stoverstein,
Vedvik, Videdalen, Ovre Oldenvann. More og Roms-
dal (MRy): Sande: Gurskevag, Aram; Vanylven:
Thue; Volda: Bjorkedalsvann, Folkestad, Straums-
hamn; Hareid: Mork; Herdy: Djupsvik, Runde;
Alesund: 3ML VCA, Ase; Orskog: Skodje ZMO;
Vestnes: Gjermundnes, Vikebukt; Molde: TRM
ZMB ZMO; Aukra: Julnesset, Nord-Aukra; Frena:
Gijendem, Hollinholm; Averdy: Vevang. MRi: Orsta:
Lyngstdlvann, Urke, Orstavik, Oye; Stranda: Fivel-
stad, Fredheim, Geiranger NMW ZMB, Norangdalen,
Sunnylven ZMO, Vollset; Norddal: Indre-eidet, Vall-
dal, Ytterdal; Rauma: Andalsnes NMW ZMB; Nesset :
Torhus; Sunndal: Brandstad, Jordalsgrend, Sunndal
BML; Surnadal: Kvanne ZMO, Melhus, Stangvik,
Ovre Surnadal; Rindal: Bolme. Sor-Trondelag (STy) :
Hitra: Hamn, Lya KMT; Agdenes: W Hambora;
Rissa: Gafsetasen, Sotvik; Orland: Beian; Bjugn:
Kotengsvann, Ryvann, Seter KMT; Afjord: Mélslet-
ten, Morreaunet. STi: Oppdal: Dalsbekk, Driva st.,
Gavali 975 m, Hogsnydda 1150 m, Knutshd 1200 m
BML, Kongsvoll 900 m BML TRM ZMB ZML ZMO,
Oppdal st., Skansen; Midwre Gauldal: Aune; Alen:
Reitan; Roros: Adamsvoll 820 m, Myrmoen 700 m,
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Naustervoll 700 m, Storelvvoll 800 m; Tydal: Mobro,
Sakrismoen; Selbu: Medbus; Trondheim: KMT
TRM VCA ZMB ZML ZMO; Skaun: Hestjo, Sor-
nypan KMT. Nord-Tréndelag (NTy): Namsos: TRM,
Strandmoen; Nerdy: Breiviken, Dalene, Garmanns-
viken, Kvalviken, Saltbotn; Vikna: Rorvik. NTi:
Meraker: Merdker, Tovmodal; Stjordal: Draveng,
Hegra st., Lanke, Tilleraunet, Vikan KMT; Frosta:
Holmberget; Leksvik: Storvatn; Levanger: Avdal;
Verdal: Billingflaten KMT ZMB, Godbekktjern
KMT, Sandvika KMT ZMB, Stiklestad, Sulstua,
Vuku; Sandvollan: Inderéy ZMO, Kirkenesvag,
Skjelvdgen; Verran: Sela; Steinkjer: ZMA; Kvam:
Sem, Sndsavann ZMA; Namdalseid: Hovlia KMT;
Overhalla: Sellotoren; Grong: Ekkerseter, Fjerdin-
gen, Grong SMS ZMB; Snésa: ?oc. TRM, Bron-
stad, Hegge, Snasa, Strindmoen, Telnes; Lierne: Kve-
lia; Hoylandet : Hoylandet, Skilleberget; Namskogan:
Brekkvasselv KMT ZMA, Finnvollan, Namskogan
ZMA ZMB. Nordland ( Nsy) : Bronndy : Flatmo TRM,
Nevernes ZMA, Sandvig TRM, Somna TRM; Vega:
TRM ZMB; Vevelstad: TRM; Alstahaug: TRM;
Herdy: Syd-Heroy TRM VCA; Nesna: Hamardy,
Oldersletten; Lurdoy: ZMO; Meldy: Dalen, Kunna,
Spilderen, Storglomvann ZMO; Gildeskal: Finnes,
Gildeskél, Gilset, Inndyr, Jelstad, Skauvoll, Storvika,
Sor-Fugloy; Bodo: Bodé BML, Falkflaugdalen,
Frostmo, Lopsviken, Planteskolen, Skau, Urskars-
dalen. Nsi: Grane: Grane, Majavatn, Rotstokkmo-
bekken, Skomstad; Vefsn: Fustvann, Luktvann, Ra-
vassbakken, Ravnd ZMO, Store Bjoérnidvann; Hem-
nes: Finneidfjord, Korgen ZMA, Krokselvmoen,
Strombotn; Rana: Dunderland st., Mo ZML, Ros-
voll, Rovassdal TRM, Stokkvik TRM, Storforshei,
Umskarstjern, Aenget; Beiarn: Gratadalen; Saltdal:
Noc. TRM ZMO, Drageid, Lonsdal, Solvagtind
800 m, Storjordet TRM ZMB, Vensmoen; Fauske:
Fauske, Kjeldvatn BML, Sulitjelma 600 m BML,
Vargésen. Nng: Sorfold: Bonndsjoen ZMA ZMB,
Rosvik TRM, Tennvann; Hamar6y: Brennvik, Ha-
mardy, Hamnes, Hansbakk, Innhavet, Kildetoppen
850 m BML, Krikmo SMS ZMB, Skutevik, Trandy;
Tysfjord: ? loc. ZMO; Ballangen: Ballangen kirke,
Dyrhaug, Heggemoen, Myrbakk; Ankenes: Bjerkvik
ZML, Seterfjell; Narvik: ZMA ZMB; Evenes: Jans-
bakk. Nnv: Vestvagdy: Knutstad, Skulbru, Stamsund,
Valberg; Vagan: Store Molla, Svolver BML ZMA
ZMO, Orsvag; Sortland: ?oc.; Anddy: Dverberg,
Risdbyhamn SMS ZMB. Troms (Try): Kvefjord:
Borkenes, Vik; Bjarkdy: TRM; Lenvik: Finnsnes;
Tromso: Breivik SMS, Tromsdal NRS TRM, Tromsé
KMT NRS PCL TRM VCA ZMB; Karlsoéy: Karls-
0y, Vannté TRM; Skjervdy: Ravelseidet-Langslet.
Tri: Skanland: Lavangseid; Gratangen: Gratangen
ZMA; Bardu: Altevann, Bardu, Dypdal, Seternes;
Malselv: ? loc. TRM, Alapmo, Andselv, Bjerkeng
TRM, Kirkesdal, Kjellmo, Moen-Olsborg DCL
ZMB, Rundhaug TRM ZMB ZMO; Balsfjord: ? loc.
NRS TRM, Laksvatn SMS, Sjavikor TRM, Takvatn
TRM, Tamok TRM; Nordreisa: Bakkeby, Sappen;
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Kvznangen: Burfjord TRM ZMB. Finnmark (Fi):
Alta: ? loc. ZMO, Arones, Bossekop BML TRM
ZMB ZMO, Jotkajavrre TRM, Kéfjord TRM, Raipas
TRM, Talvik. Fn: Vads6: & (Chapman) BML.

Record from literature: Finnmark (Fn): Hammer-
fest 2 22 (Sparre Schneider 1918, p. 21 in referring to
Handlirsch 1888, p. 219). The individuals from this
northernmost record of the species, supposedly kept
at K. K. Naturhistorisches Museum, Vienna, have so
far not been traced (Fischer in litt.).

Sweden. Widely distributed throughout the
country, yet only sporadically observed in alpine
biotopes.

A total of about 3000 specimens was examined.

List of localities. Skdne: Arkelstorp NRS, Baske-
molla NRS, Billeberga, Bjiarred, Bjornstorp, Bok-
skogen ZMB, Bonderup, Broby, Brunnby, Béickaskog
NRS, Bokeberg, Dalby, Degeberga GNM, Eljarod
NRS, Eslov ZMB, Falsterbo NRS, Figelsing, Ge-
narp ZMB, Herrevadkloster GNM, Hyby, Higghult
ZMB, Hilsingborg NRS ZML, Héssleholm NRS,
Hoganis NRS, Hoor, Ivé NRS, Kivik NRS, Klags-
torp GNM, Klostersdgen, Kristianstad NRS, Kyrk-
heddinge, Kagerod NRS ZML, Késeberga NRS,
Landskrona ZMB, Lund, Léddek&pinge ZMB, Lo-
derup NRS, Maglehem ZMU, Malmo, Molle, Norra
Mellby ZMB, Nyhamnslige, Oppmanna Séderby
NRS, Palsjo ZMA, Roddinge NRS, Raa NRS, Sand-
hammaren NRS, Sankt Olof NRS, Saxtorp NRS,
Silvdkra, Simrishamn NRS, Sjobo NRS, Skéiralid
NRS, Sodra Sandby, Sovdeborg ZMB, Torekov NRS
ZML, Torna-Hillestad, Trelleborg ZMB, Trolle-
Ljungby, Trollends NRS, Valldkra, Veberod ZMB
ZML, Vik NRS, Villands Vénga, Vitemolla NRS,
Vistra Vram, Ystad NRS, Angetholm NRS, Ortofta,
Ovedskloster NRS, Ahus NRS ZMB. Blekinge: Backa-
ryd NRS, Karlskrona NRS, Ronneby NRS ZMB,
Sjoarp NRS, Solvesborg NRS ZMB, Torhamn NRS,
Vio NRS. Halland: Breared NRS, Enslév, Getinge
NRS, Frosakull NRS, Haverdal NRS, Stattadkra NRS,
Steninge NRS, Ostra Karup. Smdland: Aneboda
ZMB, Bergkvara NRS, Blackstad NRS, BI& Jungfrun
NRS, Dorarp NRS, Branstorp NRS, Béiraryd, Firge-
rud, Gasslanda ZMU, Gislaved, Hindsen NRS,
Hjorted NRS, Hullarydsby NRS, Horeda NRS, Horle
NRS, Jarstorp NRS, Jonkoping NRS, Kalmar NRS,
Lemnhult, Ljungarum NRS, Markaryd NRS ZML,
Nybro NRS, Nye NRS, Péaskallavik, Ryd ZMB,
Ryssby GNM ZMU, Sommen NRS, Soderdkra NRS,
Sodra Sandsjo NRS, Sodra Vi ZMU, Tenhult NRS,
Timsfors, Toftaholm, Tolg, Trands NRS, Vimmerby,
Visingsé NRS, Vrigstad NRS, Viarnamo NRS, Oster-
korsberga ZML ZMU. Oland: Boda NRS, Byrum
NRS, Ekerum NRS ZMB, Géardby ZMB, Helludds-
viken ZMB, Hornsjon NRS ZMB, Hogsrum NRS,
Langlét NRS, Morbylanga NRS, Resmo ZMB, Tors-
lunda ZMB, Vickleby NRS. Gotland: Ardre NRS

ZMB, Fardume NRS, Follingbo ZMB, Faré NRS, "
Féarosund NRS, Hemse ZMB, Ireviken NRS, Klinte-
hamn NRS, Ljugarn NRS, Lirbro NRS, Nyhamn
fiskeldge NRS, Romakloster NRS, Sudersand NRS,
Tingstide NRS, Visby NRS, Vamlingbo NRS, Vis-
terheide NRS. Ostergotland: Boka, Borensberg ZML
ZMU, Duseborg, Godegard ZMB, Harg NRS, Hog-
by ZMB, Kisa NRS ZMI.,, Krokek NRS, Kvarsebo
NRS, Linkoping ZMB ZML, Norrkoping NRS, Ny-
kil ZMB, Rimforsa, Rinna ZMB, Rodga, Sankt Anna
NRS, Stjarnorp ZMB, Stora Aby ZMB, Tjillmo ZMB,
Tolstorp, Vretakloster ZMB, Vistra Ny ZMB. Vister-
gotland: Alingsds ZMU, Brandstorp NRS, Broholm
NRS, Falkoping NRS, Grifsnds, Gréistorp NRS,
Gokhem ZMB, Horred NRS, Hindene, Héjentorp
NRS, Karleby NRS, Kinnekulle, Kymbo NRS, Lille-
skog NRS, Luttra NRS, Lyrestad NRS, Liacko NRS,
Marka ZMB, Nolhaga NRS, Rabick NRS, Range-
dala NRS, Skara GNM NRS, Skévde NRS, Stenum
NRS, Svenljunga, Tengene NRS, Toéreboda NRS,
Ulricehamn NRS, Vara, Vinninga NRS, Vistra Bo-
darna ZMU, Vittlosa NRS. Bohuslin: Bovallstrand
NRS, Dingle NRS, Edshultshall NRS, Eldsviken
NRS, Fiskebickskil NRS, Grebbestad NRS, Haita
NRS, Lyse NRS, Lysekil NRS, Morlanda NRS, Mun-
kedal, Néverstad NRS, Nosund NRS, Skee ZMB,
Stromstad NRS, Syd-Koster NRS, Tjérn GNM,
Uddevalla, Ytterby NRS. Dalsland: Bengtsfors NRS,
Ed NRS, Ellené NRS, Friandefors, Grinstad ZMB,
Koépmannebro, Mustadfors ZMB, Nossemark ZMB,
Rostock, Raggird ZMB, Skallerud NRS, Sképafors
NRS, Stenebynds NRS, Tosse, Vensborg. Ndrke:
Birsta NRS, Stora Mellgsa ZMB, Orebro, Ostra
Mark. Sddermanland: Botkyrka NRS, Brandalsund
NRS, Enhdérna NRS, Fittja NRS, Huddinge ZMU,
Hiringe NRS, Liggestad NRS, Muskd NRS, Molnbo
NRS, Nackanids NRS, Nykoping NRS, Nyndshamn
NRS, Nivekvarn NRS, Oxelosund NRS, Rekarne
NRS, Salem NRS, Sjosa ZMB, Sparreholm NRS,
Stjarnhov NRS, Stringnds NRS ZMB, Svirdso NRS,
Sodertilje NRS, Tullinge NRS, Tumta NRS, Tyreso
NRS, Uttran NRS, Ut6 NRS, Viksterg NRS, Vin-
delsd NRS, Visterhaninge ZMB, Alta NRS, Andebol
NRS, Alterga NRS. Uppland: Adelsé NRS, Bjork-
linge NRS, Bro NRS, Bromma NRS, Brudnis NRS,
Borje ZMU, Danderyd NRS ZMB, Djuro NRS, Dy-
vik NRS, Ekerdé NRS, Eldgarn NRS, Elmsta-Vaddé
ZMB, Enkoping NRS, Gimo NRS, Grisslehamn,
Grisé NRS, Gustavsberg NRS, Hammarby NRS,
Harpabol NRS, Heby NRS, Higgeby NRS, Hétuna
NRS, Ingard, Jumkil ZMU, Jarlasa NRS, Kalmar-
sand NRS, Knutby ZMB, Kragsta NRS, Kungsidngen
NRS, Lennartsnds NRS, Lidingd NRS, Ljustero
NRS, Liby NRS, Malmby NRS, Mgéja NRS, Norr-
viken NRS, Roslagen ZMU, Rurgarn NRS, Rydbo-
holm NRS, R6 NRS, Radmanso NRS, Sigtuna NRS,
Skokloster ZMB, Stockholm IVU NRS ZMU, Sténg-
berga NRS, Tensta ZMB, Uppsala BML 1VU NRS*
VCA ZMB ZML ZMU, Vallentuna NRS, Vassunda
IVU, Vind6, Vira bruk NRS, Viddé NRS, Vinge



ZMU, Virmddé NRS ZML, Yxlan ZMB, Oregrund
ZMB, Osseby-garn NRS, Osterskir, Ostervala ZMB,
Osteraker NRS ZMU, Overgran NRS. Vistmanland:
Arboga ZMB ZML, Dingtuna NRS, Fanthyttan
NRS, Fellingsbro ZMB, Guldsmedshyttan NRS ZML,
Hjulsjo NRS, Hillefors NRS, Kolbick NRS, Kolsva
ZMB, Kirrbo ZMB, Képing ZMB ZML, Lindesberg
NRS, Malmoén ZMB, Nora stad, Nordbergsklacken
NRS, Runskir ZMB, Sala NRS, Saxhyttan NRS,
Skultuna ZMB. Vérmland: Arvika, Dalby, Ed, Filip-
stad NRS, Forsvik, Frykerud NRS, Grums NRS,
Gustavsfors NRS, Gylleby NRS, Gaéasborn NRS,
Karlstad NRS, Kil ZMU, Lesjofors, Langban NRS,
Molkom NRS, Nilsby, Odenstad, Rdmmen, Torsby
NRS. Dalarne: Avesta ZMB, Bingsjoé NRS, Blyberg
NRS, Brunnsvik NRS, Elvdalen, Falun NRS, Floda
NRS, Fulufjdll NRS, Hjortnds Tje, Héllsjon NRS,
Idre, Leksand NRS Tje, Lima NRS, Ludvika NRS
ZML, Mora NRS, Nittsjo NRS, Rittvik NRS Tje,
Sandsjo, Siljansborg NRS, Sjurberg NRS Tje, Smedje-
backen, Sollero Tje, Stjarnsund, Stollen NRS, Stora
Tandédn NRS, Stora Tuna, Storsdter NRS, Stddjan,
Sundborn NRS ZML, Svirdsjo NRS, Séfsen NRS,
Sidlen ZMA, Sdrna NRS ZMA ZML, Siter NRS,
Séderbirke NRS, Sangén Tje, Transtrand NRS, Téll-
berg Tje, Vikarbyn NRS. Gastrikland: Bjorke, Hille
ZMB, Hille-Forsby NRS, Givle, Hamrangerfjirden,
Hedesunda NRS, Ockelbo ZMB, Storvik NRS, Trodje
NRS. Hialsingland: Bergvik, Bollndgs NRS ZML,
Delsbo VCA ZML, Fredriksfors NRS, Jarvsdé NRS,
25 km N Hudiksvall ZMB, Kilafors, Ljusdal NRS,
Orbaden NRS, Séderhamn NRS ZMB. Medelpad:
Bergeforsen NRS, Haveré NRS, Kolsilire NRS, Le-
ringe NRS, Liden NRS ZMB, Sundsvall NRS ZMB,
Tuna NRS, Viforsen NRS, Overturinge NRS, Ange.
Hiirjedalen: Anéfjill NRS, Funidsdalen ZMB, Ljung-
dalen, Storvarden, Sveg NRS ZML, Tédnndalen NRS
ZML. Jamtland: Bispfors ZMB, Bispgarden NRS,
Bricke, Doda Fallet NRS, Hallen, Hammerdal,
Handsjo NRS, Jormlien, Jirpen, Leipikvatten NRS,
Mattmar, Ottsjon NRS, Oviken, Ragunda, Snasa-
hoégarne NRS, Stadsforsen NRS, Storlien, Stromsund
NRS, Undersaker NRS ZML, Ostersund ZMA ZML,
Are NRS ZMA ZML, Areskutan ZML. 4ngerman-
land: Aspele NRS, Asped NRS, Bindsjo, Borgsjo,
Graninge NRS, Girsta, Hoticg NRS, Héirnosand
NRS ZML, Hérnefors NRS, Haknéds NRS, Lugnvik
NRS, Niske NRS, Orsjon, Ramsele GNM, Sollefted
NRS ZML, Stennids, Sibra, Ullanger NRS, Orn-
skoldsvik NRS, Overlinnds NRS. Visterbotten: Bo-
darna NRS, Botsmark NRS, Degerfors NRS, Héllnés
NRS, Jorn, Kroksjd NRS, Lillekdgetrask NRS, Pi-
parbdle NRS, Stromsdr NRS, Tifted ZMU, Umed,
Visterhiske NRS, Abyn ZMB. Norrbotten: Anttis,
Boden NRS, Edefors NRS, Gammelstadviken, Gadd-
vik, Haparanda, Kalix NRS ZML, Karungi NRS
ZML, Kukkola NRS, Lapptrisk, Lillpite, Luled NRS
ZML, Nybygget NRS, Pajala NRS VCA ZML ZMU,
Pello NRS, Perijdvaara, Pited NRS ZML, Storsund
NRS ZML, Sédra Sunderbyn, Tore ZMB, Vitd NRS,
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Overkalix NRS, Overtorned NRS ZML, Ovre Svartla
NRS. Lapland (As. Lpm.): Bangnis, Dorotea NRS,
Frederika NRS, Hillefors in Bangnids, Kittelfjill,
Malgomaj NRS, Njakafjill, Ormsjo NRS, Risbick
NRS, Saxnis, Vilhelmina NRS ZML, Asele NRS.
Ly. Lpm.: Bjorkfors VCA ZML, Brattikkfjall, Lyck-
sele NRS ZML, Myrliden NRS, Rusksele ZMU,
Sickelsberg NRS, Sorsele NRS ZML, Stensele, Tjult-
rask BML, Tdrna, Umfors, Vinnds GNM, Vistansjo
NRS. P. Lpm.: Abborrtrask, Arvidsjaur IVU ZML,
Balkovare NRS, Brattfors, Skattrask. Lu. Lpm.: Jokk-
mokk, Kutjaure NRS, Kvikkjokk, Malmberget, Mud-
dus NRS, Virithaure area (Killanjaure — Staloluokta
ZML ZMU). T. Lpm.: Abisko NRS ZMA ZML,
Bjorkliden NRS ZMA ZML, Jebrenjokk NRS, Kiru-
na NRS, Masungbyn VCA, Mell. Merasjarvi, Njuon-
jevare NRS, Ortojokka NRS, Vassijaure NRS, Vie-
tovare NRS, Vittangi ZML, Ovre Sopporo NRS.

Correction. Records from Dalarne: Idre
(Bengtsson 1908, p. 242) treated as B. p. arcticus
were revised to B. muscorum.

Finland. Commonly occurring throughout the
country (Elfving 1968).

World distribution. Europe (British Isles; Sici-
lia; Corsica; entire continent except in European
USSR not occurring south of districts of Molda-
via, Kharkov, Stalingrad, Tsjkalov) — Turkey —
Iran — Northern Kazakhstan — Siberia (Southern
part of Western Siberia, Southern Yakutsk) —
Baykal — China (Kansu) (Reinig 1939, p. 194;
Panfilov 1957; Yarrow in litt.).

Biology

Nest. Pocket-maker. Nests on the surface of
the ground, recorded in grass of hayfields, in
moss, accidently in decayed stumps of trees, etc.
Produce colonies of various size, the number of
workers may surpass 100 (Dahlbom 1837; Lie-
Pettersen 1907; Meidell 1934b; Hasselrot 1960,
1962).

Flight season. From the middle of April to
first half of October. Queen: 16 April-14 Oct.;
worker: 2 May—11 Qct.; male: 18 June—11 Oct.

BOMBUS PASCUORUM SMITHIANUS
WHITE
(= Bombus agrorum erlandssoni Kruseman)

The subspecies is distinguished from B. p. sparre-
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anus by hairs of T,-¢; being continuously bright
orange-brown except for small black lateral
patches on anterior tergites.

Queen, worker

Queen measurements: N = 15; Norway:
Troms; malar space: 0.93 mm (+0.03+0.01)
range: 0.85-0.95 mm; ‘radial length’: 4.10 mm
(40.08+0.02) range: 4.00—4.20 mm; interalar
width: 498 mm (4-0.144-0.06) range: 4.65—
5.15 mm. Body of medium to large size, pro-
nounced long-haired coat.

Colour pattern. Pile of vertex entirely yellow-
ish-brown to orange-brown or predominantly so,
i.e. with variable admixture of black hairs con-
centrated to the anterior and lateral portions.
At most the dorsal third of episternum, dorsum
of thorax, T;-¢ (except small lateral black patches
of at most T,-;) bright orange-brown. Sternites
often fringed greyish. Coat otherwise black.

Variation. T, with variable admixture of black
hairs, occasionally all hairs black. Lateral black
patches of gastral tergites vary in size, occasion-
ally trochanters with admixture of greyish hairs.

Male

Body of medium size.

Colour pattern. Plumose short hairs in pile of
face below antennal sockets more or less pale
yellowish. Fringes of gastral sternites more often
greyish than black as also hairs on trochanters.
Otherwise colouring as in the female.

Variation. As in the female.

Distribution (Fig. 86)

Norway. Confined to the area north of Polar
circle and moreover extending along the coast
south to about 65° N.

Sweden. Restricted to inner part of Lapland
north of 67° N.

Finland. In Lapland (Elfving 1960).

Total distribution of the subspecies, Bombus
pascuorum smithianus White. From Northern

Fennoscandia to the southern coast of Kola pen.
— Novaya Zemlya — Arkangelsk (Panfilovin litt.).

BOMBUS PASCUORUM SPARREANUS
NOV. NOM.
(= Bombus agrorum bicolor Sparre Schneider)

The subspecific designation bicolor Sparre Schnei-
der is a junior homonym, cf. p. 154, and hereby
replaced with a new name. B. pascuorum sparre-
anus.

The subspecies is distinguished from B. p.
smithianus by the variable pattern on T,-; usually
displaying a black band of varying width. It is
separated from B. p. pallidofacies by the black
or predominantly black pile of face, episternum,
trochanter and femur, and also by a longer coat.

Type material

As the type of B. p. bicolor Sparre Schneider
is not traced, the following types have been
selected for B. p. sparreanus and labelled accord-
ingly: Holotype @ Norway: Hordaland (HOy):
Bergen July 1900 (ex coll Lie-Pettersen) ZMB.
Paratypes: 2 $9 Bergen 30 June 1896 (ex coll
Sparre Schneider) ZMB; 2 99 Bergen May 1909
and 2 33 Bergen July 1900 and July 1901 (ex
coll Lie-Pettersen) ZMB; & Bergen: Museums-
hagen 19 July 1952 (Leken) ZMB; 2 92 Askoy:
N. Erdal 28 May 1954 and Davanger 21 May
1959 (Loken) ZMB. Type loc. Hordaland (HOy):
Bergen.

Description of holotype. Measurements: Ma-
lar space: 0.90 mm; ‘radial length’: 4.10 mm;
interalar width: 4.85 mm.

Pile of face black, yet below and between
antennal sockets singly long pale yellow hairs
and some short pale yellow plumose hairs. Pile
of vertex yellowish-brown, laterally and anteri-
orly encroached by black hairs. Dorsum of thorax
and adjacent almost third of episternum yellow-
ish-brown. Pile on T, black with admixture of
greyish-white hairs, particularly in lateral patches.
Pile om T, black with a narrow lunatg, anterior
part mainly yellow and with a few yellow hairs



on the disc. Pile on T; yellowish-brown with
distinct lateral black patches. Pile on T,-¢ yel-
lowish-brown, gastral sternites with mainly grey-
ish fringes. Otherwise coat black.

Queen, worker

Queen measurements: N = 15; Norway:
Hordaland (HOy); malar space: 0.89 mm (+0.03
4+0.01) range: 0.85-0.95 mm; ‘radial length’:
4.07 mm (+0.08-+0.02) range: 3.95-4.20 mm;
interalar width: 4.84 mm (+0.1540.04) range:
4.65—5.18 mm. Body of moderate to large size.

Colour pattern. Cf. description of holotype.

Variation. Pile of black. Pile of vertex with
variable mixture of yellowish-brown and black.
Occasionally dorsum of thorax with single black
hairs on the disc. Hairs on T, ranging from enti-
rely black to predominantly greyish-white or
yellowish-white. Anterior lunate part of T, vary-
ing in size, varying in colour from yellow to
yellowish-brown, occasionally T, entirely black
or entirely yellowish-brown. Hairs on Ty
forming a black band of various width, othgr-
wise yellowish-brown; occasionally black hairs
reduced to small lateral patches or expanded to
entire tergites. Hind femur with a slight admixture
of greyish hairs, and the fringes of sternites
varying from black to greyish-white. The shade
of yellowish-brown varying but usually darker,
brighter than B. p. pallidofacies. Three ¥% (Roga-
land (Ry): Klepp: Orre 3—4 Aug. 1963 (Lg)) are
completely brownish-black with exception of T,
and anterior lunate part of T, having pale yel-
low hairs.

Male

Body usually of medium size.

Colour pattern. T, with yellowish-brown hairs,
fringes of sternites predominantly greyish or pale
yellowish. Colouring otherwise as in the female.

Variation. Short plumose hairs in pile of face
with variable admixture of pale yellow hairs.
Pile of vertex black or almost so. Episternum,
venter, proximal segment of legs more or less
pronounced greyish-haired. Hairs of T, entirely
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greyish or yellowish-white. Rarely T;-, all black-
haired. Otherwise variations as in the female.

Meidell (1934a) describes a melanic male
(Rogaland (Ry): Rennesdy 24 Aug. 1931) being
almost black except for reddish-yellow hairs on
T,-s. He indicates a local occurrence of B.
pascuorum var. mniorum (Fabricius), a common
form in Denmark. Together with the dark
workers mentioned above, the record indicates,
however, only a sporadic melanism at the ex-
treme south-western coast.

Distribution (Fig. 86)

Scandinavia. From the west coast of Norway
across the mountains eastwards throughout the
conifer forest to Gulf of Bothnia.

Finland. According to the description of the
colouring of the coat (Elfving 1960), and the
material examined by me, this subspecies prevails
throughout the country except Lapland and
apparently the extreme southern coast.

Total distribution of the subspecies, B. p. sparre-
anus nov. nom. Fennoscandia. ? Further east
into the taiga in USSR.

'‘BOMBUS PASCUORUM PALLIDOFACIES
VOGT NOV. STAT.
(= Bombus agrorum barcai Vogt (partim))

The pallidofacies form of Vogt (1911), considered
by Kriiger (1928, p. 366) and Reinig (1939, p. 194
the map) as a transitional form between B. p.
romani Vogt and the subspecies on the continent
B. p. ?7ssp = B. agrorum typicus Vogt nec Fabri-
cius, is herewith given subspecific rank.

The subspecies is distinguished from B. p.
sparreanus by predominantly light yellow pile
of face, entirely or predominantly whitish-haired
episternum, venter, hind femora, and a shorter
coat.

Type material

Holotype = type of B. p.{. pallidofacies Vogt =
Q@ Uppland 17 July 1909 (Roman) VCA!. Para-
types herewith selected: Sweden: Skdne: 3 ©9
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Lund 25 May 1924 resp. 3—4 June 1930 (Ander)
ZMB, 3 99 Genarp 1 May 1924 resp. 6-8 June
1929 (Ander) ZMB, 3 92 Bokeberg 5 June 1930
(Ander) ZMB. Type area Sweden: Uppland.

Original description (Vogt 1911): ‘Wie romani i

aber Gesicht, Thorax-seiten und Unterseite vor-
herrschen grau behaart. Durch Uberginge mit
romani verbunden. Von Gleichen Fundorten’.

Supplementary description of holotype: Mea-
surements: Malar space: 0.85 mm; ‘radial length’:
4.00 mm; interalar width: 4.48 mm.

Pile of face mainly pale yellow, pile of vertex
yellowish-brown with black hairs concentrated
to lateral and frontal margins; head otherwise
black except for a few ventral greyish-white
hairs. Dorsum of thorax rather dull yellowish-
brown as also adjacent edge of episternum.
Episternum otherwise with greyish-white hairs
admixed with some black ones in the portion
adjoining the yellowish-brown hairs at upper
edge. Venter, trochanters with greyish-white hairs.
Fore- and mid-femur with a mixture of black
and greyish-white hairs, hind femur greyish-
white, hairs of legs otherwise black. Pile on T,
greyish-white, pile on T, black with broad
anterior lunate part yellowish-brown. Hairs on
T, black, T,-¢ yellowish-brown except for lateral
black patches on T,. T; laterally with sparse
black hairs, fringes of T, mainly black.

The colour pattern of the type agrees with
the general appearance of the population in the
central area of its distribution, i.e. Southern
Sweden. This will justify this designation to be
selected for the subspecies, though the type is
from the peripheral area of its distribution.

Queen, worker

Queen measurements: N = 15; Sweden: Skane;
malar space:0.80 mm (40.03--0.01) range: 0.75—
0.85 mm; ‘radial length’: 3.84 mm (+0.09--0.02)
range: 3.70—4.00 mm; interalar width: 4.37 mm
(£0.164-0.04) range: 3.98—4.65 mm. Body small
to medium size.

Colour pattern. Cf. description of holotype.

Variation. Pile of face ranges from being
entirely pale yellow to predominantly black. Pile
of vertex occasionally predominantly pale yellow.

Dorsum of thorax admixed with single black
hairs either on the disc or laterally. Except for
yellowish-brown hairs at narrow dorsal edge
pile of episternum ranges from entirely greyish-
white or yellowish-white to predominantly black;
the latter, however, only rarely observed. Colour
in hairs of T,-4 encrouches upon another and
displays variations similar to that of B. p. sparre-
anus. The shade of yellowish-brown on an average
paler than in the remaining Scandinavian sub-
species. Strongly melanic specimens were ex-
amined, cf. below.

Male

Body small to medium size.

Colour pattern. In general as for the female or
more diffuse.

Variation. Pile of vertex occasionally entirely
black. Tibia with admixture of pale yellow hairs.
A few ‘ciliate’ individuals were examined, i.e.
specimens with fringes of several gastral tergites
pale yellow.

Remarks on melanism

The subspecies does not show pronounced
tendency to melanism in spite of the closeness
to Denmark, where there are strongly melanic
populations, that of Sjelland treated as B. p.
mniorum (Fabricius) by Kriiger (1940). However,
some ‘tricuspoide’ specimens, i.e. with triangular
black spot on disc of thorax, and also some
more pronounced melanic individuals, were
examined, all recorded on the extreme west
coast of Skéne, from Hilsingborg and north-
wards.

Distribution (Fig. 86)

Scandinavia Southern Sweden.

Total distribution of the subspecies, Bombus
pascuorum pallidofacies Vogt. Denmark (Born-
holm) — Southern Sweden — ? further east (Kruse-
man 1958). The subspecies extends apparently
to the extreme southern coast of Finland and
further east into adjacent part of Russia, from
where a few individuals were examined.



BOMBUS PASCUORUM GOTLANDICUS
ERLANDSSON

Distinguished from B. p. sparreanus and B. p.
pallidofacies by pile on T,-¢ being continuous
orange-brown except lateral patches of Ti-,.
Separated from B. p. smithianus by venter being
predominantly greyish-haired. Shorter, less shaggy
coat than the remaining Scandinavian subspecies.

Queen, worker

Queen measurements: N = 15; Gotland;
malar space: 0.83 mm (40.034+0.01) range:
0.80—0.90 mm; ‘radial length’: 3.82 mm (£0.06
+0.02) range: 3.70-3.95 mm; interalar width:
441 mm (-+0.104+0.02) range: 4.25—4.60 mm.
Body of small to medium size.

Colour pattern. Pile of face yellow, occasion-
ally with slight admixture of black hairs. Pile
of vertex orange-brown. Dorsum of thorax, at
most dorsal third of episternum, T;-¢ with
orange-brown hairs except for pale yellow lateral
patches of T, and black lateral patches of T..
Ventral part of episternum greyish-white-haired,
usually with slight admixture of black hairs.
Venter, trochanters, hind femur with greyish-
white hairs. Pile on fore- and mid-femora entirely
black or the proximal parts greyish-white. Other-
wise coat black.

Variation. In addition to the small variations
above, pile of vertex may anteriorly and laterally
be encroached on by black hairs. All femora
occasionally greyish-white; corbicular fringes
tipped orange-brown or with admixture of
orange-brown hairs. T, rarely with admixture
of black hairs. Otherwise colour-stable.

Male

Body of small size.

Colour pattern. Pile of face with great admix-
ture of black, otherwise colouring as in the
female.

Variation. As in the female.

Distribution (Fig. 86)

Sweden. Gotland.
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BOMBUS (THORACOBOMBUS)
RUDERARIUS (MULLER)

Apis ruderaria Miiller, 1776, p. 165 No. 1922,
no type exists, type area not mentioned. Den-
mark: Sjelland hereby designated.

(Bombus ruderarius (Miiller); Sparre Schnei-
der 1918; Gaunitz 1931; Wexelsen & Skare 1934;
Tjeder 1954; Lgken 1958b; Kruseman 1959;
Elfving 1960, 1968 ; Erlandsson 1960; Fridén, Es-
kilsson & Bingefors 1962; Hasselrot 1962; Ander
1963, 1965; Fridén 1967. Apis derhamella Kirby,
1802, p. 363 No. 105, holotype & KCL! labelled
by Yarrow (1968), type loc. England: E. Suf-
folk: Barham. Bombus derhamellus (Kirby);
Dahlbom 1832, p. 44 (partim); Boheman 1844;
Aurivillius 1903; Wahlgren 1915; Meidell 1934a;
Loken 1949. Apis raiella Kirby, 1802, p. 367
No. 107, holotype @ KCL! labelled by Yarrow
{1968), type loc. England: E. Suffolk: Barham.
Bombus rajellus (Kirby); Dahlbom 1832, p. 33;
Siebke 1863, 1880; Thomson 1870, 1872; Strand
1898b; Lie-Pettersen 1901, 1907.)

First Scandinavian records

Norway. Sor-Trondelag (STi): Oppdal: Driv-
dalen (Siebke 1863). The record is doubted
(Sparre Schneider 1918) and no voucher specimen
is traced. First reliable records were Akershus:
Oslo and Hedmark (HEs): Sor-Odal (Siebke
1880).

Sweden. According to Dahlbom (1832, pp. 33,
44) B. rajellus is rare in Skane, Smaland, Vister-
gotland and B. derhamellus is not frequent in
Smaland, Ostergotland, Vistergotland, Uppland
and only once recorded in‘Lapponia’. In the pres-
ent Dahlbom collection no specimens are ar-
ranged as B. derhamellus, and those arranged as B.
rajellus demonstrate confusion with melanic B.
sylvarum. First reliable record is from Norr-
botten: Heden (Boheman 1844).

Taxonomical remarks

The Scandinavian population belongs to the
nominate form. B. ruderarius var. integer Alfken,
1913 (Sparre Schneider 1918) is an infrasub-
specific form.
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Queen, worker

Morphological characters. Malar space hardly
longer than distal width, occasionally equal to
it, about as long as A,.;. Clypeus hardly or not
longer than distal width, on the disc with rather
fine, dense uneven puncturing except for a very
small anterior impunctate area between rather
narrow lateral impressions which are moderately
to coarsely punctured. Labral furrow moderate,
slightly widened towards the base; margin of
labral lamella thickened, dull. Surface on T,-5
chagrinated, rather densely punctured. Sty with
inconspicuous keel. Posterior edge of hind basi-
tarsus slightly curved, slightly broader at base
than distally. Coat somewhat shaggy.

Queen measurements. N = 20; Norway:
Rogaland; malar space: 0.75 mm (40.03-+0.01)
range: 0.70—0.80 mm; ‘radial length’: 3.65 mm
(£0.104+0.02) range: 3.50—3.80 mm; interalar
width: 4.90 mm (40.17+0.04) range: 4.60-—
5.25 mm. Body of medium size.

Colour pattern. Hairs on T, Sts;-s bright
ferruginous. Corbicular fringes predominantly
ferruginous or tipped so. Otherwise coat black.

Variation. Workers may have anterior lunate
part of T, more or less predominantly dull
yellow-haired. A single queen with indication
of yellow-haired collar, scutellum was examined.
In general minute variations only.

Male

Morphological characters. Malar space slightly
longer than distal width, about as long as A,:,
or nearly. A; at least 24 the length of A;. A,
about as long as distal width, A,-;; slightly
swollen beneath (Fig. 44A). Longest hairs in
fringe of hind tibia about as long as greatest
width of the segment, rarely slightly longer.
Sty and genitalia (Figs. 44B—C); gonostylus
inwardly produced into a long broad toothlike
process with a soft posterior appendix easily
recognized in fresh specimens; subapical pro-
cess of volsella nearly parallel-sided, markedly
longer than distal width and dilated, truncate
at apex; penis valve distally hooked and toothed
beneath (Fig. 44 D). Body of small to medium
size.

Colour pattern. T, with dull yellow hairs or
entirely black-haired. At least anterior half of
T, dull yellow to pale brownish-haired. Fringes
of mid- and hind tibia dark ferruginous, occasion-
ally with variable admixture of black. Other-~
wise pattern as in the female.

Variation. Collar, scutellum occasionally main-
ly or entirely dull yellowish-grey-haired.

Distribution (Fig. 87)

Norway. Restricted to the southeastern low-
lands and the extreme southern and southwestern
coast, i.e. extending from the border to Sweden
and westwards to islands in Bokkenfjord in
Rogaland county. A record of this continental
species at 70° N, cf. the list below, is indeed so
striking that the reliability of the labelling must
be questioned. Local occurrences. The frequency
is observed as particularly high in the sand-dunes
at Jeren in Rogaland county. The disperse
records in the eastern valleys were confined to
open cultivated fields.

Biotopes: Meadows, leguminosae fields, gar-
dens.

A total of about 325 specimens was examined.

List of localities. Ostfold: Hvaler: ? loc. ZMO;
Onsdy: Onsdy kirke; Sarpsborg: ZMO; Halden:
Asak; Rakkestad: Rorvik; Moss: VCA., Akershus:
Frogn: Drobak TRM; Asker: S Asker; Bzrum:
? loc. KMT ZMO, Hovik ZMO; Oslo: TRM ZMB
ZMO; Aurskog-Holand: Bjorklangen; Eidsvoll: Feir-
ing. Hedmark ( HEs): Hamar: ZMO; S6r-Odal: M3-
rud ZMO. Oppland (Os) : Jevnaker: Randsfjord USU
ZMB; Ostre Toten: Hveem, Skreia; Lillehammer:
ZMC, Stor-Héve; Oyer: Prestegirden. On: Sel: Hei-
dal TRM, Otta ZMO; Vigd: Vigimo ZMB ZMO.
Buskerud (B5) : Hurum: Filtvedt TRM, Hurum kirke;
Roéyken: Aros; Drammen; Lier: ? loc., Spikkestad;
Kongsberg: Komnes, Skollenborg. Vestfold (VE):
Ramnes: Lunde; Andebu: Andebu; Stokke: Langd,
Veierland; Notterdy: Teie; Tjome: Mostranda. Tele-
mark (TEy): Eidanger. Aust-Agder (AAy): Tvede-
strand: Nes Verk TRM. Vest-Agder ( VAy): Kristian-
sand: Randesund ZMO; Farsund: Hanangervann,
Lista fyr, Tjorve. Rogaland ( Ry): Ha: Brusand, Ogna,
Opstad; Klepp: Borsheim, Jeren TRM ZMB, Orre,
Reve, Salte, Vik; Time: ? loc. TRM; Sandnes: Hana;
Sola: Solastrand; Stavanger: TRM; Finndy: Reil-
stad; Rennesdy: Bru, Dale. Ri: Forsand: Meling.
?Finnmark (Fi): Alta: Bossekop ¢ 1878 (Scheyen)
ZMO ?erroneous labelling.
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Fig. 87. B. ruderarius (Miiller). Legends as in Fig. 50, 54.

Corrections. A worker (Oppland (On): Dovre
(Schoyen) ZMO) previously revised to B. rude-
rarius by Sparre Schneider (1918) is a melanic
B. sylvarum. B. ruderarius has in fact been con-
fused with B. w. mastrucatus and melanic B.
balteatus in addition to B. sylvarum. Unrevised
records were therefore not considered.

Sweden. Widely distributed throughout the
lowlands from the southernmost coast northeast
to nearly 66° N in Norrbotten. Apparently

avoiding the wooded hills in Southern Sweden.
Occurring in Oland but not observed in Gotland.
A total of about 600 specimens were examined.

List of localities. Skdne: Baskemoélla NRS, Bene-
stad, Blentarp, Bokskogen ZMB, Bonderup ZMB,
Bickaskog NRS, Degeberga, Fagelsing, Hélsingborg
VCA ZML, Ivd NRS, Kyrkheddinge ZMB ZML,
Kimpinge GNM, Kivlinge, Linhamn, Lund ZMA
ZMB ZML, Lyckds NRS, Léderup NRS, Malmd
ZMB, Markichage GNM, Nytorp, Resldv, Sege,
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Simrishamn NRS, Sédra Sandby, S6vde NRS, Tore-
kov NRS, Torna-Hillestad, Trelleborg ZMB, Veberod
NRS ZML, Villands Vanga, Vinninge, Ystad NRS,
Ortofta, Ovedskloster. Blekinge: Kristianopel GNM,
Ronneby NRS, Rodeby NRS, Solvesborg NRS.
Smadland: Branstorp NRS, Horeda NRS, Tranas NRS,
Vimmerby, Osterkorsberga ZMU. Oland: Hogsrum
NRS, Kalkstad ZMB, Morbylanga NRS, Runsten
GNM NRS ZMU. Ostergitland: Borensberg NRS,
Boxholm NRS, Gryt GNM, Kvarsebo NRS, Lin-
koping ZMB ZML, Malmsldtt NRS, Mjolby NRS,
Motala NRS, Norrkoping NRS ZMA, Ringarum
NRS, Rinna ZMB, Viversunda NRS. Vistergotland:
Erska, Falkoping NRS, Grifsnds, Hojentorp NRS,
Kinna, Kinnekulle, Lyrestad NRS, Lické NRS, Ré-
bick NRS, Skara GNM NRS, Skévde NRS ZMU
ZML, Stenum NRS, Osterplana. Bohusiin: Bovall-
strand NRS, Brastad NRS, Dingle NRS, Edshultshall
NRS, Munkedal, Naverstad NRS, Rosséhamn NRS,
Tjuvkil NRS, Stromstad, Syd-Koster NRS, Udde-
valla, Ulebergshamn NRS, Ytterby NRS. Dalsland:
Bengtsfors GNM NRS, Gesiter SSW Ed ZMB, Kop-
mannebro, Mellerud, Skallerud NRS, Skéapafors
NRS, Stenebynids GNM, Varvik GNM, Amal. Nérke:
Stora Mellosa ZMB. Sddermanland: Brandalsund
NRS, Helgarod, Julita NRS, Muské NRS, Molnbo
NRS, Norrkoping, Nykoping NRS, Sjosa ZMB,
Stringnds ZMB, Tosterén NRS, Trosa, Tyresé NRS,
Uts NRS, Vreta, Vasterhaninge ZMB, Alta NRS,
Alberga ZMB ZML. Uppland: Adelsé NRS, Al-
munge NRS, Bjorklinge NRS, Bromma NRS, Dan-
deryd ZMB, Dannemora NRS ZML, Ekolsund NRS,
Eimsta ZMB, Enkoping NRS, Funbo NRS, Gimo
NRS, Gustavsberg NRS, Hammarby NRS, Hatuna
NRS, Jumkil NRS, Jirlasa NRS, Knutby ZMB,
Kragsta NRS, Lidingé NRS, Ljuster6 NRS, Liby
NRS, Munsé NRS, Rimbo NRS, Rydboholm NRS,
R6 NRS, Rédmanst NRS, Skokloster ZMB, Spéanga
ZMA, Stockholm NRS ZML ZMU, Stangberga NRS,
Tensta ZMB, Tierp NRS, Ultuna IVU, Uppsala BML
IVU NRS VCA ZMA ZML ZMU, Valsitra IVU,
Vardsitra IVU, Yxlan ZMB, Osterskir, Osteraker
ZMU, Ostra Ryd NRS. Vistmanland: Arboga ZMB,
Dingtuna NRS, Fanthyttan NRS, Fellingsbro ZMB,
Kolbiack NRS, Kirrbo ZMB, Képing ZMB, Lindes-
berg NRS, Munktorp NRS, Saxhyttan NRS, Skultuna
ZMB, Stré6 ZMB. Virmland: Arvika, Gylleby in
Sunne NRS, Horrsjon NRS, Lingban NRS, Torsby
NRS. Dalarne: Avesta ZMB, Brunnsvik NRS, Floda
NRS, Hérnéds NRS, Ludvika NRS, Mora NRS, Ritt-
vik NRS, Soéderbirke NRS. Géstrikland: Bjorke,
Hamréngerfjirden, Hille-Forsby NRS, Ockelbo NRS,
Trosken ZMB. Hilsingland: Delsbo VCA, Kilafors.
Medelpad: Ange. Jimtland: Lockne, Oviken, Ragun-
da. Angermanland: Bondsjo, Sabri. Norrbotten: He-
den & 26 Aug. 1843 (Wahlberg) TCL, Luled ¥ 31 Aug.
1929 (Roman) NRS, Norrland: ? loc. @ TCL.

Unrevised records are not included here except the
following (Ander in litt.): Ndrke: Asbro. Angerman-
land: Langsele.

Correction. Records from Oland (Wahlgren
1915) are all revised to melanic B. sylvarum
(Ander in litt.).

Finland. Occurring throughout the country
north to about 64° N and in the western areas
reaching further north to the inner coast of
Gulf of Bothnia (Elfving 1968).

World distribution. Europe (British Isles; on
the continent from Mediterranean north to Fen-
noscandia; in European USSR north to districts
of Leningrad, Kostroma, Kirov and south to
districts of Kémenets Podolskiy, Kharkov, Tam-
bov, Bashkirj'— Turkey — Caucasus — Southern
part of Western Siberia — Northern Kazakhstan
— Baykal area (Pittioni 1938; Panfilov 1957;
Yarrow 1959; Tkalcu 1960).

Biology

Nest. Nests on the ground, in moss and grass
in pastures, hayfields, etc. (Lie-Pettersen 1901;
Sparre Schneider 1918). Lie-Pettersen, in 1899
locating as many as 48 colonies on a sjngle
farm in Jeren in Rogaland county, states that
the nests are small, on an average containing
25—30 individuals, whereas Hasselrot (1962) indi-
cates a greater number of offspring being pro-
duced.

Flight season. From the end of April to the
end of August. Queen: 29 April-21 Sept.;
worker: 11 May—24 Aug.; male: 3 July—?.

BOMBUS (THORACOBOMBUS)
SYLVARUM (LINNAEUS)

Apis sylvarum Linnaeus, 1761, p. 425 No. 1713,
type area Sweden: Uppland. A queen (or large
worker) LSL! labelled sylvarum agrees with the
usual interpretation of the taxon.

(Bombus sylvarum (Linnaeus); Dahlbom 1832,
p. 44; Zetterstedt 1838; Thomson 1870, 1872;
Siebke 1880; Roth 1897; Strand 1898b; Auri-
villius 1903; Sparre Schneider 1918; Meidell
1934a; Wexelsen & Skére 1934, Erlandsson 1951,
1960; Kruseman 1959, Elfving 1960, 1968 ; Lgken
1960, 1962; Fridén, Eskilsson & Bingefors 1962;



Hasselrot 1962; Ander 1963, 1965; Fridén
1967. Bombus derhamellus: Dahlbom 1832, p.
44 (partim). Bombus sylvarum var. b Thomson,
1872; Siebke 1880; Strand 1898b. Bombus
sylvarum var. nigrescens Pérez, 1879, p. 121,
lectotype @ MNP!, type area the Pyrenees;
Gaunitz 1931; Leken 1958b, 1960; Erlandsson
1960; Kruseman 1960; Ander 1963. Bombus
nigrescens Pérez; Kruseman 1958b; Faester 1959.)

First Scandinavian records

Norway. Akershus: Oslo (Siebke 1880).
Sweden. Uppland (Linnaeus 1761).

Taxonomical remarks

The Scandinavian population belongs to the
nor?inate subspecies.

Though Thomson (1872) describes a melanic
form as var. b, the dark Swedish individuals
were nevertheless later misidentified as B. rude-
rarius until they were recognized by Gaunitz
(1931) and treated as B. s. var. nigrescens.
Though Siebke (1880) and Strand (1898b) listed
var. b Thomson as occurring in Norway, the
melanic specimens were all found under B. rude-
rarius in the collections when recognized by Leken
(1958b).

Pérez (1879) designated, however, B. s. var.
nigrescens as the melanic form of the Pyrenees,
where it likewise occurs together with non-
melanic forms, and therefore Kruseman (1958b)
doubtfully recognized it as an endemic species,
B. nigrescens. Corresponding dimorph forms also
occur in Denmark where Faester (1959), stating
that intermediates were never observed, like-
wise gave the melanic form specific rank, B.
nigrescens. However, inhabitants from two B.
sylvarum colonies (Sweden: Skdne: Norra Nobbe-
16v in Lund 1932 (Kemner) ZML) present both
typical and melanic forms, which proves the
conspecific status. The preserved material con-
sists of the old @, 5 ¥%¥ 4 33 of the typical form and
4 melanic ¥% from one colony while 4 typical 3
and 4 melanic 3% from the second colony. In
both colonies several of the melanic workers
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have some pale hairs on episternum and/or the
first tergite, and one worker displays a pro-
nounced intermediate colouring. The designation
nigrescens Pérez is, moreover, erroneously used
for the North-European population but needs no
replacement as far as the melanic form doesnot
qualify for nomenclatural rank.

B. sylvarum produces dimorphic infrasubspeci-
fic forms with sympatric occurrence not only in
the Pyrenees, Scandinavia and Denmark but
also apparently in other fringes of its distribution,
e.g. in the Caucasus (Schmiedeknecht 1883, p.
87 (337)). A few melanic specimens are also
recorded” in England (Mortimer 1922; Yarrow
1959).

Queen, worker

Morphological characters. Malar space slightly
longer than distal width, about as long as Aj+ 4.
Clypeus hardly longer than distal width; disc
of clypeus convex with rather fine, dense punc-
turing except for anterior, usually impunctate
area between well-defined lateral impressions,
which are rather coarsely punctured. Labral fur-
row moderate to well-defined, almost parallel-
sided, queer (Fig. 22A); labral lamella smooth,
shining with the edge knife-sharp. Mandible
short (Fig. 22B). Surface of T, smooth,
shining with moderate to rather sparse punc-
turing. Distal keel of St, usually reduced to a
point. Hind basitarsus almost parallel-sided. Coat
rather short, rather even.

Queen measurements. N = 20; SE Norway;
malar space: 0.77 mm (-40.034-0.01) range:
0.70—-0.80 mm; ‘radial length’: 3.36 mm (4-0.09
+0.02) range: 3.15-3.50 mm; interalar width:
4.53 mm (4-0.1340.03) range: 4.23—4.78 mm.
Body of small to moderate size.

Colour pattern. Pile of face yellowish-grey,
more or less encroached by variable mixture of
black. Pile of vertex with mixture of yellowish-
grey and black, occipital ridge otherwise black-
haired; hairs on head otherwise ranging from
mainly grey to predominantly black. Thorax
clothed yellowish-grey with exception of broad
interalar band encroached with yellowish-grey
hairs in front, laterally and behind, and additio-
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nally single black hairs admixed on collar and
scutellum. Pile on T;-, pale yellowish-grey, often
T, with variable admixture of black hairs,
occasionally T, predominantly black except for
pale yellowish-grey or ferruginous fringe. Pile
on T, black, except for posterior pale yellowish-
grey or ferruginous fringe. T,-s ferruginous-
haired, yet posterior fringes of T,-; usually of
a paler shade, or yellowish-grey. At least fringes
of sternites greyish or pale yellowish-grey as
also trochanters. Fore- and mid-femora usually
predominantly pale yellowish-grey except for
black hairs inside; hind femur pale yellowish-
grey and likewise corbicular fringes except for
short black bristles; remainder of legs predomi-
nantly ferruginous with variable admixture of
black hairs or bristles.

Variation. In addition to the variations included
above the species displays a pronounced tendency
to melanism with an appearance as follows:
Queen: Posterior fringe of Ts, T,—¢ and at least
tip of corbicular fringes ferruginous. Trochanters
with variable admixture of black and greyish
hairs. Otherwise coat black. Worker: Pile on
T; usually entirely black, otherwise variations as
in the female.

Male

Morphological characters. Malar space longer
than distal width, occasionally almost 1% times
this width, hardly as long as As:+s. A, varying
slightly in length, usually just longer than A,
and at most 24 the length of A;; A, transverse.
A.-;3 slightly swollen beneath (Fig. 45A).
Longest hairs in fringes of hind tibia usually
slightly exceeding the greatest width of the seg-
ment. St and genitalia (Figs. 45B—C); gono-
stylus inwardly produced into a bifid process
with a long narrow anterior tooth and a short,
broad posterior tooth, the latter prolonged by
a soft narrow appendix being as long as the
anterior tooth; subapical process of volsella
about as long as distal width and laterally
emarginated, distally dilate and truncate; penis
valve hooked at apex, not toothed beneath
(Fig. 45D). Body usually of small size.

Colour pattern. T, with ferruginous hairs,
otherwise colouring as in the female.

Variation. Admixture of black hairs on T,
less common than in the female. Ferruginous
hairs may be of paler shade or replaced by
yellowish-grey ones, resulting in a rather diffuse
pattern. Typical melanic individuals have the
following pattern: Pile on episternum black or
dull greyish. T,-, ferruginous-haired. Fringes of
sternites, trochanters greyish. Pile on fore- and
mid-tibia, basitarsus with variable admixture of
ferruginous. Hind tibia and hind basitarsus
predominantly ferruginous fringed. Otherwise
cqat black.

Rather few specimens, mostly males, were
observed to be intermediates, i.e. dark individuals
with variable admixture of dull yellowish-grey
hairs slightly indicating the pattern of the typical
form.

Discussion on melanism

The melanic and typical form occur freely
together and locally they may alternate in being
the dominating form. The frequency of melanism
throughout Scandinavia is demonstrated on the
pie chart (Fig. 88) based on figures set out in
the Tables XXIV XXV. Rather dark intermedi-
ates, i.e. individuals with yellowish-grey hairs
strongly reduced and barely seen by naked eye,
were grouped together with melanic individuals.
The pie chart shows a reduced melanism in the
northern border areas in Sweden, while the me-
lanic form not only dominates the typical form
in Norway but has a wider distribution. In fact
with the exception of records in Ostfold, the typi-
cal form has so far rarely been observed in
Norway, cf. Table XXIV.

The study is based on collections comprising
a total of 341 Norwegian and 1219 Swedish
specimens. Even though the number of records
from some counties is small, in particular at
the border area, the material nevertheless reflects
the general tendency to melanism. It includes
only a minor part of the large collection of B.
sylvarum from Skine and Oland kept ZML.
According to Ander (in litt.) approximately 400
typical and 550 melanic individuals from Skéne,
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Fig. 88. B. sylvarum (Linnaeus). Proportion of melanism. The figures refer to the total number of records

within a county or district thereof. Black = proportion of melanics. Small circle = single record.
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6 typical and approximately 650 melanic indi-
viduals from Oland were not revised by me.
This material added up shows that the proportion
of melanism in Skane (based on 56 +400 typical
and 81-+550 melanic individuals) is roughly
58 per cent, and in Oland (based on 4 +6 typical
and 134650 melanic individuals) roughly 98
per cent, indicating that the frequency of the

melanic presented in Table XXV is more repre-
sentative of Skéane than of Oland, where typical
form has only rarely been recorded.

The study emphasizes the Scandinavian popu-
lation as a subspecies producing dimorph infra-
subspecific forms. The variation is, moreover,
not sex-associated. The distribution in percentage
of melanic queens, workers and males in the

Table XXIV. B. sylvarum (Linnacus). Proportion of melanism throughout Norway, based on collections.

Area = county or district thereof (cf. Fig. 99)

Number of individuals Total Per cent
Area typ. form mel. form number mel. form
o) 21 109 130 84
AK 4 56 60 93
HEs 0 4 4 100
Bo 1 6 7 86
VE 3 109 112 97
TEy 0 9 9 100
AAy 0 16 16 100
VAy 0 3 3 100

29 312 341

Table XXV. B. sylvarum (Linnaeus). Proportion of melanism throughout Sweden, based on collections. Area

= county (cf. Fig. 99)

Number of individuals Total Per cent
Area typ. form mel. form number mel. form
Sk. 56 81 137 59
Bl. 12 23 35 66
Hall. 5 13 18 72
Sm. 23 16 - 39 41
Ol 4 13 17 76
Og. 26 27 53 51
Vg. 38 30 68 44
Boh. 26 50 76 66
Disl. 10 5 15 33
Nrk. 7 6 13 46
Sdm. 47 44 91 48
Upl. 350 128 478 27
Vstm. 86 21 107 20
Vrm. 22 3 25 12
Dlr. 16 0 16 0
Gstr. 25 1 26 4
His. 4 0 4 0
Jmt. 0 1 1 100
757 462 1219
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Table XXVI. B. sylvarum (Linnaeus). Frequency of melanism in sex and caste
? g 3 Total
No. per cent No. per cent No. per cent No. per cent

Skéne .
Typical form 15 45 33 42 8 32 56 41
Melanic form 18 55 46 58 17 68 81 59

33 100 79 100 25 100 137 100
Uppland
Typical form 46 79 230 73 74 69 350 73
Melanic form 12 21 83 27 33 31 128 27

58 100 313 100 107 100 478 100

examined material from Sweden: Skane and
Uppland set out in Table XXVI, clearly demon-
strates that melanism is almost equally produced
in both sexes and castes.

Distribution (Fig. 89).

Norway. Restricted to the southeastern low-
lands and the extreme southern coast west to
Vest-Agder (VAy): Farsund. A specimen la-
belled ‘Dovre, Schayen’, misidentified to B. rude-
rarius by Sparre Schneider (1918), is noteworthy,
being the only record from a subalpine or alpine
locality. Pronounced local distribution.

Biotopes: Pastures, leguminosae biotopes, road-
sides, etc.

A total of 341 specimens was examined.

List of localities: Ostfold (O): Hvaler: Akeroy,
Asmaldy, Herfol, Kirkdy, Sondre Sand6; Onsoy:
Dypeklo, Ellingard, Lervik, Ramseklo, Rorvik, Skjzl-
dy; Halden: Asak, Hakelund, Halden, Sponvika;
Marker: Rodenes; Rakkestad: Rorvik; Réde: Oven,
Tom; Moss: Jeloy VCA ZMB; Trogstad: Monster
bro, Rud, Vassbotn. Akershus (AK): As: Vollebekk;
Frogn: Drobak; Berum: ? loc., Hovik; Oslo: TRM
ZMB ZMO; Aurskog-Holand: Bjorklangen; Skeds-
mo: Strommen ZMO. Hedmark (HEs): Hamar:
ZMB ZMO; Ringsaker: Gaupen. Oppland (On):
Dovre ¥ (Schoyen) ZMO. Buskerud (Bo): Hurum;
Royken: Aros; Drammen; Kongsberg: Skollenborg.
Vestfold (VE): Véle: Ryk; Ramnes: Kjer, Lunde,
Orrevél; Lardal: Styrvoll; Andebu: Andebu, Kodal;
Stokke: Lango, Stokke, Veierland; Tonsberg: Prest-
rédkilen; Notteroy: Teie; Tjome: Eidene, Mo, Mo-
stranda, Vasskalven Joh; Sandefjord: Austerdy;

Hedrum: Hedrum; Tjélling: Viksfjord; Brunlanes:
Berg, Dolven, Helgeroa; Larvik. Telemark (TEy):
Porsgrunn: Mule; Bamble: Trosby; Kragert. TEi:
Nissedal: Kyrkjebygda. Ausr-Agder (AAy): Gjerstad:
Fiane; Moland: Dal; HisO6y: Gjerdvoldsdy, His;
Landvik: Havnevag, Homborsund; Lillesand: Natvik.
Vest-Agder (VAy): Kristiansand : Strémme; Farsund:
Tjorve.

Sweden. Widely distributed on the mainland
from the extreme southern coast northeast to
nearly 62° N in Hélsingland. Moreover, abun-
dant in Oland whereas the occurrence in Gotland
is questionable. (Two ¥% of the typical form,
labelled GI, from Liljeborg’ collection ZMU may
be from this island and then the only specimens
traced so far.) The distribution agrees roughly
with that presented by Erlandsson (1951). A
single worker recorded as far north as in Jimt-
land, cf. the list below, is noteworthy.

A total of about 1300 specimens was examined.

List of localities. Skdne: Arild, Arkilstorp NRS,
Barkdkra NRS, Baskemolla NRS, Benestad, Bjirred,
Bjornstorp, Blentarp, Bokskogen ZMB, Brantevik
NRS, Brunnby, Bickaskog NRS, Bokeberg ZMB
ZML, Bastad, Degeberga ZML ZMU, Eriksdal,
Falsterbo NRS ZML, Glimakra NRS, Gorslov, Hav-
ang NRS, Herrevadkloster GNM, Hohog, Hélsing-
borg NRS VCA ZML, Hogands NRS, Haslov, Igna-
berga, Kivik NRS, Klagstorp GNM, Klippan NRS,
Krapperup, Kristianstad NRS, Kullaberg, Kyrkhed-
dinge, Kampinge GNM, Kaivlinge, Kégeréd, Lim-
hamn, Listerum NRS, Ljungholm, Lund GNM ZMA
ZMB ZML, Lddekodpinge ZMB ZML, Loderup NRS,
Maglarp ZMB, Maglehem ZMU, Malmé NRS ZML,
Malarhusen, Molle NRS ZML, Nosaby ZML, Nyby,
Nyhamnsldge, Nymé mosser ZMB, Nisum NRS,



Fig. 89. B. sylvarum (Linnaeus). Legends as in Fig. 50, 54.

Ormands, R44, Sandhammaren NRS, Saxtorp NRS,
Sege, Silvdkra, Simrishamn NRS, Sjobo NRS, Skanor,
Skéralid, Sosdala, S6dra Sandby, Torekov GNM
NRS, Torna-Hillestad, Trelleborg GNM, Uppdkra,
Valldkra, Veberéd, Vik NRS, Vinninge, Vinslov,
Vitemolla NRS, Viderd, Vistra Vram, Ystad NRS
ZML, Angelholm NRS, Ostra Sonnarslov, Oved-
kloster, Ahus NRS ZMB. Blekinge: Brickne-Hoby
ZMA, Jamjosldtt, Karlshamn NRS, Kristianopel
GNM ZML, Kylinge NRS, Lister-Mjillby ZMB,
Ronneby NRS ZMB, Rédeby NRS, S6lvesborg NRS
ZMA, Torhamn NRS. Halland: Enslov NRS ZML,

Falkenberg, Getinge NRS, Halmstad, Laxvik, Snos-
torp, Steninge NRS, Tronninge, Tylésand NRS,
Varberg GNM NRS, Veinge NRS. Smdland: Berg-
kvara NRS, Eksjo NRS, Gamleby GNM, Grinna
GNM NRS ZMU, Hoéreda NRS, Jirstorp NRS, Jon-
koping NRS, Kalmar NRS, Ljungarum NRS, Ljung-
by NRS ZMA ZMU, Markaryd, Paskallavik, Ryd,
Trands NRS, Tryserum GNM. Oland: Byrum ZMB,
Ekerum, Glémminge ZMB, Grankulla ZMB, Gardby
NRS, Helludsviken ZMB, Hornsjo ZMB, Hogsrum
NRS, Kalkstad ZMB, Killa ZMB ZMU, Morby-
langa NRS ZML, Resmo NRS, Skogsbyn NRS.



Ostergétland: Borensberg GNM ZMU, Borghamn
NRS, Borsjon NRS, Gryt GNM, Heda ZMB, Hille-
stad NRS, Kvarsebo NRS, Linkdéping NRS ZMB
ZML, Malmsldtt NRS, Mjolby NRS, Motala NRS
ZMB, Norrkoping NRS VCA, Sankt Anna GNM,
Slaka, Stjdrnarp ZMB, Soderkoping, Tjdllmo ZMB,
Tollstorp, Uggelo GNM, Valdemarsvik GNM, Vin-
nerstad ZMB, Vretakloster ZMB, Viversunda, Vinga
ZMB. Vistergitland: Alingsds NRS, Askim, Fal-
koping NRS, Gristorp NRS, Goteborg GNM, Herrl-
junga NRS, Horred NRS, Karleby NRS, Kinnekulle,
Lidkoping NRS, Rabiack NRS, Skara GNM NRS,
Skovde NRS, Toreboda NRS, Vinninga NRS, Vitt-
16sa NRS, Ojehed. Bohuslin: Bovallstrand NRS,
Dingle NRS, Edshultshall NRS, Havstenssund NRS,
Hunnebostrand NRS, Hillevadsholm NRS, Lysekil
NRS, Munkedal, Nosund NRS, Stromstad NRS
ZML, Syd-Koster NRS, Tanum NRS, Tanumshede
NRS, Tjuvkil NRS, Uddevalla, Ulebergshamn NRS,
Ytterby NRS. Dalsiand: Bengtfors NRS, Képmanne-
bro, Rostock NRS, Skallerud NRS, Améal NRS.
Narke: Liarbro NRS ZML, Stora Mellosa ZMB,
Orebro NRS ZMB, Atorp NRS. Sédermanland:
Brandalsund NRS, Enh6rna NRS, Fittja NRS, Han-
den NRS, Hiringe NRS, Liggestad NRS, Muskod
NRS, Molnbo NRS, Nykoéping NRS ZML, Nynis
ZMB, Nivekvarn NRS, Oxelosund NRS, Sjosa ZMB,
Stjarnholm NRS, Striangnds ZMB, Svidrdsé NRS,
Svirtagdrd NRS, Sodertdlje NRS, Trosa, Turinge
NRS, Uttran NRS, Viksberg NRS, Visvass ZMB,
Visterhaninge ZMB, Alta NRS, Alberga ZMB. Upp-
land: Adelsé NRS, Bogesund NRS, Brudnids NRS,
Dannemora, Dyvik NRS, Ekolsund NRS, Elmstad
ZMB, Enké6ping ZMU, Estuna ZMU, Gimo NRS,
Héggeby NRS, Héibo-Tibble NRS, Hatuna NRS,
Ingard, Jumkil NRS, Knutby ZMB, Kungsingen
NRS, Lennartsnds NRS, Lidingd NRS, Lovon NRS,
Munsé NRS, Moérby NRS, Norrtilje, Norrviken
NRS, Rimbo NRS, Roslags-Nisby NRS, Ro NRS,
Radmansé NRS, Skokloster ZMB, Stockholm IVU
NRS VCA ZMA ZML ZMU, Svartsjd, Tensta ZMB,
Ulltuna IVU, Uppsala BML IVU NRS VCA ZML,
Vallentuna NRS, Vassunda NRS, Yxlan ZMB, Osse-
bygarn NRS, Osterskir, Ostra Ryd NRS. Vistman-
land: Arboga ZMB ZML, Fanthyttan NRS, Fellings-
bro ZMB, Guldsmedshyttan NRS, Hillefors NRS,
Kolback NRS, Kvicksund NRS, Kirrbo ZMB, Lin-
desberg NRS, Malmor ZMB, Munktorp NRS, Sala,
Saxhyttan NRS, Skultuna ZMB, As NRS. Virmiand:
Alster NRS, Charlottenberg NRS, Daglosen NRS,
Gylleby in Sunne NRS, Hammaré NRS, Kil NRS,
Langban NRS, Persberg NRS, Siffle NRS. Dalarne:
Avesta ZMB, Borlinge ZMA, Karlsbyn, Ludvika
NRS, Rittvik NRS, Sjurberg, Sundborn, Vikarbyn
NRS. Gdstrikland: Bjorke, Hedesunda NRS, Hille-
Forsby NRS ZMB ZML, Ockelbo NRS, Trodje NRS.
Hiilsingland: Njutanger NRS, Séderhamn NRS. Jam¢?-
land: Are % 13 July 1957 (Hedstrém) ZMU.
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Finland. Confined to southeastern pari of the
country. Rather rare. Records (Fig. 89) were
taken from Elfving (1968), also those southeast
of present Finland.

World distribution. Europe (British Isles; on
the continent ranging from NW Spain, the Pyre-
nees, Italy, the Balkans north to Southern
Fennoscandia; in Central European USSR north
to districts of Leningrad, Kostroma and Bash-
kir) — Turkey — Iran — Caucasus — Transcauca-
sus — Southern Ural — Altai — ? Siberia east to
Transbaykal. (Reinig 1937, 1968; Pittioni 1938;
Panfilov 1957; Yarrow 1959 and in litt.; Tkalcu
1960). An occurrence in Siberia (Reinig 1937,
p. 78) is questioned, not being stated by Panfilov
(1957, in litt. 1968).

Biology

Nest. Nests on the ground, producing colonies
of moderate size (Hasselrot 1962). Queen and
worker are in the field distinguished from other
Bombus spp. by their nervous, restless flight and
a distinctly higher tune in their buzzing.

Flight season. From middle of April to end
of September. Queen: 17 April—?; worker:
23 May—13 Sept.; male: 20 July—26 Sept.

BOMBUS (THORACOBOMBUS)
VETERANUS (FABRICIUS)

Apis veterana Fabricius, 1793, p. 324 No. 45;
Zimsen 1964, p. 417 No. 1104, lectotype ¥ KCC!
selected by Lgken (1966a), type loc. Germany:
Kiel.

(Bombus equestris auctt. nec Fabricius 1793;
Thomson 1870; Kruseman 1959; Elfving 1960,
1968 ; Erlandsson 1960; Hasselrot 1962; Ander
1963, 1965. Bombus autumnalis: Dahlbom, 1832,
p. 45 nec Fabricius 1793. Bombus arenicola
Thomson, 1872, p. 31 No. 9, lectotype @ TCL!
selected by Ander (1967), type area Sweden:
Skéne; Schenck 1875; Aurivillius 1903; Muc-
hardt 1904.)
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First Scandinavian record

Sweden. Skane (Dahlbom 1832), treated as
B. autumnalis and traced under this name in
Dahlbom’s collection.

Taxonomical remarks

B. equestris (Fabricius) is a nomen dubium
(Loken 1966a). Schenck (1875) synomized B.
B. arenicola (= B. equestris Schiédte nec Fabri-
cius) with B. veteranus, a fact which was over-
looked by Leken (1966a) stating the combination
as nov. syn.

Queen, worker

Morphological characters. Malar space equal
to distal width or just longer, about as long as
Ais. Clypeus as long as distal width; disc of
clypeus markedly flattened, with a few coarse
punctures admixed with rather sparse fine punc-
turing throughout — except the impunctate, often
keeled, median anterior area between lateral
indistinct impressions, having sparse fine and
coarse punctures. Labral furrow well-defined,
slightly or not widened towards the base. Man-
dible slender (Fig. 20), the dorsal base projecting
in an acute angle; sulcus obliquus nearly parallel
to the posterior edge, incisura lateralis incon-
spicuous. Microsculpture of T,-; smooth, shin-
ing, and rather sparsely punctured. Distal keel
of St rather inconspicuous. Coat rather short,
somewhat shaggy.

Queen measurements. N = 20: Sweden: Skane:
malar space: 0.74 mm (40.034-0.01) range:
0.70—0.80 mm; ‘radial length’: 3.80 mm (+0.09
+0.02) range: 3.65—4.00 mm; interalar width:
4.83 mm (+0.154+0.03) range: 4.60—5.08 mm.
Body of moderate size.

Colour pattern. Pile of vertex and genal area
adjacent to eyes with admixture of black, head
otherwise with pale yellowish-grey hairs. Interalar
band more or less diffuse, i.e. pale yellowish-
grey and black hairs encroaching upon each
other in front and behind; it is posteriorly
curved, i.e. including black hairs of scutellum,

and centrally equal in width to the broad collar.
Ts-s (or T,-5) with black bristles scattered or
forming a narrow band in the middle of one or
several of the respective tergites. Pile of T,
predominantly black or brownish. Fore tibia with
brown hairs, fringe of mid-tibia partly pale
yellowish-grey, remainder of mid-tibia, all tarsi
with predominantly brownish hairs and bristles.
Coat otherwise pale yellowish-grey.

Variation. Minute variations in addition to
those mentioned above.

Male

Morphological characters. Malar space barely
longer than distal width, about as long as Aj:s.
A, at least as long as 24 of A;, A, at most as
long as distal width of the segment, As-is
strongly swollen beneath (Fig. 46A). Longest
hairs in fringes of hind tibia exceeding the
greatest width of the segment. Sty and genitalia
(Figs. 46B—C); gonostylus inwardly produced
into narrow tooth, with posterior soft, fleshy
appendix of almost the same shape; subapical
process of volsella dilated, truncate at apex,
usually shorter than distal width; penis valve
hooked at apex and with indistinct to moderate
tooth beneath. Body of small to moderate size.

Colour pattern. T, black-haired, otherwise
colouring as by the female.

Distribution (Fig. 90)

Sweden. Restricted to the southernmost part
of the country.

Biotopes: Sandy fields.

A total of about 375 specimens was examined.

List of localities. Skdne: Barkdkra NRS, Bjirred,
Birslov ZMB, Dalby, Gorslov (25 29 from a colony
24 July 1932 (Kemner)), Halsingborg NRS ZML,
Hogands NRS, Krapperup, Kyrkheddinge, Lands-
krona ZMB, Listerum NRS, Lund GNM NRS ZMB
ZML, Loddekopinge ZMB, Marsvinsholm, Molle,
Nordanéa, Norra Ugglarp, Nym& mossor ZMB, Raus,
R&4 VCA ZML, Silvakra, S6dra Sandby ZMB, Tore-
kov NRS, Trelleborg GNM, Valldkra, Visby, Ystad,
Angelholm NRS, Ortofta. Halland: Falkenberg, Lax-
vik, Melbystrand, Steninge NRS, Tronninge. Swmd-
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Fig. 90. B. veteranus (Fabricius). Legends as in Figs. 50, 54.

land: Markaryd. Vistergotland: Utbynis in Goteborg
% 24 Aug. 1938 (Lewin).

Unrevised records are not included here except the
following (Ander in litt.): Skdne: Blentarp, Bjorns-
torp, Bokeberg, Hillestad, Kivlinge, Nosaby, Sege,
Vinninge, Ostra Sonnarslév, Ahus.

Corrections., Occurrence in Ostergotland (Auri-
villius 1903) and a distribution of the species
north to the southern border area of regio coni-
ferina (Kruseman 1959, Hasselrot 1962) are due

to misidentifications. Revision supports Ander
(1965), who states that the species has been
confused with B. sylvarum (Linnaeus) and also
B. distinguendus Morawitz.

Finland. Sparsely distributed in Southern and
Central Finland, recorded in all counties south
of 64° N (Elfving 1960, 1968). The following
records, plotted on the map (Fig. 90), were
revised: Ab: Lojo ZML. KlI: Sordavala ZML.
Qa: Vasa ZMH. Sb: Kupio ZMH. Kb: Ham-
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maslahti ZMH, Liperi ZMH, Tohmajirvi ZMH,
Vimaharju ZMH.

World distribution. Europe (west to the British
Channel, south to the Alps, Romania and north
to Southern Sweden, Finland; in European
USSR north to districts of Leningrad, Vologda,
Kirov, Molotovsk and south to districts of
Poltava, Kharkov) — Northern and Eastern
Kazakhstan — Southern part of Western Siberia
— Northern Tien Shan — Predbaykalje — North-
ern Mongolia (Ball 1914; Schmiedeknecht 1930,
p. 856; Knechtel 1955; Dylewska 1957; Panfilov
1957; May 1959).

Biology

< Nest. Nests on the ground, producing rather
small colonies (Hasselrot 1962).

Flight season. Apparently from May to the
middle of September. A female caught 23 May
and a male 17 September were examined.

SUBGENUS SUBTERRANEOBOMBUS
VOGT

Subterraneobombus Vogt, 1911, p. 62, type -
species Bremus subterraneus (Linnaeus) = Bombus
subterraneus (Linnaeus) 1758, by designation of
Frison (1927).

Queen, worker

Head, malar space longer than wide, the latter
shorter than 1% times the distal width. Clypeus
just longer than’distal width, occasionally square;
disc of clypeus centrally almost impunctate,
anterior lateral impressions weakly to moderately
defined. Labral furrow well-defined, broad and
widened towards the base, the greatest width
about one third of labral width; labral tubercles
usually flattened anteriorly, though angled at
inner end; labral lamella rather curved, hardly
wider than labral furrow. Mandible with basal
keel, well-defined sulcus obliquus, moderate in-
cisura lateralis. Eyes directed in front of posterior
mandibular condyle (Fig. 19). Ocellar-orbital
field with broad fine-punctured band. Supra-

orbital line dorsally touching or just transecting
lateral ocelli. A; equal to Ay, or nearly. Distal
margin of mid-basitarsus posteriorly produced
into a moderate rather broad spine, that of hind
basitarsus pointed. Dorsal inner distal process
of hind tibia acute, well-defined. St with distinct
keel.

There is a distinct difference in size between
the queens and the worker caste.

Male

Head longer than wide. Malar space about
1% times the distal width, about the length of
Aji,. Mandible bidentate with a broad ventral
and a small dorsal tooth. Eyes directed in front
of posterior mandibular condyle. Antenna long
(Fig. 42A), A; equal to A; or nearly. A;-1s
individually almost parallel-sided or feebly emar-
ginated, about twice as long as distal width.
Outer surface of hind tibia with distal half
flattened or weakly concave, covered with sparse
short decumbent hairs. Anterior fringe of hind
tibia markedly shorter than posterior fringes
the latter being shorter than greatest width of
the segment. Posterior fringe of hind basitarsus
even and extremely short, i.e. barely or not
longer than decumbent hairs on the outer surface
of the segment. Sty and genitalia (Figs. 42B—C,
43A-—-C); gonostylus transverse; volsella mode-
rately projecting beyond gonostylus, broad, trun-
cate distally with a narrow process inwards; apex
of penis valve irregular and broadly dilated.

Scandinavian species

The subgenus is represented by two Scandi-
navian species, viz. B. distinguendus Morawitz
and B. subterraneus (Linnaeus).

BOMBUS (SUBTERRANEOBOMBUS)
DISTINGUENDUS MORAWITZ

Bombus distinguendus Morawitz, 1869, p. 32
No. 6, syntypes ¥ 3§ MAL (Ponomareva in litt.
1964), type loc. USSR : Leningrad.

{ Apis pratorum Fabricius, 1793, p. 322 No. 34



nec Linnaeus, 1761. Bombus pratorum (Fabricius);
Zetterstedt 1838. Apis fragrans Kirby, 1802,
p. 329 No. 83 nec Pallas, 1771. Bombus fragrans
(Kirby); Dahlbom 1832, p. 46; Siebke 1853,
1870; Wahlberg 1854; Thomson 1870. Bombus
distinguendus Morawitz; Thomson 1872; Siebke
1880; Nerén 1892; Strand 1898a, 1898b, 1910;
Lie-Pettersen 1901, 1907; Aurivillius 1903;
Bengtsson 1903; Ringdahl 1915; Sparre Schnei-
der 1918 ; Meidell 1934a; Wexelsen & Skare 1934;
Perkins 1942; Legken 1949; Kruseman 1959;
Elfving 1960, 1968; Erlandsson 1960; Fridén,
Eskilsson & Bingefors 1962; Hasselrot 1962;
Ander 1953b, 1963, 1965; Fridén 1967.)

First Scandinavian records

Norway. Oppland (On): Fron: Storfjellet
(Siebke 1853). No specimen is traced, but the
identification of the ‘easy recognisable species
might have been correct. Specimens from Oslo;
Hedmark (HEs): Sor-Odal; Oppland (On): Sel
and Dovre; Telemark (TEy): Skien (Siebke 1880)
arg kept ZMO.

Sweden. Skane, Smaland, Ostergotland, Vister-
gotland (Dahlbom 1832).

Queen, worker

Morphological characters. Malar space hardly
longer than distal width (Fig. 19), just exceeding
length of A,:;. Clypeus rather flattened towards
the base. Outer surface of hind tibia moderately
to strongly alutaceous. T, laterally and distally
rather granulate, densely haired, while centrally
and anteriorly smooth to feebly alutaceous with
fine sparse puncturing. Coat even, rather short.
Body slender, wings evenly infuscate.

Queen measurements. N = 20; SE Norway;
malar space: 0.96 mm (4-0.0440.01) range:
0.90-1.00 mm; ‘radial length’: 4.40 mm (+0.09
+0.02) range: 4.30—4.60 mm; interalar width:
5.18 mm (40.1240.03) range: 5.00—5.43 mm.
Body of large size.

Colour pattern. Plumose short hairs in pile
of face predominantly pale yellow, pile of vertex
with a variable mixture of black and pale yellow
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to olive-yellow. Collar, scutellum (except black
hairs at anterior margin), T.-5 olive-yellow
haired of which T;-5 usually is of lighter shade.
Hairs on episternum predominantly pale yellow,
fringes of sternites pale yellow to whitish. Other-
wise coat black except interalar band laterally
with an admixture of pale yellow hairs. Collar
broad, about as wide as interalar band which
is posteriorly slightly curved, i.e. including black
hairs of scutellum. The transition collar to inter-
alar band indistinct, i.e. black and olive-yellow
hairs more or less encroaching.

Variation. Ventral and posterior hairs of
episternum ranging from entirely black to dull
pale yellow or whitish. Trochanters, femora
particularly ventrally with variable admixture
of whitish hairs. Individuals with a few black
bristles on T,-; were examined. In general rather
minute variations.

Male

Morphological characters. Antennae (Fig. 42 A).
St distally gently rounded, with distinct lateral
swellings. Sty and genitalia (Figs. 42B—C);
preapical process of penis valve usually bidentate
with one tooth strongly projecting forwards; if
tridentate, still only one strongly projecting
tooth. Coat rather even, moderately long. Body
slender and of medium size.

Colour pattern. Venter of head, trochanter,
at least ventral part of femora predominantly
whitish-haired. T, entirely or predominantly
black-haired. Otherwise colouring as in the fe-
male.

Variation. More or less diffuse interalar band.
T.-¢ with variable admixture of black hairs.

Distribution (Fig. 91)

Norway. Wide, local distribution in south-
eastern Jowlands and sporadically recorded in
adjacent subalpine vallies. Also observed in the
lowlands north of the mountainous massive,
viz. in the inner districts of Sor-Trondelag and
Nord-Trondelag north to nearly 64°20” N. It is
uncertain whether an isolated population on
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the southwestern coast, i.e. in Rogaland still
exists, cf. below. The frequency is nowhere high.
Recorded to 1000 m s.m.

Biotopes: Meadows, leguminosae fields, pas-
tures.

A total of 162 specimens was examined.

List of localities. Ostfold: Marker: Rodenes; Moss:
VCA, Jeloy VCA; Eidsberg: Holm; Trogstad: Rud.
Akershus: As: ? loc. ZMO, Vollebekk; Oslo: TRM
ZMO; Asker: Bronndy ZMO; Berum: ? loc. ZMO;

Aurskog-Holand: Bjorklangen. Hedmark (HEs):
S6r-Odal: Marud ZMO; Hamar: TRM ZMB ZMO;
Ringsaker: Vea. Oppland (Os): Lillehammer: Stor-
Hove; Nord-Aurdal: Fagernes ZMO; Oyer: Skai,
Oyer. On: Sel: Heidal TRM, Laurgird ZMO; Vagi:
Vagimo; Dovre: Dombis ZMU, Dovrefjell 1000 m
¢ (Sie) ZMO, Toftemo ZMO. Buskerud (Bo ) : Hurum:
Filtvedt TRM; Drammen; Modum: Modum ZMO.
By: Nes: Bergheim; Al: ? loc. ZMO. Vestfold (Ve):
Stokke: Lang6, Sand, Stokke, Veierland; Notteroy:
Teie. Telemark (TEy): Skien: Gjems6 ZMO. Roga-
land (Ry): Klepp: Jeren 2 $%¥ July 1899 (Lie-Petter-

Fig. 91. B. distinguendus Morawitz. Legends as in Figs. 50, 54.



sen), Time: ?loc. ¥ TRM; Kvitsdy: @ June 1930 (Mei).
Sor-Trondelag (STi) : Oppdal: Driva st.; Trondheim:
VCA ZMB. Nord-Tréndelag (NTi): Stjdrdal: Lanke.

Unrevised records: Oppland {Os): Gausdal 760 m
Q and Nord-Trindelag (NTi): Snasa 2 99 (Sparre
Schneider 1918); Aust-Agder (AAy): Tvedestrand
(Meidell 1934a).

Sweden. Widely distributed from the southern-
most coast throughout the lowlands northeast
to the Finnish border. Singly recorded in subal-
pine zone from northern part of Dalarne to
Lapland.

A total of about 1200 specimens was examined.

List of localities. Skdne: Alnarp, Balsby, Barsel-
bickhamn ZMB, Bjornstorp, Brunnby, Barslov ZMB,
Bokeberg ZMB ZML, Dalby, Falsterbo NRS, Fjil-
kinge, Fulltofta, Grevie NRS, Gorslov, Hardeberga,
Herrevadskloster GNM, Hyby, Hilsingborg, Héstad
ZMB, Jirrestad NRS, Krageholm, Krapperup, Kro-
novall, Kungshult, Kyrkheddinge, Loddekdpinge
ZMB, Loéderup NRS, Norra Nobbelov, Nyhamns-
lige, Reslov, Romele klint, Sandhammaren NRS,
Sege, Silvdkra, Simrishamn NRS, Skarhult, Skélder-
viken, Skdre ZMB, Svalév IVU, Sodra Sandby ZMB
ZML, Torup, Trelleborg GNM, Valldkra, Veberdd,
Vegeholm, Viderup, Vik NRS, Vitemélla NRS,
Vomb ZMB, Viderén, Villinge, Visby, Ortofta, Ahus
NRS ZML ZMU. Halland: Falkenberg, Getinge NRS,
Halmstad NRS, Tronninge. Smdland: Alingsés, Bar-
karyd NRS, Eksjo ZMU, Gasslanda ZMU, Jarsnds
NRS, Jonksping NRS, Kalmar NRS, Ljungarum
NRS, Ljungby ZMU, Markaryd ZMU, Nye NRS,
Paskallavik, Osterkorsberga GNM NRS ZMU.
Oland: Bengtstorp, Langlét, Morbylanga. Gotland:
Fide, Fars, Hogklint, Klintehamn, Roma NRS,
Stanga. Gotska Sandon. Ostergétland: Borensberg
GNM ZMU, Borghamn NRS, Hogby ZMB, Kisa,
Kungsingen NRS, Kvarsebo NRS, Linkdping, Norr-
koping NRS, Ringarum NRS, Viversunda NRS.
Vistergotland: Finnekumla NRS, Kinna, Kinnekulle,
Sédra Kirketorp, Ojehed. Bohuslin: Brastad, Dingle
NRS, Munkedal, Naverstad NRS, Syd-Koster NRS,
Ytterby NRS. Dalsland: Bengtsfors, Ellend NRS,
KSpmannebro, Rostock ZMB, Stenebynds NRS,
Vensborg, Amél NRS. Nirke: Askersund, Skramstad,
Skolberga NRS, Orebro. Sédermanland: Bjérnlunda
NRS, Muské NRS, Mslnbo NRS, Nykoping, Trosa,
Tyresé NRS, Vreta, Visterhaninge ZMB, Alberga.
Uppland: Ekolsund NRS, Eldgarn NRS ZML, En-
koping ZMU, Gimo NRS, Hammarby NRS, Habo-
Tibble NRS, Héituna NRS, Ingard, Ljusterd NRS,
Munsé NRS, Norrtilie NRS, R6 NRS, Skokloster
ZMB, Stockholm NRS ZML ZMU, Tensta ZMB,
Ultuna IVU ZMB, Uppsala IVU, NRS ZMB ZML
ZMU Oregrund ZMB, Osterskir, Osteraker ZMU.
Viistmanland: Arboga ZMB ZML, Dingtuna NRS,
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Fanthyttan NRS, Fellingsbro ZMB, Guldsmedshyt-
tan, Kolbick NRS, Kolsva ZMB, Kéarrbo ZMB,
Koping ZMB, Munktorp NRS, Sala NRS, Skultuna
ZMB, As. Virmland: Arvelsiter NRS, Arvika, Brun-
skog NRS, Ed, Forsvik, Gylleby NRS, Lé&ngban
NRS, Nilsby, Siffle NRS ZML, Torsby NRS, Olme.
Dalarne: Avesta ZMB, Falun, Floda NRS, Furudal
NRS, Harniis NRS, Idre, Ludvika NRS ZM1, Smed-
jebacken, Store Tuna, Soderbdarke NRS, Vangsbro.
Gistrikland: Hamréangerfjirden NRS, Hille NRS,
Ockelbo NRS, Trodje NRS. Hilsingland: Bollnds
NRS, Delsbo, Séderhamn NRS. Medelpad: Sundsvall
NRS ZML, Timrd NRS, Ange. Hdrjedalen: Funis-
dalen ZMB. Jdmtland: Doda-Fallet NRS, Froson
NRS, Hallen, Lockne, Oviken, Snasahdgarne NRS,
Stromsund NRS, Ostersund NRS. Angermaniand:
Bjista NRS, Bjorna NRS, Forsmo NRS, Hirnosand
NRS, Haiknis NRS, Sollefted NRS, Ornskoldsvik
NRS. Visterbotten: Bergsbyn NRS, Bodarna NRS,
Degerfors NRS, Hillnds NRS, Kroksjo NRS, Pipar-
bodle NRS, Vindeln NRS, Vinnds NRS, Visterhiske
NRS. Norrbotten: Boden NRS ZML, Kalix NRS,
Karungi NRS, Luled NRS ZML, Nybygget NRS,
Pajala NRS, Pited NRS, Vitd NRS. Lapland: ? loc.
& (Wahlb.) NRS. As. Lpm.: Asele NRS. Ly. Lpm.:
Lycksele NRS. Lu. Lpm.: Kvikkjokk ¥ 1843 (Anders-
son).

Unrevised records: Ostergétland: Skanninge (Nerén
1892). Jimtland: Edsasen (Ringdahl 1915). Gotland:
Niér; Medelpad: Tynder6; Hirjedalen: Fjdllnds; Vis-
terbotten: Lovanger (Ander in litt.).

Finland. Occurring throughout the country
north to about 67° N, yet nowhere frequent.
(Elfving 1960, 1968).

World distribution. Europe (British Isles; on
the continent ranging from Central Europe,
Transylvanian Alps and north to Fennoscandia;
in European USSR extending from White Russia,
districts of Kursk, Voronezh, Kuybyshev, Tsjka-
lov and north throughout the taiga, almost
reaching the tundra) — Western and Southern
Siberia — Northern Kazakhstan — Tien Shan —
Altai — Primorskiy — Sakhalin (Knechtel 1955;
Panfilov 1957; Yarrow 1959).

Taxonomic and faunistic remarks

Meidell (1934a) asserted that the isolated popu-
lation restricted to the outmost sandy coast of
Rogaland, viz. Jeren and a few islands north
of Stavanger, might be a maritime form. He
found the individuals larger, more robust than
those of the eastern Norwegian population. His
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theory cannot be evaluated, however, as only
a queen and three workers were traced in the
collections, and the species has not been observed
in that area in recent years. The measurements
of the queen, viz. malar space: 0.95 mm, ‘radial
length’: 4.35 mm and interalar width: 5.35 mm,
are, however, all within the range of the corre-
sponding data for the population in SE Norway,
cf. above.

It is on the whole uncertain whether B. dis-
tinguendus occurs sporadically along the coast
from Oslofjord to the islands north of Stavanger.
No specimens were recorded during recent in-
vestigations. The areas, being at the extreme
northern limit of the distribution of the species,
present the worst living conditions for the bumble
bee. These unfavourable conditions have ob-
viously increased with the changes in landscape
during the last decades. Intensive cultivation of
Jeren, for instance, may share the responsibility
for the local population being reduced or possibly
wiped out.

The northernmost record in Norway, i.e. on
the southern side of Trondheimsfjord and in
Snasa further north, may indicate an invasion
from Sweden through east-west-directed pas-
sages in the gap between the southern and
the northern part of the mountain chain. Single
finds at the southern and northern fringe of
Dovrefjell, i.e. in Oppland (On): Dovre and Sor-
Trondelag (STi): Oppdal, cf. the list above, do
not, however, exclude the possibility that B.
distinguendus may pass the mountainous plateau,
altitude about 1000 m.

Biology

Nest. Nests in the ground. A parasitized
colony, analyzed on 8 August 1900 (Bengtsson
1903), contained 22 queen cocoons and 35
worker/male cocoons of which 13 queens and
7 worker/male cocoons had not yet hatched.
Thus the total number of inhabitants produced
must have surpassed 57 as the oldest cocoons
were broken down.

Flight season. From beginning of May to
middle of September. Queen: 3 May—9 Aug.;
worker: 3 June—13 Sept.; male 15 July—2 Sept.

BOMBUS (SUBTERRANEOBOMBUS)
SUBTERRANEUS (LINNAEUS)

Apis subterranea Linnaeus, 1758, p. 579 No. 35,
type area Sweden: Uppland. A female LSL!
labelled subterranea agrees with the usual inter-
pretation of the taxon.

(Bombus subterraneus (Linnaeus); Dahlbom
1832, p. 32; Wahlberg 1854; Thomson 1870,
1872; Siebke 1880; Nerén 1892; Roth 1897;
Strand 1898a, 1898b; Aurivillius 1903; Muchardt
1904; Wahlgren 1915; Sparre Schneider 1918;
Meidell 1934 a; Wexelsen & Skare 1934; Tjeder
1954; Kruseman 1959; Elfving 1960, 1968, Erland-
sson 1960; Fridén, Eskilsson & Bingefors 1962;
Hasselrot 1962; Ander 1963, 1965; Fridén 1967;
Apis  aceruorum Linnaeus, 1758, p. 579
No. 34, type area Sweden: Uppland. Apis la-
treillella Kirby, 1802, p. 330 No. 84, holotype 3
KCL! labelled by Yarrow (1968), type area
England: E. Suffolk: Barham. Bombus latreillellus
(Kirby); Dahlbom 1832, p. 39; Wahlberg 1854;
Schenck 1873; Lie-Pettersen 1901, 1905, 1907.
Bombus soroeensis: Dahlbom 1832, p. 38.)

First Scandinavian records

Norway. Akershus: Oslo (Siebke 1880). Other
localities contemporaneously mentioned must be
due to misidentifications as also indicated by
Sparre Schneider (1918).

Sweden. Uppland (Linnaeus 1758).

Taxonomical remarks

The Scandinavian population belongs to the
nominate form. The female agrees with the Lin-
naean description and the male with the latreillel-
lus form of Kirby. When Sparre Schneider (1918)
indicated that the Norwegian population is a
melanic race related to B. subterraneus var.
borealis Schmiedeknecht, 1878, and Meidell
(1934a) followed him, they were not aware of
the fact that the dark female and worker repre-"
sented the nominate form.

Queen, worker

Morphological characters. Malar space marked-



ly longer than distal width, about as long as A+ s.
Clypeus bending towards the base. Quter surface
of hind tibia barely or not alutaceous. T rather
coarsely granulated. Coat even, very short. Body
robust, wings evenly infuscate.

Queen measurements. N = 15; Sweden:
Skane; malar space: 1.05 mm (40.0540.01)
range: 1.00—1.15 mm; ‘radial length’: 4.38 mm
(£0.114+0.02) range: 4.25—4.55 mm; interalar
width: 547 mm (4-0.18 £0.05) range: 5.23—
5.73 mm. Body of large size.

Colour pattern. T,-; with variable mixture of
black and greyish-white or pale dull fuscous
hairs. Otherwise coat black or brownish-black.

Variation. Individuals with indication of yellow
collar, often reduced to lateral yellow patches,
were examined, likewise those with some yellow
hairs on scutellum. Workers with yellow hairs
on T, were also traced.

Male

Morphological characters. St, distally gently
rounded and even, i.e. without lateral swellings.
Sts and genitalia (Figs. 43A—B); flattened prea-
pical process of penis valve tri-or quadridentate
with lateral teeth strongly projecting (Fig. 43C),
occasionally bidentate with only one tooth
strongly projecting. Coat rather even, moderately
long. Body of medium size.

Colour pattern. Pile of vertex ranging from all
black to predominantly yellow. Collar, scutellum
(except for a small black-haired anterior median
area), T,, lunate anterior part of T, with pale
yellow hairs. At least fringes of Tj-¢ yellowish-
white or whitish. Episternum, mid- and hind
femora with variable but usually predominant
admixture of whitish hairs. Sternites usually
whitish-haired. Otherwise coat black. Interalar
band, broad, occupying more than half of
mesonotum, posteriorly more or less curved, i.e.
including black hairs of scutellum.

Variation. Gastral tergites individually with
a variable mixture of dark and light hairs, often
fringed whitish. Occasionally T.-; predominantly
black-haired and/or T,-s entirely yellowish-
white. Slightly melanic individuals were also
examined.
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Distribution (Fig. 92)

Norway. Rare. With exception of two queens
from the western coast I have only examined
specimens from scattered localities in the south-
eastern lowlands, in fact restricted to the areas
around Oslofjord. The list below reveals no
recent records and the present distribution is
uncertain.

1t is unlikely that the abundance of B. subterra-
neus has ever been great in the extreme western
archipelago northwest of Bergen as indicated by
Lie-Pettersen (1905, p. 10). The author must
have confused the species with melanic B. horto-
rum even though he pointed out that both
occurred together in the actual area. No B.
subterraneus individuals were traced in his col-
lection.

A total of 23 specimens was examined.

List of localities. Ostfold: Moss: Jeloy @ 24 May
1908 (Barca) VCA. Akershus: As: Vollebekk @ July
1949 (?); Oslo: @ 27 July 1844 (Dahlbom) ZML 3 9%
(Siebke) @ ¥ (Esmark) ZMO, Slemdal ¢ 30 May 1910
(Sch.) TRM, Toyen 4 ¥¥ (Siebke) ZMO, V. Aker 2 §%
(Siebke) ZMO. Buskerud (Bé): Hurum: Filtvedt 3 %
& 8 Aug. 1910 (Sch.) TRM. Vestfold: Notterdy: Teie
8 25 Aug. 1934 ¥ 2 Aug. 1935 (Bache). Hordaland
(HOy): Fana: Skipanes @ 28 July 1907 (Barca) VCA.
HOi: Etne: Etne ¢ 21 June 1923 (Mei.).

Unrevised records: Vest-Agder ( VAy): Flekkefjord:
Loga and Hordaland ( HOi ) : Ullensvang: Ullensvang
(Meidell 1934a) are questioned (Fig. 92). It is uncertain
whether the author, who obviously recognized the
species, examined the actual individuals himself.

Correction. Records from Hedmark (HEs):
Odalen and So6r-Trondelag (STi): Oppdal: Driv-
stua (Siebke 1880) were revised to B. hortorum
and those from Buskerud (Bv): Al (Strand 1898a)
likewise to B. hortorum and B. sporadicus respec-
tively. Record from Hedmark (HEs): Vang:
Hjellum (Wexelsen & Skére 1934) was revised
to B. hortorum (Meidell unpublished).

Sweden. Widely distributed throughout the
lowlands northeast to 60°30" N in Uppland, also
occurring in Oland and Gotland. The present
study agrees with Kruseman (1959) that the
northern border area coincides with that of regio
quercina (cf. Figs. 2 and 92). Therefore a record
of this species in Dalarne, in the forest belt of
Hirjehdgna mountains, cf. the list below, is
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Fig. 92. B. subterraneus (Linnaeus). Legends as in Figs. 50, 54.

indeed striking. Erroneous labelling is incon-
ceivable (Forsslund in litt.).
Biotopes: Meadows, Trifolium pratense fields.
A total of about 600 specimens was examined.

List of localities. Skdne: Arlov ZMA, Balsby, Bar-
kdkra NRS, Blentarp, Bokskogen ZMB, Brésarp,
Bulltofta, Bickaskog NRS ZML, Béistad, Dalby,
Falsterbo NRS, Genarp ZMB, Gislov, Having NRS,
Hailsingborg NRS ZMA ZML, Hyby, Jirrestad NRS,
Kyrkheddinge, Kévlinge, Kaselberga, Lund GNM

ZMA ZML, Léderup NRS ZML, Malmo NRS ZML,
Nosaby, Ormanis, Reslév, Réddinge NRS, Sand-
hammaren, Saxtorp NRS, Simrishamn NRS, Skiralid
ZMA ZML, Stavstensudde ZMB, Sédra Sandby ZMB
ZML, Torna-Hillestad ZMA, Trelleborg ZMB ZML,
Valldkra, Vellinge, Vik NRS, Villands Vanga, Vite-
molla NRS, Vomb,Ystad NRS ZML, Angelholm, Or-
tofta, Ovedskloster. Blekinge: Kristianopel GNM.
Halland: Falkenberg, Halmstad NRS ZML. Smdland:
Bergkvara NRS, Branstorp NRS, Flisby NRS, Gam-
melby GNM, Gislaved, Grinna GNM NRS, Hickel-
bo NRS, Kalmar NRS, Ljungby NRS, Oskarshamn,



Sivsjo NRS, Virnanis. Oland: Bengtstorp, Borgholm
NRS, Boda NRS, Hogsrum NRS, Kleveby, Mérby-
ldinga NRS ZML ZMU, Norra alvaret, Segerstad
NRS, Skogsbyn NRS, Vickleby NRS. Gotland: Aus-
ters NRS, Far6 NRS ZML, Garda, Hogklint, Klinte,
Kyllei NRS, Lilla Karlsé, Ljugarn ZMA, Roma-
kloster NRS, Slite NRS, Sudersand, Visby NRS,
Vinge. Ostergotland: Alvastra NRS, Borensberg
GNM, Dagsberg NRS, Hillestad NRS, Hogby ZMB,
Linkoping NRS ZMB ZML, Ljung NRS, Malmslitt
NRS, Norrkdping NRS ZMA, Skonberga NRS,
Slaka, Tollstorp, Valdemarksvik NRS. Viistergitiand:
Finnekumla NRS, Rabiack NRS, Skara GNM. Bohus-
liin: Skaftéo NRS, Syd-Koster NRS. Dalsland: Bengts-
fors, Bickefors, Kopmannebro, Mellerud. Ndrke:
Stora Mellosa ZMB. Sodermaniand: Molnbo NRS,
Nykoping, Névekvarn NRS, Rekarne NRS, Sjosa
ZMB, Stringnids NRS ZMB, Trosa, Utdé NRS, Valla
NRS, Visterhaninge ZMB, Alberga ZMB ZML.
Uppland: Adelsé NRS, Angarn NRS, Danderyd NRS
ZMB, Elmsta ZMB, Enképing ZMU, Gimo NRS,
Hammarby NRS, Knutby ZMB, Lidingd NRS, Lovo-
Drottningholm NRS, Rydbo, Skokloster ZMB, Stock-
holm NRS ZMA ZML ZMU, Tensta ZMB, Ultuna
IVU, Uppsala IVU NRS ZMA ZMB ZML ZMU,
Virmds, Yxlan ZMB, Osterskir, Osteraker ZMU.
Vistmanland: Arboga ZMB ZML, Fellingsbro ZMB,
Kirrbo ZMB, Munktorp NRS, Sala, Skultuna ZMB.
Virmland: 7 loc. NRS, Forsvik, Torsby NRS. Da-
larne: Hirjeédn, Hirjehdgna @ 27 July 1927 (Forss-
lund) NRS.

Specimens from Hélsingland (Hasselrot 1962)
were not traced. Owing to confusion with me-
lanic B. hortorum, unrevised records were not
included here.

Finland. Restricted to the extreme southern
coast. Rare. Records (Fig. 92) were taken from
Elfving (1968).

World distribution. Europe (Southern England;
on the continent ranging from France, Italy,
Albania, Yugoslavia, Bulgaria north to Southern
Fennoscandia; in European USSR extending
from districts of Kamenets — Podolskiy, Poltava,
Kharkov, Voronezh, Saratov, Kirovgrad and
north to districts of Leningrad, Yaroslavl, Perm;
Crimea) — Turkey — Caucasus — Transcaucasus
— Southern Ural — Northern and Eastern Ka-
zakhstan — Tien Shan — Altai — Baykal — North-
ern Mongolia (Sagemehl 1882; Panfilov 1957;
Yarrow 1959; Tkalcu 1960, 1969; Reinig 1967,
1968). Introduced to New Zealand (Gurr 1964).

13, Bumble Bees.
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Biology

Nest. Nests well below the surface of the ground
(Thomson 1872), producing rather large colo-.
nies (Hasselrot 1962). Yet a colony (Sweden:
Skédne: Norra Nobbelov in Lund 8 99 24 ¥%
3 33 6 Aug. 1931 (Ander & Kemner) ZML)
was established in the moss (Ander in litt.).
The total number of individuals raised is un-
known.

Flight season. From beginning of May until
the end of September. Sweden: Skine — Oland;
Queen: 16 May—5 Sept.; worker: 20 May—
26 Sept.; male: 13 July—14 Sept.

SUBGENUS RHODOBOMBUS DALLA
TORRE

Rhodobombus Dalla Torre, 1880, p. 40, type-
species Bremus pomorum Panzer = Bombus
pomorum (Panzer) by designation of Sandhouse
(1943).

(Pomobombus Kriger, 1917, p. 65, type-species
Bombus pomorum (Panzer) = Bremus pomorum
Panzer by designation of Sandhouse 1943.)

BOMBUS (RHODOBOMBUS) POMORUM
(PANZER)

Bremus pomorum Panzer, 1802—1805, part 86
Teil 18, type not traced.

(Bombus lefebvrei Lepeletier, 1836, p. 461,
holotype @ MNP, type loc. France: Gray;
Tkalcu 1969.)

First Scandinavian record

It is with doubt that B. pomorum is hereby
published for the first time and from Sweden:
Ostergétland: Atvidaberg about 58°10° N and
16° E. The record is based on a single small
worker kept at Zoologiska Institutionen Lund,
and has the following labels: (1) O Atvid. vid
sjostranden  12-7-11; (2) det. Bgtsn; (3)
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Bombus pomorum (Panz.) ¥; (4) det. Kruseman.
The collector was H. Nordenstrém, a medical
doctor, and the first three labels are in his hand-
writing (Ander in litt.). If the locality label is
reliable, a record that far north is striking. The
distance to the nearest occurrence of the species
is at least 400 km, viz. in Poland, where the
taxon is widely distributed (Dylewska 1957). It
is about 500 km southwest to the nearest occur-
rence in Denmark, viz. Jylland: Uldum (Bengts-
son 1907) and Jelling (Hammer & Holm 1970).

One might ask whether the recorded specimen
was accidently introduced or possibly refers to
a relic occurrence.

The diagnosis below is based on German
specimens.

Queen, worker

Morphological characters. Head, malar space
longer than wide, the latter about 1% times
the distal width and almost as long as Aztara.
Clypeus rather convex; disc of clypeus with very
fine puncturing, anterior part almost impunctate
and with anterior lateral impression well-defined,
small and narrow. Labral furrow shallow, rather
broad; labral lamella wider than labral furrow,
the edge gently curved. Mandible with indistinct
basal keel, well-defined sulcus obliquus and with
no incisura lateralis. Eyes directed in front of
mandibular condyle. Ocellar-orbital field with
large bare area and very narrow punctured band.
Supra-orbital line just in front of lateral ocelli.
A, about as long as A,; or nearly so. Distal
margin of mid-basitarsus posteriorly acutely
spined, that of hind basitarsus also spined.

Colour pattern. In general Ts-¢ ferruginous-
haired and coat otherwise black. The examined
German specimens occasionally have a few yel-
low hairs on collar and scutellum.

Male

Morphological characters. Head and malar
space longer than wide, the latter about as long
as A;+,. Mandible without a beard, with broad
ventral and a small dorsal tooth. Frontal edge

of eye directed in front of mandibular condyle.
Antennae long, Ag longer than the transverse A,,
but shorter than A;. A;-s individually almost
parallel-sided and almost twice the distal width.
Outer surface of hind tibia convex, covered with
dense short hairs; posterior fringe not dense,
shorter than greatest width of the segment.
Genitalia as in Fig. 41; outer edge of gonostylus
curved obliquely inwards and ending in a stout
acute process; volsella projecting well beyond
gonostylus, moderately broad except expanded
considerably inwards at the end.

Colour pattern. The examined German indivi-
duals have dull pale yellowish coat on thorax,
dorsally with a variable amount of black hairs
which occasionally display a diffuse interalar
band. T, and venter with pale yellowish hairs,
pile on T,.-, ferruginous.

Distribution

World distribution. Europe (from Belgium, the
Alps, Yugoslavia, Albany, the Balkans, and
north to Denmark (Southeast Jylland), ? Sweden
(cf. above), Poland; in European USSR extend-
ing north to White Russia, districts of Kaluga,
Moscow, Ryazan, Perm and south to districts
of Chernovtsy, Kamenets-Polidskiy, Poltava, Vo-
ronezh, Tsjkalov) — Southern Urals — Turkey
(Anatolian) (Ball 1914; Pittioni 1938; Dylewska
1957; Panfilov 1957; Reinig 1968 ; Tkalcu 1969).

THE DISTRIBUTION PATTERN OF
BOMBUS SPP. OCCURRING IN
SCANDINAVIA

The bumble bee fauna of the world comprises
250 to 300 species of which 50 to 55 species
occur in Europe. Even though new species have
been added, revisions are reducing the total
number by Skorikov (1922b, p. 135) counted to
307 species including S8 European ones. Re-
garding the pleistocene glaciations, the relatively
small territory, and the northern position of
Scandinavia, the bumble bee fauna of the penin-
sula is rich. A total of 29 Bombus spp. presented



here comprises -more than half the number of
European species. It exceeds that of the neigh-
bouring countries of which Finland is represented
by 25 species (present revision), comprising 24
Scandinavian ones in addition to the rarely
recorded B. semenoviellus Skorikov, and Den-
mark is occupied by 19 species (Hammer &
Holm 1970), all of which occur in Scandinavia.

Although some areas are still insufficiently
investigated and further observations could im-
prove the knowledge of the distribution of some
of the species, the present study reflects to a
great extent the composition of the Scandinavian
bumble bee fauna. The distribution, illustrated
on the dot maps, refers, however, to more than
hundred years of collecting, which might give
rise to the question whether it corresponds to
the recent occurrence of the individual species.
The large collections from the very last decades
have, however, in general implied an extension
of area, which indicates that the dot maps could
well depict the actual distribution. In two cases
only, viz. in B. distinguendus and B. subterraneus,
peripheral records of older date, not being con-
firmed during recent observations, indicate pos-
sible faunistic changes of negative nature. Those
cases do not, however, influence a broad zoogeo-
graphical grouping of the species outlined below.

Species with restricted southern distribution

This group includes four species, viz. B. cullu-
manus, B. ruderatus, B. veteranus and B. pomorum,
of which the three former are confined to south-
ernmost Sweden (Fig. 93). The population of
B. cullumanus (Figs. 58, 93 A) is restricted to
southernmost Skane and Oland. The species has
a disjunct distribution in Europe and West Asia.
The Scandinavian population belongs to the
nominate subspecies which has a relic distri-
bution in Europe, being confined to South-
eastern England and the extreme coast from the
Netherlands to East Germany. The main occur-
rence of the species is represented by B. c.
serrisquama extending from Central Russia, east
to western part of Southern Siberia and south-
east to eremials in Turkestan and Afghanistan.
B. cullumanus is otherwise recorded in Northern
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Spain, France, Poland, Hungary and Northern
Caucasus. B. ruderatus (Figs. 76, 93 B), occurring
mainly along the coast from Halland in west
to Blekinge in east, is a Mediterranean fauna
element with a Euromediterranean distribution.
It is widely distributed throughout the European
continent except in the southeastern part, and
moreover reaches the British Isles, Madeira, and
Northwest Africa. B. cullumanus and B. ruderatus
are restricted in Fennoscandia to southernmost
Sweden, while B. veteranus (Figs. 90, 93 C) also
scantily occurs throughout Southern and Central
Finland. The latter has a southern Eurosiberian
distribution, ranging from the British Channel
throughout Central Europe east to Predbaykalje
and Northern Mongolia. Owing to a single
specimen of B. pomorum, which according to
the label was caught in Ostergdtland: Atvida-
berg, this species is added here. It is a Mediter-
ranean species with recent westpalearctic distri-
bution ranging throughout Central Europe east
to the Southern Urals and southeast to the
Balkans. It is also known from Turkey.

Northerly advanced southern species

The term ‘northerly adv‘anced southern species’
as used here, applies to species with recent distri-
bution in Southern Scandinavia, i.e. broadly
speaking the area represented by regio fagina
and regio quercina (Fig. 2). If also advanced
further north, the species does not occur in
regio alpina/arctica.

As many as ten species are included here.
The consecutive northern limits of nine of them
are noteworthy (Fig. 94 A-I), more or less
forming the same contours. Starting from the
coast of Norway, the boundaries run close to-
gether and then spread fan-like across Central
Sweden before joining to enter a southern and
northern group framing the Gulf of Bothnia;
further east most of them converge into Russia.
This characteristic undulating belt of northern
border areas, comprising the northern limits of a
number of terrestrial animals (Lindroth 1956)
and plants (cf. Hultén 1950, the maps) is a tension
zone due to a complex of ecological factors,
of which climatic ones play an important role.
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Fig. 93. The average northern limits of A: B. cullumanus (Kirby); B: B. ruderatus (Fabricius); C: B. veteramus

(Fabricius).

The mountain range as a natural barrier is
clearly demonstrated by some of the species,
extending along the extreme south and west
coast of Norway. The species are divided into
two subgroups according to the position of the
northern limits crossing the southern end of Gulf
of Bothnia or passing north of it.

Species with northern limit crossing the southern
end of Gulf of Bothnia (Fig. 94 A—F). B. musco-

rum, B. terrestris, B. subterraneus, B. magnus,
B. sylvarum and B. humilis are included here.
The disjunct Scandinavian distribution of B. mus-
corum (Figs. 82, 94 A) is remarkable. The species
in Norway is restricted to the extreme coast
from the southernmost point of the country
north to nearly 68° N, while in Sweden mainly
occurring in the southernmost part of the country
and scantily recorded northeast to 60° N in
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Fig. 94. The average northern limits of A: B. muscorum (Linnaeus); B: B. terrestris (Linnaeus); C: B. subterra-
neus (Linnaeus); D: B. magnus Vogt; E: B. sylvarum (Linnaeus); F: B. humilis Illiger; G: B. lapidarius (Lin-
naeus); H: B. ruderarius (Miiller); 1: B. distinguendus Morawitz; J: B. soroeensis (Fabricius).

Uppland. This atlantic type of distribution is
emphasized by the subspecific splitting of the
Scandinavian species (Fig. 82) of which B. m.
liepetterseni is adapted to the atlantic climate on
the Norwegian west coast. However, owing to
a few relic occurrences north of the indicated
boundary (Fig. 94 A), that of Finland: Le:
Kilpisjidrvi situated in the mountain region as
far north as 69° N, B. muscorum apparently

proceeded further towards the north during more
favourable climatic conditions in earlier post-
glacial period than at present. Outside Fenno-
scandia the species occurs in the British Isles
and ranges throughout the European continent
northeast to almost the Polar Circle in Russia
and with relic occurrences north to 69° N.
Further east it occurs in Kazakhstan, Northern
Tien Shan, Southern Siberia, Northern Mongolia -
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east to Manchuria, and is also known from
Turkey, Transcaucasus, and the Caucasus.

Another species apparently having an atlantic
type of distribution is the critical species B.
magnus (Figs. 55, 94 D). At least information
so far indicates a continuous distribution along
the Norwegian coast north to 70° N, and a
disperse occurrence in Southern Scandinavia
northeast to 63° N on the coast of Gulf of
Bothnia. It is known from the southernmost
part of Finland and outside Fennoscandia is
so far recorded in Scotland, the Orkneys, the
Pyrenees, throughout Central Europe north to
the Baltic Sea, and, moreover, in scattered areas
in Asia east to Manchuria and China (Kansu).

The four remaining species in this subgroup
present a continental type of distribution in
Scandinavia, reaching rather far north in Eastern
Sweden, but in Norway confined to the south-
eastern lowlands. B. terrestris (Figs. 57, 94 B),
in Norway only recorded in the environs of Oslo-
fjord and in Sweden widely distributed northeast
to about 60°30” in Gistrikland, is an expansive
species. There are only recent finds from the
northern border areas, which partly include pre-
viously quite well investigated localities. It is
a Mediterranean species, outside Scandinavia
having a wide Euromediterranean distribution,
occurring in British Isles, Canary Islands, North-
west Africa, throughout Central and Southern
Europe, Caucasus east to Kazakhstan and
reaching the eremial in Turkestan.

As mentioned in the treatment of B. subter-
raneus (Figs. 92, 94 C) the distribution of this
species in Norway is uncertain, It is concluded
that if it still exists, the population is apparently
withdrawn to the southeasternmost part of the
country, occurring in areas which lately have been
poorly investigated. B. subterraneus is in Sweden
widely distributed northeast to 60°30’ in Upp-
land, while in Finland it is only singly recorded
on the south coast. The species outside Fenno-
scandia occurs in Southern England, throughout
the continent south to France, Italy, the Balkans,
throughout Central Russia and east to Northern
Mongolia. It is also known from Turkey and
Caucasus.

B. sylvarum (Figs. 89, 94 E), in Norway reach-
ing to the southeasternmost lowlands and the

extreme southern coast, is in Sweden widely
distributed northeast to nearly 62° N in Héalsing-
land. It is recorded in southeasternmost Finland.
B. sylvarum outside Fennoscandia occurs in the
British Isles and on the continent ranges from
NW Spain, Italy, the Balkans, north to 60° N
in NW Russia, and east to the southern Urals.
It occurs in Altai, but the Asiatic information
is meagre. It is known from Turkey, Caucasus
and the eremial in Iran.

The distributional pattern of B. humilis (Figs.
79, 94 F) is rather like that of B. sylvarum except
that the former ranges markedly further north,
e.g. along the coast of Gulf of Bothnia recorded
north to about 64° N in Visterbotten. Both
species have almost the same Eurasian distri-
bution except that so far B. humilis is known
to have a wider Asiatic distribution, reaching
east to Baykal and Northern Mongolia.

Species with northern limit running north of
Gulf of Bothnia (Fig. 94 G-1J). Four species, viz.
B. lapidarius, B. ruderarius, B. distinguendus and
B. soroeensis belong to this subgroup of which
the three former have a continental type of
distribution. B. lapidarius (Figs. 65, 94 G) in
Norway is distributed in the southeastern low-
lands, penetrates some of the adjacent valleys
and moreover extends along the extreme coast
north to 61° N. In Sweden the species is so far
observed northeast to nearly 63°30’ N in Anger-
manland. Thus it is a question whether the hiatus
in Visterbotten and Norrbotten is real or due
to insufficient investigations, i.e. it is uncertain
whether the Swedish population by now is linked
to the Finnish population in the northern end
of the Gulf of Bothnia. B. lapidarius is a Mediter-
ranean species, outside Fennoscandia ranging
throughout Europe, in Russia reaching north
to 60° N and east to the Volga. It moreover
occurs in Tunisia and penetrates the eremial in
the area ranging from Turkey to Caucasus.

B. ruderarius (Figs. 87, 94 H) in Norway is
restricted to the southeastern lowlands and the
extreme south and southwestern coast. It is dis-
tributed throughout Sweden northeast to Norr-
botten, where the species is connected with the
Finnish population. B. ruderarius outside Fenno-
scandia extends throughout Europe northeast to
60° N in Russia, and ranges east to Lake Baykal.



It is also known from Tunisia, Turkey and the
Caucasus.

As mentioned in the treatment of B. distingu-
endus (Figs. 91, 94 1) the population on the
southwestern coast of Norway might have dis-
appeared. The recent investigations indicate a
distribution limited to Southeastern Norway and
to the inner part of Trondheimsfjord, the latter
apparently connected to Sweden in Jdmtland.
The Swedish population is otherwise widely
distributed throughout the country, but only
sporadically recorded in Lapland. Outside Fenno-
scandia it occurs in the British Isles, in Central
and Northern Europe, in fact almost reaches
the tundra in Russia. Further east it ranges
throughout Northern Kazakhstan, Altai, West-
ern and Southern Siberia, reaches Sakhalin,
and occurs in Tien Shan. B. distinguendus at
least in Europe has a more northern distribution
than the remaining species hitherto mentioned
and might be a Siberian fauna element.

It is with doubt that the last species, viz.
B. soroeensis (Figs. 51, 94 J) is included in this
group. It has expanded wider and further north
than the remaining southern species; in fact it
is dispersely distributed north to 70° N on the
Norwegian coast. It occurs throughout Sweden
yet nowhere reaches the high mountainous region.
The species ranges throughout Finland except
in the northeastern part. B. soroeensis has ex-
panded wider and further north than previously
noted (Reinig 1939; Erlandsson 1950), and must
be considered as a dynamic southern species no
longer being peculiar to the southern Scandi-
navian fauna. Outside Fennoscandia, it occurs in
England, Scotland and on the continent, is con-
tinuously distributed throughout Central Europe
east to Northern Mongolia. It has additionally
a complex of disjunct ranges in Southern Europe,
Northern Africa, Turkey, and the Caucasus
from where it penetrates the eremial south of
Caspian Sea. It is remarkable that the species
has expanded north to 70° N in Norway.

Eastern species

Three species, viz. B. sporadicus, B. cingulatus
and B. consobrinus are termed ‘eastern’ according
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to their occurrence in Scandinavia and their
total area of distribution. They all have their
main distribution in regio coniferina (Fig. 2),
and thus are broadly characterized by their
absence from Southern Scandinavia, the high
mountainous regions, and the extreme western
and northern coast (Fig. 95). They are northern
Eurosiberian species, representing the taiga spe-
cies of the Siberian elements.

B. sporadicus (Figs. 56, 95 C) is locally frequent
and widely distributed in the forest east of the
mountain chain in Southern Norway, reaches
the coast in the wooded areas in Sor-Trondelag
and Nord-Trondelag and is, moreover, scantily
recorded north as far as the Polar Circle. The
species in Sweden is widely distributed through-
out the forest from the northern part of Dalsland
and northwards. Outside Scandinavia it occurs
throughout the taiga east to the Pacific coast
and at least in Finland, extending north to 70° N.
It ranges south to Altai and Northern Mongolia
and is distributed along the coast from Northern
Manchuria to Kamchatka.

B. cingulatus (Figs. 60, 95 B), locally few in
number, is in Norway distributed in the south-
eastern forest and adjacent subalpine zone, and
scantily occurs further north to 70° N. In Sweden
it is dispersely observed from Dalarne and north-
wards throughout the country. The species is
confined to the northern and eastern part of
Finland and further east the distribution is more
northerly than that of B. sporadicus. The southern
limit is in Siberia running north of Lake Baykal,
and its occurrence along the Pacific coast ranges
from the area east of Amur north to Anadyr.

The Scandinavian distributional pattern of
B. consobrinus (Figs. 73, 95 A) accords with
that of the main food source Aconitum septen-
trionale, both of which are distributed in conifer
forest and adjacent subalpine zone. In Norway,
the species ranges between 59° and 68°30’ N,
and locally reaches the inner end of some western
fjords and the extreme coast north of Trond-
heimsfjord. The Swedish population ranges from
Hirjedalen to Lapland (Lu. Lpm.) and extends
east to the Gulf of Bothnia in Medelpad. B.
consobrinus has a disjunct North-European dis-
tribution related to that of Aconitum. Outside
Scandinavia it is confined to Northern Karelia
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Fig. 95. The average limits for the Fennoscandian distribution of A: B. consobrinus Dahlbom; B: B. cingulatus

Wahlberg; C: B. sporadicus Nylander.

in Finland and to several separated areas north
of Leningrad — Moscow — Gorki in Russia;
it is even recorded on the east coast of Kola pen.
Further east the bumble bee ranges throughout
the Siberian taiga south of 60° N and is known
from Altai, Northeast China, Japan, Sakhalin
and Kamchatka.

Western species

This group, characterized by a westerly dis-
tribution in Scandinavia and its absence east
of Fennoscandia, is represented by one species
only, viz. B. wurfleini (Fig. 50). In Norway, the
species has a dense and wide distribution in



conifer forest and adjacent subalpine zone north
to nearly 68° N, and also occurs along the
southern and western coast. In Sweden, it ranges
from Dalsland north to Lapland (Lu. Lpm.)
and occurs scattered east to the Gulf of Bothnia.
B. wurfleini is a boreo-alpine species. With the
exception of a single record in Finland, it is in
the north restricted to Scandinavia. The southern
distributional area displays disjunct occurrences
confined to mountain ranges and adjacent forests
in Central and Southern Europe, Turkey, the
Caucasus, and the Urals.

Arctic and subarctic species

The fauna in alpine/arctic regions of Scandi-
navia is distinguished by five tundra elements
three of which, viz. B. hyperboreus, B. arcticus
and B. balteatus, are the only holarctic species
in Scandinavia while the remaining two species,
viz. B. alpinus and B. lapponicus, have a pale-
arctic arcto-alpine distribution. The members of
this group have a disjunct distribution related
to the southern and northern part of the moun-
tain chain (Fig. 96). The most arctic species is
the rather rare B. hyperboreus (Figs. 71, 96 A)
with the southern area of distribution restricted
to scattered localities ranging from Jotunheimen
to Dovrefjell in Norway and a local mountainous
occurrence in Hirjedalen in Sweden. The north-
ern distributional area is confined to several
localities in the mountainous Lapland and north-
ernmost Norway. It is a circumpolar species
with islet occurrences in the arctic fringe of both
hemispheres, inclusive Novaya Zemlya and
Greenland.

B. arcticus, in Fennoscandia and Kola pen.
represented by the subspecies B. a. diabolicus
(Figs. 68, 96 B), has a disperse distribution in
the mountainous massif in Southern Norway
and adjacent mountains in Sweden, i.e. in Hirje-
dalen and Jamtland. The northern distribution
area refers to a scattered occurrence along the
northern part of the mountain chain with a
wider distribution in northernmost Norway. B. a.
diabolicus extends east throughout Northern
Finland to Kola pen. and B. arcticus is other-
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wise distributed in Arctic Siberia, Novaya Zem-
lya, Kamchatka, Arctic America and Greenland.

With exception of a rather narrow gap in the
area separating the southern and the northern
part of the mountain chain, B. balteatus (Figs.
70, 96 D) is widely distributed in regio alpina/
arctica and regio subalpina/subarctica from the
southern elevation of the mountain range to the
northern coast. It is also recorded locally in
adjacent spruce forest and at sea level in the
inner part of the western fjords. It is distributed
throughout Northern Finland, occurs in North-
ern Siberia, Kamchatka, Alaska, western part
of Arctic Canada, along the mountain range in
the Rocky Mountain States, and has a relic
occurrence in Mongolia.

In Scandinavia, the arcto-alpine B. alpinus
(Figs. 67, 96 C) possesses a clearly disjunct dis-
tribution related to the southern and the northern
part of the mountain chain, and in Northern
Norway has expanded to the extreme coast.
It is a European species, in the north restricted
to Fennoscandia and the Kola pen., and in the
south to the Alps.

The distributional pattern of the arcto-alpine
B. lapponicus (Figs. 63, 96 E), the dominant
bumble bee in the mountains, is noteworthy.
The species is continuously distributed in regio
alpinafarctica and regio subalpine/subarctica
throughout Scandinavia and frequently observed
in adjacent forest as well. In Norway, it locally
reaches the extreme western and northern coast,
in Sweden approaching the Gulf of Botimia
and moreover singly recorded as far southeast
as in Uppland. Owing to its wide distribution,
there is no clear gap corresponding to the hiatus
between the southern and northern part of the
mountain chain. The species in Finland is con-
fined to the northern part of the country and
further east it extends throughout northern Rus-
sia and Siberia to Bering Strait, and Kamchatka.
The southern area of distribution is related to
Scotland, Western England, and disjunct ranges
in the mountains of Central and Southern
Europe. Relic occurrences are moreover re-
corded in Altai, Pamirs, and Tien Shan. B.
lapponicus has a wider distribution than the
remaining Scandinavian tundra elements and is
often mentioned as a subarctic species.
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Fig. 96. The average limits for the Fennoscandinavian distribution of A: B. hyperboreus Schonherr; B: B. arc-
ticus Kirby; C: B. alpinus (Linnaeus); D: B. balteatus Dahlbom. The southern limit of E: B. lapponicus

(Fabricius).

Species widely distributed throughout Scandinavia

This group comprises a total of six species,
viz. B. lucorum, B. hypnorum, B. jonellus, B.
pratorum, B. hortorum, and B. pascuorum, all
of which are widely distributed throughout the
entire Scandinavian peninsula, i.e. from east to
west and from south to at least 70° N. Their
vertical distribution in Southern Norway ranges

from sea level to regio subalpina; only B. jonellus
and B. pratorum are also frequent in regio alpina
and north of 70° N. B. jonellus (Fig. 62) is the
only species occurring in Iceland. It is distri-
buted in British Isles, Central and Northern
Europe, Western and Southern Siberia, Altai,
Amur, and has been recorded in Turkey. B.
pratorum (Fig. 64), B. hortorum (Fig. 75), and
B. pascuorum (Fig. 86) are outside Fennoscandia



widely distributed in British Isles, throughout
the European continent, and eastwards at least
to Lake Baykal. They are known from Turkey.
B. pratorum and B. hortorum moreover reach
the eremial in Iran and the latter also occurs
in Algeria. B. lucorum (Fig. 54) has a wide
Eurasian distribution, outside Fennoscandia ex-
tending throughout Europe and ranging through-
out Siberia and adjacent southern countries east
to Manchuria, Sakhalin, and Kamchatka. It is
known from Northern Turkey, Pamirs, and Tibet.
The ubiquitous species comprise a group of
minor zoogeographical interest except for the
latter species, viz. B. hypnorum (Fig. 61), which
should be commented upon. Though widely
distributed throughout Fennoscandia, it displays
a great affinity to the forest. This is clearly
illustrated by its scattered occurrence in North-
ern Norway, everywhere being related to the
conifer forest (cf. Figs. 61 and 2), and by the
fact that the species is less frequent along the
west coast than inland and not at all recorded
in Gotland or the Aland islands. B. hypnorum
is a Siberian fauna element, expanding the taiga
far throughout Central Europe until the Channel
constitutes the barrier to the British Isles. It is
widely distributed throughout Siberia and on
the Pacific coast ranges from Japan north to
Anadyr. The species is treated by Reinig (1965,
p. 131) as a sub-boreal taiga element.

REMARKS ON THE SCANDINAVIAN
FAUNA

The zoogeographical survey above articulates
the mixture of elements constituting the com-
position of the Scandinavian bumble bee fauna.
It reflects the great variability in ecological
conditions, the contrast in topography and cli-
mate, and the position of the peninsula,
extending from 55°20” to 71°11” N and form-
ing the northwest corner of the Eurasian
continent. Not only the various fauna elements
but also the number of species constitute the
faunal composition. A total of twenty species
represented in Southern Sweden constitutes the
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bulk of the Scandinavian Bombus spp. and com-
prises the fourteen southern species in addition
to the six ubiquitous ones. A decline in number
of species and a change in fauna elements on
going north is to be expected, but as many as
14 species occur in northernmost Norway, i.e.
the counties Troms and Finnmark, and reflect
the fairly favourable living conditions that far
north. In addition to the ubiquitous species and
the southern B. soroeensis, the five tundra ele-
ments, viz. B, hyperboreus, B. arcticus, B. baltea-
tus, B. alpinus, B. lapponicus, and the taiga
species B. sporadicus and B. cingulatus, are re-
presented. However, the fauna in regio arctica
is limited to the five tundra elements besides
the ubiquitous B. jonellus and B. pratorum, a
composition corresponding to that of regio
alpina in Southern Norway.

Of particular interest is the zonation along the
west coast of Southern Norway being included in
regio quercina (Fig. 2). A total of twelve species
is represented, viz. all the ubiquitous species in
addition to B. muscorum, B. magnus, B. lapida-
rius, B. soroeensis, B. wurfleini and B. lapponicus.
With exception of the two latter, they are south-
ern species and defend the rather awkward use
of regio quercina applied to the west coast.
However, occurrence of the tundra element B.
lapponicus and the fact that B. muscorum is
represented by the atlantic subspecies B. m.
liepetterseni clearly distinguish this northern part
of regio quercina from the more typical southern
fauna in the remaining part of this region.

IMMIGRATION ROUTES OF
SCANDINAVIAN BUMBLE BEES

The quaternary glaciations of Northeast Europe
exterminated the flora and fauna of Scandinavia,
and, in the geological time scale, plants and
animals now distributed throughout the penin-
sula are young immigrants. Thus it should be
easier to survey the natural history of Scandi-
navia than that of other parts of the world --
the main problem being related to the biological
effect of the last glaciation (Wiirm), timing,
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and direction of post-glacial immigration. Since
the end of the last century, the question has
risen as to whether the last glaciation completely
covered Scandinavia or left possibilities for gla-
cial survivors, owing to the fact that recent
distribution of a number of plants and animals
cannot be explained by post-glacial invasion.
Theories on survival throughout Wiirm in ice-
free refuges on the west coast of Norway have
been suggested, favoured, and refuted by bio-
graphers and geologists respectively (cf. Lindroth
1949, 1962). During the past decade survival
through the ‘Younger Dryas period’ only, has
been discussed (Lindroth 1969).

The scope of the present work has been to
compile facts on taxonomy, phenotypic varia-
tions, and distribution of Scandinavian Bombus
spp. to serve as a basis for further investigation.
The ecological claims governing its distribution
and faunal history have been stressed. As to
the latter, the distributional pattern of the
Scandinavian Bombus spp. indicates that the

recent fauna is compounded by post-glacial ele- .

ments only. In the treatment of B. wurfleini,
B. lapponicus, and B. consobrinus, theories of
interglacial relicts were disputed by me. The
view of principal immigration routes tentatively
indicated below, is based on zoogeographical
information summed up in previous chapters.

Southern immigrants

The term southern immigrants embraces spe-
cies invading Scandinavia from south, mainly
over Denmark to Southern Sweden. The species
included here can be subdivided into three
categories:

(1) Species with recent distribution confined
to Southern Scandinavia, i.e. with the northern
limits crossing the southern end of the Gulf of
Bothnia or running further south. The subgroup
comprises a total of nine species, viz. the ex-
treme south-swedish species B. cullumanus, B.
ruderatus, B. veteranus (Fig. 93) and the northerly
advanced southern species B. muscorum, B.
magnus, B. terrestris, B. subterraneus, B. sylvarum
and B. humilis (Figs. 94 A—F). Invasion of a

tenth species, viz. B. pomorum, is doubtful, as
the single Swedish record might be due to
accidental anthropochore introduction.

(2) Species with ‘double’ immigration (Lindroth
1949), i.e. species which have invaded Scandi-
navia from two or more directions, viz. from
south over Denmark and from east over Finland.
This subgroup contains the northerly advanced
species with the northern limits running north
of Gulf of Bothnia viz. B. lapidarius, B. rude-
rarius, B. distinguendus and B. soroeensis (Fig.
94 G-J) and additionally the ubiquitous species,
viz. B. lucorum, B. hypnorum, B. jonellus, B.
pratorum, B. hortorum and B. pascuorum. These °
species first invaded Scandinavia from the south.
On approaching northeast to Norrbotten, the
populations were met by Finnish populations
spreading over to Sweden round the Gulf of
Bothnia. Regarding B. lapidarius, there may still
be a + gap between the Swedish and Finnish
populations. The Scandinavian and Finnish po-
pulations are in general not phenotypically dis-
tinguished, and are treated as identical popu-
lations. Exceptions are perhaps B. hortorum and
B. pascuorum. As mentioned in the treatment of
B. hortorum, the species displays a pronounced
tendency to melanism in Southern Norway while
melanic specimens are not all observed in North-
ern Scandinavia. It is suggested that a population
with gene-pole dark might have invaded Scandi-
navia from south while another population with
gene-pole light reached the peninsula from the
east. Subspecific evaluation of B. pascuorum,
based on clinal variations, indicates as many as
three subspecies being confined to the Scandi-
navian mainland, which might give reason to
suggest post-glacial invasion from three principal
routes: B. p. pallidofacies invading Scandinavia
from south, B. p. sparreanus from east round
Gulf of Bothnia, and B. p. smithianus reaching
northernmost Norway from the northeast. The
intergrading areas could then have been reached
by populations presenting clinal variations in
opposite directions. However, lack of information
about populations east of Finland make this
suggestion rather hypothetical. At any rate, the
widely distributed B. pascuorum has invaded
Scandinavian from south and east as well.

(3) Boreo-alpine and arcto-alpine species. The



boreo-alpine B. wurfleini and the arcto-alpine
B. alpinus and the subspecies B. lapponicus scan-
dinavicus refer to this subgroup. It seems likely
that they lived at the edge of the ice during the
last glaciation and when the ice retreated they
followed northwards, i.e. they are southern post-
glacial immigrants. The earlier faunal history
of these species is not commented upon here.

Eastern immigrants

The term eastern immigrants of Lindroth
(1949) is used for all species in post-glacial time
invading Scandinavia east of the Baltic Sea.
Thus the species mentioned as southern immi-
grants under the heading ‘double’ immigration,
are eastern immigrants as regards the invasion
over Finland. Otherwise eastern immigrants refer
to the tundra elements B. hAyperboreus, B. arcticus,
B. balteatus and B. L. lapponicus (Fig. 96 A—B,

D-FE) and to the taiga elements, viz. B. sporadicus,

B. cingulatus and B. consobrinus (Fig. 95). In
the treatment of B. balteatus, attention is directed
to a possible double immigration, based on the
great phenotypical variability including a pro-
nounced tendency to melanism in Southern Nor-
way — yet mentioned only as a speculative
theory. However, double immigration of B. lap-
ponicus, represented by two subspecies (Fig. 63),
is obvious. The nominate subspecies is a north-
eastern immigrant while B. I scandinavicus is a
southern invader and consequently is included
above as a southern immigrant.

B. consobrinus (Figs. 73, 95 C) is the only
puzzling member of the Scandinavian bumble-
bees owing to its recent disjunct distribution in
Fennoscandia, presenting a wide gap in Fin-
land. Clinal variations along an immigration
route extending from Eastern Asia, throughout
the taiga in Siberia, and west into Scandinavia,
is mentioned in the treatment of the species.
The very close morphological and phenotypical
relationship between the separated populations
in Scandinavia, Finland, and adjacent part of
U.S.S.R., emphasize their subspecific identity
and gives reason to surmise a former continuous
distribution in post-glacial time.
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SUMMARY

The aim of this study is to present a synopsis
of the genus Bombus in Scandinavia (= Norway
and Sweden).

1. A historical review is given, beginning with
Linnaeus, who described ten valid Bombus spp.
from his home country Sweden. The subsequent



pioneer contributions to the knowledge of the
Scandinavian bumble bee fauna are briefly sum-
marized. The topography and climate in Scan-
dinavia are then shortly commented upon, fol-
lowed by a simple regional division based on
ecological conditions and expressed by tree
limits.

2. The main areas investigated by me during
the years 1939-1969 with several years of inter-
vals are reviewed, and the museum and private
collections under revision are listed. About 56,700
specimens were examined altogether.

3. Procedures related to the treatment of
bibliography, taxonomy and distribution of the
Scandinavian species are described.

4. Classification is commented upon and the
strong homogeneity in the subgenera of Bombus
is in particular emphasized.

5. Keys to the Scandinavian species of Bombus
are given.

6. The main part of this work is devoted to
the study of the Scandinavian species, arranged
by subgenera. An attempt is made to provide
valid designations and synonyms with information
about the type and the type area. The treatment
of each species deals with the following items
(some of which are for convenience assigned to
the actual subgenus or subspecies): List of syno-
nyms also including bibliographic references to
the Scandinavian fauna; first record in Norway
and Sweden respectively; nomenclatural and/or
taxonomical remarks, e.g. listing named infra-
subspecific forms; diagnostic descriptions (mor-
phological characters, colour pattern, variations);
distribution in Norway and Sweden respectively,
showed by dot maps, and detailed list of locali-
ties; distribution in Finland and general occur-
rence throughout the world; biology. In several
species, phenotypic variations, distribution, and
biology are subject to remarks or discussion.

A total of 29 species, divided into 34 subspecies,
is recognized, of which 235 species (28 subspecies)
occur in Norway, while all the species (33 sub-
species) are recorded in Sweden.

The study of the subgenus Bombus s.s. sup-
ports specific recognition of the critical taxon
B. magnus. The male of this species is, however,
not distinguished from the male B. lucorum.
The subgenus is represented by four species, viz.
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B. lucorum, B. magnus, B. sporadicus and B.
terrestris of which the latter is new to Norway.

The subgenus Pyrobombus is represented by
five species, of which B. lapponicus is divisible
into two subspecies, viz. B. [ lapponicus and
B. . scandinavicus. As a result of a phenotypic
study it is stated that the distribution of the
nominate subspecies extends west to northeastern-
most Sweden and Norway. Regarding the rapid
cycle of B. jonellus, B. lapponicus and B. pratorum
the seasonal length is noteworthy, lasting to the
beginning or end of September. In addition to
late-emerging queens lengthening the season, it
is indicated that under favourable conditions B.
lapponicus and B. pratorum possibly produce
two generations, as recently suggested for B.
Jonellus.

A total of four species is distinguished in the
arctic subgenus Alpinobombus. The conspecificity
of the Canadian B. a. arcticus and the Scandi-
navian B. a. diabolicus (= B. alpiniformis) is
evaluated and maintained, i.e. a specific ranking
of the latter is refuted. The unstable colouring,
including melanism, of B. balteatus is studied.
It is concluded that the great range of variations
are not geographically segregated except for
those related to melanism. As to the latter, the
frequency of recorded melanics, being high in
mountainous Southern Norway, is markedly
reduced on going north; a tendency to melanism
is in fact not observed at all in northernmost
Norway. The theory of arctic species being
adapted to solitary living is moreover disputed.
A great number of collected workers, and records
of colonies, prove that B. alpinus, B. arcticus
and B. balteatus regularly produce a worker
caste. Regarding B. hyperboreus, the revision
reveals no reliable records of colonies in its
entire geographical range. Although few in num-
ber, workers have, however, been observed in
Scandinavia and further east. Recent observa-
tions of B. hyperboreus usurping colonies of
B. arcticus in the western hemisphere and a
colony of B. jomnellus in Scandinavia indicate
that this high-arctic species is a facultative in-
quiline rather than (even temporarily) adapted
to solitary living.

The subgenus Megabombus is represented by
three species. The information acquired about
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the occurrence of B. consobrinus only confirms
the relation to its main food source Aconitum
septentrionale, i.e. all recent records also refer
to the distributional area of this plant. In the
widely distributed B. hortorum a pronounced
tendency to melanism, confined to the southerly
part of Scandinavia, is evaluated. In Norway,
it is characterized by a maximum of melanic
records on the southwestern coast (roughly 75%
melanism in the outer district of Rogaland) and
an apparently clinal decrease towards northeast
(59 melanism in southern district of Oppland).
In Sweden there is a pronounced tendency to
melanism in Oland and Gotland islands com-
pared with that of the mainland. There is no
tendency to melanism in Northern Scandinavia
nor in Finland, which favours a theory of two
Scandinavian populations: A southern popu-
lation with gene-pole dark in the post-glacial
period invading the peninsula from south, and
a northern population with gene-pole light immi-
grating from the east.

As many as six species represent the subgenus
Thoracobombus. Clinal variations in three of the
species have been estimated by a broad grouping
of certain colour characters, and the following
subspecies were recognized: B. humilis hafsahli-
anus, B. m. muscorum, B. m. liepetterseni nov.
ssp. (= B. m. smithianus auctt. nec White (par-
tim)), B. pascuorum smithianus White (= B.
agrorum erlandssoni Kruseman), B. p. sparreanus
nov. nom. (= B. agrorum bicolor Sparre Schnei-
der), B. p. pallidofacies Vogt. nov. status and
B. p. gotlandicus. The subspecific position of
B. p. barcai and B. p. romani is supressed, both
of which are transitional forms only. In a fourth
species of this subgenus, viz. B. sylvarum, the
frequency of melanism has been estimated, and
it is concluded that the Scandinavian population
produces dimorph infrasubspecific forms divided
into a typical and a strongly melanic form.

Humidity and effect of isolation of populations
are merely traced as factors influencing the
accumulation of melanic alleles. Melanic speci-
mens are produced in both sexes and castes

which proves that the tendency to melanism is
not sex-associated. A sexual dimorphism is,
however, generally known in a number of Bombus
spp. In the Scandinavian species or subspecies
such a dimorphism is easily recognized in, for
instance, B. wurfleini mastrucatus, B. cullumanus,
B. lapponicus scandinavicus, B. lapidarius and
B. subterraneus, where pile of head and thorax
is black in females, while having a variable
admixture of yellow (confined to pile of face
and/or vertex collar, episternum and scutellum)
in males.

7.In a survey of the distributional pattern,
Bombus spp. are arranged according to their
Scandinavian distribution as follows: (1) Four
species with restricted southern distribution;
(2) ten northerly advanced southern species;
(3) three eastern species; (4) one western species;
(5) five arctic and subarctic species; (6) six
species widely distributed throughout Scandi-
navia.

8. The composition of the Scandinavian fauna
is traced. As expected, Southern Scandinavia is
represented by the bulk of the species, comprising
14 southern and 6 ubiquitous species. The com-
position in northernmost Norway, making a
total of 14 species, is characterized by the five
tundra elements, viz. 4 species of Alpinobombus
in addition to B. lapponicus and two taiga species,
viz. B. sporadicus and B. cingulatus. The remaining
species reaching that far north are the six ubi-
quitous species and the southern species, B. so-
roeensis, yet the latter is observed only along
the Norwegian coast north to 70° N. However,
the bumble bee fauna in Arctic proper is limited
to the tundra elements in addition to the ubiqui-
tous B. jonellus and B. pratorum, and corresponds
to the fauna in the mountainous massif of
Southern Norway.

9. Finally the immigration routes are indi-
cated. Although the disjunct Fennoscandian dis-
tribution of B. consobrinus is a puzzling zoogeo-
graphic problem, it is concluded that the recent
distribution of all the Scandinavian Bombus
species is due to post-glacial invasion only.
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number of the county and the two last t.

ot the county cf. Fig. 99.

18 Nordland county 1852 Tjeldsund ()
04 Bode (v) 1853 Evenes (o)
1802 Boda () 1854 Ballangen (o)
. 1805 Narvik (@) ¢
, e 1811 Bindal (y) 1855 Ankenes (g)° =

FERE Y 1856 R
ST A N 1814 Bronnoy (y) ost (v)
» /a . - 1815 Vega (y) 1857 Varoy (v)
e i w 1858 Moskenes (v)
& = + 1816 Vevelstad (y) €
o W N 1860 Vestvagey (v)
: 1818 Herey (y) .
B \NORDLAND 7 1865 Vagan (v)
1820 Alstahaug (y)
o ® : 1822 Leirfjord (y) 1866 Hadsel (v)

Z r 1824 Vefsn (i 1867 Bo (v)
A% . 1825 Grane((i)) 1868 Oksnes (v)
% $F L~ " 1826 Hattfjelldal (i) 1870 Sortland (v)
a D 1827 Donna (y) 1871 Andey (v)
1828 Nesna (y)
1832 Hemnes (i) 19 Troms county
1833 Rana (i) 1901 Harstad (y)
1834 Lurey (y) 1902 Tromse (y)
1835 Treena (y) 1911 Kvefjord (y)
1836 Rodoy (v) 1913 Skénland (i)
1837 Meley (y) 1915 Bjarkey (y)
1838 Gildeskal (y) 1917 Ibestad (y)
1839 Beiarn (i) 1919 Gratangen (i)
1840 Saltdal (1) 1921 Salangen (i)
1841 Fauske (i) 1922 Bardu (i)

1842 Skjerstad (i) 1924 Malselv (i)
1845 Serfold (o) 1925 Sorreisa (i)
1848 Steigen (o) 1926 Dyrsy (v)

1849 Hamaroy (9) 1927 Tranwy (y)
S < 1850 Tysfjord (o) 1928 Torsken (y)
u«‘-.."‘w‘- 1851 Ledingen (v) 1929 Berg (y)

Fig. 97. Division of Northern Norway. Names and limits dated to 1969. ©=0.
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RURAL DISTRICTS AND CITIES IN NORWAY
The numbers below refer to official index number of the rural
districts and cities. The two first figures correspond to the index

o the index of the rural

district or the city. As the two first figures are common for all
districts within a county, only the two last are used in Figs. 97,
98, to save space. The suffixes (i), (), (@), (s), (v), (¥) refer to
the inner, outer, northern, southern, western and eastern district

1931 Lenvik (y)

1933-Balsfjord (i)
1936 Karlsoy (y)
1938 Lyngen (i)
1939 Storfjord (i)
1940 Kéafjord (i)
1941 Skjervay (y)
1942 Nordreisa (i)
1943 Kvanangen (i)

20 Finnmark county

2001 Hammerfest (v)
2002 Varde (n)

+.2003 Vadse (n)
2011 Kautokeino (i)

2012 Alta (i)

2014 Loppa (v)
2015 Hasvik (v)
2016 Serpysund (v)
2017 Kvalsund (v)
2018 Masay (v)
2019 Nordkapp (v)
2020 Porsanger (n)
2021 Karasjok (i)
2022 Lebesby (n)
2023 Gamvik (n)
2024 Berlevag (n)
2025 Tana (n)
2027 Nesseby (n)
2028 Béatsfjord (n)
2030 Sor-Varanger ()
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RURAL DISTRICTS AND CITIES IN NORWAY

The numbers below refer to official index number of the rural districts and cities,

The two first figures correspond to the index number of the county and the two last

to the index of the rural district or the city. As the two first figures are common

for eI} districts within a county, only the two last are vsed in Figs. 97, 98, to save

space. The suffices (i), (), (), (), {v), (p) refer to the inner, outer, nosthem,

southern, western ond eastem district of the county cf Fig. 99.

01 Pstiold county
0101 Halden
0102 Sarpsborg
0103 Fredrikstad
0104 Moss

0111 Hvaler
0113 Borge
0114 Varteig
0115 Skijeberg
0118 Aremark
0117 Marker
0121 Rgmskog
0122 Trpgstad
0123 Spydeberg
0124 Askim
0125 Eidsberg
0127 Skiptvet
0128 Rakkestad
0130 Tune

0131 Rolvspy
0133 Krakergy
0134 Onsgy
0135 Réde:
0136 Rygge
0137 Valer
0138 Robel

02 Akershus county
0211 Vestby
0213 Ski

0214 As

0215 Frogn
0216 Nesodden
0217 Cppegtrd
0219 Berom
0220 Asker
0221 Aurskog-Hgland
0226 Sgrom
0227 Fet

0228 Ralingen
0229 Enebakk
0230 Lgrenskog
0231 Skedsmo
0233 Nittedal
0234 Gierdrum
0235 Ullensaker
0236 Nes

0237 Eidsvoll
0238 Nennested
0239 Hurdol

0301 Oslo

04 Hedmork county
0401 Hamar (5)

0402 Kongsvinger {s)
0412 Ringsaker {5)
0414 Vong {5)

0415 Lgten ()

0417 Stange &}
0418 Nord-Odal )
0419 Sgr-Odat (5}
0420 Eidskog ()

0423 Grue 5}
0425 Asnes (s)
0426 Valer (5)
0427 Elverum (s}
0428 Trysil {n)
0429 Amot (1)
0430 Stor~Elvdal {n)
0432 Rendalen (n)
0434 Engerdal (n)
0435 Tolga-Os (n)
0437 Tynset ()
0438 Alvdat {n)
0439 Folidal {n)

05 Oppland county
0501 Liliehammer (s)

0502 Gjpvik {s}

0511 Dovre {n)

0512 Lesia (n)

0513 Skjak {r)

0514 Lom (n)

0515 Vaga {n)

0517 Sel {n)

0518 Fron {n)

0520 Ringeby {5)
0521 Qyer (s}

0522 Gousdal (5)
0528 Pstre Toten (s}
0529 Vestre Toten (5)
0532 Jevnaker {s)
0533 Lunner (s}

0534 Gran (s)

0536 Sgndre Land (s)
0538 Nordre Land (s)
0540 Sgr-Aurdal (s)
0541 Esnedal (5)
0542 Nord-Aurdal (5)
0543 Vestre Slidre {n)
0544 Pystre Slidre (n)
0545 Vang {n}

06 Buskerud county
0601 Ringerike {g)

0602 Drammen (g)
0604 Kongsberg (3)
0815 Fla (v}

0616 Nes (v}

0617 Gol {v)

0618 Hemsedal (v}
0619 Al (v)

0620 Hot (v)

0621 Sigdal (v)
0622 Krgdsherad ()
0623 Modum {9)
0624 Pure Eiker (3)
0625 Nedre Eiker (4)
0626 Lier (5}

0627 Rgyken {3)
0628 Horum (¢)

0631 Flesberg (s)
0632 Rotlag {v)
0633 Nore og Uvdal {v)

07 Vestfold county
0702 Holmestrand

0703 Horten
0705 Tensberg
0706 Sandefjord
0707 Lorvik
0708 Stavern
0711 Svelvik
0713 Sande
0714 Hof

0716 Vale
0717 Borre
0718 Ramnes
0719 Andebu
0720 Stokke
0721 Sem
0722 Ngttergy
0723 Tigme
0725 Tiglling
0726 Brunlanes
0727 Hedrum
0728 Lardal

08 Telemark county
0805 Porsgrunn {y)

0806 Skien {y)
0807 Notodden (i)
0811 Siljan (v}
0814 Bamble {y)
0815 Kragers {y}
0817 Drangedal {y)
0817 Nome {y}
0821 By (1)

0822 Savherad (i)
0826 Tinn (1)
0827 Hijartdal (1)
0828 Seljord (1)
0829 Kviteseid (i)
0830 Nissedal (i}
0831 Fyresdal (1)
0833 Tokke (1)
0834 Vinje i}

09 Aust-Agder county
0901 Ris¢r {y)

0903 Arendal (y)
0904 Grimstad {y)
0911 Gierstad {y}
0912 Vegarshei (y)
0914 Tvedestrand (y)
0918 Moland {y)

0919 froland (y)

0920 Pyestad (y}
0921 Tromgy (y}

0922 Hisgy (y)

0923 Fijaere {y)

0924 Landvik (y}
0926 Lillesand {y)
0928 Birkenes {y)
0929 Amli (i)

0935 Iveland (y}

0937 Evie og Homnes {1}
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0938 Bygland (i)
0940 Valle (5)
0941 Bykle (i)

10 Vest-Agder county.
1001 Kristionsand (y)
1002 Mandal {y)
1003 Forsund {y)
1004 Fiekkefiord (y)
1014 Venneslo {y)
1017 Songdaten {y)
1018 Sggne {y)

1021 Momardl (y)
1026 Aseral (i)

1027 Audnedal (y}
1029 Lindesnes {y)
1032 Lyngdal (y)
1034 Hagebostad (i)
1037 Kvinesdal {i)
1046 Sirdal (i}

11 Rogaland county
T101 Eigersund {y}

1102 Sandnes {y)
1103 Stavanger {y)
1106 Haugesund {y)
1111 Sokndal {y)
1112 Lund {y)

1114 Bierkreim (y)
1119 Ha {y}

1120 Klepp fy)
1121 Time (y)

1122 Gjesdal {y)
1124 Sola (y)

1127 Randaberg (y)
1129 Forsand (i}
1130 Strand {y)
1133 Hielmeland (i)
1134 Suldal (7}
1135 Sauda (i)
1141 Finngy (y)
1142 Rennesgy {y)
1144 Kvitsgy ()
1145 Bokn (y)
1146 Tysvar

1149 Karmgy {y)
1151 Utsira (y)
1154 Vindafiord {y)

12 Hordaland county
1211 Etne ()

1214 Dlen (y)
1216 Sveio (y}
1219 Bgmlo {y)
1221 Stord

1222 Fitjar {y)
1223 Tysnes (y)
1224 Kvinnherad (i)
1227 Jondal (i)
1228 Odda (i)
1239 Ullensvang (i}
1233 Ulvik ()

1234 Granvin (i)
1235 Vess (i)

1238 Kvam (i)

1241 Fusa fy)

1242 Samnanger {y)
1243 Os (y)

1244 Austevoli {y)
1245 Sund {y)

1246 Fiell (y)

1247 Askgy (y)
1248 Laksevdg {y)
1249 Fana (y)
1250 Ama {y)
1251 Vaksdal {y)
1252 Modalen (y)
1253 Ostergy (y)
1255 Asane {y)
1256 Meland {y)
1259 Pygarden fy)
1260 Radgy (y)
1263 Lindss (y)
1284 Austrheim (y)
1265 Fedje (y)
1266 Masfjorden {y)

1301 Bergen {7}

14 Sogn og Fjosdane
county
1401 Flora {y)
)

1411 Gulen {y}
1412 Slund ()
1413 Hyllestad (y)
1418 Hgyanger {y}
1417 Vik (i)

1418 Balestrond (i}
1419 Leikanger (i)
1420 Sogndal {5)
1421 Aorland (i)
1422 Lerdal (i)
1424 Ardal (i}
1426 Luster (i)
1428 Askvoll {y)
1429 Fialer {y)
1430 Gavlar (y)
1431 Jglster (y)
1432 Forde (y)
1433 Naustdal {y)
1438 Bremanger {y)
439 Vagspy &)

1441 Selje {y)
1443 Eid (y)

1445 Gloppen (y)
1448 Steyn (i)

15 Mgre og Romsdal
<

1501 Alesund {y)
1502 Molde {y)
1503 Kristiansund (y)
1511 Venylven (y)
1514 Sande {y)
1515 Hergy (y)
1516 Ulstein {y)
1517 Hareid (y)
1519 Volda (y)
1520 Prsta (i)
1524 Norddal (i)
1525 Stronda (i)
1527 Prskog ()
1528 Sykkylven (y)
1532 Giske {y)
1534 Haram {y)
3535 Vestnes {y)
1539 Rouma ()
1543 Nesset (i)
1545 Midsund {y)
1546 Sandgy' {y}
1547 Aukro (y)
1548 Freena (y)

Fig. 98. Division of Southern Norway. Names and limits dated to 1969. @=0.

1551 Eide (y)
1554 Avergy {y)
1556 Frei (y)
1557 Gjemnes {y)
1560 Tingvoll (y)
1563 Sunndal (i}
1566 Sumadal (i)
1567 Rindal (i)
1569 Aure (y)
1571 Halsa {y)
1572 Tostma (y)
1573 Smgla ()
16 S¢r-Trgndelag
Souty
1601 Trondheim (i)

1612 Hemne (4}
1613 Snillfjord {y)
1617 Hitra (y)
1620 Froya {y)
1621 Prland (v}
1622 Agdenes {y}
1624 Rissa (y)
1627 Biugn {y)
1630 Afjord (y)
1632 Roan (y)
1633 Osen {y)
1634 Oppdal (i)
1635 Rennebu (i)
1636 Meldal (i)
1638 Orkdal (3}
1640 Rgros (i)
1644 Alen (1)
1645 Holtdalen (i)
1648 Midtre Gavidal (i)
1653 Melhus {5)
1657 Skavn §i)
1662 Kiaby (1)
1663 Malvik (i)
1664 Selbu (i)
1665 Tydal (i}

17 Nord-Trgndelag

Sownty
1702 Steinkjer i}
1703 Namsos (y)
171) Mersker (i)
1714 Stigrdal (i)
1717 Frodta (i)

1718 Leksvik ()
1719 Levanger ()
172} Verdal (i)
1723 Mosvik (3)
1724 Verwan (1)
1725 Namdalseid {i)
1729 Indecsy (1)
1736 Snésa ()

1738 Lieme (i)
1739 Reyrvik ()
1740 Namsskogan (i)
1742 Grong (i)
1743 Heylandet (i)
1744 Oveshalla (i)
1748 Fosnes (y)
1749 Flatanger (y)
1750 Vikna {y)

1751 Nergy ()
1756 Leka (y)
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Boh.
Dlr.
Disl.
G.Sand.
Gstr.
Gtl.
Hall.
His.
Hrj.
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Abbreviations of counties

AA = Aust-Agder

AK = Akershus (incl. Oslo)

B = Buskerud

F = Finnmark

HE = Hedmark

HO = Hordaland (incl. Bergen)
MR = More og Romsdal

N = Nordland

NT = Nord-Tregndelag

Norvegia

(6]
R
SF
ST
TE
TR
VA
VE
o

= Oppland

= Rogaland

= Sogn og Fjordane
= Ser-Trgndelag

= Telemark

= Troms

= Vest-Agder

= Vestfold

= Pstfold

The suffixes (small letters) mean:

i = indre (inner)
= ytre (outer) s

n = nordre (northern)
= sgre (southern)

Fennoscandia orientalis

Ab = Regio aboénsis Lk
Al = Alandia Lm
Ik = Isthmus karelicus Lp
Ka = Karelia australis Lps
Kb = Karelia borealis Lt
Kk = Karelia keretina Lv
Kl = Karelia ladogensis N
Kol = Karelia olenetsensis Oa
Kon = Karelia onegensis Ob
Kpoc = Karelia pomorica occidentalis Ok
Kpor = Karelia pomorica orientalis Om
Ks = Kuusamo Sa
Kton = Karelia transonegensis Sb
Le = Lapponia enontekiensis St
Li = Lapponia inarensis Ta
Lim = Lapponia Imandrae Tb
Suecia
= Blekinge Jmt. = Jamtland
= Bohusldn Lu.Lpm. = Lule Lappmark
= Dalarne Ly.Lpm. = Lycksele Lappmark
= Dalsland Med. = Medelpad
= Gotska Sandon Nb. = Norrbotten
= Gistrikland Nrk. = Nirke
= Gotland P.Lpm. = Pite Lappmark
= Halland Sdm. = Sédermanland
= Halsingland Sk. = Skéne (Scania)
= Hirjedalen Sm. = Sméland

v = vestre (western)
@ = gstre (eastern)

= Lapponia kemensis

= Lapponia murmanica
= Lapponia ponojensis

= Lapponia petsamoénsis
= Lapponia tulomensis

= Lapponia Varsugae

= Nylandia

= Ostrobottnia australis
= Ostrobottnia borealis
= Ostrobottnia kajanensis
= Ostrobottnia media

= Savonia australis

= Savonia borealis

= Satakunta

= Tavastia australis

= Tavastia borealis

T.Lpm. = Torne Lappmark
Upl. = Uppland

Vb. = Visterbotten

Veg. = Vistergotland
Vrm. = Vidrmland

Vstm. = Vistmanland
Ang. = Angermanland
As.Lpm. = Asele Lappmark
Og. = QOstergstland

0)8 = Oland

Lapland (Lpl.) is divided into five Lappmarks.

1 = Jylland

Dania

2 = the main islands

3 = Bornholm
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equestris (Fabricius) ..........cooveieiiea.., 180
ericetorumPanzer. ........ ... . i, 64
erlandssoni Kruseman ....................... 154
eurynotus Dalla Torre ........c.covvvunvnn.. 136
eurynotus Kriechbaumer .................... 136
eurynotus Vogt ..., 136
fidens (Harris) ......ooviiuniiiininnunnnn, 125
fidus Harris .....ooovieniiiiiiiinnnnn.. 83, 84
flavicolor Friese ............c.ciiiiiiiiinnnn. 69
Sflavoscutellaris Trautman .................... 46
floralis Linnaeus in Gmelin .................. 154
formolosus Skorikov ... ... . ... i, 75
Sorsterella Kirby ... ... o oiiiiiiiiiiat, 154
fragrans Kirby ... ... oo il 183
fragrans (Kirby) ... ... .o it 183
francillonella Kirby ....... ... ..., 154
frigidus FTIESe v iiieiinnenannnans 64
Srisei Skorikov ... .. oo 101
gerstaeckeri Morawitz ...................... 118
gmelini Skorikov .......... ..o iiiiiiia, 105
gotlandicus Erlandsson ................. 154, 169
hafsahli Vogt ...t iee 139
hafsahlianus Vogt ...................... 139, 145
hafsahloides Vogt ........ccivviieennn.. 139, 140
harrisella Kitby ...... ..o, 125, 136
harrisellus (Kirby) ..........oooiiiiiiiiiat.. 125
helveticus Friese .. ......ooviiiiaiin ... 75
helferanus Seidl ......... ..., 139
hiemalis Friese .......ooiiiiniiinninnnnnennn 64
hirtus VOBt .« ittt i 124
Hortobombus VOgt ... iiniiieennne. 118
hortorum LINNAGUS ... .ovvvnveennnnieeennnns 124
hortorum (LINNAGUS) +.vvvvvrnrrneenneeanann 124
humilis Iiger ...t eiiiinenn., 139
hyperboreus Schénherr ...........ccvenns. 114
hypnorum Linnaeus . .......cveviineenennn.nn 63
hypnorum (Linnaeus) .......oceeeeuieeeennn. 63
integer Alfken ...........ciiiiiiiiiiiinnn. 169
Jonella Kirby ........o veiiiiiiiiiiL 69
jonellus (Kirby) . .oovvenniniiainiinnnnenn. 69
Kallobombus Dalla Torre ..........co.venn. 31
kirbyellus aucttnec Curtis ...........ooeeen.. 101
kirbyellus Curtis .........cciiiieiuinnnnenn. 105
laetus Schmiedeknecht......... ..o 32
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Lapidariobombus Vogt . ..................... 89
lapidaria Linnaeus .......................... 89
lapidarius (Linnaeus) ..............coovven... 89
lapponica Fabricius ......................... 75
lapponicus (Fabricius) ..........c.oovun... 75, 80
latocinctus Kriiger .............ccciiunn.... 46
latreillella Kirby ........................... 186
latreillellus (Kitby) ............cooiiat. 186
lefebvrei auctt.nec Lepeletier ................. 25
lefebvrei Lepeletier ......................... 189
Leucobombus Dalla Torre ................... 37
liepetterseni NOV. $SP. .....viviiinnni... 146, 152
ligusticus Spinola . ..........covveiiii ... 118
lucorum Linnaeus ...................cou... 40
lucorum (Linnaeus) ............c.oevevn.... 40
lugubris Priese...... ... iiiiiiinniannn... 75
lullianus Nylander .......................... 83
luridus Sparre Schneider .................... 64
Iysholmi Friese ............ccoveevvinnann.. 105
magnus Vogt.....ooveiiiiiiiiinenninnn.. 38, 46
martes Gerstaecker ......................... 69
Mastrucatobombus Krilger ............c.c.... 25
mastrucatus Gerstaecker .................. 25, 26
Megabombus Dalla Torre ................... 118
Melanobombus Dalla Torre........oovuun... 89
melanopyge Nylander ....................... 84
melanopygus Nylander ..................... 84
melanarius Hellén .......................... 75
meridiana Panzer ........................... 64
mnioruym Fabricius ......................... 154
mniorum (Fabricius) ....................... 168
muscorum Linnaeus ........................ 145
muscorum (Linnaeus) ............c...... 145, 151
neutraPanzer .............. .. ..., 31
nigrescens PErez .......... ..., 173
nigricans Schmiedeknecht ................... 125
nigromaculatus Skorikov .................... 120
nivalis Dahlbom ........................... 105
noricus Skorikov.............. ..o, 75
norvegicus Friese ..........c.ovviviuvinnnnn.. 75
norvegicus SKOrikov .........viiiiiiiinnnn. 120
ornatulus Friese ..........cccovinviininna.. 75
pallidofacies Vogt ..........ccovvvn.... 154, 167
pascuorum Scopoli ... .. i e, 154
pascuorum (Scopoli) ..., 154
péreziellus SKorikov. . ....oovvviivneennnn... 147
polarisCurtis .......ooviiiiii .. 101
Pomobombus Kriiger .....c.oovvvinnvnnninn. 189
pomorumPanzer ..., 189
pomorum (Panzer) ..................cu.... 189
praticola Sparre Schneider ................... 75
Pratobombus VOBt . ..ooveviriiiiiiinnnnnn. 58
pratorum Fabricius. ...............covvuuu.. 183
pratorum Linnaeus ......................... 82
pratorum (Linnaeus) ....................... 82
pretiosus Friese ................ciiiiiiunn.. 101
proteus Gerstaecker ...................... 31, 32
pygmaea Fabricius ......................... 154
Pyrobombus Dalla Torre .......cooevvnnnn... 58

pyropygus Friese ..........ccoiiiiiiiininn.. 105

quasifidens Vogt ............................ 125
raiella Kitby ... ... . o i 169
rajellus (Kirtby) ... .. i 169
rarior Friese & Wagner...................... 35
rarus Friese & Wagner ...................... 32
Rhodobombus Dalla Torre .................. 189
romani VOgt .. ... ... e, 154, 159
Ruderariobombus Kriiger .................... 137
ruderaria Miiller ........................... 169
ruderarius (Miiller) ......................... 169
ruderata Fabricius .......................... 135
ruderatus (Fabricius) ........... e 135
sahlbergi Skorikov ............ ... .. ..., 119, 120
scandinavicus Friese ..................... 75, 82
serimshirana Kirby ......................... 69
scrimshiranus (Kirby). . ...................... 69
semenoviellus Skorikov ..................... 191
senilis Fabricius ...............c00viiunni... 154
serrisquama Morawitz. .. ................. 56, 57
silantjewi Morawitz .......... ..., 56
similis Friese ..................cccoiuunn.. 105
smithianus auctt.nec White .................. 145
smithianus White ...................... 154, 165
solstitialis Panzer ........................... 139
Soroeensibombus Vogt . ..................... 31
soroeensis Fabricius ........................ 31
soroeensis (Fabricius) ....................... 31
sowerbiana Kirby .............. ... ..o i... 154
SParreanus NOV. NOML. . ...vvunvunnrnnvennnn.. 166
sparreschneideri Vogt ...............cc...... 83
sparreschneiderianus Vogt ...........c....... 69
sporadicus Nylander ........................ 50
staudingeri Dalla Torre ..............c...... 139
styriacus Hoffer ............................ 84
subborealis Richards ..................... 69, 70
subinterrupta Kirby ... 83
subinterruptus (Kirby) ......ooovvivnanu.... 83, 84
subterranea Linnaeus ....................... 186
Subterraneobombus Vogt ................... 182
subterraneus (Linnaeus) ...........ovuunnnn.. 186
suecicus Friese . .....oovvuiiiinneinnnnnnnn.. 69
sylvarum Linnaeus ......................... 172
sylvarum (Linnaeus) .........o.eeeuennnnn... 172
sylvicola Kitby ... oovvvvvniiiii i 76
Terrestribombus Vogt  ............ccuvuun... 37
terrestris LINNAGUS . .........coviuiiennnnnnn. 53
terrestris (Linnaeus) ........................ 53
Thoracobombus Dalla Torre ................ 137
tricolor Dahlbom ..............cccovuu..... 105 .
tricolor Friese & Wagner .................... 32
tristis Friese .. .o.ueieiiiiiii i, 105
tristis (Sparre Schneider)...............o...... 101
tunstallana Kirtby ... .. 136
variabilis Schmiedeknecht ................... 139
veterana Fabricius .......................... 179
veteranus (Fabricius) ....................... 179
virginalis Dahlbom.......................... 31
virginalis Geoffroy in Fourcroy ............... 53
wurfleini Radoszkowski ..................... 25



A free drawing by G. Langhelle, from Skorikov 1922b.





