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Studies on Scandinayran Bumble Bees
(Hymenoptetl, Apidae)
ASTRID LOKEN

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 lgzzb).
one species was recently recognized in the Ethio-
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
ate, moreover, social bees and, being strongly
polymorphic, they have been intensively studied
from genetic, taxonomic, and zoogeographical
points of view (Vogt 1909, lgll; Friese &
Wagner 1909, 1912, etc.; Krtiger 1928, 1931,
1940, 1950, etc.;  R"einig 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,
l96lb, 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-

Loken, A. 1973. Studies on Scandinavian Bumble Bees (Hymenoptera, Apidae).
Norsk ent. Tidsskr. 20, l-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, -8. 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 d; B. martes Gerstaecker lecto-
type ?; B. humilis ha/sahlianus Yogt lectotype H; B. pascuorum sparreqnus nov.
nom. (: .8. agrorum bicolor Sparre Schneider, 1909 nec Friese, 1903) hototype g.

Astrid Loken, Zoological Museum, (Jniversity of Bergen, lr{-5014 Bergen, Norway

graph of Bombus in Scandinavia, 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. muscorunt,
A. hypnorum, A. subterranea and A. alpina,where-
as the seventh designation, A. aceruoruffi, is a
synonym of A. subterrenea. All the species are in
fact mentioned by Linnaeus in his Acta (Jpsalien-

srs (1736). Four more Swedish species were added
by Linnaeus (1761) and named Apis hortorum,
A. pratorum, A. sy,lvarum 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-

a -
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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

Studies on Scandinavian Bumble Bees

or less far into the country. (2) A northern range
extending in varying width along the Norwegian-
Swedish border, r,vith a shift of maximum eleva-
tion into Sweden between 67o and 68o 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.

3 ' r t ' ' r y

Fig. l. The mean annual precipitation in Fennoscandia. Black area : > 2000 mm. (From Lindroth 1949,
p. a86.)
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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.

Studies on Scandinavian Bumble Bees

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 subalpinalsubarctica); 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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Natural History, London. Scandinavian material

in general collections, in the Pittioni collection,

and in small unarranged collections (Benson,

Holgersen, Sparre Schneider, British expeditions,

etc.).

Zoologisch Museum, University, Amsterdam.

Norwegian and Swedish specimens in the general

collection (Eyndhoven, Kruselnan, Reusch, Toxo-

peus, etc.). Large Norwegian collection (Barca,

Esmark, Hafsahl cf. below, Lie-Pettersen, Lys-

hoim, Sparre Schneider, Scho-ven, Storm, etc.),

and Swedish collection (Bengtsson, Klaue, Ro-

man, etc.) in Vogt collection, which also includes

Kri.iger collection. Common Swedish species

were not examined. Frofessor O. Vogt (1909,

1911, 1947) communicated with a great many

entomologists and amateurs who fur"nished 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 F{amar printed

on those red labels. However, according to his

nephew, Hafsahl collected bumble bees at various

localities, mostly in the lorvlands near by Hamar,

but also in subalpine and alpine areas and even

on his travels as far as Germany (A. A. Hafsahl

in litt.). Indeed, his travels are reflected in his

bumble bee collection, which represents taxa not

otherwise knowu 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

Krtiger (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. Schiodte).

American institutions. Cornell University, Dept.

of Entomology, Ithaca, New York. Srnall Nor-

wegian collection (Raffensperger).

U.S.D.A. Entomological Research Div., Lo-

g&n, Utah. Small Norwegian collection (tsohart).

U. S. National Museum, Washington D. C.

Small Norwegian collection (SabroskY, Sparre

Schneider).

Studies on Scandinavian Bumble Bees

Personal collections

Larsson, FI., Uppsala, Sweden. Small collection

from Norway: Sor-Trondelag and Sweden:

Skflne.

Semb-Johansson, A., Oslo, Norway. Small col-

lection from SE Norway.

Tjeder, T., Riittvik, Sweden. Small collection

from Sweden: Dalarne.

In addition to Scandinavian collections, sev-

eral Finnish specimens kept at Zoologiska Mu-

seet, Helsingfors and Museum Zoologicum, A,bo,

were revised.

METHCDS

Taxonomy

Coincident with identificationlrevision 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-

aff anged geo graphically.

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 s3xes

are treated separately. The female characteristics,

presented in three sections viz., morphological

features, colour pattern of the coat, and pheno-

typic variations, are introduced flrst 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 affanged 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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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 Rr cell (: first

submarginal cell) to the distal end of second Rr
( - radial cell) (Fig. 5); this measurement not to
be confused with the length of radial cell; (c)

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 abrJomen 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 ate

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

Studies on Scandinavian Bumble Bees

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. 40 x magnification, and a micrometer eye-
piece with each unit equal to 0.05 ffiffi, 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 (+O.O: +0.01) range: 0.70-0.80 mm.

Needless to s&y, 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 taxaare indicated

by triangular graphing (Mayr 1969) based on the

measurements of the features marked a-c above,

or those marked b, d-e. tsy this method are
plotted not the actual values, but their percentage

contribr"rtion 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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and limits can be altered. However, until another of counties, rural districts, cities etc. have been
division has been generally accepted by entomol- written in their native language. Most Finnish
ogists I hesitate to leave such a well established names arranged by counties (Fig. 99) have been
system as that of Strand's (1943). It should be listed by Elfving (1968). Otherwise geographical
noticed that old specimens labelled Dowe are in names outside Scandinavia follow essentially
the lists mentioned as Oppland (On): Dowe: Grosvenor (1963).
Dovrefjell 1000 m, as those specimens obviously * The Norwegian letter o (:ct) has been used in
refer to the mountainous plateau and not to On: topographical names between pp. 205-209 and in
Dovre: Dowe, i.e. the administrative centre of personalnamesthroughoutthetext.

the rural district situated in the valley about Abbreviations
500 m s.m.

In locality lists of the Swedish collections the A' Museums

topographical names were arranged alphabeti- ,C.fA : AOo Akademi Museum Zoologicum,
cally within the individual county ('landskap'). Finland
However, the sequence of the letters follows that BCL : Bank collection, London (BML)
of the Norwegian alphabet in which the letter a BML : British Museum, Natural History,
is placed at the end. The sequence of the counties, London
rangingfromsouthtonorth,followsthatpractised CCC : Copenhagen collection, Copenhagen
in the Catalogus Insectorum Sueciae (publ. Opus- (ZMC)
culaEntomologicaforinst. 1955, 1960).Thecoun- CIN - Cornell University, div. of Entomol-
ties are presented in the geographical division of ogy, Ithaca, New York
Fennoscandia (Fig. 99).* CNO : Canadian National collection, Ottawa

Localities of unrevised records, being published DCL : Dahlbom collection, Lund (ZML)
or received by personal communications, succeed GNM : Giiteborg Naturhistoriska Museet, Gd-
the individual list of localities. However they have teborg
been added only if they contribute especially to M : Institution fdr Viixtpatologi, Uppsala
the fauna and are considered reliable as well. IZB : Institute f. spezielle Zoologie u. Zoo-

The world distribution of the species and the logisches Museum, Berlin
total distribution of Scandinavian subspecies JCL : Jansson collection, Lund (ZML)
have been indicated in separate sections with the KCC : Kiel collection, Copenhagen (ZMC)
references gathered at the end of the actual sec- KCL : Kirby collection, London (BML)
tions to save space-taking repetitions. Reference KMT : Kongelige Yidenskabers Selskab, Mu-
to Yarrow in litt. concerns his unpublished col- seet, Trondheim
lections, mainly from Portugal, Spain, Egypt, LSL : Linnaean SocietS London
Irak and Iran, kept in the British Museum, MAL : Zoological Museum, Academy of
London, which he kindly allowed me to include. Science, Leningrad

The Norwegian locality names refer to those MNP : Mus6um National d'Histoire Natu-
on topographical maps edited by Norges Geo- relle, Paris
grafiske Oppmiling, Oslo as far as they cover the NMV : Naturhistorisches Museum, Vienna
locality in question. A great many names Eue NMW : U.S. National Museum, Washington,
otherwise listed in the index to the map attached D. C.
to the Time-table for Norwegian Communica- NRS : Naturhistoriska Riksmuseum, Stock-
tions ('Rutebok for Norge'). The Swedish names holm
are mostly listed in Svensk Ortsfcirteckning, ed. PCL : Pittioni collection, London (BML)
Kungl. Generalpoststyrelsen, Kungl. Telestyrel- SMS : Stavanger Museum, Stavanger
sen & Kungl. Jiirnviigsstyrelsen, Orebro, 1965 SCT : Spinola collection, Museo Zoolog1ca,
and/or in Svenska Turistfcireningens Atlas <iver University, Torino
Sverige, I-[I, A-B Kartografiskalnstitutt, Stock- TCL : Thomson collection, Lund (ZML)

holm, 1923-25. Norwegian and Swedish names TRM : Tromsd Museum, Tromsd

I
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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-storerso, according to their
method of feeding the larvae of second and suc-
ceeding broods (Sladen l9l2). 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. Lawae of pollen-storers are fed
with regurgitated suspension of nectar and pollen,

the latter being stored in pollen-cylinders apaft
from the brood mass. This classification breaks
down, however, in certain species (Hobbs 1964).

KEYS TO THE SCANDINAVIAN SPECIES
OF BOMBU,S 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

advant age 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 -8. wurfleini Radoszkowski) and outer

surface with distinct carinae. Hind tibia with

corbicle, i.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. Iapidarius (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 Bombu^s s. s., where the worker caste often
displays too diffuse characters for a reliable speci-
fic determination.

1. Mandible without basal keel (Figs.

78, 8A, 10A, 15, 164).Mid-basitarsus
with posterior distal angle obtuse,
more or less rounded (Fig. lzc)
(more or less acute in B. wurfleini
Radoszkowski (Fig. 7C))

. . . section Anodontobombus 2
Mandible with basal keel (Figs. 20,

228). Mid-basitarsus with posterior

distal angle spined ' (Fig. 178) or
pointed section OContobombus 18

2. Malar space about half the distal
width (Fig. 7 A). 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 (p. 25)
Malar space markedly longer than

half the distal width. Mandible not
strongly bent, distally only laterally
toothed (Figs. 8A, 10A, 15, 164).
Mid-basitarsus with distal posterior

angle right-rounded (Fig. lzc) 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 DallaTorre
1 species, B. soroeensis (Fabricius) (p. 31)
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Figs. 7-16. Section Anodontobombas. Fig. 7: B. wurfleini Radoszkowski Q. A: Lateral view of lower part of
head; B: Right mandible; C: Right mid-basitarsus. Fig.8: B. soroeensis (Fabricius) g. A: Rieht mandible;
B: Ocellar-orbital field; C-D: Position of ocelli, I and g respectively; E: Right hind basitarsus. Fig. 9:ll.
hyperboreus Schonherr ?. A:'Distal inner posterior process of hind tibia; B: Right hind basitarsus. Fig. l0:
B. alpinus (Linnaeus) ?. A: Right mandible; B: Distal inner posterior process of hind tibia. Fig. ll: B. ipora-
dicus Q.ocellar-orbital field. Fig. 12:8. terrestris (Linnaeus) Q. A: I-abrum; B: Ocellar-orbitalfield; C: Righimid-
basitarsus; D: Right hind basitarsus; E: Sting, a dorsal end ofsting; b inner thickening ofsting sheath. Fig. 13:
B' lucorum (Linnaeus) 9. A: Ocellar-orbital field; B : Sting. Fig. 14: B. magnus Vogt g. Ocellbr-orbital field.
Fig. 15: B. lapidarius (Linnaeus) 9. Rieht mandible. Fig. 16: B. lapponicus (Fabricius) Q. A: Right mandible;
B: Distal inner posterior process of hind tibia.
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ocellus to eye. Yellow collar broader,
extending part way down episternum
. . . .  . . . B . m a g n u s V o g t

12. Mandible with distinct sulcus obli-
quus and poorly to moderately deve-
loped incisura lateralis (Fig. 15).
Hindmost tergites reddish or bright
fe r rug inous  . . . .

Mandible with inconspicuous sulqus
obliquus and moderate to well deve-
loped incisura lateralis (Fig. 16,.{).

l:' ::'::1 i'i: "'uz::;;ffi J+:lt

13. Malar space about as long as distal
width. Labral furrow well defined, in
width less than I 13 labral width.
Mandible as in Fig. 15. Tu with central
eminence in front of truncate apex
(indistinct or lacking in workers)

Melanobombus Dalla Torre
1 species, B. Iapidarius (Linnaeus) (p. 89)
Malar space shorter than distal

width. Labral furrow moderate, in
width about 113labral width. T6 with
indication of impressed median lon-
gitudinal line, distally not truncate. .

(p. 46)
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Figs. 17-22. Section Odontobombus. Fig. 17: B. hor-
torum (Linnaeus) ?. A: Position of ocelli; B: Right
mid-basitarsus. Fig. 18: ,8. consobrinus Dahlbom 9.
A: Lateral view of lower part of head; B: Position of
ocelli. Fig. 19: B. distinguendus Morawitz g. Lateral
view of lower part of head. Fig. 20: B. veteranus
(Fabricius) ?. Right mandible. Fig. 2l: B. pascuorum
(Scopoli) ?. Labrum. Fig. 22: B. sylvarum (Linnaeus)
9. A: Labrum; B: Right mandible.

well-defined unpunctured areaand the
punctured band extremely narrow. . .

. . Rhodobombus Dalla,Torre

I species, B. pomorurn (Panzer) (p. 189)
(8. pomorum has pile on Tr-u ferrugi-
nous and coat otherwise black).

Malar space less than l/2 times the
distal width (nearly so in B. pascuo-

rum). Ocellar-orbital field with well-
defined unpunctured area of moder-

ate size and the punctured band
rather wide. If hindmost tergites fer-
ruginous-haired, this applies to T*-u

or Tn-u not T, .

Thoracobombus Dalla Torre 24

24. Disc of clypeus distinctly flattened. :
Mandible slender, elongated (Fig. t

20).Coat pale greyish-yellow with ex-
ception of broad not parallel-sided

interalar band and variable admixture
of black bristles on Tr-u

B. t,eteranus (Fabricius) (p. 179)

Disc of clypeus more or less convex.
Mandible not elcifigated (Fig. 228).

Studies on Scandinavian Bumble Bees 17

Other colour pattern. If with inter-

a la t  band,Tn-u fer rug inous  . . . .  25

25. Malar space nearly l/z times distal

width. Labral furrow widened to-

wards the front (Fig. 2l). Coat shag-
gy. Dorsum of thorax and at least

hindmost tergites yellowish-brown or

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

Malar space shorter . Labral furrow

widened towards the base or almost
parallel-sided (Fig. 224). Tu with fer-

ruginous or black hairs 26

26. Thorax dorsally black or with inter-

alar band. Tn-u (or n-u) ferruginous. . 27

Thorax dorsally yellowish-brown

or orange-brown. T*-, not ferrugi-

nous ,  T6  b lack -ha i red . . . . .  .  . .  28

27 . Labral furrow as in Fig. 22A. Lamella

of labrum with knifelike edge, smooth,

shiny. Mandible as in Fig. 22B. Sur-
face of Tn-u smooth, shining, with

sparse coarse puncturing. Broad

interalar band, thorax otherwise
pale yellowish-grey (melanic indi-

viduals with pattern similar to

B. ruderarius common)

. . . .8. sylvarum (Linnaeus) (p.172)

Labral lamella with distal margin

thickened, alutaceous, dull. Surface

of Tn-u chagrinated, densely punc-

tured. Thorax, Tr-u black. Corbicular

fringes and T*- u bright or dull ferru-
ginous B. ruderarius (Mtiller) (p. 169)

28. 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 TB arising from pustules.

l: ':'1 ::lfH1,::"::::i'ii'I::[Jb Ia5)
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

\U,w
18a

22-n
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Fies.23-27. Section Anodontobombzs. Fig. 23: B. soroeensr's (Fabricius)J. A: Antennal segments 3-8; B:
Right hind basitarsus; C: Sternite 8; D: Genitalia. a penis valve; b volsella; c gonostylus; d gonocoxite,
Fig. ?A: B. alpinus (Linnaeus)d. A: Right hind basitarsus; B: Right half of sternite 8; C: Right half of geni-
talia; D: Ventral view of posterior part of volsella. Fig.25: B. arcticus Kirbyd. 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 DahlbomJ. A: Antennal segments 3-8; B: Right half of sternite 8; C: Right half of
genitalia. Fig. 27 t B. hyperboreus SchcinherrJ. A: Right half of sternite 8; B: Right half of genitalia.

t9

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

. . . . . . . .  . . . . . 8 .  b a l t e a t z s  D a h l b o m  ( p .  1 0 5 )

St, and genitalia as in Figs .27 A-B�.

Interalar band. Tr-, black . . . . . . . .

. B. hyperboreus Schonherr (p. 114)

8. A, slightly or not longer than Aa (Fig.

28A). Wings elongated, strongly in-

fuscate. St, and genitalia as in Figs.

288-C; gonocoxite regularly con-

verging towards apex; apex of volsella

as in Fig. 28D .8. sporadicus Nylander (p. 50)

A, markedly longer than An (Fig.

29A). Wings not elongated, modera-

tely infuscate. Gonocoxite not regu-

larly converging towards apex, slight-

ly impressed inside. . . . 9

9. Ar-a irS in Fig. 29A. Supra-orbital

line touching or just transecting the

ocelli dorsally. St r and genitalia

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

:: :i': 
*:::Tiii,i;,,i 
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Figs. 28-37. Section Anodontobombzs. Fig. 28:., B. sporadiczs NylanderJ. 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. terrestris
(Linnaeus)J. A: Antennal segments 3-8; B: fught half of sternite 8; C: Right half of genitalia; D: Ventral
view of distal part of volsella. Fig. 30: B. cullumanus (Kirby)6. A: Antennal segments 3-8; B: Right hind
basitarsus; C: Righthalf of sternite 8; D: Righthalf of genitalia. Fig.31: B.wurfleini RadoszkowskiJ. A:
Antennal segments 3-8; B: Righthalf of sternite 8; C: Righthalf of genitalia. Fie.32:B.lapidarius(Lnnaeus)d.
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: Rieht half of genitalia; C: Rieht 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. cingulalas Wahlberg j. 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)d. A: Right half of sternite 8; B: Right gonostylus, volsella; C: Lateral view
of right penis valve. Fig. 37: B. Iapponicus (Fabricius) $. A: Right half of sternite 8; B: Right gonostylus,
volsella; C: Lateral view of right penis valve.
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similar to Fig. 39F. Interalar band
(except in strongly melanic forms).

Tn-u whitish . . . B.Itortorum(Linnaeus)

St, and genitalia as in Figs. 40A-B ;
lateral depressions of gono9tylte poor-

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

volsella more or less as in Fig. 40D.

Whole dorsum of thorax yellowish-

brown. Tn-u greyish with admixture

of black hairs

. . .8. consobrinus Dahlbom

20. AB as long as Au or nearly (exception:

markedly shorter in B. pomorunt).

Ar-r, individually parallel-sided or

nearly (Fig. 424). Outer surface of

hind tibia sparsely to densely covered

with short hairs. Genitalia as in Figs.

42C,438

As markedly shorter than Ar, at

least Ar-r, more or less swollen under-

neath (Figs. 441.-49,4'). Genitalia as

in Figs. 44C-49C

Thoracobombus Dalla Torre

21. Mandible without a beard. A, mar-

kedly shorter than Au. 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-

(p .  1 le )

; ;'.y 
"l:';#::,""'3:J:;@ 

I 8e)
Mandible with well-developed

beard. A, av long as Au or nearly
(Fig. 42A). C ,: surface of hind tibia

with distal half flattened or slightly

concave, rather sparsely covered with

short hairs. Genitalia as in Figs. 42C,

438. 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 €rS in Fig. 42A. St6 with distal

@.12a)

Studies on Scandinavian Bumble Bees

lateral swellings. St, and genitalia as
in Figs . 428-C; preapical process of
penis valve tridentate, usually only

one tooth strongly projecting. Par-
e;ryr /-2 allel-sided interalar band. T ? black-

23

haired, coat otherwise dorsally olive-
yellow. . . . B. distinguendus Morawitz (p.182)

Stu without lateral swellings. St,

and genitalia as in Figs . 43A-B; pre-

apical process of penis valve tri- or
quadridentate with lateral teeth

wards at the end (Fig. 41). .8. ruderarius Miiller (p. 169)

strongly projecting (Fig. 43C) or bi-

dentate with one strongly projecting

tooth. Interalar band posteriorly v-

shaped. Other colour pattern

. . . . .8 . subterraneus (Linnaeus) (p. 186)

23. Subapical process of volsella almost

2l parallel-sided, but suddenly dilated

and truncateat apex (Figs. 44C-46C).

Dorsal of thorax all black or interalar

band present 24

Subapical process of volsella dif-

23 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 26

24. Ar-s &s in Fig. 441^. St, and genitalia

as in Figs. 448-C; subapical process

of volsella markedly longer than dis-

tal width; penis valve toothed under-

neath (Fig. 44D). Dorsal of thorax

black, T n-, ferruginous

Genitalia as in Figs. 45C-46C;

subapical process of volsella barely or

not longer than distal width 25

25. As barely longer than An, Ar-r,

swollen beneath (Fig. 45A). St' and

genitalia as in Figs. 45B-C; penis

valve without dlstinct tooth under-

neath (Fig. 45D). Broad interalar

band i Tr black, Tn- u 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)

Ar markedly longer than Ao, Au-',

strongly swollen beneath (Fig. 464).

St, genitaha as in Figs. 46F.-C. Inter-
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with a bidentate subapical process
(Fig. 49D); penis valve as in Fig. 498.
Dorsum of thorax yellowish-brown,
Tr-u yellowish of various shade of

::::l l: :: 
'T 
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SUBGENUS ALPIGENOBOMBUS

SKORIKOV

Alpigenobombus Skorikov, l9l4a, p. 128, type-

species Bombus mastrucatus Gerstaecker, 1869.

(Mastrwcatobombus Krtiger, 1917, pp. 62, 66,

type-species Bombus mastrucatus Gerstaecker.

Monobasic.)

Nomenclatural, taxonomic remarks.

Sandhouse (1 943) stated that the type of Alpigeno-

bombus is' Bombus lefebvrei Lepeletier, 1 836 "( :

B. mnstrucatus auct.)." (Original designation).' ,8.

lefebvrei Lepeletier, 1836, holotype ? MNP, iS,

however, now revised to ^8. pomorum (Panzer),

1802-05, by Tkalcu (1969) and this species belongs

to the subgenus Rftodobombus Dalla Torre, 1880.

In his meagre description, Skorikov (1914a) wrote

that he had gathered what he called all the endemic

forms of '8. 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 .8. mastrucatus IZB, which unfortunately by

then was at my disposal. The series consists of

29?,22??, 14 66 of which a male, selected as lecto-

type by ffieo is labelled as follows: (1) Ober-

Bayern, Kreuth Gerstaecker S (printed) ; (2) mas-

trucatus Gerst. * d oper. Kreuth (handwritten

?original); (3) red label marked parutype; (4) B.

mastrucatus Gerst. d lectotype design. A. Laken

1965. The specimen was chosen because of the

asterisk in the text of the second label as 'Diese

Sternchen sind in unserer Sammlung zuverldssi-

Studies on Scandinavian Bumble Bees 25

gere Indikatoren ftir Typen als die roten Etiket-
ten' (Konigsmann in litt. 1966). I have not seen
the holotype (a male) of -8. wurfleini, and have
therefore not been able to compare this specimen
with the type material of ,8. mastrucatus to con-
firm the conspecificity of the taxa. Radoszkowski
(1884, p. 66) emphasizes the structural similarity
in the males of -8. wurfleini and B. mastrucatus,
but maintains a specific difference in the females.
However, he indicates that B. mastrucatus might
be a variant of ,8. 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. ll7; 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 ,8. 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 )
W U RFLEI N I RADOSZKOWSKI

Bombus wurfleini Radoszkowski, 1859, p. 482
No. 4, holotype d 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 d 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;Lsken 1949,
1950, 1958a, 1960,1966c; Brinck 1951; Kruseman
1959; Elfving 1960, 1968 ; Ander 1963, 1965.
Bombus brevigenq 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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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. T7 slightly dimpled in front of apex.

St, and genitalia (Figs. 318-C), basic half of

gonocoxite distinctly caved inside; gonostylus

with well-defined finger-shaped process produced

inwards; volsella reaching well beyond goposty-

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 episternuffi, yellow-

haired. Venter of thorax, dist al pafi of scutellum

with variable admixture of yellow hairs. Tn'r,

Iateral part of fringes of Stn-u 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 T1 with

yellow hairs. Ta distally with variable amount of

ferruginous hairs. Fringes of Stn- e 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)

Ncrway. 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 biotopes,

Vaccinium heaths. Barren land and Calluna

heather are avoided.

A total of about 2000 specimens was examined.

List of localities. Ostfold; Ride: Tom H 1S July 1958
(I. Meidell). Akershus.' Asker: BronnoY, Lushattdalen,
Rustad; Brerum: Briten; Oslo : Bonntjern, Hellerud,
Maridal, Slemdal TRM NRS, Tisen; Ullensaker:
?loc. ZMO; Eidsvoll: S Eidsvoll, Feiring . Hedmark
( HEs ).' Kongsvinger : W Eidsberg; A.snes : Asen;
Hamar: Z}l4O, Helgoya ZMO. HEn: Trysil: Dam-
men, Trysil, S Sjoenden, Vestby; Amot: Glesubekken,
Amot; Stor-Elvdal: Snodoldalen 1000 m; Tynset:
Haugsvangen, Tyldal; Tolga: Hodalen; Engerdal:
Torhus. Oppland (Os).' Gran: S Einavoll, Gjerdvika,
Tingelstad; Ostre Toten: Stubdalen; Sondre Land:
Fluberg; Nordre Land: Dokka USU ZIN4B, Torpa;
Lillehammer: Jorstadmoen; Etnedalen: Bruflat; Sor-
Aurdal: Ellingseter 820 m, Skard; Nord-Aurdal:
Dalen, Fagernes, Flya, Hovda, Srebuoygard N Fager-
nes; Oyer: Aksjoseter 1000 m, Skii, Oyer, Astdalen
900 m; Ringebu: ?loc. ZM.O, Flaksjoen. On: Vestre
Slidre: Kinnholt 1000 m; Vang: Eidsbugarden 1100-
1200 m, Tyin 1100 m USU ZMB, N Oye USU ZMB;
Sel: Heidal TRM, Klaksh&ug, Leirflata, Mysuseter
900 m; Vigfl: Gjendesheim 1000 m, Klones, Leirun-
gen 1050 m, Randsverk TRM, Vigflmo; Lom: Bo-
vertun 900 m, Galdesand, Gjendebu 1000 m' Leir-
dalen 900 m, Solell 1200 m; Skjak: Skj6ksetrene
800 m; Dovre: Dovrefjell 1000 m KMT NRS TCL
Z}rdB ZMC ZMO, Fokstua 930 m Z}l'dB ZMO, Tof-
temo ZMO, Vfllflsjo ZMO. Buskerud (Bd): Hurum:
Filtvedt TRM ZN.d.{B, Pinadalen; Drammen; Lier:
Toverud; Ringerike: Hen; Krodsherad: Bjorkerudo
Brfltin, Fagerheim, Glesne, Veikflker; Modum: Dig-
nes; Flesberg: Lampeland, Oydegarden; Kongsberg:
Lauerud, Lintvedt, Skollenborg. .Bv; Sigdal: Kopseng,
Nedre Eggedal, Sarrdsbriten, Sigdal; Nore og Uvdal :
Flitflseter 1000 m, Heggjeli 780 m, Norstebo, Rod-
berg, Uvdal stavkirke, Uvdal; Flfl: Grosland; Gol:
Gol, Randalseter 940 m; Hemsedal: Holle bru, Kjolen
1000 m, Lykkja 900 m, Muren 730 m; At: ?loc. ZMO,
Bergsjostolen 1100 m, Tvist 1080 m, Vallehalle
ll20 m, Vats 800 m; Hol: Geilo 800 m ZINI4A, Hal-
fardokkistolen, Haugastol 1000 m VCA ZIM{.{B, NW
Haugastol 1100-1200 m, Hovet, Kikut, Nygflrd
1000 m, S Olsenvann 1100 m, Sundatrsfjord 750 m,
Ustaoset 1000 m, Vikastolen 1000 m. Vestfold; Sande:
S Sande; Botne: Angerskleiv. Telemark (TEy).' Skien:
Kikut; Bamble : Trosby, AUv; Nome : Damtjern;
Drangedal: Nordbo, Nos, Omnes, Tomyra; Kragero:
Levang . TEi: Notodden: Gransherad; Bo : Sande,
Vatnar; Seljord: Seljord, Svartdatr, Vedfallsgrend;
Kviteseid: Brunkeberg, Mostol, Vridal; Nissedal:
Kyrkjebygda, Lauviki, Lia, Tionnefoss, Treungen;
Fyresdal: Moland; Tokke: Bandaksli, Holtet bro,
Grimdalen, Mule g&rd, Amdal Verk; Vinje: Bossboen
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Tuftenes; Marnadal: Ask, Finsland, Gretteland,
Royseland, Solfls, Utkjrer, Oyslebo; Lindesnes: Rams-
land, Reme, Spangereid; Lyngdal: Lyngdal TRM;
Kvinesdal: Feda, Gjemlestad, Kvinesdal, Oy.; Far-
sund : Fjellesi, S Hanangervannet, Lodshavn; Flekke-
fjord: Abelsnes; Ersdal, Espetveit, Loga, Nedre
Fjeldsfl, Nuland, NW Sandvann; Audnedal: Sveindal;
Hregebostad: Skeie; Aseral: Espelid, Rosseland,
Aseral; Sirdal: Nedre Sirdal ZMO. Rogaland (Ry):

Lund: Eikjelandsdalen, Moi; Sokndal: Hauge i Da-
lane, Nesvflg, R.ekef.jord; Eigersund: Birkeland, Eiger-
oyeidet, NeCre Hetland; Bjerkreirn: Malmeim; H&:
Ogna, Saite bro; Klepp : Jreren, Klepp; Gjesdal:
AtgarO; Sandnes: Hana; Sola: R.joa; Stavanger:
Lindoy; Strand: T'au; Rennesoy: Rennesoy; Vinda-

fjord: Imsland; Tysvrer: Nedstiand; Karn-loy: Eide.

Ri; Forsand: Lyse; F{jelmeland: Fister, Haugstri,

Hjelmeiancl, Igland, Steinslandsvann, Ardal; Sutrdal :
Br6tveit, Hf,vardstol, Jelsa, Mostol, Nesflaten, Sand,

Suldalsosen, Svortebekk, Ullsneskvelven, Vetrhus,

V&ge; Sauda: Hellelandsbygd, Sauda, Saudasjoen.
Hordaland ( HOy ); Bornlo : I\{osterhavn ; Sveio : N

Austvik; Olen: Dommersnes, Innbjoa; Fana: Bloms-

terdalen, Dolvik VCA, Fjosanger VCA ZMB, Hop,

Minde VCA, Skipanes VCA ZMB, Skjold, Scrfls,

Titlestad, Tveiteris; Bergen: TRM VCA ZlldB ZMO;
' Askoy: ? loc. VCA, Hegernes VCA, F{erdla; Osteroy:

Kleppe; Meland: Brakstad, Io; Radoy: Rosnesset;

Vaksdal: Eidslandet; Lindfls: Fosse, Herland, Srev-

rflsv6g. HOi: Etne : Frette, Skinevik; Kvinnherad :

Lio, Varaldsoy; Odda: Austmannli 800 m, Dalen
gflrd 900 m, Midtleger .1 150 m, Roldal, Seljestad,

Valldal 900 m; Ullensvang: Alvsaker, Djonno, Espe,

Fossli 750 rn, Fresvik, Grythorgen 900 m, Hjoimo,

Jistad, I-ofthus, Mabddalen, Sysendalen 7 50 m;

Kvarn: Kvamskogen; Voss: Kinne, h/tjdlfjell; Gran-

vin: Eide VCA; Ulvik: Finse 1250 r11, Gangdal

1000 rn. Sogn og fiordane (SFy): Hyllestad: Botn,

Hyllestad, Risnes, Skivenes, Yttre Dale; Gulen: Takle;

Hoyanger: Lavik; Fjaler: Strandenes; Flora: Kinn;

Naustdal: Framrnarsvik, Naustdal; Jolster: Ffamar,

Vassenden; Gloppen: Sandane; Eid: Haugtrand,

Kjolsdalen, Naustdal, Nordfjordeid; Selje: Ervik.

,SFi; Vik: Vik; Aurland: Kvammadal 950 m, Myrdal

870 m, Uppsete 850 m VCA ZMB, Vatnahalsen

800 m, Ovstebo 800 m; Lnrdal: tsreistolen 1050 m,

S Horgje; Sogndal: Slinde; Leikanger: Dalseter,

Hermansverk; Balestrand : Brekka, Flesje, Kvan-lsoy;

Luster: F&bergstolene 600 m, SW Hallbreim, Joste-

dal, Skjolden, Turtagro KMT NRS TRM VCA ZMB;

Stryn: Flo, Hornindal, Skire, Stryn, Vevik, Vide-

dalen, Videseter 600 m. Mrire og Romsdal ( MRy) :

Sande: Gurskevig, Aram; Vannylven: Thue; Ulstein:

Fl6, Vonheim; Orsta: Lyngstolvann, Oy.; Heroy:

Runde; Alesund: VCA; Orskog: ZMO; Vestnes:

Gjermundsnes, Vikebukt; Molde; Aukra: Aukra

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

Stranda : Kvanndalsretrene, Marik, Vollset; Norddal:

Indreeidet, Valldal; Surnadal : Kvanne ZMO, Melhus,

Stangvik, Ovre Surnadal; Rindal: Bolme. Sdr-Trdnde'

3 Bumble Bees.
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Iag ( Sfy ).' Rissa : Gafsetisen. STi: Oppdal : Dals-
bekk, Driva st., Drivstua 850 m ZMU, Gflv61i 975 m,
Knutsho 1100-1300 m BML Z}ldB, Kongsvoll 900 m
BML TRM ZN44r- ZMO ZMU, Skansen, Virstigen
850 m; Rennebu: Rennebu; Alen: Reitan, IJrnholtet;
Roros: N Adamsvoll 820 m, Evavollen 700 rn, Myr-
moen 700 m, Naustervoll, Storelvvoll 800 m; Tydal:
Mo bru, Sakrismoen, Vekterstua 600 m; Selbu:
Medbus; Trondheim: VCA ZMB. IVord-Trdndelag
( NTy ).' Nreroy : Breiviken, Kvalviken, Teplingan.
NTi: Merflker: Meriker, Tovmodal; Stjordal: Dra-
veng, Hegra st., Ti l leraunet;Levanger: Avdal; Verdal:
Billingflaten, Sandvika, Sulstua, Stiklestad, Vuku;
Inderoy: Kirkenesvflg, Skjelsvigen; Steinkjer: Sem,
Snflsavann ZMA; Snflsa: Bronstad, Hegge, Leira bro;
Lierne : Kvelia, Seterhaug, Smitjern; Hoylandet:
Skilleberget; Narnskogan: Finnvollan; Royrvik:
Bjorkhaug. Nordland ( Nsy).' Vega: TRM; Gildeskfll:
Jelstad, Gildeskfil kirke; Bodo: Falkflaugdalen, Frost-
ffio, Lopsviken. l/si; Grane: Bflfjellmo, Majavann,
Skomstad; Vefsn: Luktvann; Hemnes: Finneid-
fjord, Strombotn; Rana: Randallsvollen, Rosvoll-
heien; Beiarn: Ci6tf lCalen; Satrtdal: ?loc. ZMO,
Storjordet TRM, Solvigfjell 800 m; Fauske: Fauske,
Kjeldvann BML, Sulitjelma 600 m BML. I,{nri: Sor-
fold: Bonnisjoen.

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

naeus).

Sweden Occurring from Dalsfand, about 58o

30' N north to Virihaure atea in Lapland (Lu.

Lpm.), nearly 67" 20' N and rnoreover sparsely

distributed east to Gulf of Bothnia in Medelpad

and ,4.ngermanland.

A total of about 450 specirnens was examined.

List of localities. Dalsland: Kroppefjiill NRS ZML,
Kopmannebro, Rostock, Sk611erud NRS. Vrirmland:
Arvika. Dalarne; Fulufjiill NRS, Slagufjiill NRS,
Siirna ZMA. Medelpad: Liden NRS ZMB, Ange.
Hcirjedalen: ?loc. NRS, Hamrafjail NRS ZML,Kesu-
sjon NRS, Tiinndalen NRS ZML. Jrimtland: Berge
I)CL, Brattikkfjail DCL, Brunflo, Bydalen, Frost-
viken NR.S, .Iormlien, Leipikvattnet NRS, Storlien,
Svenstavik NRS, Undersflker NRS ZML, Ostersund
NR.S, Are TCL VCA Zl/'A ZML, Areskutan DCL.
Angerrnanland: Bondsjo, Hdrnosand, Orsjon, Sollef-
tefl NRS, Stennds. Lapland (.4t. Lpm.).' S Borgafjiill
NRS, Fatmo, Fatmomakke, Njakafjiill, Satsfjell NRS,
Vilhelmina NRS. Ly. Lpm..' Ammarnds GNM NRS
zMU, Bjorkfors, Tjultriisk BML GNM NRS ZMU,
Tdtrna,Tiirnasjon, Vdstansjo, Ornds. P. Lpm.; Jeickvik,
Peljekarse. Lu. Lpm.; Kvikkjokk TCL ZML, Njunjes
VCA ZML, Sarek NRS ZML, Staloluokta, Tarra-
dalen NRS.
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Studies on Scandinavian Bumble Bees

w.'mestrucatus Gerstaecker excavated Norway : Rogaland (RV) : Stavanger:
and kept in observation box until 24 July 1934

3 l

Table I. Data frorn a colony of .8.
Stokke 8 June 1934 bv O. Meidell

Queen, founder of the
Offspring 8 June:
lst brood: workers
2nd brood: worker

imagines t

nest

6
I

worker cocoons
worker cocoon, 5 worker
3rd brood, lst batch: 5
3rd brood, 2nd batch: 6
4th brood, 1st batch: 9
4th brood, 2nd batch: 14
5th brood, l st batch :
5th brood, 2nd batch:

pupae

worker pupae

worker pupae
worker larvae
worker larvae
eggs
eggs

6
6
5
6
9

14
?
,l

Total number of progeny 46 + eggs

I 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 4-24 July;21 males
Offspring present in the colony 24 Jttly: 12 workers, 2 males, 0 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 Juiy. The remainder of the rnales 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.rn. which agrees with Laken (1949, p. 48), who-

moreover suggests that B. w. mqstrucatus in gen-

eral has a longer working day than other Bombus

species occurring in the same atea.

Flisht season. From the beginning of May to

the middle of September. Queen: 5 May-6 Sept.;

worker: 5 June-l3 Sept.;  male: 14 June-l1 Sept.

The males were only once observed earlier than

beginning of July.

SUBGENUS KALLOBOMBU,S DALLA

TORRE

Kallobombus Dalla Torre, 1880, p. 40, type-

species Bombws soroeensis (Fabricius) by desi gna-

tion of Sandhouse (1943).

( Soroeensibombus Vogt, l9ll, p. 63, type-

species Bombus soroeensis (Fabricius) by mono-

tvpv.)

BOMBUS ( KALLOBOMBUS) SOROEET{SrS
(FABRICIUS) ,

Apis soroeensis Fabricius, 1776, p. 246; Zimsen

1964, p.415 No. l0TT,lectotype ? CCC! selected

by Laken (1966a), type loc. Denmark: Sjelland.
(Bombus soroeensis (Fabricius) ; Wahlberg

1854; Thomson 1870, 1872; Siebke 1880; Strand

1 898a, I 898b ; Friese 1902; Aurivillius 1903 ;
Muchardt 1904; Bengtsson 1908 ; Sparre Schnei-

der 1918; Meidell 1934a, 1946; Wexelsen & Skflre

1934; Lsken t949, 1950, 1958a, 1966c; Erlands-

son 1950, 1960; Ander 1953a, 1963, 1965; Kruse-

man 1959; Elfving 1960, 1968; Frid6n, Eskilsson

& Bingefors 1962; Hasselrot 1962; Frid6n 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 6 IZB! selected by Tkalcu (1969), type loc.

Germany: Ober-Bayern: Kreuth. Bombus horto-

rum var. soroeensr,r,' Siebke 1873.)

First Scandinavian records

Ir{orway. Hedmark (HEs): Amot (Siebke 1873).

Sweden Skine, Smflland, Vtistergotland (Dahl-

bom 1832 cf. above).
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There is a distinct difference in size between

the queen and the worker caste.

Colour pattern Collar, extending to adjacent
margin of episternuffi, and visible hairs of T,

lemon yellow. To-u, lateral part of fringes of

Stn-u 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 paft of Tn to various degrees

replaced by black ones. Occasionally Tn-, clothed

with yellowish-white or pinkish hairs. Sparre

Schneider (1918, p. 13) indicates that only newly

emerged individuals clisplay a pale reddish to
pink tail, but this colouring does occasionally

occur also in older specimens.
f Among a total of 9 QQ and 2 A6 preserved from

a colony excavated in Rogaland county by thi)

late Meidell, two females display a pronounced

ferruginous colouring of Tn- u, a pattern approach-

ing the yellow-banded variant of ,8. soroeensis
proteus. A few queens, workers and males with

colouring as this subspecies, were also exarnined

from southernmost Sweden: Sk6ne: Surround-

ings of Hiilsingborg, where typical and melanic

white-tailed individuals occur as well, indicating

the closeness of the intergrading areain Denmark.

Male

Morphological characters. Head about as iong

as wide. Malar space about as long as distal

width, as long as Ar*r. 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 Au,

equal to An or barely longer I An barely longer

than distal width of the segment; Au-r, individ-

ually slightly bent and about twice as long as

distal width (Fig. 23A). Outer surface of hind

tibia flattened or slightly convex, with cnly 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. 238), longest
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hairs in posterior fringe exceeding the greatest

width of the segment. St* 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
cf 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 episternuffi, Tr-, lemon yellow.

Femora of all legs with variable mixture of yellow

and black hairs. Posterior edge of T n, Tu-,

whitish. Coat otherwise black.

Variation. Yenter of head with trace of yellow

hairs. Femur of hind leg clothed with black hairs

only. Whitish hairs of Tn ranging from covering

entire tergite to oniy the extrerne posterior edge,

occasionally whitish hairs replaced by pink or

ferruginolls ones, rarely Tu entirely black. Tu-,

with variable adn-lixture of black hairs, T 7 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 : Sk&ne: Hiilsing-

borg atea.

Distribtttion (Fig. 5l )

I{orway. Disperse, wide but local distribution

throughout the country north to 70o 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. rn.

Biotopes : Meadows, pastures, roadsides.

A total of about 1300 specimens was examined.

List of localities. Ostfold.' Hvaler: Asmaloy, Kirkoy,
Sondre Sando; Onsoy: Rorvik, Torp; Sarpsborg:
ZMO; Halden: VCA, Asak, Berg kirke, Blakkmose,
Hakelund, Nordbakke, Sponvika.Veggesdal ; Aremark :
Gjeddetjern, Skodsberg, Stensbru; Marker: S Dam-
holtet, Dypedal, Jival, Rodenes; Rakkestad: Lever-
nes, Rorvik; Ride: Fuglevik; Moss: Jeloy VCA;
Trogstad : Bingen, Monster bro, B6stad. Akershus:
As: Vollebekk; Frogn: Degerud TRM, Drobak VCA;
Cppegird : Svartskog ZMO; Asker: Rustad, Sem;
Brerum: ? loc. ZMO, Hovik ZMA; Oslo: NRS TRM
VCA ZN�4B ZMO; Aurskog-Holand: Bjorklangen,
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Nos, Omnes, Tomyra. TEi: Notodden: Gransherad;
Bo: Sauda; Seljord: Seljord, Vedfallsgrend; Kvite-
seid : Kviteseid, Vrfldal; Nissedal: Treungen ZMO;
Fyresdal: Hegglandsgrend, Moland; Vinje: Edland,
Urdbo 700 m; Tinn: Vier, Vilen. Aust-Agder (AAy):

Tvedestrand: Askeroy,Lyngor ZMO, Nes verk TRM;
Tromoy: ZMB ZMO; Fjaere: Fjrere ZMO. AAi:
,&rnli: 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 :
Hommersflk, Todnheim, NW Ganddal; Sola: Sola-
strand; Stavanger: TRM ZMB, Lindoy; Finnoy:
Sjernaroy; Rennesoy: Dale; Kalltveit; Karmoy:
Vigsnes. Rl; Forsand: Lyse, Lysebotn, Meling; Hjel-
meland: Fister, Hjelmeland, Ardal; Suldal: Bleske-
stadmoen 875 m, Brirtveit, H6varstol, Jonstol 700 m,
Kalltveit, Krokvassheia, Kyrkjesteindalen 800 m,
Moen 600 m, Mostol 600 m, Nesflaten, Roaldkvam,
Sand, Sandsa TRM, Svortebekk, Vandvik, Vige,
Aimjo0lonuten 700 m; Sauda: Helielandsbygd, Sau-
dasjoen . Hordaland ( HOy ); Fitjar : ?loc. ; Tysnes :
Anuglo; Os: Lysekloster, Mobergslia, Moldeg6rd;
Fusa: Ovre Hilandsdal; Samnanger: Hoyseter; Fana:
Appeltun, Biol. st., Birkelundsbakken, Dolvik VCA,
Fana kirke, Fantoft, Rdrdalen, Skjold, Steinsvik,
Stend, Titlestad; Sund : Telavflg; Fjell: Selsto; Ber-
gen: VCA ZN{B ZMC; Askoy: ?loc. VCA, Ask,
Herdla; Asane: Golfbanen, Vinddalen; Osteroy:
Greve, Kleppe; Vaksdal: Eidslandet. IIO|: Etne: Os-
landsvig; Kvinnherad : Guddalsdalen, Prestvatn, Va-
raldsoy; Odda: Dalen g6rd, Odda, Roldal; Ullens-
vang: Aga, Borve, Djonno, Espe, Fossli 7 50 m,
Fresvik, Grythorgi 900 m, Hjolrno, Jflstad, Kinsarvik,
Kvanndal, Lofthus, Mebodalen, Nesheim, Sekse,
tltne, O vre Eidfjord; Kvam: Kvamskogen, Nord-
heimsund, Valland, Vangdal, Vikoy, Oystese; Voss:
Bomoen, Hangursfjellet 800 m, Voss; Granvin: Eide
VCA TRM, T16; Ulvik: R.ubbeliseter, Ulvik. Sogn og
Fjordane ( SFy ); I{yllestad : Botn ; Gulen : Midt-
Takle; Hoyanger : Lavik ; Gaular : Slotten ; Fjaler :
Strandenes; Askvoll: Rauoy; Flora: Havrenesvig;
Naustdal: Ovre Hella, Horstad; Forde: NE Flflten;
Jolster: Hamar; Gloppen: Hope, Hyen, Lote, Lots-
bergfjellet 700 m; Eicl: Haugland, Heggjabygda,
Kjolsdalen, Naustdal, Nordfjordeid, Vedvik ; VAgsoy :
Degnepollen. SFi; Vik: Ovrisdal 960 m, Skjellingen
seter 1000 m, Vik; Aurland: Aurlandsdalen, Bere-
kvam, Fl6m, Gudvangon, Vassbygdi, Vatnahalsen
800 m; Lnrdal: ? loc. ZMO; Sogndal: Kaupanger,
Sogndal; Leikanger: Fosshagen, Hermansverk,
Stavseter 780 m; Balestrand: Balholm NRS, Brekka,
Flesje, Horpedalen, Kvarnsoy, Mel, Mundalsdalen,
Tuftedalen; Ardal: Ardalstangen; Luster: Dalsdalen,
Fortun, Fiberg, Hafslo, Jostedalen NRS ZMB ZMO,
Okkleviki, Skjolden, Urnes; Stryn : Briksdal, Flo,
Gillesdal, Hornindal, Hornindalsretra, Mindresundet,
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Skflre, Stryn, Stoverstein, Vanberg, Videdalen, Ovre
Oldenvann. Mrire og Romsdal (MRy); Volda: Bjorke-
dalsvann, Folkestad, Straumshavn; Orsta: Lyngstol-
vann, Urke, Oy"; Ullstein: Vonheim; Alesund: VCA,
Ase; Orskog: Skodje ZMO, Orskog ZMO; Vestnes:
Vikebukt ; Molde : ZMO ; Aukra: ? loc. MRi.' Stranda :
Bjordalsgirdene, Fivelstad, Geiranger NMW, Marik,
Nordaldalen, Vollset; Norddal: Valldal, Yttredal;
Nesset: Nauste; Sunndal: Branstad, Jordalsgrend;
Surnadal: Ovre Surnadal. Sdr-Trdndelag ( STy):
Hitra: Hamn; Agdenes: Lillevann SW Harnbora;
Rissa: ? loc. VCA, Sdtvik; Orland: Hovde KMT.
STi: Oppdal: Oppdal; Trondheim: KMT NRS ZN{4B.
Nord-Trrindelag ( NTy ); Flatanger : Halmo TRM ;
Nreroy: Skogenga. NTi; Meriker: Meriker; Stjordal:
Hegra st. ; Verdal: Stiklestad, Sulstua, Verdal, Vuku;
Snflsa : Bronstad, Hegge. Nordland ( Nsy ).' Somna :
Sandvflg TRM; Bronnoy: Rommelsto TRM; Alsta-
haug: TRM; Nesna: Hamaroy; Meloy: Kunna,
Reipfl; Gildeskil : Finnes, Gildeskfll, Storvika; Bodo:
Lopsviken, Planteskolen, Skau. l/si.' Hemnes: Finn-
eidfjord; Rana: Rovassdal TR.M; Saltdal: Drageid,
Junkerdal; Fauske: Fauske, Kjeldvann BML, Sulitjel-
ma BML. Nnii: Sorfold: Bonnisjoen; Hammaroy:

Sandnes; Tysfjord: Tysfjord kirke ZMO; Ballangen:
Hesjeli. Nnv: Vestvflgoy: Egguffi, Haukland, Kvalnes,

Skulbru, Stamsund; Vflgan: Store Molla; Lodingen:

Lodingen ZMO. Troms (TRy).' Tromso NRS TRM;
Karlsoy: Hushattoy TRM. TRi: Balsfjord: ?loc.
TRM ; Nordreisa : Sappen. Finnmark ( Fi ); Alta :
Bossekop ? Juni 1924 (A. Strand) TRM, Kflfjord ?
Juni 1924 (A. Strand) TRM.

Correction. A worker specimen (Oppland (On):

Dovre (Lysholm) NRS), labelled B. soroeensis

var. rarior b)' Friese (Erlandsson 1950) is revised

to B. balteatus Dahlbom. Moreover, no records

confirm a distribution 'nordwdrts bis zum Nord-

kap (Norwegen) . . .' (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 this locally-occurring species from Lapland, and

only a single specimen has in fact been collected

as far north as T. Lpm.: Abisko, apparcntly

owing to insufficient observations in forest bio-

topes.
A total of about 800 specimens was examined.

List of localities. Skdne: Barnakiilla GNM, Bjorns-
torp, Bokskogefl, Brosarp, Bdckaskog, Bokeberg,
Dalby, Fjelkinge, Glimminge, Hjularod ZMB, Htigg-
hult ZN{B, Hiilsingborg NRS VCA ZN�{.f.r_ ZML,
Hiickberg&, Hdssleholm NRS, Ignaberga, Ilstorp,
Klostersflgeno Kullaberg, Kungshult, Kflgerod, Lund,
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SUBGENUS BOMBU,S 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 terrestrzs (Linnaeus)
- Bombus terrestris (Linnaeus) by designation of

Morice & Durrant, tr915. Generic name invali-

dated, Int. Com. Zool. Nomen., Opinion 135,

1939. Leucobornbus Dalla Torre, 1880, p. 40, type-

species Bombus terrestrls (Linnaeus) by designa-

tion of Sandhouse (1943). Terrestribombzs Vogt,

l9ll, p. 55, type-species Bremus terrestris (Lin-

naeus) - Bornbus terrestris (I-innaeus) by de-

signation of Frison (1927).)

Queen, worlcer

Head slightly shorter than wide, occasionally

as long as wide. Malar space hardly to markedly

shorter than distal width, about as long as AB

(longer in B. sporadicus Nylander, just shorter

than Ar+'). 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. l2A), angled at inner end; labral

lamella rather strongly curved (less so in B. spora-

dicus), slightly rvider than furrow. Mandible with-

out basal keel (indication of keel in B. sporadicus) ,
with distinct sulcus obliquus and prorninent 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 alrnost right rounded distal

dorsal angle (Fig. lzc). 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. 12T)), 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 (Lsken l96la).

Male

Head slightly shorter than wide. Malar space

hardly longer than distal width or equal to this

width, longer than A, but shorter than Ar+r.

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, Au-r, individually l1/2 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.for

at rnost 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.

288-D , 298-D); gonostylus transverse with in-

wardly directed spine, penis valve trvisted, 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).

Taxonontical remarks

The four species present srnall 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 (Kri.iger 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. sporadicLts) where sex and

caste are identified by several stablc features, cf.

the description below.
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Fig. 53. Triangular graphing of 'radial length' (B), distance from
distance from lateral ocellus to cornpound eye (E) of four species
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lateral ocellus to preoccipital ridge (D) and
of Bombzs (s. s.).

ments, together with those of 'radial length', give

a better spreading of the rnarkings (Fig. 53).

Though again there is overlapping between B.

terrestris and R. magnus, the atea 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 irnportance

to indicate their specific difference, and thus con-

firms the statement of Krtiger (1954).

As mentioned above, the queens of all four

species were recogn ized, whereas this was not the

case in the males. I am in fact at present not able

to distinguish B. magnus males. According to

Krtiger (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 informatiorr is needed.

The Scandinavian B. lucorum males have so far

been broadly separated into a 'dark' and a 'blond'

form. Recent chemic al analysis of odiferous com-
pounds (Kullenberg et al . 1970) reveals however

that each of the two forms, presented as B. luco-

rum 'dark' and R. lucorurn'blond', process dif-

ferent, characteristic secretion emanating from
glands in the heads. fnir difference may favour

a theory of trvo species being involved, i.e. the
'dark' form rnay refer to B. rnagnus.

B. terrestns males are in general distinguished

from B. lucorum s.l. by several features, cf. the

description below. In some specimens the diag-
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magnug 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. lZE). Dorsum of thorax with

moderately long, somewhat uneven coat. Body

less robust than in B. terrestris and B. magnus,

wings rather infuscate.

Queen measurements: N - 20; Hordaland
(HOV); malar space: 0.59 mm (+O.OZ +0.01)
range: 0.55-0.65 mm; 'radial length': 4.45 mm

(+O.t+ +0.03) range: 4.10-4.70 mm; interalar

width: 5.40 mm ( +0. tZ +0.04) range: 5.03-

5.73 rnm; 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 Tn,

entire Tr, vatriable part of Tu and at least lateral

fringes of St^-u 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 rnedian part of Tt 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. Cornpletely 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 An, equal in length

to Au or nearly so. T, usually not impressed dis-

tally. Str-, and genitalia difficult to distinguish

from those of ,8. terrestris (Fig. 298-C); con-

sidering the variability in the shape of distal mar-

gin of St r-, and slight variations in details of

gonostylus, volsella, penis valve, etc. the specific

Studies on Scandinavian Bumble Bees

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. terrestrH, 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, T*-, 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 odark'

form is usually separated from B. terrestris by

the yellow band being of a paler shade, in newly

ernerged specimens usuall.v lemon yellow, and by

the white hairs of Tn 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; yellcw collar often extending

part way down episternum; hairs of scutellum

and Tr-, 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. sporadicr,ts

collections.

Vuriation. trn addition to the variations men-

tioned above, collar varies in width and may

continue all way down episternum; only rarely

is collar reducod to a very narrow band. The

pattern in the 'blond' form beconaes particularly

difruse when black and yelloi.v 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. 5a)

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,

4 l
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Orre, Orrevann, Orstad, Reve, Revtangoo, Vik, Otcs-
nevad; Sandnes: Brattebo, Brflstein, Dale, Floysvik,
Ganddal, Helgeland, Hipet, Hoyland kirke, Riska;
Sola: Gimre, Joa, Kolnes, Solastrand, Olbergstranda;
Randaberg: Kverneviken SMS, Sande; Stavanger:
Auklendhoyden, Hinna, Lindoy, Stavanger SMS
TRM ZMB; Finnoy: Sjernaroy; Rennesoy: Dale;
Kvitsoy; Karmoy: Brekkevann, Indre Eide, Skudes-
neshavn, Vigsnes; Haugesund: SMS. Ri.' Forsand:
Forsand, Lysbotn, Lyse, Meling, Songedalen; Hjelme-
land: Fister, Hjelmeland, Steinslandsvann, Ardal;
Suldal: Bleskestadmoen, Britveit, Jelsa, Jonstol,
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Kyrkjesteindalen, kirdalen, Nesflaten, Mostol, Ro-
aldkvam, Sand, Sandsa TRM, Suldalsosen, Ullsnes-
kveleno Aimjodlonuten ; Sauda : Birkeland, Hellelands-
bygda, Sauda, Saudasjoen, Slettedalsvann, Ovre Sand-
vann 1050 m. Hordaland (HOy).' Bomlo: Goddo,
Rolfsnes, Spissoy, Sorstokka; Olen : Dommersnes ;
Stord : Foynoy, Storsoy; Fitjar: Agoy, Brendoy,
Fitjar, Koloyholmen, Risoy, Rubbestadnesset, Sl6tter-
riy; Tysnes: Anuglo; Austevoll: Ytteroy; Os: For-
strono, Gullholmen, Lysekloster, Midtsetra, Mo-
bergslia, Nordstrono, Rod, Ulven; Samnanger: Hoy-
seter; Fana: Biol. st., Birkelundsbakken, Blomster-
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Fig' 54. B. lucorum (Linnaeus). Legend as in Fig. 50. Shaded areas refer to literatur€ indications and comprises
one or more subspecies,
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Talvik; Kautokeino: Kautokeino, Karasjok. Fn: Ki- (llla Hau, Fird NRS, Yisby NRS. Gotska Sandij'n:
strand: Hamnbukt, Skoganvarre; Vads6: Makkanes, NRS. dsrergotland: Borensberg, Godegird. ZMB,
Vads<i. ,Fb'; S<ir-Varanger: Grense-Jakobselv TRM, Krokek NRS, Kvarsebo NRS, I.ioOO NRS, Link<iping
Kirkenes TRM, Tangenfoss ZMo. ZMB, Rodga, sankt Anna NRS, Stjiirnorp zMB,,

1- iilkno Z MB, Vdversun da ZMB. Vtis t e r g d t I an d : Br o -

Corrections. Records from Buskerud (Bv): Al 1:l*. 
NRI'--tska, Falkciping NRS, Griistorp NRS,

(Strand 18e8a) were revised to B. soroeensis, B. f:lrlfi?)li;,T*ff;."ril"rt:iflLfflffi:''t ilH;
sporadicusandB.ionellu,rrespectively,thosefrom NRS, Ringedala NRS, Sjrimarken ZpfU, SkOuO"
Aust-Agder (AAy) : Tvedestrand: Dypvig (Strand NRS Z.l\[L, Stenum NRS, Tengene NRS, Tdreboda
1898a) to B. soroeensis and records from Nord- \ls: O-t-t:rylT?VMB'Bohusldn: BovallstrandNRS,

rand (Nnii): rysrjord (strand reor) partry to,B. flH:rTl:;"".TiiiTlif"llff*Kifllil,liNfti:
soroeensis and also B. sporadicus. Among a great Munkedal, Orust, Sticimstad NRS ZML, Syd_Koster
number of specimens from Oslo: Slemdal (Sparre NRS, Tanumshede NRS, Ytterby NRS. Dalsland:
Schneider 1918) several ?? ii aa were revised to BengtsbroGNM,BengtsforsNRSZML,EllenciNRS,

B. sporadicus. A large nest from Rogaland (Ry). Gesiiter ZMB, Grinstad ZMB, Kcipmannebro, Laxar-

Krepp (Loken te6ta) has been revised to B. H"fl*#i:il,lji),ii,i[}Hij:Ji-?Xl,y"il_
magnus. niis NRS, Stensberg, Tingvalla NRS ZMB, Valbo

Sweden. Abundantly distributed throughout Ryr NRS. Niirke: Bdrsta NRS, Hovstad, Store Mel-
the country. 

- 
l6saZMB, Svennevad, drebro NRS, Angs6tten NRS.

A total of about 2700 specimens was examined 
Stidermanland: Bjdrnlunda NRS' Brandalsund NRS,

' Enhdrna NRS, Fittja NRS, Huddinge ZMU, Hiiringe
NRS, Kiirrbo, Liiggestad NRS, Molnbo NRS, Ny-

Listof localities.Skdne: ArkelstorpNRS,Barkikra koping NRS ZML, Nyniishamn NRS, Niishulta
NRS, Bjiirred, Blentarp NRS, Bokskogen ZMB, NRS,NiivekvarnNRS,Orn<iGNM,OxelosundNRS,
Bonderup ZMB, Biickaskog NRS, Btikeberg ZMB, Rekarne NRS, Saltsjdbaden NRS, Stjiirnhov NRS,
Dalby ZMB, Falsterbo NRS, Glimikra NRS, Hit- Trosa NRS, Tumba NRS, Tuna NRS, Turinge NRS,
tarp Lar, Hjiirnarp NRS, Hiilsingborg NRS, Hiissle- Tyres<i NRS, Valle NRS. Uppland: Adelsii NiS, An-
holm NRS, Hoganiis NRS, Ivo ZMB NRS, Lands- garn NRS, Bjdrklinge NRS, Bogesund NRS, Brudniis
krona ZMB, Lerhamn Lar, Lund ZMB, L<iddekdpin- NRS, B<irje ZMU, Bilsta NRS, Danderyd NRS,
gezlvdB, L<iderup NRS, Maglarp, Malm6 NRS ZMB, Dannemora NRS, Dyvik NRS, Eldgarn NRS, Finsta
Norra Nobbel<iv, Roddinge NRS, sandhammaren, NRS, Gamviken NRS, Gimo NRS, Grisslehamn
sankt olof NRS, Simrishamn NRS, sjiibo NRS, NRS, Hallkved NRs, Hammarby NRS, Harpabol
Skiilderviken NRS, Smyghult Lar, sdvde NRS, Tore- NRS, Hiiggeby NRS, Hibo-Tibble Nns, Hbtorru
kov NRS, Trelleborg GNM NRS ZMB, Tvedcira NRS, Kalmarsand NRS, Kragsta NRS, Kungs6ngen
GNM, Tflssjd ZMU, Veberod ZMB, Vegeholm Lar, NRS, Lennartsniis NRS, Ljusterd NRS, Munso NRS,
Villands VAnga NRS, Vitemtilla NRS, Vomb ZMB, Norrtiilje NRS, Roslags-Kulla NRS, Rungarn NRS,
Yii Lar, Ystad NRS, Ahus NRS zMB. Btekinge.. R6 NRS, Ridmann.S Nns, Sigtuna Nis, singo
Backaryd NRS, Hiillevik, Karlskorna NRS, Mjcileryd NRS, Stavsniis NRS, Stockholm GNM NRS ZMU,
NRS, Ronneby NRS, sibbaboda NRS, sj<iarp NRS, Stingberga NRS, ullansjti, uppsala IVU ZMLZMU,
S<ilvesborg NRS. Ealland: Breared NRS, DagsAs Vassunda IVU, Vindd NRS, Vissj<in NRS, Vaddd
GNM, Enslciv NRS ZML, Frosakull NRS, Haverdal NRS, Viirmdd NRS ZML, Ostervila ZMB, Osteriker
NRS, SHttakra NRS, SnostorpNRS,SteningeNRS. NRS, dvergran. Vristmanland.. Arboga ZNIB ZML,
smdland: Aneboda zMB, Did NRS, Eksjo NRS, Dingtuna NRS, Fellingsbro ZMB, Grundbo NRS,
Flisby NRS, Gasslanda ZMU, Gislaved, Hjorted Guldsmedshyttan NRS ZML, Hjulsjd NRS, Hiillefors
NRS, H<ireda NRS, Jiira NRS, Jiirstorp NRS, Jdn- NRS,KolbiickNRS,LindesbergNRS,MalmorZMB,
kiiping NRS, Kalmar NRS, Konga NRS, Ljungarum Saxhyttan NnS, As. Viirmland: Alster NRS, Arvel-
NRS' Ljungbvholm, Markeryd NRS, Nybro NRS, sliter NRS, Arvika, Daglcisen NRS, Deje NRS, Ed N
Nye NRS, Ryssby ZMU, Smilandsstenar NRS, Siidra Gullspring, Eda NRS, Edsbjcirke NRS, Filipstad
U*gtv zML zMU, s6dra S-andbci, viixjd NRS, NRS, Frykerud NRs, Grums NRS, Gyrleby NRS,
Osterkorsberga GNM zvtu, Aboda ZMB. dtand: G6sborn NRS, Horrsjon NRS, Kristinehamn NRS,
Borgholm NRS, Biida NRs zMB, Ekerum ZMB, Lingban NRS, Molkom NRS, Nilsby, Torsby NRS.
Giirdslosa NRS, G&rdby ZMB, Helludsvikon ZMB, Dalarne: Avesta ZMB, Bingsjd NRS, Bj6rka TJe,
Hornsjii ZMB, Htigsrum NRS ZMB, Kalkstad ZMB, Brunnsvik NRS, Djuris, Enviken NRS, Falun NRS,
KiillaZMB,Mdrbyl6ngaZMU,ResmoZMB.Gotland: Floda NRS Tje, Gruvriset NRS, Hedemora NRS,
Ardre NRS, Fardume NRS, Firci NRS ZML, Kap- Hjortniis NRS, rdre, Leksand NRS 1-e, Lima NRS,
pelshamn NRS, Kyllej NRS, Ljugarn NRs zMB, Ludvika NRS, Mora NRs, Nittsjo NRS, orsa NRS
Lilrbro NRS, Romakloster NRS, Tingstiide NRS, Tlje, Oxberg NRS ZML, Riittvik NRS Tlje, Sandsjii,
4, Bmble Bes.
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Taxonomical remarks

Krtiger (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. Iucorurn Distance from lateral

ocellus to preoccipital ridge (d) about 514 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 % this diameter.

As about I /2 times the distal width and about /,r
the length of Aaa u. Tz with distinct dense and,

coarse puncturing, usually with chagrinated mic-

rosculpture; the unhaired distal margin in the

median part often narrower than in -8. lucorum.

Length and evenness of coat moderate, i. e. in
general as for B. lucorum. Body more robust than

in ,8. lucorum. Wings rather infuscate.

Queen measurements: N -- 20: Hordaland
(HOV): malar space: 0.65 mm (+0.04 +0.01)
range: 0.55-0.70mm1' 'radial length': 4.69 mm
(+0.10 +0.02) range: 4.50-4.90 mm; interalar

width: 5.48 mm (+0.14 +0.03) range: 5.10-

5.73 mm. Body of large size.

Colour pattern Broad yellow collar extending

about l/a 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 Tn, entire Tu, variable
part of To tawny or yellowish-white with brown-
ish base. Fringes of sternites brownish, occasion-
ally lateral fringes of Stn-u 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 ,8. teruestris,
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 rhe
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 scutellum 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 alanost 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. Tb may have an
admixture of black hairs, preferably in the median j

part. Tu 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 ,8. lucorum (Loken l96la)
were studied, all of which display a yellow collar
extending a little less than % 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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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 Zli'4IJ, Vrirnamo NRS. Ostergtitland: Krokek
NRS, Kvarsebo NRS, Norrkoping ZN,{A. Vristergcit-
land: Mosseberg in Falkoping NRS. Dalsland: Bengt-
fors NRS, Kopmannebro, Steneby NRS, Tingvalla
NRS. Stidermanland: Uto NRS, Viksberg NRS, Atta
NRS. Uppland.' ?loc. NRS. Viistmanland: Guld-
smedshyttan. Ycirmland: Arvika NRS, Gylleby NRS,
Lesjofors. Dalarne.' Transtrand V 10 Sept., 1955
(Lundblad) NRS. Angermanland: Hdrnosand g 9 Aug.

Studies on Scandinavian Bumble Bees

fl

l93l (Fredlin), Siibnfl I 9 Sept. 1932 (Burrau). Lap-
Iand (Ly.Lpm.).' Tiirna V 22-30 Sept. 1931 (?).

Correction. Records from Lapland (Kriiger I

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 Krtiger (1958, p. 322)

the species occurs in the southern part of the
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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. T1 centrally with a variable amount of
yellow hairs; visible hairs of T, yellor,v, i. e. black
hairs on the extreme posterior margin usually
concealed by yellow hairs. Posterior half of Tn,
entire Tu, often lateral fringes of Tu and at least
lateral fringes of Sto-u 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 T1 ranges fronr covering
the crescent-shaped posterior part of scutellum,
and entire T1, to only single hairs in the centre of
T1. 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 A4 and just

shorter than Au Gig. 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

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 ll20 m s. m.

Biotopes: Pastures, roadsides and meadows.
A total of about 355 specimens was examined.

List of localities. Ostfold; Eidsberg: Hole . Akershus:
Brerum: Briten; Oslo: TRM; Aurskog-Holand: Sot-
sjoen TRM; Fet: Bjorkflflten . Hednnrk ( HEs) :
Hamar: ZMO. HEn: Trysil: Dammen, Enga, Sjo-
enden, Vestby; Amot: Glesubekken, Rena; Rendal:
Solbakken SE Asheim; Tynset: Tynset; Engerdal:
Bjorkoihl, Risbakken gird 750 m, Torhus. Oppland
(Os).' Jevnaker: Randsfjord USU Z}ldB; Gran: Eina-
voll, Lander; Ostre Toten : Stubdalen; Sondre Land :
Fluberg; Nordre Land : Dokka USU; Lillehammer:
Jorstadmoen; Sor-Aurdal: Ellingseter 820 m, Skard
700 m; Oyer: Aksjo 1000 m, Skei, Oyer, Astdalen
900 m. On: Vang: Oye USU; Sel: Leirflata; Lom:
Galdesand. Buskerud (Bd); Lier: Lokke gflrd; Krods-
herad: Noresund; Kongsberg: Skollenborg. Bv; Sig-
dal: Kopseng, Nedre Eggedal; Nore og Uvdal: Gav-
lenseter ll20 m, Rodberg, Uvdal, Uvdal stavkirke;
Gol: Gol; At: ? loc. Z}.d:O. Telemark (fEy).. Drange-
dal: Grova, Naksjo, Omnes, Tomyra . TEi: Notodden:
Gransherad, Tinnoset; Seljord : Svartdal; Kvitseid :
Vrfldal; Nissedal: Lauvviki, Treungen ZMO; Fyres-
dal: Hegglandsgrend, Moland; Tokke: Holtet bro;
Vinje: Krossen, Srerengrend, Amot; Tinn: Tinn,
Atrstbygda. Aust-Agder (AAi); Evje og Hornes: Lau-
land; Bygland : Londal; Valle: Kvestad, Valle TRM
ZMB, Rygnestad. Hordaland ( HOi ).. Kvinnherad :
Skeie ? ZZ July 1943 (Hans Tambs-Lyche). Miire og
Romsdal (MRy) ; Vestnes: Gjermundnes. Srir-Trtinde-
Ias ( STy) ; Rissa: Gafsetflsen. STi: Roros: Myrmoen;
Trondheim. Nord-Trrindelag ( Nfy).. Nreroy: Brei-
viken. NTi: Meriker: Tovmodal, Vardetun; Leks-
vik: Storvann; Verdal: Sandvika, Stiklestad; Inderoy:
Kirkenesvflg; Overhalla: Gryten; Snisa: Bronstad,
Telnes; Lierne: Kvelia, Seterhaug, Smfltjern; Hoy-
landet : Hoylandet; Namskogan : Brekkvasselv KMT,
Finnvollan, Namskogan. Nordland ( Nsi).. Grane:
Majavatn; Vefsn: Luktvann. Troms (TRi); Milselv:
Olsborg ? 10 July 1955 (La).

Corrections. Records from Aust-Agder (AAy):
Tvedestrand: Skipvik (Strand 1898a), published
as ,8. terrestrr,s var. d, were revised to B. lucorum.

Sweden Wide, yot local distribution from
Vdrmland, approximately 59o N, and northwards
throughout the country. Three scattered records
in Sodermanland 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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Erkheikki NRS, Haparunda ZMA ZML, Hirvijiirvi
NRS, Kalix, Karungi NRS ZML, Kukkola NRS,
Lulei NRS ZML, Lingtriisk, Mjolkudden NRS, Ny-
bygget NRS, Pajala NRS ZML, Periijiivaara, Pite6,
Pite havsbad ZMB, Sodra Sunderbyn, Overkalix NRS,
Overtornefl, Ovre Svartlfl NRS. Lapland (As.Lpm.):
Bingniis, Dorotea NRS, Risbiick NRS, Vilhelmina
NRS, Asele NRS ZCL. Ly. Lpm..' Ammarnds, Lyck-
sele NRS, Malfl ZMU, Sickselberg NRS, Sorsele
ZMU, Stensele, Tjultriisk BML ZML. Lu. Lpm.:
Aktse, Kvikkjokk, Malmberget, Njunjes, Sarek
National Park, Staloluokta, Ostansj o. T. Lpm.; Abisko
NRS, Bjorkliden NRS ZML.

Unrevised records : Vcirmland; Rtimmen, Lesjofors
(Wahlberg 1852) and Siiffle ZML (Ander in litt.).

Correction. Records from Lapland (T. Lpm.):

Abisko (Bengtsson l93l) 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. Queen : ?-25 Aug.;

worker: 8 June-ZD Sept.: male:24 July-2O Sept.

BOMBUS (s.s,) TERRESTRIS (LINNAEUS)

Apis terrestns 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 t832,

p. 34 (partim) , 1837 (partim); Wahlberg 1854,

1855 (partim); Thomson 1870 (partim), 1872
(partim); Aurivillius 1903 (partim); Wahlgren

1915 (partim); Ringdahl l92l (partim); Jansson

1922 (partim) ; Krtiger 1956, 1958 ; Kruseman

1959; Elfving 1960, 1968; Frid6n, Eskilsson &

Bingefors 1962; Hasselrot 1962; Ander 1963,

1965; Frid6n 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 terrestris, 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. terrestrr^r 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 l9l2; 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 ,8. terrestris, B" lucorum, possibly also

B. magnus when referring to Southern Sweden,

cf. authors (partim) in references to the synonymy

above, but only ,8. lucorum, possibly B. magnus,

when referring to Northern Sweden, cf. references

to fire synonymy of B. lucorum. Swedish B. terre-

stris and B. lucorum were quite recently distin-

guished, cf. references above.

Queen, worker I

Morphological characters. Malar space mar-

kedly shorter than distal width. Labrum (Fig.

l2A). Ocellar-orbital field (Fig. 12B). Distance

from lateral ocellus to preoccipital ridge (d)

about 514 longer than distance from ocellus to

eye (e), mean d: f -_ 1.25; distance between ocelli
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Fig. 57. B. terrestrrs (Linnaeus). Legends as in Figs. 50, 54.

lection of Hafsahl cf.

not reliable.

p. 7 , i. e. the labelling is

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

Studies on Scandinavian Bumble Bees it

terrestrus is conflned 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 ZN{A, Bok-
skogen ZN{.{.[B, Bonderup ZM.B., Bromslla ZM.A,
Brunnby, Bokeberg ZMB, Enslov ZMB, Falsterbro

l
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Taxonomical remarks

The complex cullumanus serrisquama

apollineus individually designated as species, has

recently been considered conspecific (Kruseman

1959; Tkalcu 1968; Yarrow in litt. l97l). 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 distributiorc. Europe (Southeastern Eng-

land; Northern Spain; France; coast of the

Netherlands, Germany; Denmark (Als Zll4.A,

Bornholm VCA, Z]|dC); 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 CULLUMAI\IUS

(KIRBY)

Queen, worker

Morphological characters. Head slightly longer

than wide. Malar space about t/a 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 atea

between well-defined coarsely punctured lateral

impressions. Labrum coarsely punctured ; labtal

furrow moderately defined, shallow, and in

width about /s the labral width; labral tubercles

rather small, anteriorly flattened; labtal 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

incisur a lateralis, and with the bas al 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 thal1 Aa+ s. Aa about as

long as distal width, hardly shorter than A5.

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 Tr-u smooth with rather

dense puncturing. T6 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 o rather feeble. Wings hyaline except

the infuscate distal ribbonless part. Coat rather

even, short.

Queen measurements: N -6; Sweden: Skine;

malar space: 0.59 mm ( +O.O: +0.01) range:

0.55-0.63 mrn; ' radial length':  4.18 mrn (+0.t0

+0.07) range: 3.95-4.40 mm; interalat width:

5.04 rnm (+0.16+0.07) range:  4.78-5.28 mm.

Body of medium to large size.

Colour pattern Fringe of labrum and mandible

brownish. Tn- u, Stn- u 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 415 shorter than

distal width and about as long as Ar. 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 415 shorter than Aul Aaequal inlength

to the distal width and about 315 as long as Au.
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Fig. 58. ,8. 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 % as long as Aa+ s.
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. Stu 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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treated as being conspecific, the latter considered

as a subspecies of the former, cf. p. 69. The

rather srnall, 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. hypnorum until Reinig (1936)

re-established its specific rank.

BOMBUS (PYROBOMBUS) CIIIGULATUS

WAHLBERG

Bombus cingulatus Wahlborg, 1854, pp. 207 ,
208-209, lectotype ? TCL ! selected by Ander

(1967). Type loc. Sweden: Norrbotten: Neder-

kalix : Yttermorajiirv.
(Bombus cingulatus Wahlberg; Wahlberg 1855 ;

Boheman 1857, p. 17; Reinig 1936; Kruseman

1959; Elfving t960, 1968; Laken i960; Ander

1965; Bombus hyphorutn var. c Thomson 1872;

Strand 1898a. Bombus hypnorum yar. cingulatus

Wahlberg; Friese 1902; Aurivillius 1903 ; Bengts-

son 1903 , 1904; Sparre Schneider 1909, 1918 ;
Friese & Wagner I9I2; R.ingdahl tr915; Lund-

blad 1924; Soot-Ryen 1925; Meidell 1934a;

Laken 1949, 1950.)

First Scandinavian records

Norway. Troms (TRi): Mfllselv: Nordmo

(Sparre Schneider 1909).

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

Queen, worker

Morphological characters. Malar space as long

as distal width or just So, exceeding the length

of A, but shorter than Ar* r. Disc of clypeus

almost impunctate centrally, otherwise with singly

coarse punctures in between sorne 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 /s the labral width ; labral tuberc-

5. Bumble Bees.

Studies on Scandinavian Bumble Bees

les usually densely punctured at the base, the

microsculpture smooth or indistinctly alutaceous.

Ao 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 Tn-u with more or less

alutaceous microsculpture and moderate punc-

turing. T6 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 ( +O.OZ +0.01) range:

0.53-0.60 mm: ' ' radral  length ' :  3.75 mm (+0.11

+0.03) range: 3.50-3.90 mm; interalar width:

4.48 mm (+0.14+0.04) range: 4.18-4.65 trnm.

Body of small to medium size.

The smaller specimens of the workers were

difficult to distinguish from ,8. hypnorum.

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 Tr,

anterior margin or anterior lunate part of T2

yellowish-brown; about distal half of Tu, entire

Tu- u, at least lateral paft of fringes of Stn-u,

Sta whitish; otherwise coat black.

Variation. Pile of vertex predorninantly or en-

tirely black. Black hairs on dorsum of thorax

ranging frorn a few single hairs on the disc to a

well-defined interalar band. Occasionally, workers

have no black hairs on dorsurn thorax, and a

well-defined interalar band is only observed in

queens. Hairs on T1 more or less replaced by

black ones, preferably in lateral tufts. Occasio-

nally hairs on T'-2 completely black. White hairs

on T4 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 Arn r. Anten-

nae short (Fig. 35A) i A' about % the length

of Au, equal to Ao or just longer I An as long as
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Fig. 60. B. cingulatzs Wahlberg. Legends as in Figs. 50, 54.

World distribution. Europe (Fennoscandia;

Northern part of European USSR) - Northern

G,i * *-n *, Urals - Northern Siberia - Kamchatka. (Reinig t

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

Biology

tlisht season. Beginning of May to beginning

of September. Queen : 14 May - 7 Sept. ; worker:

?-13 Aug.; male 12 June-t2 Aug.
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BOMBUS (PYROBOMBUS) HYPNORUM
(LINNAEUS)

Apis hypnorum Linnaeus, 1758, p. 579 No. 33,
type area Sweden: Uppland. A queen LSL, la-
belled hypnorum, 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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Queen measurements: N _ 20; SE Norway;
malar space: 0.63 mrn ( +O.O: +0.01) range:
0.58-0.68 mm ; 

'radial length' : 4.44 mm ( +0.13
+0.03) range: 4.15-4.64 mm; interalar width:
5.15 mm (+0.18+0.04) 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
Tr, anterior lunate part of T2 predominantly
yellowish-brown. At least posterior half of T n,
entire Tu- u, and at least lateral fringes of St+-,
(or n- u) whitish-haired. Otherwise coat black.

Variation. Pile of T1 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 Tr-, entirely black were, however,
exqmined from Northern Scandinavia than from
the southern part of the peninsula.

Male

Morphological characters. Malar space as long
as distal width or just longer, longer than Au
but shorter than Ar* r. A, longer than A*, equal
in length to Au or just longer (Fig. 34A)i An as
long as distal width or just longer. Longest hairs
in posterior fringe of hind tibia varying from
lyz 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. 3aB);
gonostylus and volsella (Fig. 34C); penis valve
(Fig. 34D). Coat shaggy. tsody of medium size.

Colour pattern Beard brownish. Pile of face
below antennal sockets with variable admixture
of dull yellow hairs. Pile of vertex entirely or
predominantly yellowish-brown. Dorsum of tho-
rax and at least adjacentpart of episternum, T, at
least anterior lunate part of T, yellowish-brown.

Distal margin of To, Tu-, whitish-haired. Venter
of head and thorax, trochanters, fernora, and

Studies on Scandinavian Bumble Bees 65

fringes of gastral sternites with variable admixture
of whitish hairs. Otherwise coat black

Variation. Hairs on Tr-, ranging from entirely
black to entirely yellowish-brown. Whitish hairs
on the tergites rnay be reduced to an admixture
with black hairs on To-z only.

Distribution (Fig. 61)

Norw,ay. 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 Folar Circle, viz. on
the small island of Hushattoy in the archipeiago
just north of 70' N. Also in Southern Norway
the abundance is greater inland than along the
coast. Recorded to tr000 m s.m.

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

A total of about 1520 specimens was examined.

List of localities: Ostfotd.' Hvaler: Asmaloy, Kirk-
oy, Sondre Sando; Krikeroy: Tangen, Odegird;
Onsoy: Dypeklo, R-orvik, Torp; Sarpsborg : ZMO;
Halden: Blakmose, Kuletjern, Sponvika; Aremark:
Aremark, Gjeddetjern ; Marker : Damholtet, Rodenes ;
Rakkestad: Rorvik; R.6de: Fuglevik, Oven; Moss:
VCA, Jeloy VCA; Eidsberg: Holm; Trogstad: Monster
bru. Akershus: Frogn: Drobak TRM VCA; Asker:
Lushattdalen; Brerum: Lysaker Z}l..{O; Oslo: TCL
TRM Z}l..Ir_ ZMO; Aurskog-Holand: Bjorklangen,
Gangsnes, Mo, Stigen, Ostegd.rd; Fet: Bjorkffiten;
Skedsmo: Strommen ZMO; Hurdal: Tomte ZMO;
Nes: Grinkelsrud; Eidsvoll: Eidsvoll ZMO . Hedmark
( HEs ); Eidskog : Bolfoss, Gjelarisen ; Kongsvinger :
Eidsberg; Sor-Odal : ? loc. ZMO; Grue: Finnskog;
Hamar: ZMts ZMO. HEn: Trysil: Damrnen, Enga,
Sjoenden, Vestby; Amot: Glesubekken, Amot, Aset
ZMO; Rendal: Solbakken SW Asheim ZMO; Tyn-
set: Tyldal, Tynset, Ulsberg; Engerdal: Bjorkoihl,
Gutuliseter NE Drevsjo 700 m, Torhus . Oppland
( Os ).' Jevnaker: Randsfjord USU; Gran: Gjervika,
Granvoltren, Rognstad; Ostre Toten: Stubdalen;
Nordre Land: Dokka USU ZM.B; Lillehammer: Stor-
Hflve; Nord-Aurdal: Knutshaugen SE Fagernes,
Ler:a, AUjor; Gausdal: G6soya 875 m; Oyer: Aksjo
1000 m, Oyer, Astdalen 900 m; Ringebu: Ringebu.
On: Vestre Slidre: Oken; Oystre Slidre: Skammestein
700 m; Vang: Oye USU ZMB; Sel: Heidal TRM
ZMB, Leirflata, Mysuseter 900 m, Otta ZMO; Vflgi:
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Moland; Tokke: Amdals verk; Vinje: Krossen 700 m,
Amot; Tinn: Vilen, Vier W Rjukan . Aust-Agder
( AAy ).' Gjerstad: Fiane; Vegflrdshei: Ljostad; Tvede-
strand: Eidbu, Nes Verk TRM, Strengereid; Arendal:
ZMO; Motrand: Dal, Holrnsund, Tverrdalsoy, Voje;
Tromoy: Bjel land, Grimstad; Landvik: Horte, Mol-
land, Tonnescl; I-illesand : Blikksund, Kjopmannsvik,
Amli; Birkenes: Langemyr, Rosseland; IvelanC: Foss-
tvedt. AAi: Evje og Hornes: Hornes, Syrtveit; Gjov-
dal: Krossbekk, Saurbekkflflt, Arh; Bygland: Lon-
dal, Ose; Valle: Kvestad, Valle; Bykle: Bykle. Vest-
Agder ( VAy ); Kristiansand : Holskogen ; Sogne :
Langeneset, Sbgne, Aros; Mandal: Mandal, Sflnum,
Tuftenes; Marnadal: Finsland, Royseland, Utkjrer;
LyngCal: TRM; Kvinesdal: Feda, Gjemlestad, Solis,
Oy.; Farsund: hlellesfl, Lista Fyr, Lodshavn; F'lekke-
fjord: Ersdal, Espetveit, Flikkeid SMS. VAi: Audne-
dal: Sveindal; Aseral: Espelid, Rosseland, ,&seral.
Rogaland (Ry); Sokndal: Bu, Hauge i Dalane, Sogn-
dal, Ana-Sira; Eigersund : Egersund, Eigeroyeidet,
Skjerpe; Bjerkreim: Hovland, Malrneim; Hfl: Ogna;
Klepp: Bcrsheim, Klepp, Orre, R.eve, Vik, Oksnevad;
Tirne : Mossige; Gjesdal: Algard; Sandnes : Brattebo,
Ffana, Myrland, Sandnes; Scla: Gimre, Sclastrand,
Tannanger; Stavanger: Forus, I{inna, Lindoy, Sta-
vanger SMS TRM ZMB, Sunde, Vfl land; Strand:
Tau; Finnoy: Judaberget, Sjernaroy; Rennesoy:
Datre; Kvitsoy; Karmoy: Sreveland. Ri; Forsand:
Forsand, Meling; Hjelmeland : Hjetrmeland, Kvamrne,
Vadda, Ardal; Suldal: Jelsa, Sand, AirnjoAtonuten
700 m; Sauda: Sauda. Hordaland (HCy); Bomlo:
Royksund; Olen: Dcmmersnes; Fit jar: Fit jar, Risoy;
Austevoli: Karlsoy; Os: Gullhotrmen, Lepsoy, Lyse-
kloster, Nordstrono, Ravneberghaugen; Samnanger:
Hoyseter; Fana: Biol. st., Birkelundsbakken, Bloms-
terdalen, Engjavik, Espeland, Fantoft, Lonninghavn,
Milde, Ridalen, Skeie, Skipanes, Skjold, Steinsvik,
Stend, Storetveit, Srloy, Titlestad, O vre Krflkenes ;
Sund: Bjelkaroy, Glesvrer, Steinstrand, Tyssoy; Fjell:
Bjoroya, Eide, Sclsvik; Laksevig: Alvoy, Bjorndals-
pollen, Hilleren, Storingaviken; Bergen; Askoy: Ask,
Davanger, Fferdla, Marikova; Asane: F{aukedal, As-
tveitskogen; Osterdy: Fitje, Hamre, F{avratun,
Kleppe, I-onevig, Nj6stad; VaksCal: Eidslandet;
Meiand: Dalst5; Radoy: Vflgsbctten; Lindfls: Lauvfls,
Srvrflsvig, VelanC. HCi: Etne: Oslandsvflg; Kvinn-
herad : Lio, Ljosmyr, Seimsfoss, Skeie, Varaldsoy;
Ullensvang: Alvsaker, Espe, Fresvik, Jflstad, Kinsar-
vik, Lofthus, Tveito, Ovre Eidl jord; Kvam: Kvam-
skogen, Nordheimsund, Steine, Oystese, Alvik, As-
heim; Voss : Bomcen, Hjelle, Rong, Tyrlingen; Gran-
vin: Granvin VCA ZN{{ts, Trfl; Ulvik: Bergc. Sogn og
Fjordane ( SFy ).' Gulen: Innre Takle; H3rllestad :
Hyllestad, Lekva, Skivenes; Gaular: tsygstad, Vikum;
Flora: Floro, I{ inn, Reksta, Skorpeidet; Naustdal:
Frammarsvik; Forde: Fl6ten, F[atrtrbreim; Jolster:
Harnar; Gloppen : Hjcrtset, F{ope, Hyen; Eid: Heggja-
bygda, Kjolsdale:r, Naustdal, Nordfjordeid, Stflrheim,
Vedvik; V5gsoy: Brygg.ja, M&ioy, Roysen; Selje:
Leikanger. SFi. '  Vik: Tistel, Vik; Aurland: Kvamma-
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dalen 950 m, Vatnahalsen 800 m ; Lnrdal: Bergstolen,
Grote; Sogndal: Kaupanger, Slinde, Sogndal; Lei-
kanger: Hermansverk, Leikanger; Balestrand: Bale-
strand, Brekka, Fjrerland, Flesje, Horpedal, Kvams-
oy, Mundalsdalen; Lusrer: Jostedal, Skjolden; Stryn:
Hornindal, Stryn, Videdalen. Mdre og Romsdal
( MRy); Volda: Bjorkedalsvann; Orsta: Lyngsrol-
vann, Orstavik, Oye; Hareid: Hjorungavig; Ulstein:
Ulsteinvik; Alesund : Ase; Vestnes : Gjermundsnes ;
Molde; Aukra: Falkehytta; Averoy: Vevang. MRi:
Stranda: Geiranger NMW ZMts, Vollset; Norddal:
Valldal; Sunndal: Jordalsgrend; Surnadal: Stangvik,
Ovre Surnadal. Srir-Trdndelag ( SZ.y).. Hitra: Hamn;
Rissa: ? loc. VCA, Gafsetflsen, Hasselvika, Stadsbygd,
Sotvik; Orland : Bakken ; tsjugn : Kotengsvann ;
Afjord:A. Sn; Oppdal: Driva st., Oppdal; Rennebu:
Sorfl f l ;  Midtre Gauldal: Storen; Alen: Reitan; Roros:
Myrvann 700 m; Selbu: Medbus; Trondheim: KMT
VCA ZN{B. l{ord-Trdndelag (NTy).' Flatanger: Sor-
Flatanger; Otteroy: Hovika I(MT; Namsos: TRM,
Strandmoen; Nreroy: Breiviken, Saltbotn . NTi: Mer-
iker: Merflker, Tovmodal; Stjordal: Draveng, Hegra
st. ; Leksvik: Storvann; Verdal: Sandvika KMT ZMB,
Stiklestad, Vuku; Inderoy: Kirkenesv6g, Skjelvflgen ;
Steinkjer: Z}l.f .A, Sem; Namdalseid: Hovika KMT;
Grong: Fjerdingen, Grong SMS, Trangen; Snisa:
Brenstad, Hegge, Telnes; Lierne: Seterhaug; Hoy-
landet: Hoylandet, Skilleberget, Skogenga; Nam-
skogan : Brekkvasselv KMT, Finnvollan, Namskogan.
l,{ordlqnd ( Nsy ).' Bronnoy : Flatmo TRM ; Nesna :
Hamaroy. l/si.. Grane: Bifjellmo, Majavatn, Rot-
stokkmobekken ; Vefsn : Store Bjornflvann ; Sor-Rana:
Bleikvassli; Rana: Aenget, Mo, Rovassdal TRM;
Saltdal: ? loc. ZN[O, Drageid, Junkerdalsura, Solvflg-
fjell, Storjordet TRM . Nnc): Ankenes: Beisfjord ZMA.
Troms ( TRy ).' Lenvik : Finnsnes ; Tromso : TRM
VCA, tsreivik SMS; Karlsoy: Hushattoy 5 VH 25 July
1935 (Soot-Ryen) TRM. TRi: Bardu: tsardu, Stroms-
mo; M6lselv: ? loc. VCA ZMB ZMO, Bjerkeng TRM
ZMB, Kirkesdal, Moen TRM, Nordrno TRM VCA
Zl4B, Olsbcrg NMW ZMB, Rundhaug SMS ZM-r_
ZMC; Balsfjord: ?loc. TRM, Storsteinnes VCA;
Nordreisa: Nedrefoss, Sappen . Finnmark ( Fi ) : Alta:
Jotkajavrre TRM; Karasj ok. Fn ' Forsanger: Hamn-
bukt. Fri: S5r-Varanger: Kirkenes TRM, Langfjord-
dalen TRM.

Unrevised records are not included here except for
the following : Troms (f Ri ).' Lyngen: NE Jegervann,
NW Furuflaten (Douglas in l i t t .).

Sweden Widely distributed throughout the

mainland except in regto alpinalarctica. More-

over, occurring in 6lanC but not recorded in

Gotland.

A total of about 120C specimans was exarnined.

List of locaiities. Skine: Barkflkra, tsjiirred, Bon-
derup Zlu4�B, BokebergZN.[B, Bf,stad, Falsterbo NR.S,
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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-z4 Sept.;

worker : 22 April-lO Sept.; male: 22 June-

28 Sept.

BOMBUS (PYROBOMBUS) JONELLUS
(KTRBY)

Apis jonella Kirby, 1802, p. 338 No. 90, holo-
type C 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, I92l; Lundblad 1924; Soot-Ryen 1925;
Gaunitz 1929; Bengtsson l93l; Jansson & Sjoberg
1932; Hellen 1933; Meidell 1934a, 1946; Wexel-
sen & Skire 1934; Barendrecht 1941; tsrinck &
Wingstrand 1949 ; Laken 1949, 1950, 1954,, 1966c;
Brinck 1951 ; Forsslund 1951 ; Elfving 1960, 1968;
Erlandsson 1960 ; Ander 1963, 1965; Friden 1967 .
Apis scrirnshirana Kirby, 1802, p. 342 No. 92, P
KCL ! selected as type by Milliron (1960), is
disputed by Yarrovv (1968). Bombus scrimshiranus
(Kirby); Dahlbom 1832, p. 391' Boheman 1844,
p. 95; Wahlberg 1852, 1854, 1855; Siebke 1870;
Thomson 1870, IB72; Aurivil l ius 1887; Schoyen
1887; Ner6n 1892; Sparre Schneider 1895b, 1898 ;
Strand 1898a, 1898b ; Lie-Pettersen 1901, 1905,
I9A7; Bengtsson 19A4, 1908. Bombus autwmnalis:
Zetterstedt, 1838 nec Fabricius, 1793. Bombus
martes Gerstaecker, 1869, p. 137 No. 4, lecto-
type ? IZB! hereby selected, the labels are as
follows : 1) Ober-B ayern, Kreuth. 4-8. Ger-
staecker S (printed) ; 2) red, type label ; 3) martes
Gerst. a? (handwritten); 4) B. jonellus A. Lsken
det. 1965; 5) B. martes Gerst. lectotype de-
signated A. I-aken 1965. Type loc. Germany:
Ober-Bayern: Kreuth. Bomhus hortorwm: Siebke
1880 (partim). Bombus pratorum var. .ionellus
(Kirby) ; Friese & Wagner 1909 ; Alfken 191 3.
Bon:bus pratorum - jorcellus var. suecicws Friese,
I9ll, p. 572, type loc. Sweden: Norrbotten:
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Kolari. A queen IZBI, labelled 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 I 933. Bombus jonellus subboreA-

lis Richards, 1933, p. 64 ( - Bombus jonellus

atrocorbiculoszs Vogt, lgll (partim), holotype !
(Smith coll. originally named nivalis Dahlbom)

BML!, type area Norway; Kruseman 1959).

First Scandinavian records

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

Sweden: Sk6ne, SmAland, Vdstergcitland, Lap-

land (Dahlbom 1832, p. 39, 43); queen and

worker are treated as ,8. 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 fromVristergotland, as this areawas

not represented in other collections being revised

either.

Taxonomical remarks

The Scandinavian population is recognized as

a subspecies, B. jonellus subborealis Richards.

B. I. var. flavicolor Friese, 1909, B. j. suecicus

and the sparreschneideranius form of Vogt (1911),

all of which designated to Scandinavian forms,

are infrasubspecif;c. 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,'phe Balkansi and north to Arctic Fenno-

scandia; European USSR (most freqr.lent in the

. t
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ernerged 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 n lore 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 alpinal

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 (1934&, p. 127) point out the

absence of the species in southeastern lowlands.

F{owever, recent observations show frequent

occurrences also in this part of the country, bttt

restricted to biotopes left between agricultural

areas. In Southern Norway recorded 1300 m s.{tl.

tsiotopes: Calh.ma and Vaccinium heaths, rnea-

dows, pastures, lnountains-meadows, etc.

A total of about 2800 specimens was examined.

List of localities. istfold.' Hvaler: Akeroy, Fest-
ningsoy, Herfol, Kirkoy, Sondre Sando; Onsoy: Dy-
peklo, Rarnseklo, Torp; Halden: Asak, Blakmose,
Hakelund, Halden, Kuletjern, Nordbakke, Vegges-
dal; Aremark: Darnholtet, Gjeddetjern, Mymose-
tjern, Skodsberg; Marker: Damholtet, Dypedal,
Flagghytta TRM , Jhval, R.odenes, C rje; R.akkestad :
Levernes, Rorvik; Rflde: Tom; Eidsberg: Holrn.
Akershus: Frogn: Drobak VCA, Scnderstoa TRM;
Asker: Lushattdalen; Brerum: Britan; Oslo : ZMA,
Strerndal TRI\4; Ralingen: Fjerdingsby; Aurskog-
Holand: Bjorklangen, Loken, Mc, Skogen, Oster-
g6rd; Fet: Bjorkflflten; Nes: Grinkelsrud; Eidsvoll:
Feiring. Hedmark (I{Es); Eidskog: Bolfoss, Gjelar-
6sen; Kongsvinger: Eidsberg; Sor-Odal: ZMO; Ha-
mar: ZMO. HEn: Trysil: Dammen, Enga, Sjoenden;
Rendal: Solbakken SE Asheim ZMO; Folidal: Daien
800 m, Krokvik 750 m; Tynset: Dallvang SMS, {Jls-
berg; Tolga-Os: Hodalen 770 m; Engerdal: Bjorkdihl,
Gutuliseter 700 m, Jyltingsvola 850 m, Torhus . Opp-
Iand ( Os ).' Gran : Einavold, Gjervika, Rognstad ;
Nordre Land: Dokka USU; Etnedal: Bruflat; Ncrd-
Aurdal: Flya 850 m, Hovda 760 m, S:ebuoygard N
Fagernes, AUjor; Gausdal: Gisoya 875 n"r; Oyer:
Aksjo 1000 nI, Oyer, Astdalen 900 m, Astclalsho
1100 m; Ringebu: Flaksjoen 910 m, Ringebu, Vena-
byed. On: Vestre Slidre: Kinnholt 1000 m; Oystre
Slidre: Skammestein; Vang: Eidsbugarden 1 100-1200
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m, Grunke 950 m, Oye USU, Oylo ZMO; Fron: ? loc.
ZMO, Eldflseter 950 m; Sel: Klaksh&ug, Mysuseter
900 m; Vigfl: Gjendesheim 1000 m BML ZMts,
Hindseter 900 m, Klones, Leirungen 1050 m, Lemon-

sjoen 860 m, Randsverk 800 rn, Sjodalsbu 950 m,
Skjerva-Jondal 800 m, Storhaugseter 900 m, Valdres-
flya 1150 m, Vflgflmo Z}dB Z}d}{, Ovre Sjodalsvann
950 m; Lom: Galdesand, Kvan'lrne, Leirdalen 900 m;
Skjak: Grotli 900 m, Skj6ksetrene 800 rn, Strynsfjellet
1100 rn; Dovre: Domb6s ZMU, Dovrefjetr l  1000 m
VCA ZMO, Fokstua 930 m Z�N{4B_ ZMO, Vfllisjo
950 m ZMO. Buslcerud ( Bd ).' Hurum: Pinadalen;
Lier: Syll ing; Modum: Snarum; Flesberg: Hvila
NNW Kongsberg, Lampeland, Oydegarden NNW
Kongsberg; Kongsberg: Skollenborg. Bv: Sigdal :

Haglebu, Kopseng, Nedre Eggedal, Nordbygda; Nore
og Uvdal: Gavlenseter Il20 m, Norstebo, Solheiin-
stul 1000 m, Sbnstervann 1050 m, Tunnhovd 850m,
Ovre Hein 1 150 m; Gol: Randalseter 940 m; Hemse-
dal: Kjolen 1000 m, Lykkja 900 m, Muren; Al: ? loc.
ZMO, Bergsjo 1100 m, Laudalseter  I I50 m, Tvist
1080 m, Vallehalle ll20 m; Hol: Dagali 900 m NRS,
Geilo 800 m VCA Z}u.f'B, E Halne 1 150 m, Haugastol
1000 m VCA Zl,{4B, Kvasshogda 1200 ffi, N l-illevann

1200 rn, Nygfird 1000 rn, Vikastolen 1100 rn, Hovet,

Nyestolen 1050 m, Olsenvann 1100 m, Ustaoset
1000 m. Vestfold; Lardal: Styrvoll; Tjorne: Havna,

Kjrere. Telemark (TEy).' Barnble: AUv; Drangedal:

Omnes. TEi: Seljord: Norsteteig, Svartdal; I{viteseid:

Eidstad, Vridal; Nissedal: Treungen ZMO; Fyres-

dal: Hegglandsgrend, Vfoland, Veum; Vinje : Boss-

boen 950 m, tr(romvika 930 m, Krossen 700 in, R.au-
land kirke 700 m, Urdbo 700 m; Tinn: Borsjoen

1150 m, Mosvatndammen 900 rn, Sneiseli 960 m.

Aust-Agder ( AAy ).' Gjerstad : Fiane ; Tvedestrand :

Nes Verk TRM, Oster&; Arendal; Moland: Voje;

Tromoy: tsjelland; Fjrere: Fjrere kirke ZMO; Grim-
stad; Landvik: Holvika; Li l iesand: Kvise, Ulvoy-

sund; Birkenes: Sagen; Iveland: Frikstad, Fcsstveidt,
Ivedal. AAi: Evje og Hornes: Hornes, S),rtveit; Byg-

land: Londal, Ose, Setesdal TRM; Valie: Ryg;restad,

Valle TRM; Bykle: Breive 700 m, Breivann 900 m,

Bykle, Hovde bro 700 m, Flovden. Vest-Agder ( VAy) :

Kristiansand : ZMO, Stromme; Vennesla: Ovrebo
ZMC; Sogne: Scgne; Mandal: TRM ZNddf.B., Hoggan-

vik; Marnadal: Finsland, Gretteland, Utkjer; Lin-

desnes : Ramsland, Spangereid ; Kvinnesdal : Forland,

Gjemlestad, Scl&s, Oy.; Farsund: Lodshavn; Flekke-

fjord: Espetveit, Flikkeid SMS, Langevatn, Sandvann,
Tennmei:li. VAi : AudneCal: Sveindal; Hregebostad:

Bryggesfrk; Aseral: Espelid, Rosselancl, Aseral; Sir-
dal: Dcrgeseter, Dyneefjell 900 m, Handeland, Sinnes,
Adneram BOC m. Rogaland (Ry).' Lund: Eikjelands-

dalen, Ljosvatn, Iv{oi; Sckndal: Nesvig, Sogndal,
Amct; Eigersund: Fotlandsvann, Gydal, Klungland;

Bjerkreim: Asseiinvann, Hovland, Ivedal, Malrneim;

Hfl: Aniqdai, Ogna, Salte bro, Sirevflg, Stolen, Vat-

nafflo; Klepp : 13Srsheltn, Orre, Orrevann, Reve, Vik,

Oksnevad; Time: IV1elsvann, Time; Gjesdal: Ateflrd;

Sandnes: Brflstein, Flcysvik, Hommersfirk, Myrland;

7T
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Solsvik VCA; Laksevig: Bjorndalspollen, Storinga-
viken; Bergen: TRM Zh{4B; Askoy: ?loc. VCA,
Davanger, Erdal, Hanoytangen, Hegernes VCA,
Herdla, Jacobsoy, Kleppesto, Asebo; Asane: Golf-
banen, Haukedal, Jordalen, Steinesto, Tellevik; Oster-
oy: Fitje, F{amre, Kleppe, Kvamffre, Nj6stad, Raka-
neset; Vaksdal: Eidslandet; Meland: Io, Kjeken;
Oygarden: Buneset, Straumoy, Turoy; LindAs: Fosse,
Fyllingsfles, Kolis, Lauvis, Mykevoll, Srevrisv&g,
Vollom . HOi: Kvinnherad: Gjermundshaffin, Jemte-
landsvann, I-josmyr; Odda: Austmannli 800 m, Dalen,
Horra 1000 m, Mittleger 1150 m, Seljestad, Valldal
900 m; Ullensvang: Bjoreidalshytta II00 m, Fresvik,
Fossli 750 m, Gryteskard 850 m, Grythorgen 900 m,
Hallaskard 1100 m, Hjolmodalen, trsdalen 850 m,
Kvanndal, Mebcdalen, Stavali 900 m, Storliseter
900 m, Sysendalen 750 m, Tindholen n5A rn, Veivann
1150 rn, Viveti 820 m, Ovre Eidfjord; Kvam: Djonne,
Kleppfjell ZMO, Kvamskogen, Sjuseter, Alvik USU,
Asheim; Voss : Armot, Bomoen, Hamlagro 600 m,
Hangurfjellet 800 m, Mjolfjell, Nesheim, Rong, OV-
seter; Granvin: ?loc. VCA; Ulvik: Finse 1200 m
VCA, Loyningseter, Ulvik. Sogn og fiordane (SFy):
Gulen: Takle; Solund: Faroy; Hyllestad : Botn, Eide,
Hatleim, Hyllestad, Skivenes, Skor, Yttre Dale, Ate-
fjell; Hoyanger: Lavik ZMts ZNd4O, Stoldalen; Gau-
lar: Bygstad, Sande, SXotten, Vikum; Fjaler: Strande-
nes; Askvoll: Aralden, Raudoy, Rauoy; Flora: Ask-
rova, Grindholmen, Havrenesvig, Kinn, Nekkoyna,
Rognaldsvig, Skorpeidet, Trollstua; Naustdal: Fure-
haugstolen, Horstad, Naustdal; Forde: Flflten, Hall-
breim; Jolster: Flamar, Vassenden; Gtroppen: Hjort-
set, Hyen, Lote, Sandane; Eid: Nordfjordeid, Vedvik;
Vigsoy: Hagen, Krflkenes, Kvalheim, Langenes, Mal-
oy, Totland; Selje: Dalsto, Ervik, Lekanger, Sand-
vikseidet. SFi; Vik: Hflvfls, Vik; Aurland: Aurlands-
vangen, Flf,m, Steinbergdalhytta 1000 m, Vassbygdi,
Vatnahalsen 800 m, Ovstebo 800 m ; Lnrdal: Berg-
stolen 650 m, Breistolen 1050 m, Horgje, Lrerdal
ZMO, Maristova 800 m; Sogndal: Sogndal; Leikan-
ger: Hermansverk; Balestrand : Brekka, Flesje,
Tuftedalen; Luster: Fflberg, Fflbergstolene 600 m,
Turtagro 900 m TRM; Stryn: Hornindal, Hornindal-
seter, Stryn, Stoverstein, Videdalen, Videseter 600 m.
Mrire og Romsdsl ( MRy ).' Sande: Gurskevig, Kob-
bervik, Larsnes, Aram; Volda: Bjorkedalsvann, Fol-
kestad; Hareid: Hjorungavhg, Mork; Ulstein: Ul-
steinsvik, Vonheim; Heroy: Djupsvik, Runde, Stokk-
sund; Alesund: Alesund, Ase; Orskog: ? loc. ZMO;
Vestnes: GjermunCnes; Molde; Aukra: Aukra kirke,
Falkehytta, Lovik, Kolholmen, Rindarcy; Frrena:
Gjendem, Hollinholm; Snnola: Andholmen. MRi:
Stranda: Bjordal; Norddal: Valldal; Sunndal: Jor-
dalsgrend; Surnadal: 6vre Surnadal. Srir-Trdndelag
( Sf y ); Agdenes : W Hambora ; Rissa : Gafsetirsen,
Rissa VCA, Sotvik; Orland : Beian ; Bjugn : Kotengs-
vann; Afjord: Molsletten, Morreaune, A. Sn; Opp-
dal: Dalsbekk, Driva St., Drivstua 850 m ZMIJ,
Gflvflli 975 m, Hogsnydda 1150 m, Kongsvoll 900 m
BML Z}l4B_ ZMO, Knutsho 1100-1300 m BML ZN4B.,
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Oppdal, Skansen; Atren: Reitan; Roros: Adamsvoll
820 m, Evavoll 700 m, Myrmoen 700 m, Naustervoll
700 m; Trondheim VCA ZMB; Skaun: Sornypvann
KMT; Orkdal: Hemnekjolen KMT, Scgnlia KMT,
Sorvann KMT. Nord-Trrindelag ( NTy).' Flatanger:
Bjornoyv&r KMT; Namsos: Strandmoen; Nreroy:
Breiviken, Dalene, Garmannsviken, Kvalviken, Salt-
botn. NTi: Stjordal: Hegra st.; Leksvik: Storvann;
Verdal: Billingflaten, Sandviken, Vergien KMT;
Steinkjer: Seim; Grong: Ekkerseter, Fjerdingon,
Trangen; Snflsa: Bronstad, Hegge; Lierne: Kvelia,
Seterhaug, Smfltjern; Hoylandet: Hoylandet, Skille-
berget, Skogenga; Namskogan: Finnvollan, Nam-
skogan ; Royrvik : Bjorkhaug. Nordland ( I{sy ).' Her-
oy: Syd-Heroy TRM VCA; Meloy: Kunna, Reip6,
Storglomvann TRIvI ; Gildeskfll : Finnes, Gildesk6l,
Gilset, Jelstad, Skauvoll, Storvika, Sor-Fugloy; Bodo :
Bodo BML, Falkflaugdalen, Karlsoyv&r, Lopsviken,
Skau. l/si; Hatfjelldal: Krutvann; Grane: Bflfjellmo,
Grane, Majavatn, Rotstokkmobekken, Skomstad;
Vefsn: Ravassbakken, Store Bjornflvann; Hemnes:
Finneidf.jord, Krokselvrncen; Rana: Bjellflnes ZMO,
Krokstrand, Randallsvollen, R.ovassdal TRM, Um-
skarstjern, Aenget; Beiarn: Gr&tfldaien TRM; Salt-
dal : ?loc. ZMO, Junkerdal, Jr-rnkerdalsura, Lonsdal,

Semska, Storjordet TR.M; Fauske: Fauske, Kjeldvann
BML, Sulitjelma BML . l{nd: Sorfold: Bonn&, Tenn-
vann; Hamaroy: Brennvik, Fjerdevann, Hamnes,
Hansbakk, Hauk6s, Innhavet, Oppeid, Sandnes,
Skutevik, Strinda, Tranoy; Tysfjord : ?loc. ZN�ddf.O;
Ballangen: Ballangen, Dyrhaug, Elvesletten, Fors&,
Heggemoen, Hesjeli, Myrbakk, Skarneselva; Anke-
nes : tseisfjord ZNd.A, Bjerkvik, Seterfjell; Evenes:

Jansbakk. IYnv: Vestvflgoy: Egguffi, Knutstad, Skul-
bru, Starnsund, Siorhella, Torvclalsvann, Ure, Val-
berg; Vflgan: Store Molla, Svolvrer Z\AA; Andoy:
Andenes SMS TRh4, Bjornskinn, Dverberg, Myre,
Risoyhavn SM S ZMB. Trcms ( TRy ); Kvrefjord :
Bcrkenes, Vik; tsjarkoy: ? troc. TR.iVX; tr-envik: Finns-
nes; Tromso: Bctnhamn SVtrS, Rarnfjord TRM,
Tromsdal VCA TRM ZMO, Tromso BML TRM
VCA ZMO; Karlsoy: Hushattoy TRM, Mflkeskjar
TRM, Vanno TRM; Skjervoy: Arnoy, R.avelseidet,

Uloybukt. TR.i: Skflnland: Boltfls, Lavangseid; Gra-
tangen: Gratangen ZMA; Bardu: Bardu, Dorum,
Dypdal; Mfllselv: ? loc. TRM VCA ZMO, Andselv,

Bjerkeng TRM Z}v4B., Frihetsli TRM, Kirkesdal,
Maukeil Zl.d�O, Neset, Nordmo TRM ZFu�.{O, Olsborg,
Rundhaug SMS Z}.dF_ ZMO, Sorli, Trosdal; Eals-
fjord: ? loc. TRM, tsl&fjell TRM, Lanes TRVI, Stor-
steinnes TRM, Takvann VCA ZldH_; Nordreisa:
Bakkeby, Gappruselv, Gapprusfjeilet 700 m, Nedre-
foss, Sappen; Kvrenangen: Burfjord. Finnmark (Fv):

Kvalsund : Cint<asjavrre, unna Hatteras, Skaidi Z}r/.A
ZJMB. Fi: Alta: Arones, Bossekop TCL TRM ZN�4r_
ZMO, Gargia, Jotkajavrre TRM, Raipas ZMO, Tatr-
vik; I(autokeino : Biggeluobal, Kautokeino, Suatte
Fielbma, Suolovuobme; Karasjok: Karasjok TRM
ZiMAZN4B_. Fn: Porsanger: Hamnbukt, Lakselv TRM
Zlid{ Zll4B ZMC, Stabbursnes, Store Tamsoy, Ovre
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grading zone and the territorial linemits of B. j.

subborealis and the nominate subspecies (Fig. 62),

the latter reaching north to Denmark and Baltic

Sea, cannot be indicated.

Biology

I{est. Pollen-storer (Meidell 1934b, pp. 86, 1 13).

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) estirnated 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
(FABRTCTUS)

Apis lapponica Fabricius, 1793, p. 318 No. 13;
Zimsen 1964, p. 415 No. 1078, lectotype ? CCC!
selected by Lsken (1966a). Type area Sweden:
Lapland ('tr-apponia Dom.de Paykull').

(Apis lapponica: Quensel in Acerbi 1802.
Bombus lapponicus (Fabricius); Dahlbom 1832,
p. 4l; Zetterstedt 1838; Boheman 1844, p. 103;
Wahlberg 1854, 1855 ; Thomson 1870, 1872;
Siebke 1880; Sparre Schneider I889, 1895a,
1895b, 1898, 1909 ;  Strand 1898b, 1901 , 1904,
1910; Lie-Fettersen 1901 , 1907; Aurivillius 1903;
Bengtsson 19A4, 1908, 1931; Friese & Wagner
1912; Ringdahl 191 5 ; I-undblad 1924; Soot-
Ryen 1925; Forsslund 1929, 1951 ; Gaunrtz 1929;
Hell6n 1933 ; Meidell 1934a; Barendrecht 1941;
Pittioni 1942; Brinck & Wingstrand 1949;Laken
1949, 1950; tsrinck 1951 ; Krusen'lan 1959; Elfving
196A, 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 areaNorway : Troms (TRi) : M6lselv; Sparre
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Schneider 1906, 1909, 1910. Bombus lapponicus

var. scandinavicus Friese, l9lI, p. 684, type -

holotype of Bornbus lapponicus var. lugubris;

Friese &. Wagner 1912; Meidell 1934a; Laken

1949, 1950. Bombus lapponicus scandinavicus

Friese; Fittioni 1942, 1943; Brinck 1951; Kruse-

man 1959; Elfving 1960; Reinig 1965; Laken

1966c. A bibliographic reference to the species
is compiied by Pittioni 1942.)

First Scandinavian records

Norway. Troms (TRV) : Skjervoy; Finnmark
(Fi) : Alta: Bossekop (Dahlbom 1832).

Sweden. Lapland (Fabricius 1793).

Taxonomical remarks

Apis lapponica mentioned by Quensel in

Acerbi (1802) presurnably 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; Kcirner & Zarapkin 1938; Fittioni

1943; Reinig 1955; 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. l. lapponicus and B. I. 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 nurnber of designations. B. l. var. praticola

Sparre Schneider, 1909 nec Kirby 1837, B. l.

var. ornatwlus Friese, l9Il, B. l. var. dissidens

Friese, l91l , B. l. var. helveticws Friese, t9ll ,
B. l. var. norvegicus Friese, 1911, B. l. var.

noricus Skorikov, 1912, B. l. forrnolosr,rs Skorikov,

1912, B. t. var. collaris Hell6n, 1933 , B. l. uut

melanarius F{ell6n, 1933, one or several of which

mentioned as occurring in Scandinavia by the

designators and/or Friese & Wagner (1912),
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Fie. 63. B. lapponicrzs (Fabricius). Oblique up to
to the right hatching : B. l. scandinavicus Friese.

the left hatching : B. l. lapponicus (Fabricius); oblique up
Legend as in Fig. 50.

Hjerkinn 950 mZMO, Toftemo,ZMO, Vilisjo 950 m
ZiMO. Buskerud (Bd).' Flesberg: Hvila; Kongsberg:
ZM.O.,Bv; Sigdal: Haglebu, Kopseng, Nedre Eggedal,
Nordbygda; Nore og Uvdal: Bjorkeflfltfl 600 m, Gav-
lenseter ll20 m, Norstebo 700 m, Rodberg, Solheim-
stul 1000 m, Sonstevann 1050 m, Tunnhovd 850 m;
Ovre Hein ll20 m; Nes: Buglebjork 900 m; Gol:
Gol; Hemsedal: Kjolen 1000 m, Lykkja 900 m,
Stoytestolen 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 ZIN4B.,

6. Bumble Bees.

Geitryggen l22O m, E Halne 1150 m, Haugastol
1000 m VCA ZN{{B ZMO, Kvasshogda l20[� m, Lille-
vann 1150 m, Nygflrd 1000 m, Vikastolen 1000 m,
Hovet, Nyestolen 1050 m, Olsenvann 1100 m, Seim,
Ustaoset 1000 m. Telemark (fEy).' Drangedal: Om-
nes. TEi: Seljord: Svartdal; Fyresdal: Moland; Mo:
Grimdalen; Vinje: Edland, Kromvika 930 m, Kros-
sen 700 m, Rauland kirke 700 m, Srerensgrend, Urdbo
700 m, Vfl 700 m; Tinn: SE Borsjoen 1150 m, Mos-
vatndammen 900 m, Sneiseli 960 m. Aust-Agder
( AAi) ; Amli: Smedland; Bygland: Londal, Ose;
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nes TRM, Elvenes TCtr-, Galgoaivve KMT TRM,
Gjobukta in Ovre Pasvik ZMO, Grense-Jakobselv,
Kirkenes IZts KMT TRM ZN4A ZN4B, Karpefjell
ZII'{O, Langfjorddal TRM VCA ZN{{B 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, Osterflker V t7 July 1908 (Wretlind)
ZMU, Dalarne; FulufjAil NRS, Hundfjiill, Idre,Lima,
Lingfjiillet NRS, Nipfjiillet NRS, Slagufjtill NRS,
Storvdtteshigna NRS, Stora Tandfln NRS, Stddjan,
Stilen Z}�4A, Siirna NRS, Tofsingdalen National Park
NRS. Hcilsingland: Delsbo Hd 1903 VCA. Hrirjedalen:
Girtibauna, Harnrafjiill NRS ZML, Skatfjiill NRS,
Sinfjtill NRS, Tdnndalen NRS ZML. Jcimtland: Brat-
tikfjall, Enafors NRS ZML, Giiddede, Handol, Lei-
pikvattnet NRS, Mullfjiill, Snasahogarna NRS, Stall-
tj. stugan, Storlien, Svenstavik NRS, Undersiker
ZNIL ZMIJ, Are IVU ZML ZM\J, Areskutan ZML.
Angermanland: Hiirnosand C 1 July 1942 (Fredlin).
Norrbotten: ? loc. ZMIJ. Lapland (,{r. Lpm.); Bing-
nds, Dorotea NRS, Fatmomakke, Njakafjtill, Sats-
fjeil ZML NRS, Saxnds NRS ZML. Ly. Lpm..' Am-
marnds GNM, Bjorkfors VCA ZML, Gargnds NRS,
Grevattnet in Sorsele NRS, Grundforsen, Hiiggfls
GNM NRS, Iltebursfors NRS, Kviirnbiicken NRS,
Laxfjiill, Lycksele VCA, Norra Storfjtillet NRS, Ol-
tokjaure, Sorsele NRS, Tjultriisk, Tdrna NRS, Tiirna-
sjon, Viinniis NRS, Viistansjo, Orniis NRS. P. Lpm.:
Arjeplog, Jtickvik, Peskehaure ZMU, Svalesjaure.
Lu. Lpm.; Giillivare NRS, Kutjaure NRS, Kvikkjokk
NRS ZMA ZML, Malmberget, Markovaare NRS,
Meatajaure NRS, Muddus National Park NRS,
Njunjes ZN4A, Ruotjajaure NRS, Sarek National
Park NRS ZML, Sjitnjajarnga NRS, Sjofallet, Tarra'
dalen NRS, Vaisaluokta NRS, Virihaure area (Birna-
pakk ZMU - Killanjaure ZN{{IIL). - Rapasdter ZN4U
- Staloluokta NRS ZML Stora Titir ZMU T.
Lpm.; Abisko NRS Z}l4A ZML ZMU, Bjorkliden
NRS ZMAZML, Jukkasjiirvi NRS ZML, Kaisepakte
NRS, Karesuando NR"S, Karsavaggejokk, Kesajtirvi
NRS, Kiruna NRS ZMA, Kummavoipio NRS, Kur-
ravaara NR.S, Nakerijiirvi NRS, Njuolja IVU, Nju-
orajaure NRS, Nuonjevare NRS, Piiltsa NRS, Sarva-
jokk NR.S, Sinnukasjiirvi ZMU, Stenbacken NRS
ZML, Stordalen NRS, Tornetrd.sk area ZIll4A, Vad-
vetjokko Naticnal Park ZlvTA, Vassilaure NR"S ZMA,
Vietovare NRS, Vittangi NRS.

Finlond. Widely distributed from about 65'

30' I{  north tc the arct ic coast (Elfving 1 958).
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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 remark s

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. l. 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

I{est. 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 nurnber cf workers produced in a
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Studies on Scandinavtan Bumble Bees 8l

Table II. The frequency of B. l. lapponicus (Fabricius) in Fennoscandia-Petsamo. Areas suggested as being
occupied by this subspecies in italics. Figures in O refer to queens only.* Mainly based on collection ZMH
revised by Elfving

Number of specimens

Area total B. l. lapponicus

B. l. Iapponicus

in per cent

Norway
Troms (TRv)
Troms (Tri)
Finnmark (Fv)
Finnmark (Fi):
Finnmark (Fi ) :
Finnmark (Fn)
Finnmark ( Fd )

Alta
Kautokeino-Karasjok

( - r ! ( 7 '
+  Y O

134
1 8 8
l 9
5 1
39

t \ 2
86

(?
(5e
(8e
(7

(32
(4

(27
(32

a ) x 4
+  Y O

2 l
43
7

33
3 1
70
79

(?
( l 3 l
(22
(3

(2s
(4

(24
(29

a) x 1\,
+  Y O

t 6
23
37
65
79
63
92

(?)
\22)
(2s)
(43)
(78)

(100)
(8e)
(e 1)

629 (250) 284 (120)

Sweden
Lapland (As. Lpm.)
Lapland (Lv. Lpm.)
Lapland (P. Lpm.)
Lapland (Lu. Lpm.): Vir ihaure
Lapland (Lu. Lpm.): Malmberget
Lapland (T. Lpm.): Tornetriisk area -

Karesuando

4 l
72
6

47
r 1 1

230

(41)
(47)
(3)

(20)
(44)

(54)

J

1 0
4

l 0
103

1 1 3

(3)
(4)
(3)
(6)

(41)

(18 )

7
1 4
67
2 l
93

49

(7)
(e)

( loo)
(30)
(e3)

(33)
507 (20e) 213 (7 s)

Finland *-Petsamo

Lapponia (Le) : Kilpisjiirvi
Remaining areas north of polar circle
South of Polar circle

122
245
many

86
230
all

70
94

100

Finland. This subspecies apparently occupies
the entire area of the distribution of the species
except the westernnrost area, viz. Lapland (Le),

cf. Table II.

The total Cistribution of the subspecies, B. l.
lapponicas (Fabricius). Northeastern Fennoscan-
dia - Kola pen. - Northern Russia - Northern
Siberia to Anadyr Bay (Pitt ioni 1943, p.29).

Faunistic remarks

The distribution of the nominate subspecies,
reaching northeasternmost part of Norway,
agrees with Sparre Schneider ( I 906, 1909) but
disagrees with Reinig (1965, p. 120, the map).
The latter considers Kola pen. as the rvestern
border area of this subspecies and Northeast-
ern Norway and Ncrthern Finland as an inter-

grading zane. Consequently, he includes Swedish
Lapland, the type area of the species, in the
area occupied by B" l. scandinavicus.

The more westerly occurrence of the norninate
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-calle d 7 5 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. tsy using the frequency presented in
brackets, referring to the mcre colour-stable
queens only, the western lirnit should be moved
a bit further westo i.e. B. l. lapponicus would
occupy rnore of Finnmark. Larger material is,
however, needed to adjust the indicated limits
of the transitional area.
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(Bombus pratorum (Linnaeus); Dahlbom 1832,
p. 36; Nylander 1848, 1852; Wahlberg 1854,
1855 ; Siebke 1870, 1873, 1880; Thomson 1870,
1872; Sparre Schneider 1895b, 1898, 1909, 1918 ;
Ner6n 1892; Strand 1898a,1898b, 1901 ,1904; Lie-
Pettersen 1901, 1905, 1907; Friese 1902; Aurivil-
lius 1903; Bengtsson 1904, 1908, l93l; Itingdahl
1915; Wahlgren l9I7-18; Lundblad 1924;
Gaunitz 1929; Soot-Ryen 1925 ; Jansson & Sjoberg
1932; Hell6n 1933; Meidell 1934a, 1946; Wexel-
sen & SkAre 1934; Brinck & Wingstrand 1949;
Laken 1949, 1950, 1958a, 1966c; Brinck l95l;
Ander 1953a and b, 1963, 1965; Tjeder 1954;
Kruseman 1959; Elfving 1960, 1968; Erlandsson
1960; Frid6n, Eskilsson & Bingefors 1962; Has-
selrot 1962; Frid6n 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 area 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 Q
KCL! labelled by Yarrow (1968), type loc. Eng-
land: E. Suffolk: Barham. Apis burrellanaKftby,
1802, p. 358 No. 101, holotype d 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.):
Jukkasjiirvi ; Zetterstedt 1838 . Bombus burrellanus
(Kirby); Dahlbom 1832, p. 43. ? Bombus arbu-
storum: Zetterstedt 1838, p. 473 (partim) nec
Fabricius 1776. Bombus lullianrzs Nylander, 1848,
p. 236 No. 21, holotype C ZIV..{EI!, type area
Finland: Uleflborg. Bombus pratorum ephippium
Dahlbom; Kruseman 1959.)

Studies on Scandinavian Bttmble Bees

First Scandinavian records

Norway. Oppland (On) : Vang; Buskerud (Bo) :
Ringerike; Krcidsherad (Siebke 1870).

Sweden Uppland (Linnaeus 176l).

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 (Fo): Scir-

Varanger, cannot be reco gnized 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 III. It reveals no significant difference

between the southern population and that restric-

ted to Finnmark (Fo): Sor-Varanger (Table III

column A and B). Between 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 vafia-

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 wrthout comments by Kruse-

man (1959). It is, however, identical with the

83
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TableIIL B. pratorum (Linnaeus). Average measurements in mm of (A) 2099 from Southern Norway: Akershus
andOppland(Os)60 '61 '15 'N, (B)gggf romNor thernNorway:F innmark(Fc i ) :Sc i r -Varanger69 '40 'N,
(C) 20 9? from Northern Norway: Finnmark and Troms 69"-69"40'N of which gg from B included

t4-gtest t4-gtest
mean s mean s rnean s

CA

Malar space
'Radial length'
Interalar width

0.60 *0.02 0.59
3.62 +0.08 3.57
4.36  i_0 .12  4 .33

+0.01 r .63
+0.08 1.35
+0.18 0.44

0.61
3 .51
4.49

+0.02 r.24
+0.09 0.18
+0.20 2.42



,{1;elnclUed sr ecuepunqe oLIJ 'rtt}unoc oJr}ue
oql lnoq8norql polnqrrlsip {lepi46 ',(o.tt,to67

Wg'8lg) uolt??qltts!{l

'peEurl otlLIA\-L{sr,{arB oq
feru snsrelrseq pulLl pue elql] pulq Jo se8uug
'sueuncecls L{soU nr osle 'suortreiJ€A o] 1celqns
sr srreq snour8nJJoJ Jo flrsualul or{I '{Jelq 

1e
,{lleuorseJoo 's;req 

4Jetq Jo eJn}xrtupe olqeuen
qll^\ s-alS Jo seEuug 'poArosqo aJOA\ poJreq
-{JBIq '-'l q}l^A slenpr^lpul ',J 

tsnl z{lleuorseolo
'r{1uo , -nI JoAO3 o} poonpoJ , -uI uo selld
snour8n;JaC 'souo ultollerd dq pscelder sssl Jo oJour
tunllolnJs Jo s.rrer{ )tJeic{ I unureisrde ulrop {etr

Jteq Eurpuelxe pue qlpl,\\ ur ,{11eorE 8ur,{re,r
Je[[o3 AAOU3A 'sJre{.{ zlroller{ aled Jo orn}xruIpe
elqerJen qll^\ peeq Jo ;oluoA pue eue3 'mo11er{

,{ltueurr-uopeld o} {Jelq ,{1el1ue tuo4 Eur8uer
xouol pue o3eJ Jo olld 'ure]1ed oql ur uorlerreA
olq€JeprsuoJ seo8repun xes slql'uorrctroA

'soleruoJ orll ur se Surrnoloc esrlArorllo
'snour8nrroJ Sureq n lS JO l€r{} idecxe o}pl1y\-r{srrterE
solruJels Jo seEuug 'sJr€q snourEnlJoJ rlll,\a ,-nI
'uI 

Jo JIeq Ielslp lseel ]V 'zno11e{ go eJnjxrtupe
elqerJel i{}l^\ xopen Jo elld 's}o{Jos 

leuuo}ue
e^oqe puB /v\oloq eJeJ JO slld 'u"tatruc ffiqoJ
'ezrs oleJepow ol gelus Jo {pog ',{EEeqs }€oJ
"(CqS 'Elg) o^le^ sruad :(gqE '8tg) e[[eslo^ pu€
sn1,{lsouoE :(VgE 'Etg) '}S '}ueu8as oq} Jo rl}pl,!\

lseleetE or{} setur} zli t Eurpeecxo }ou snsJe}rseq
pulq Jo osoqt 'lueru8es eql Jo rllpl,\\ lseleerE
eql oor^u Surpeerxe lou elqll pulr{ Jo e8uug ur
srrurl lse8uol 'qlpl,\\ 

Ielslp se Euol se tnoqe u17
'fpeeu Jo nV ol r{}8ue1 ur lenbe *V 'os ,(1reeu
ro e *zy se Euol se 'qlpla 

1ulslp ue{} reEuol
flpreq eceds rel€IN'stat)o.tnqr p)tSoloqdtory

al0w

'peururexe s€A\ sJreq qsrlr{.{,r ,{q pacelder
[1err1ue unlle]nrs Jo srrer{ {relq q}1,\\ (frtruC sroJ
-sEur11rg :puelsle6l : uepo^\S) eleiueg el8urs V 

'os

peddlt Jo snour8nrroJ ,(1ureu seEurr; JelnorqJoJ
'e1tEre1 eJrluo eql ol pepuedxe Jo ozrs snorJel Jo
seqcled Ierelel o] pe]eJ]rroJuoc .(lleuorseJco .I uo
osrreq zno11e,{ JO eJnlxrupu elqerJeA q}la .-tI
'qlpl^\ ur olqerre^ rellor ^\ollo^ 'uo!rc!roA

'{celq osr^\Jeq}o }uoJ
'snour8nrroJ ,]S Jo elld pue nts Jo eEuug 'uls 

Jo
e8ur"lg go ried [eJO]e[ 

'n-uI 
Jo olld "urnuJolsrde

Jo ul8redr ^ orreu luecetpe Eurpnlrur {11ensn
rello3 znoller{ uo{ual peoJg'u.tatwc mopJ

'ozrs eleJopotu o] lerus Jo (pofl
'urur 

;7'V-EI'V :eEuel (SO'O+ZI'0+ ) ruru 9tV
: qlpr^A relerolur ! ruru g L'E-;V't : eEuer (ZO'O+

80'0f ) ruiu Zg't:.qt8uel Ierpero lruur Eg'g-BS'g
: eEue; ( f O'O+ ZO'OT ) urur 09'0 : eceds releLu
f femroli ES :oz :: I..I :slueuroJnseeru ueen$
',{E8eqs Jer4}eJ leoJ '}ueJeqnlord 'e1ecunr1 f11e1srp
pue peldurp 'Surlnlcund oug 'esuep qlll\ ,I
'Surrnlcund ouE 'osleds Jaql€J pue ernldlncs
-orJrur r{toorus ri}ll\ n -u L ls€ol }V '}ueruEos

oql Jo t{}pl,^A }se}eor8 oq} JIeq Eurpeecxo }ou Jo
,i1tq8r1s eSur;g rorrelsod Jo srrer,{ lse8uol q}l^A
snsrelrseq prrlF{ 'sy SB 8uo1 se }sotule pue q}pll\

letslp ueq] re8uol ,(1tq8r1s ol nv ueql reuor.{s
,{1}cuttslp pue qipl^\ Ie}slp se Euol se Eureq tuo{

elEuel ur sorrel uV 'qlpl^A 
Ierqel eql rA ueql

ssal qlpllvr ur 'elelopotu A\oJJnJ [eJq€-I ,'suorsseld

-Lul pelereCas-lle,r leJelel ueolUoq eere elelcund
-LUr JorJelue JoJ ldacxa Eurrnlcund eug esreds
roqler qlllvr sned,{1c ;o JSICI 'e +zy ue{l ro1ror{s

lnq 'V ue{} reEuol 'qtpl,\\ 
Ie}slp se 8uo1 se

lnoqe eceds Je[et\J'sral)o"toq) 1ocr&o1ot1d"topy

raytout'uaanQ

'serceds

Jr]Jreeu e sr (.tgel slrng T uroqruor; irepuel
-,(5i snStdouolaw (snqtuoqott4) snqutog - LE6t
^o{uo{S i(repuet,ip) sn&(douqaw snqwoqrrcnd
=- Z161 reu8eA ry esorJg irepuelr{51 sr3,(douolaw
'rel sntruoddn1 'g : ) gtg 1 

'repuel,(N aStd
-ouqaw 'g 'EulpuelsJepunsrur 

leJnlelcueurou e sl
'sn&r(douqaw 'rel 'd 'g petueu '(eVE6t 

llaplol4tr)
luerroqe {relq V 

'sruroJ cglcedsqnse4ul o} roJor

(f g0I {currg.:6V61 ve11s-I ieVE6I llopleru :tSet

uglleH :gt0l '606I reprerrqcs erredg '..Vgg1 Ereg
-lrlul$ I I6I'no4roy1s, snrcln)ounq'j'd'g'(g8gl
'rego11 sntmtt1s 're^ "d 'g - ) 86g t 

'ue{Jlv

snprclnap 'rel 'd 'U 'glg 
I 

'lqceulepertuqJs

snmulrJet 'd 'g 'snllaun,touof 'ren 'd 'g '(ZLyI

'uosuoqa q 'JeA 'd 'g _-) sntdnntarutqns 'JeA

"d 'U 'snuopailnq 'rel 'd 'U 'snp{ 'JeA 'd 'g

'pesseJddns og oJoJereql lsntu snlels cgrcedsqns
oql pue erneurpu€cs ur oJeqA\eslo suorlelndod

aaToT'Yt8



gf,eat in woodland and in subalpinelsubarctic

zone, less so in the western archipelago and in

alpine/arctic regions. fn Southern Norway re-

corded to 1200 m.

Biotopes: Meadows, orchards, gardens, road-

sides, pastures, Vaccinium heaths.

A total of aboutzTW individuals was examined.

List of localities. Ostfold.' Hvaler: Asmaloy, Kirk-
iiy, Sondre Sando; Krflkeroy: Tangen, Odegird;
Onsoy: Dypeklo, Ellingflrd, Lervik, Ramseklo, Ror-
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vik, Torp; Sarpsborg: ZMO; Halden: ZMA, Asak,
Berg, Blakmose, Hakelund, E Kuletjern, Nordbakke,
Sponvika, Veggesdal; Aremark: Gjeddetjern, Mymo-
setjern, N Skodsberg; Marker: Damholtet, Dybedal,
J6val, N Rodenes; Rakkestad : Levernes, Rtirvik;
Ride: Fuglevik, Oven, Tom; Moss: Jeloy ZMA
ZMB; Eidsberg: Holm; Trogstad: V Bingon, Frans-
rud, Monster bro, Vassbotn. Akershus; As: ?loc.
ZMO, Vollebekk; Frogn: Drobak TRM; Oppegird:
Svartskog; Asker: Lushattdalen, Rustad; Barum: E
Britan, Fornebo ZMO; Oslo: NMW TRM ZIvdA
Z|JMB ZMO; Lorenskog: Elvflga ZM.B ZMO; Rel-

Fig. &. B. pratorum (Linnaeus). Legends as in Figs. 50, 54,
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Sreloy, Troldhaugen, Titlestad; Sund: Bokken, Tela-

vhg; Fjeli: Solsvik; Laksevflg: Alvoen, Bjorndals-
polien, Hetrleren, Storingaviken; Bergen: TRM ZMB;

Askoy: Davanger, Hegernes VCA, Herdla, Jacobsoy;

Asane: Eidsvflgsnesset, Golfbanen, Haukedal, Jor-

dalen, Steinesto, Tellevik, Tuft, Astveit; Osteroy:

Fitje, Hamre kirke, Kleppe, Njistad; Vaksdal: Eids-

landet, Stamneshella; Meland: Brakstad, Io; Lindfls :

Fosse, Fyllingsnes, Kolfls, Lauvfls, Seim, Srevrisv6g,

Veland, Vollom . HOi: Kvinnherad: Dimmelsvik,

Gjermundsharnn, Guddalsdalen, Hatlestrand, Holen,

Lio, Ljosmyr, Lofallstrand, Rosendal, Seimsfoss;

Odda: Dalen gflrd, Hordasvingene 1000 m, Roldal,

Seljestad; Ullensvang: Aga, Alvsaker, Djonno, Fossli

750 m, Fresvik, Grythorgi 900 m, Hesthammer, Kin-

sarvik, Kvalvik, Lofthus, Mibcdalen, Rjoto 1000 m,

Stavali 900 m, Sysendalen 7 50 m, Ovre Eidfjord;

Kvam: Kvamskogen, Nordheimsund, Sjuseter, OV-

stese, W Atvit; Voss: N Armot, Bulken, Bomoen,

Hamlagro 600 m, Hangurfjellet 800 m, Mjolfjell,

Nesheiin, Rong, Tyrlingen; Granvin: Eide TRM,

Skjervet, Trfl; Ulvik: Bergo, Finse 1200 m ZM.A,

Gangdal 1000 ffi, E Mjolfjell, W Rubbeliseter. Sogn

og Fjordane (SFy). 'Gulen: Takle; Hyllestad: Botn,

Yttre Dale, Hyllestad, Lekva, Skivenes, Skor; Hoy-

anger: Gare bro, Stoldalen; Gaular: Bugstad, Sande,

Slotten, Vikum; Fjaler: Dale, Strandenes; Flora:

Floro, NE Heia, Kinn, Sundaneset, Trollstua, Verpe-

vik; Naustdal: Frammarsvik, Furehaugstoleno FIor-

stad, Naustdal, Ovre Hella; Forde: NE Flflten, Forde

VCA, SW Hallbreim; Jolster: Vassenden, Ahus;

Gloppen: Hjortset, Hope, Lote, Sandane; Eid: Kjols-

dalen, Nordfjordeid, W Stflrheim, Vedvik; Vflgsoy:

Bryggja, E Kjolstad, Mflloy, W Totland. SFi; Vik:

Havis, Langedalen 850 m, Seljedal, Vik; Aurland:

Flim, Vassbygda, Vatnahalsen 800 m, Ovstebo 800

m; Lrerdal: Bergstolen 650 m, Horgje, Maristova

800 m; Sogndal: Kaupanger; Leikanger: Hermans-

verk, Leikanger, Stavseter, Suphammer; Balestrand :

Balholm NMW, Brekka, Flesje, Eitodn, Horpedalen,

Kvamsoy, Mel, Suphellesetra; Ardal: Ovre Ardal;

Luster: Dalsdalen, Fiberg, Fflbergstolen, Jostedal,

Okkleviki, Turtagro 900 m; Stryn: Flo, Gillesdal,

Hornindal, Hornindalseter, Skflre, Stryn, W Vanberg,

Videdalen, Videseter 600 m. Mcire og Rontsdal ( MRy) :

Vannylven: Thue; Volda: Bjorkedalsvann, SE Folke-

stad; Orsta: Lyngstolvann, Orstavik, Oy.; Hareid:

Hjorungavhg, Mork; Ulstein: Flo; Heroy: Djupvik,

Rodvik; Atresund: VCA; Orskog: Skodj e ZMO; Vest-

nes: Gjermundnes: Vikebukt; Molde: TRM ZMB;

Aukra: Rindaroy; Frrena: Gjenden. MRi; Stranda:

Bjordalsgflrdene, Fivelstad, Fredheim, NorangCalen,

Vollset; Norddal : Indreeidet, Krike bru, Valldal,

Ytredal; Nesset: Nauste; Sunndai: Dalen, Jordals-
grend; Surnadal: Lahjell, Melhus, Stangvik, Ovre

Surnadal; Rindal: tsolme. Srit'-Trdndelag (STy): Ris-

sa: Gafset6sen, Nordseter gflrd, Rrssa VCA, Stads-

bygd, Sotvik; Bjugn: Kotengsvann; Afjord: Molslet-

ten, Morreaune, A. Sfi. .  Oppdal: Dalsbekk, Driva st.,

Drivstua 850 m ZMU, Knutsho 1200 m KMT ZN{B,
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Kongsvold BML ZN�{B ZMO, Oppdal; Mittre Gaul-
dal: Rogstadoy; Holtfllen: 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-

Trt)ndelag ( Nfy).' Namdalseid : Hovika KMT; Nam-

sos: TRM; Nreroy: Breiviken, Dalene, Garmanns-

viken, Saltbotn, Teplingan. NTi: Merflker: Gudien
KMT TRM VCA, Tovmodal; Stjordal: Draveng;

Leksvik: Storvannet ;Levanger: Avdal; Verdal : Sand-
vika KMT ZN4B., Stiklestad, Sulstua, Verdal KMT,

S Vuku; Inderoy: Kirkenesv6g, Skjelvigen; Steinkjer:

Sem ZMA ZMB; Overhalla: Gryten, W Sellotoren,

Strandmoen; Grong: Ekkerseter, Fjerdingefl, Tran-
gen; Snflsa: Bronstad, Hegge, Strindmoen, S Telnes;

Lierne: Kvelia, Nordli, Seterhaug, Smfltjern; Hoy-

landet: Hoylandet, Skilleberget, Skogenga; Namsko-
gan: Brekkvasselv ZN4A, Finnvollan, Namskogan

VCA Z}.'4A ZMB, AktejAvre; Royrvik: Bjerkhaug,

Namsvatn KMT. Nordland ( Nsy) ; Somna: SandvAg

TRM, Somnes TRM; Bronnoy: Nevernes ZMA;

Vevelstad: Aursletten TRM; Meloy: Dalen, Glom-

fjord, Reipi, Storglommvann TRM; Gildeskfll:

Finnes, Gildeskfll, Gilset, Inndyr, Jelstad, Skauvoll,

Storvika, Sor-Fugloy; Bodo: Bodo, Falkflaugdalen,

Frostmo. ,A/si: Hattfjelldalen : Bjorkisen brygge ;
Grane: S Bflfjellmo, Majavatn, Rotstokkmobekken;

Vefsen: Luktvann, Ravasbakken, Store Bjornflvann;

Hemnes: Bleikvassli, Finneidfjord, Krokselvmoen,

Strombotn KMT; Rana: Bjellflnes ZMO, Dunder-

land st., Krokstrand TRM Z]N{B., Randallsvollen,

Ravni ZMO, Rosvollheien, Rovassdal TRM, Stokk-

vik TRM; Beiarn: GrAtfldalen; Saltdal: ? loc. TRM

Z}r'.4.O, Junkerdalsura, S Lonsdal, Solvflgfjell, Stor-
jordet TRM, Vensrnoen; Fauske: Fauske, Vargflsen.

Nnci: Sorfold: Bonnfl, Bonnflsjoen, Tennvann; Ha-

maroy: Brennvik, NE Fjerdevann, Innhavet, Krik-

mo SMS, Oppeid, Sandnes, N Strinda; Tysfjord: ? loc.

ZMO; Ballangen: Bakkerud gflrd, Ballangen, Dyr-

haug, Elvesletten, Forsfl, Hesjeli; Ankenes : Beis-

fjorden ZMA, E Seterfjell, Trollviken; Narvik; Eve-

nes: Dragvik, Jansbakk. Nnv: Vestvigoy: Eggum,

Finstad, Knutstad, Skulbru; Vflgan: Store Molla,

Svolvrer ZMA ZMO; Hadsel: Kongselv KMT. Troms
(TRy ); Kvrefjord : Borkenes; Lenvik: Finnsnes;

Tromso: TRM VCA, Breivik SMS, Tromsdal TRM

ZMB; Karlsoy: Hushattoy TRM, Karlsoy, Nord-

fuglo TRM, Vanno TRM; Skervoy: Ravelseidet,

Vaddas . TRi: Skflnland : Boltis, Lavangseid ; Bardu :

Bardu kirke, Rotvoll; M&lselv: ? loc. ZM.O, Bjerkeng

TRM, Elvevoll, Frihetsli TR.M, Kirkesdal, Kletten

ZMO, Moen, Nordmo TRM VCA Z'MO, Olsborg,

Rundhaug, S5rli; Balsfjord: I-aksvatn SMS, Lanes

TRM, Takvann TR.M; Storfjord: Signaldalen; Nord-

reisa: Bilto, Mollifossen; Kvrenangen: Burfjord,

Kvaenangfjetrl. Finnmsrk ( Fv ).' Kvalsund: iinkas-
javrre, unna l{atteras. Fi.' Alta: Bossekop TRM ZMB,

Arones, Jotkajavrre TRM, Kvalfjord ZMO, Kflfjord

TRM: Kautokeino: Kautokeino TRh'I . Fn.' Porsan-
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N{jolkudden NRS, Lulei NRS ZML, Pajala NRS
ZMI-, Periijiivaara, Pite havsbad ZMB, Stromsund
NRS, Tore ZMB, Overkalix NRS, OvertorneA NRS
ZML, Ovre Svartli NR.S, Alvsbyn NRS. Lapland
( As. Lprn.): Biingnds, Dorotea NRS, Kittelfjdll, Orrn-
sjo NRS, Itisbiick NR.S, Vilhelmina NRS. Ly. Lprn.:
Ammarnds NRS ZMU, Bjorkfors, Forsvik, Lycksele
NRS, Sorsele, Stensele ZM{J, Stensundforsen NRS,
Stromnris NRS, Tjultri isk BML, Tdrna NRS ZML,
Tdrnasjo, {Jmfors. P. Lpm.: Skattrdsk. Lu. Lpm.:
Giillivare NR.S, I(vikkjokk, Malmberget, Muddus
NRS, Njr-rnjes ZMA ZML, Sarek, Tarradalen NRS.
T. Lpm.; Abisko NR.S ZML, Bjorkliden, Jukkas.jtirvi
NRS ZML, Kaisepakte NR.S, Kauppinen, N,{asung-
byn, Mell. Meriisjdrvi, Nuolja, Njuonjevare NRS,
Svappavaara NRS, Tornehamn ZN{U, Vietovare
NRS, Vittangi NRS.

Finland. Abundantly distributed throughout

the country (Elfving 1958).

[Vorld distribution. Europe (British Isles; on

the continent ranging from NW Spain, The

Pyrenees, ltaly, The Balkans and north to Arctic

Fennoscandia; entire European USSR) - Turkey
- Northern Iran - Crimea - Caucasus - Trans-

caucasus Ural Southern Siberia (Panfilov

\957; Yarrow 1959 and in l i t t .  ;  Tkalcu 1960;

Rein ig 1958).

Biology

It{est. Follen-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 between

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-5 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 occasional ly lengthened. Alfken (1913)

states that the season of this species ends near

the middle of August in Northern Gerrnany:

Brernen: 'Sie erscheint wie ihre Rasse B. jonellus

sehr zeitidg, verschwindet aber bedeutend frtiher

als diese.' Workers and males were recorded in

the Austrian Alps at the end of August (Loken

1954). In Norway, the frequency is strongly

reduced after middle of August, &S far as I

could observe. The local variations in seasonal

length are noteworthy. Sex and caste occurring

August-September may be the progeny ofl late-

appearing hibernating females or perhaps off-

spring frorn those emerging from coionies com-
pleted June-July, i.e. B. pratorum in favourable

seasons may produce two generations as stated

for B. jonellus (Meidell 1968. )

SUtsGENUS A4ELAI{OBOMBUS DALLA

TCRRE,

Melanobombus Dalla Torre, 1880, p. 40, type-

species Bombus lepidarius (Linnaeus) by desig-

nation of Sandhouse (1943).

(Lapidariobombus Vogt, i 91 X , p" 58, type-

species Bornbus lapidarius (Linnaeus) by desig-

nation of Sandhouse (1943).)

BOMBUS ( MELANOBO MBUS ) LAPI DARI US
(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; Ner6n 1892; Strand 1898a,
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ish. T*- u, fringes of Stn- u bright reddish, the

latter usually of a lighter shade. Otherwise coat

black.

Var ia t i o n . Extrernelv 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 Az+ e.
Mandibles bifid with a broad ventral and a small

dorsal tooth. Eyes directed in front of posterior

mandibular condyle. Antennae rather short

(Fig. 32A) I Au equal to Au or just longeri Ao
just transverse to hardly longer than distal width

about % as long as Au i Au-r, individually

almost parallel-sided and about 1/s 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

ILA times the greatest width of the segment.

St, and genitalia (Figs. 328-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 lernon to greenish-yellow, episternurn with

variable admixture of black and yellow hairs.

T n-, bright reddish, Stn- u (or u- u) reddish to

ferruginous; the remainder of venter, ventral

part of rnid- and hind femora with predominantly

yellowish to pale yellowish-grey hairs. Mid- and

hind tibia, n'lid- and hind basitarsus fringed

reddish or yellolvish. Ctherwise coat black.

Vorfatioru. Yellow coilar varying in width. The

proportion of btrack and yellow hairs in pile of

vertex, episternum, and verlter varying. Scutel-

lum, T, with variEble acl; i i ixture cf -vel low hairs.

Studies on Scandinavian Bumble Bees

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 exarnined.

List of localities. Ostfold.' Hvaler: ?loc. ZMO,
Akeroy, Asmaloy, Herfol, Kirkoy, Sondre Sando;
Onsoy: Dypeklo, Ellingflrd, Lervik, Ramseklo, Ror-
vik, Skjreloy, Torp; Sarpsborg: ZN4O ZMB; Halden:
NRS, Asak, Berg kirke, Hakelund, Sponvika; Mar-
ker: Dybedal, Rodenes; Rflde: Fuglevik, Oven, Tom;
Moss: VCA, Jeloy VCA ZMB; Eidsberg: Holm;
Trogstad: Monster bro, Rud. Akershus: As: Volle-
bekk; Frogn: Drobak VCA ZMB; Asker: Bronnoy;
Brerum: ? loc. TRM, Egne Hjem, Hovik ZMO, Kol-
sis, Lysaker Z}l4O, Ostoy; Oslo: NMW TRM VCA
Z}J|rIB ZMO; Rrelingen : Fjerdingby ; Aurskog-Holand :
Bjorklangen, Gangsnes ; Fet: Bjorkefliten; Skedsmo :
Strommen Z}l4O; Nes: Grinkelsrud, Vormsund.
Hedmark ( HEs) ; Eidskog: Magnor SMS; Sor-Odal:
Mirud gird ZMO; Grue: Finnskog; Hamar: ZMB
Zlrdo. Oppland (Os).' Gran: Granvollen; Lilleham-
mer; Nord-Aurdal: Valdres ZMO; Oyer: Skfli; Rin-
gebu: Ringebu. On: Dovre: Hjerkinn 950 m ? 1902
(Lysholm) KMT. Buskerud (Bd).' Hurum: Hurum,
Finadalen, Sagene, Storsand, Vannsbrekka; Dram-
men : ZMO; Lier: I-okke gflrd; Flesberg: Oydegar-
den; Kongsberg Ki\{T TRM, Skollenborg. ,Bv.' Sig-
dal: Nedre Eggedal; Nore og Uvdal: Uvdal stavkirke
500 m; At: At ZnnO. Vestfold: Borre: Adal, Nykirke;
Rarnnes: Kjrer, Lurnde, Orrevf,l; Andebu: Kodal;
Stokke: Lango" SanC, Veierland; Tcnsberg: Preste-
rcdkiler-r ; hictteroy : Te it: ; lonrc: Brotsoy, Kjrere,

9 l
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VCA; Sund: Glesvar, Telavflg; Fjell: Litleholmen;
Bergen: TRM VCA ZldB; Askoy: Herdla; Fedje;
HO i : Voss : Voss. I{ord-Trc)ndelag ( Ir{fy ).' Snisa :
Finsfl ? 2 July 1951 (Bakke) ZMO. ?Nordland (I,{si):
Rana: Mo ? 28 June 1934 (Jensen).

Corrections. Records from Oppland (On):
Dovre: Toftemo; Hordaland (HOV) : Bergen;
More og Romsdal (MRy): Orskog (Siebke 1880)
were revised to B. w, mastrucatus, likewise several
of those from Buskerud (Bv): At (Strancl 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, Arlov
ZMA, Barkikra NRS, Barsebtickhamn ZMB, Bjiir-
red, Bjornstorp, Bonderup ZMB, Boksko gen ZMB,
Bromolla ZN{A ZML, Bulltofta ZMA, Biickaskog
NRS, Bokeberg, Dalby ZMB ZML, Falsterbo NRS
ZM.B, Grimslov IVU, Haviing NRS, Herrevad Klos-
ter GNM, HjArnarp NRS, Hovs hallar NRS, Hiilsing-
borg NRS VCA, Htissleholm NRS, Hoganiis NRS,
Hflslov, Ilstorp, Ivo NRS, Kivik NRS, Kristianstad
NRS, Kullaberg, Kyrkheddinge, Kdvlinge, Lands-
krona, Ljungbyhed NRS, Lomma IVU, Lund GNM
NR.S ZMAZMB ZML, Loderup NRS, Loddekopinge
ZMB, Maglarp ZMB, Malmo NRS ZN.{B ZML, Me-
larhusen NRS, Norra Mellby, Nosaby, Nymomossor
ZMB, Roddinge NRS, Sandhammaren NRS, Silvikra,
Simrishamn NRS, Sjobo NRS, Stenshuvud NRS,
Svalov IVU, Sodra Sandby ZMA ZN.{{B., Sovdeborg
NRS,, Teckomatorp NRS, Torekov NRS, Tosterup
NRS, Trelleborg GNM Ztr�IB, Vallikra, Veberod,
Vik NRS, Vinslov, Ystad NRS ZML, Oved ZM^A
ZML, Angelholm NRS, Ahus NRS ZMB ZML. Ble-
kinge: Aspo NRS, Briickne-Hoby Zl|l{A, Horviken,
Jtimjoslilft 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: Falkenborg, Fjtirfls, Frosakull NRS, Getinge
NRS, Halmstad NRS ZML, Laxvik, Roskiir NRS,
Snostorp NRS, Steninge NRS, Tronninge, Tylosand
NRS. Smdland: Almvik NRS, Aneboda ZMB, Berg-
kvara NRS, Bla Jungfrun NRS, Brinstorp NRS,
Dorarp NRS, Eksjo NRS ZMU, Grinna NRS ZMU,
Hullaryd NRS, Horeda NRS, Jiirsniis NRS, Kalmar
NRS, Ljungarum NRS, Ljungby NRS, Ljungbyholm,
Markaryd, Misterhult, Nye NRS, Oskarshamn NRS
ZML, Pflryd, Piskallavik, Ryssby ZMU, Skiro NRS,
Smfllandsstenar NRS, Sommen NRS, Sodra Ljunga
NRS, Tranfls NRS, Visingo NRS, Osterkorsberga
NRS, Yxnands ZMA, Aseda NRS. Oland: Algutsrum
ZN..[B, Borgholm NRS, Byrum NRS, Byxelkrok
NRS, Boda NRS ZN[{4B, Ekerum NRS ZMB, Gran-
kulla ZN[d.{B, Gflrdby ZN[4B, Halltorp NRS, Hornsjo

7. Bumble Bees.
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ZMB, Hogsby NRS ZMU, Hogsrum NRS, Kalkstad
ZMB, Kastlosa NRS, Kiilla ZN{B, Morbyllnga NRS,
Skogsbyn NRS, Torsiunda Zl'.{B, Vickleby Z}/^B..
Gotland.' Ardre NRS, Austers NRS, Burgsvik, Burs,
Fardume NRS, Frojel, Fflro NRS, Gammelgarn,
Kappelshamn NRS, Kyllej NRS, Ljugarn NRS, Roma
NRS, Slite, Sudersand NRS, Ulla Hau NRS, Visby
NRS, Vtimlingbo. Ostergdtland: Alvastra NRS, Bo-
hyttan ZMB, Borensberg GNM NRS, Borsjon NRS,
Fjuk NRS, Harg NRS, Hiistholmen ZMA, Hogby
ZMB, Kimstad NRS, Kisa NRS, Klinga NRS, Kro-
kek NRS, Kvarsebo NRS, Linkoping NRS Z}dB
ZML, Malmsltitt NRS, Norrkoping NRS Z}l/.A,
Norsholm, Ringarum NRS, Skonberga NRS, Stavsjo
NRS, Stjiirnorp ZN{IB, Ulrika NRS, Vadstena NRS,
Vretakloster ZMB, Vdversunda NRS. Vcistergtitland:
Alingsis ZMIJ, Brandstorp NRS, Brastorp, Falko-
ping NRS, Griistorp NRS, Goteborg NRS, Horn-
borg sjo, Karleby NRS, Kinnahult, Kymbo NRS,
Lricko NRS, Nolhaga NRS, Ribrick NRS, Skara
GNM NRS, Skinnarhult in Boris NRS, Skovde NRS
ZML ZMU, Stenum NRS- Toreboda NRS ZML,
VartoftaZN[d{{B, Vinninga NRS, Viittlosa NRS, Vimb,
Virgirda ZMIJ. Bohuslcin: Bovallstrand NRS, Bra-
stad, Dingle NRS, Grebbestad NRS, Kareby NRS,
Munkedal, Stromstad NRS, Syd-Koster NRS, Tanum
NRS, ljorn GNM, Ytterby NRS. Dalsland: Bengts-
fors GNM NRS ZML, Gesiiter Z}l4B, Kopmannebro,
Nossemark ZMB, Skillerud NRS, Sk6pafors NRS,
Amil NRS. Ncirke: Laxil NRS, Stora Mellosa Z}/rB,
Orebro NRS ZMB. Sc)dermanland: Bjornlunda NRS,
Botkyrka NRS, Brandalsund NRS, Enhorna NRS,
Fittja NRS, Handen NRS, Herrhamra NRS, Julita
NRS, Molnbo NRS, Nygiirdet NRS, Nykoping NRS
ZML, Nyniis ZMB, Nyniishamn NRS, Neivekvarn
NRS Oxelosund NRS, Rekarne NRS, Salem NRS,
Sjosa ZN�..{IB, Sparreholm NRS, Stjiirnhov NRS, Stora
Sundby NR.S, Striingniis ZMB, Svdrdso NRS, Soder-
tiilje NRS, Torshiilla NRS, Toro NRS, Trosa, Tullgarn
NRS, Turinge NRS, Tyreso NRS, Uttran NRS, Uto
NRS, Valla NRS, Viksberg NRS, Viisterhaninge
ZII{B, Alberga NRS ZldB. (Ippland; Adelso NRS,
Almunge NRS, Angarn NRS, Bjorklinge NRS, Bond-
kyrkja NRS, Brudniis NRS, Bfllsta NRS, Danderyd
ZNdf.B, Djuro NRS, Drottningholm VCA, Ekero
NRS, Eldgarn NRS, Enkoping NRS, Gimo NRS,
Garnviken NRS, Grisslehamn NRS, Griiddo NRS,
Habo-Tibble NRS, Hfltuna NRS, Ingaro, Knutby
ZMB, Kolstrom NRS, Kungsdngen NRS, Lennart-
niis NRS, Ljustero NRS, Ldnna NRS, Moja NRS,
Norrviken NRS, Penningby NRS, Rimbo NRS, Ros-
lagen-Kulla NRS, Ro NRS, Ridmanso NRS, Sigtuna
NRS, Skokloster NRS ZIV..{B, Stavsniis NRS, Stock-
holm GNM IVU NRS VCA ZMB ZML ZMU,
Tensta ZMB, Triibygget NRS, Teljo NRS, Uppsala
BML IVU NRS ZMAZMLZMU, Vallentuna NRS,
Valsiitra IVU, Vassunda IVU, Vaxholm NRS, Vindo
NRS, Vaddd NRS, Viirmdo NRS, Yxlan ZMB, Ore-
grund Z}i.dB, Osseby-garn s: n NRS, Osterskdr, Ostra
Ryd NRS. Vristmanland: Arboga NRS ZML, Ding-
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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. Arcticr,ts. The European occurrence of

B. arcticus was overlooked until it was recognized

by Richards (1931). The graph moreover includes

eight ,8. arcticus ?? from Artic Canada to illu-

strate the taxonomic position of the Canadian

and the European population, viz. B. A. arcticus

and B. ct. diaboliczs 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

O - B. ATPINUS

E - B. ARCflCUS ABCTICUS

* -a. ARcncus DtABoltcus

O - B. BALTEATUS

X - B. HYPERBOREUS

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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Fig. 67. B. alpinus (Linnaeus). Legend as in Fig. 50.

width, about as long as A2a 3. A, as long as An

or just longer i An about as long as distal width;
Au-r, 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 /2 times longer than distal width
(Fig. 24A). St, and genitalia (Figs. 2aB-C);

distal part of St s more or less regularly tapering

towards apex, which is usually rounded, rarely
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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 r-, 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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Biology

Nest. Pittioni (1942, p. 178) states that nests

of .8. 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

Haugastol 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 groind, 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, & 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 VE, and 49 ?? and dd 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. Ffowever, a big lump of pollen, formed

as pollen cylinder, placed directly on the ground
just apafi 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

oE the subgenus, -8. balteatus Dahlbom: o. . . a

pocket-maker when rearing worker larvae to the

last instar and a pollen-storer when rearing last

instar lawae, 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 I 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 IV. Contents of a colony of B. alpinus (Linnaeus) excavated in Norway: Buskerud (Bv): 1.5 km NW
Haugastdl ll50 m s.m. 23 Jttly 1967

Queen, founder of the nest
Offspring:
l st brood : workers 8
2nd brood: workers 8

imagines 16

worker cocoons
worker cocoons

3rd brood: male pupae
4th brood, lst batch: male prepupae/pupae
4th brood, 2nd batch: queen prepupae/pupae

+ I emerged queen 6
5th brood, lst batch: queen or male larvae 8
eggs in 3 batches 17

10
8

6
t 2

Total number of progeny 67

14 cocoons used as honey-pots
Large pollen-cylinder on the ground apaft from the comb
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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 arcticas Kirby, 1821, p. ccxvi nec Dahl-

bom 1832 nec Zetterstedt 1838. Type ? BML!,

type area Arctic Canada: Boothia.

(Bombus arcticzs Kirby; Meidell 1934a, p. 124;

Bombus alpinus: Dahlbom 1832, p. 32 (partim);

Zetterstedt 1838 (partim); Bombus polarus Curtis,

1835, p. lxii i No. 7, type ? BML!, type area

Arctic Canada: Boothia. Bombus alpinus var.

Thomson 1872. Bombus balteatus var. kirbiellus:

Aurivil l ius 1890, p. 28 nec Curtis 1835. Bombus

kirbyellus: Friese 1935 nec Curtis 1835. Bombus

alpinus var. diaboliczs Friese, 1911 : 571 No. 21,

holotype ? IZB!, type area USSR: Kola pen.

Bombus alpinu^s var. pretioszs Friese, 1911, p. 57I

No. 22 holotype d IZB! 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 6 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: Lsken 1966a.)

Nomenclatural remarks

The type area of ,8. alpinus var. pretioszs being

Nordkapp while Kirkenes, i.e. Finnmark (Fo):

Scir-Varanger: Kirkenes, the locality written on

the label attached to the holotype, is due to

confusifig topographical information, as Friese

Studies on Scandinavian Bumble Bees

only examined one specimen (Friese & Wagner

l9l2). 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

ffi&y, however, teach 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 .8. arcticus diabolicus, presenting a

colouring of the coat entirely different from that

of the nominate forrn. The latter has pile on

collar, scutellum and Tr-, ochrous-yellow to

dull yellow, hairs on Tn- u either black or fer-

ruginous, coat otherwise black. The colouring

of ,8. arcticus diabolicus is described below.

B. alpinus var. pretioszs 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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Fig. 68. ̂ 8. arcticus diabolicrzs Friese. Legend as in Fig. 50.

(SFi); Balestrand: Dueskard SW Balestrand 600 m;
Luster: Turtagro 900 m TRM . Stir-Trtindelag ( STi ) :
Oppdal: Givili 975 m, Jerosbekken 920 m, Knutsho
1300 m BML ZIN{B, Kongsvoll 900 m BML ZM.B.,
Stolflhollen 1400 m. Nordland (Nsy).' Meloy: SE
Glomfjordbreen 300 m. Nsi.' Saltdal: S Lonsdal st.
330 m; Fauske: Blimannsisen N Sulitjelma 950 m
BML, Duoldakapjavrre NE Sulitjelma 810 m BML.
Troms (TRy).' Tromso TRM ZIN{A, Tromsdal TRM
ZlI./^A. TRi: Gratangen: Myrland; Milselv: taral
TRM, Kirkesdal, Mauken ZMO; Balsfjord: Orta
TRM ; Storfjord : Helligskogen; Nordreisa: Javroaive

SW Sappen 900 m; Kvanangen: 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 ZN{O, Lakselv ZIN{O1'
Nesseby: Mortensnes ZMC. ^Fb'; Sor-Varanger: Gren-
se-Jakobselv TRM, Kirkenes TRM IZB, Neiden TRM.

Sweden Scattered occurrence along the moun-

tain chain from Hiirjedalen and north throughout

Lapland.
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BOMBUS (ALPINOBOMBUS) BALTEATUS

DAHLBOM

Bombus balteatzs Dahlbom, 1832, p. 36 No. 8.

The description is based upon a single queen

which has not been traced. Lectotype V designa-

ted by Milliron (1960) not valid (Ander 1967).

Type area Finland: Lapland (Le): Enontekis.
(Bombus balteatus Dahlbom; Siebke 1863,

1870; Richards I 9311' Helldn 1933; Meidell 1934a;

Barendrecht l94l; Pittioni 1942; Brinck & Wing-

strand 19491' Laken 1949, 1950, 1966c; tsrinck

1951; Kruseman 1959; Elving 1960, 1968; Ander

1965. Bombus nivalis Dahlboffi, 1832,p.40 No. 16,

lectotype ? ZCL! designated by Milliron (1960),

type area Sweden :Lapland(T. Lpm.): LakeTorne-

trdskarea; 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 Dahlborn, 1832,
p. 4l No. 17, lectotype d ZCL! designated by

Ander (1967), type loc. Sweden: Lapland (T.

Lpm): Karesuando ; Zetterstedt 1838 . Bombus

kirbiellus Curtis, 1835, p. lxii No. 6 : Bombus

kirbyellus Curtis, type not traced, type area

Arctic Canada: Boothia; Aurivil l ius 1903;

Bengtsson 1904, l93l; Sparre Schneider 1909;

Friese & Wagner l9l2; 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-Trcindelag (STi): Oppdal: Drivstua and

Kongsvoll (Siebke 1863) published as ,8. baltea-

tus and also as ,8. 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.

balteatlts vat. nivalis Dahlbom, B. kirbyellus var,

tristis Friese, \902 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. grnelini Skorikov,

l9l4a (Friese & Wagner l9I2; Skorikov l9l4a;

Soot-Ryen 1925; Richards l93l; Meidell 1934a;

Laken 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 lr/2 times this width,

about as long as A3a a. 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 laterul

impressions. Ocelli just in front of supra-orbital

line, occasionally touching this line. A' at least

lr/z times longer than distal width and about

% the length of An* r or nearly so. An about as

long as distal width, slightly shorter than Ab.

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

2r/z times this width. Tn-u slightly to strongly

chagrinated with rather fine dense puncturing.

Body rather robust, coast shaggy.

Queen measurements: N : 201' Northern

Norway; malar space: 0.96 mm (+O.O++0.01)

range: 0.88-1.00 mm; 'radial length': 5.00 mm

(+0.14+0.03) range: 4.75-5.25 mm; interalar

width: 5.80 mm (+0.17+0.04) range: 5.38-

6.10 mm. Body of large size.



fl8uorls sr qcrqzn ̂(ezluoN uJoqlnos q tusrueloru
ol ,{cuepue} pecunouord e so}eJ}snru ,{ltuercgJns

IerJel€tu elqelrelu eql'Eur4eeds,(11ereue9 .rusruel

-oru Jo uorgodord eql slcoger ,(llcexe I u€.Il
eJoru tusrueletu ol .(cuepuel l€col etll se]ecrpur
.(pn1s lueserd etll 'erogereql .s€eJ? Eululeurer
eql tuor; suorlce[oc lenlce eqt ol seqdde
osle slql eerEep leqla ol ureilecun sr lI .uorlec

-ulluepl lcoJJoc oJnces ol JepJo ur seuo cru€leru
-uou pezluEocer .(psee oql ue{} pernldec uego
eJor,u eJeA\ sueuuceds crueletu leql lceJ eqt ol
enp sl SFII 'peppe ere sl€npr^lpq pelceiloc lou
lnq pe^resqo JI .(lenrlcedser %gI pue % tI ol
pecnpeJ sr '^(po 

lerJel€tu penreserd uo peseq
ueqA\ %rc pue %Ot, qEnoqlle 'lOH pue sO .e.r
'spulsrp eseql ur tusrueleru Jo uo4rodo.ld eql

leqt s^\orls IA elq€I '(OS0I '6V61 ue4o1) uos
-Bes eql lnoqEnorql suol]€AJesqo snonurluoc uo
pes€q ,(geqc se.ln8g .{1uo eq} ere foql se ,(lOH)

pu€leproH pue (sO) puelddg :,(eznro51 ruor;
esoql uJocuoc sercuonber; elq€rloJ lsoru oql

'r(1uo sueurroeds polcefioc uo pewq
sI tJ€rlc eld oql uo pelueserd ,{cuenberg eql
'surunloc elerudes ur lde)t erc leueletu pelJelloc lou
lnq pe^resqo pue pelcello3 IA elqel uI 'srrusletu

se pednorE ere 'pueq znoger( pecnper e Eurlueserd
Jo >lcelq flerllue Jer,Ilre .-tI uo sJrer{ r{}lt\ pue e^(e
pe>l€u ,(q etqlsr^ sJrer{ crcBJorll A\oIIe,{ ou q}r^\ slB
-npl^1pul 'IIA 'IA selqel q lno les sern8g eql uo
pes€q '(69 'Elg) 

U€rIc eld eqt uo pelerlsnll se
tusru€letu Jo uorgodord e sleeleJ lerJeleur eql

'peJeprsuoJ

ueeq osl€ s€r{ 'slenprnpq crueleru Jo 1ecrd,(1 s€
eru dq pelonb 'sueurrceds ue6enuoN pernldec

lou lnq po^resqo 7,w Jo Ielol v 
'poprocer ueoq

oleq scrueletu orer1an (ul{T 'eT) ser}unoc qsruurd
oA\l ,{1uo erlt ruor; suerurceds qsruurC L6Z seprs
-eq suourrcods r{srpe^\S SZg pue uer8oruoN S I g
sesrrduroc lerJo]eur eql 'suorlceiloc eq] Jo ,{pn1s e
,{q pelenlele sr erpuecsouueC }noqEnorql tusruel
-eru o1 .(cuepuel oql 'r-nl uo teql ldecxe leoc

{celq ,(1err1ue qllr!\ suerurceds ol seuo {cetq
dq pecelder srrerl mo11e,{ go }unorue elqerre^ e
qlll\ slenprllpq ruo4 'lncco tusrueleru Jo seerEep
snorJe1 'leoJ eql Jo urelled JnoloJ eql Jo eEuer
eql ol selnqrJluoc fgecol eJueJeedde crueletu e
'enoqe peuorlueru uorleluel eqt ol uoll1ppe uI

'eleutr'IoJ or{l w se uol}el.Jel esL!\Jeq}c)
'peJrcq-{celq ,{1err1ue dgeuorsecco 'srleq >Ic€lq Jo
eJnlxnupe elqerJe^ € r{lr1y\ runuJelsldg .noge,{ go
eJnlxrupe elqerJe^ qll1![ eceJ Jo elld 'uolt0ltDA

'eletueJ eql
ur se Euunoloc esl!\Jeglo 'e1 s€ peJnoloc ,I
'qsrlnl1!\ ol znole,{ eled ,{llueuruloperd .{lensn
Jeluel 'urnuJelsrde 

Jo sJr€H 'A\ol1er{ go eJnlxttup€
elqerJ€A rlllzr xeue^ Jo e[Id 'utaLlod rnoloc

'ezrs eErel ol tunrpeul go ^(pog .rllool 
IeJ

-rdeqns qlll\ eAIeA srued i sprezlrut pecnpord qJnu
'qleeueq tuo4 uees 'u11eqol 

Jo xede i q1oo1 I€wq
e Eurulrog snlr(lsouoE go eEpe Jeuur ! lurod e ol
sredel e1pppr egl q qcFIA\ 'xede oleoun4 otft r{lp!\
epue elnce Jo J€lnEuelcer e 8urulrogr t lS Jo seprs
eql :(C-gqZ'sEIg) uqelrueE pu€ tls 'luoruEes

oql Jo rllpp\ Ielsp ue{t reEuol soull} V lsowle
snsJelrseq puq ! snoocelnle lou ro dlecr€cs €lqll
pug Jo oceJrns rolno 'dlreeu ro rllplr!\ Ielsp
se Euol se ocrzlrl dgenpr^lpq sr-ev i qtppr l€lslp
ue{} roEuol }snf nV 'r{}pla\ 

1elsp ue.It raEuol
seutrlll %l lnoqe 'v :(VgZ 'EIC) Euol €uueluv
'r+ey se Euol se lnoqe'tllteeu Jo rllplzlr lulsrp er{}
ecrlU eceds JeletrAI 'epl&\ ueW reEuol ,(1lcur1sry

le,{'r{1tqEt1s p€eH'sal?o"totp 1oc1&o1ot4d"to7y

ATDW

'^\oleq 
Jc

'uoururoc ,tgecol ,(lluuorllppe sr rusrueleur ol
,(cuepuel V 

'qsrlnll\ ellqa-qsrmoge,( spueq
crcuJotll oql se zno11e,( ilnp snoulEnJJoJ popeJ

snourEnJJoJ lt{Euq : sepeqs Jnoloc Jo eEuer
e s^(eldsrp , -nI uo elld 'pepJoceJ ,{geuorsecco
ecuer€odde popueq znolled-uotuel eroru qlp\ sle
-npr^rpul 'elFl^a-rlsraollef, o1 mo11e,( {r€p rerl}er

11np ruo4 EutEuer .-tI pue relloc Jo srreq ur
epeqs eql 'qlpl,!\ q ,tllqE11s Eur.(ren JelloC 'srr€g

znollef Jo ernlxrup€ ITIEIIS qll^\ dleuorsecco
xepel Jo elld 'Euunoloc elqelsun 'uottouoA

'ulnllelncs 
Jo srreq {cBIq Eurpnlcur 'penrnc

,{lrorrelsod pueq mlerelul '>Icelg 
leoc esrl\Jeqlo

'r{lerrrlcedser qsl}rql\ Jo r{sr1y\o11er('snourEnrreg ea

Jo ?"led JorJelue 'n-ul uo elld 'peJreq-znoler(

F11np pue deep .-tI 'urn11e1ncs 
Jo yed rouelsod

pedeqs-luecseJJ 're11oc peoJg 'u.tatpd ffiqo)
wsluDlata uo uoNSn)s!(I

uaToT'v90I



-{r, : /^
l*t Jl( 

- -/
=&1 ..-L.1.'n=a

Fig. 69. B. balteatus Dahlbom. Proportion
records within a county or district thereof.
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of melanism. The figures refer to the total number of examined

Black : pfoportion of melanics. Small circle : single record.
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reduced on going north. There is, however, a

slight increase in melanism in Finland exemplified

by the rather large collection from Finland (Le:

mainly Kilpisjtirvi area) comprising 7 per cent

melanics compared with that from Sweden (T.

Lpm.: mainly Tornetriisk area) of 2 per cent

melanics only (Table VII). The high frequency of

melanism in Finland (Lk: mainly Pallastunturi),

viz. 2l 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: Aksjo 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, mey, 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, charactefized 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 Elf-

ving (1960) were males only. Flowever, 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 melanisffi, set out in

in Table VIII, clearly asserts that melanic queens,

workers and males are equally produced. Thus

the great vaiability 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 Scir-Tron-

delag and further north occurring from about

64" 30'N to Arctic proper. The species is confined

to alpinelarctic 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 fiords and locally

reaches the coast in the northernmost part of

the country, yet so far only rarely observed on

islands off shore. B. balteatzs 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

No. per cent No. per cent No. per cent

Total

No. per cent

46 70 11 58 68 70
2 0 3 0 8 4 2 2 9 3 0

92
8

1 1
I

Oppland (Os)
Typical form:
Melanic form:

l 2 100 100 t9 100 100

10 s3 42 72 19 53 71 63
9 4 7 1 6 2 8 1 7 4 7 4 2 3 7

Hordaland (HOi)
Typical form:
Melanic form:

8. Bumble Bees.

t 9 100 58 100 100 1 1 3 100
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Tinn: Borsjoen 1100 m. Aust-Agder (AAi); Valle:
Kvestad, Rygnestad; Bykle: Breive 700 m. Rogaland
(Ry); Hjelmeland: Fister sea level Q 27 Aug. 1933
(Mei). Ri.' Forsand: Meling sea level H 16 July 1931
(Mei); Suldal: Britveit, Jonstdl 700 m, Kyrkjestein-
dalen 900 m, Mostol 600 m, Mosskar 700 m, Stein-
kilen, Ullsneskvelven 750 m, AimjoOlonuten 700 m.
Sauda: Ovre Sandvann 1100 m. Hordaland (HOi):
Odda: Mittleger 1150 m, Valldal 900 m; Ullensvang:
Berdola 725 m, Bjoreidalshytta 1100 m, Fossli 750 m,
Grythorgi 900 m, Grytskardseter 850 m, Hedlo
1000 m, Hjolmo, Lofthus sea level I 23 June 1949
(Ls), Rjoto 1000 m, Storliseter 900 m, Sysendalen
750 m TRM ZMB, Viveli 875 m; Ulvik: Finse 1200 m
VCA Z}ldB. Sogn og Fjordane (SFy); Gaular: Slotten;
Jolster: Hamar. SFi.' Vik: Hestavollen 1000 m, Krflk-
tjern 850 m; Aurland : Uppsete 850 m, Ovstebo
800 m ; Lnrdal: Breistol 650 m, Eggestol 700 m, Mari-
stova 800 m; Leikanger: Hermansverk sea level ? 30
May t948 (Ls); Balestrand: Dueskard W Balholm
600 m, Horpedalen; Luster: Fflbergstolen 600 m,
Turtagro 900 m TRM ZMB; Stryn: Videdalen 400 m,
Videseter 600 m. Mdre og Romsdal ( MRi) .. Stranda:
Kvanndalsetra 700 m. Srir-Trrindelag (STi); Oppdal:
Dalsbekk 600 m, Gravbekken KMT, Gflvili 975 m,
Jerosbekken 920 nBML ZMB, Knutshd 1 200-1 400 m
BML ZMB, Kongsvoll 900 m TRM VCA ZM3 ZML
ZMO ZNIU; Roros: Evavoll 700 m, Myrmoen 700 m.
Nord-Trt)ndelag ( NTi ).' Namskogan : Atteiavre ; Royr-
vik: Bjorkhaug, Namsvann KMT. Nordland (Nsi):
Rana: Bjellines ZMO, Krokstrand, Randalsvollen,
Umskarstjern SE Mo; Saltdal: ? loc. ZMO, Lonsdal;
Fauske: Duoldakapjavre NE Sulitjelma 810 m BML,
Sulitjelma 600 m BML . Nnci: Tysfjord: Tysfjord sea
level ZMO; Ankenes: Seterfjell; Narvik. Ir{nv.' Sort-
land: ? loc. TRM. Troms (TRy); Kvrefjord: Borke-
nes; Tromso: TCL TRM VCA ZMO, Tromsoysund
TRM VCA ZMO; Karlsoy: Vanno TRM. TRi: Gra-
tangen: Gratangen ZMA; Bardu: Altevann, Stroms-
mo VC A 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):
T alvik: Kvalfj ard 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
Vadso, Vadso BML NMW. ^&D'; Sor-Varanger: ? loc.
TRM ZMO, Grense-Jacobselv TRM, Kirkenes NRS
TRM VCA ZM.B, 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 (AAV): Tvedestrand: Skipvik,
Stensciy (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 (TRV): Tromsci:
Floyfiell 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.
23s ?? 1e4 W and 96 66.

List of localities. Dalarne.' fdre, Harrsjon NRS,
Mora H 12 July 1947 (Erlandsson) NRS, SlagufjiiU
NRS, Stiidjen, Tofsingdal National Park NRS. Hcirje-
dalen: Hamrafjail NRS ZML, Ljungdalen, Skorvdals-
fja[ NRS, Tiinndalen NRS ZI\4L. Jcimtland: Enafors,
Handol NRS ZML, Leipikv. NRS, Skalstugan NRS,
Stalltjiirnstugan DCL, Storlien, Svenstavik NRS,
Undersiker, Vallistafja[, Are NRS ZML ZMIJ. Lap-
land (Ly. Lpm.).' Aitelnafors NRS, Bjorkfors, Joe-
strom, Sorsele mountains NRS ZML, Tjultriisk BML
NRS ZML ZMU, Ttirna NRS ZML, Vindeldalen
NRS, Viinnds NRS, Vtistansj6. P. Lpm... Peskehaure
ZMU. Lu. Lpm.: Gtillivare, Kvikkjokk NRS ZML,
Malmberget ZML, Meatajaure NRS, Nuonjes VCA
ZML, Sallojaure NRS, Sarek NRS, Situojavre, Sjo-
fallet, Tarradalen NRS, Virihaure (Ka ZMU - Rapa
ZMU -StaloluoktaZMLZildu - unna Titir). T.Lpm.:
Abisko BML IVU NRS ZMAZMLZMIJ, Bjorkliden
NRS ZMA ZML, Jebrenjokk, Kaisepakte NRS, Ka-
resuando, Kiruna, Kopparisen BML, Nakerijiirvi
NRS, Selkavaare BML, Sinnukasjiirvi ZMU, Sjangeli
900 m BML, Sjanglitjikko 1000 m BML, Tjuonatjokko
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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 I October when the develop-

ment was almost completed. The total number

of offspring was 8 VH 3 dd 3 ?? and one unhatched

worker pupa. Only one worker brood was raised.

The author does not comment upon the long
period of development.

Flight seeson. From last half of May to end of

August. Queen: 16 May-27 Aug.; worker: 15

June-28 Aug.; male: 4 July-z3 Aug.

Biological remarks

Hobbs (1964) succeeded in getting hibernating

queens to establish nests in hives set out in the

Table IX. 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:
lst brood: workers
2nd brood, lst batch: workers
2nd brood, 2nd batch: workers

imagines

4 worker cocoons 5
3 4 worker cocoons, 2 worker pupae 6
2 3 worker cocoons, 3 worker pupae 6

9 3rd brood, lst batch: 2halfgrown separated worker larvae
on top of cocoon lst brood 2

3rd brood, 2nd batch: t halfgrown worker larvae
on top of cocoon 2nd brood, lst batch I

4th brood, lst batch: 2 small larvae on top of cocoon
2nd brood, lst batch 2

4th bro od, 2nd batch: 2 small larvae on top of cocoon
2nd brood, lst batch 2

5th brood, lst batch: 7 eggs in cell on top of cocoon
2nd brood, 2nd batch 7

Total number of progeny 3 1

5 honey-pots
I pollen-cylinder
Parasites: 2 dipter cocoons ?Brachycome devia (Fall6n)
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longer than Aa+ a. Clypeus with rather even,
dense distribution of coarse and fine punctures

except a small, almost impunctate atea between

wide, well-defined impressions. Ocelli usually dor-

sally touching supra-orbital line. A, at least lyz

times longer than distal width, and about %
the length of Aa+ s. ,A.4 about as long as distal

width, slightly shorter than Au. Outer surface

of hind tibia alutaceous; distal inner dorsal pro-

cess of hind tibia moderately produced (Fig. 9A).

Length of hind basitarsus about zyz times the
greatest width of the segment (Fig. 9B). T** u
smooth or inconspicuously alutaceous, with

rather sparse puncturing. Body robust, coat long

anC somewhat shaggy.

Queen measurements: N : 201' Southern

Norway;  malar  space:  l . l4  mm (+O.O:+0.01)

range: 1.05-I.20 mm ; 
'radial length' : 5.53 mm

(+0.16+0.04) range: 5.20-5.85 mm; interalar

width:  6.20 mm (+0.17+0.04) range:  5.75-

6.53 mm. Body of larger size than any other

Scandinavian Bombus species.

Colour pattern Collar, scutellum, Tr-, 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 l%

times the distal width, about as long as An* u.
A, hardly longer than An i An as long as distal

width or just longer I Au-', individually straight,

nearly twice as long as distal width. Outer sur-

face of hind tibia scarcely alutaceous. Hind

basitarsus about 3yz times longer than distal

width. St, 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 pafi of the mountainous
massive ranging from Jotunheimen to the north-
ern fringe of Dovrefiell and in Northern Nor-
way to oislets' north of Polar Circle. Scarce.
In Southern Norway once recorded 400 m s.m.,
otherwise occurring 900-1300 m. s.m.

Apparently conflned to limestone biotopes.
A total of 72 specimens, i.e. 44 ?? I H 27 d6

was examined.

List of localities. Oppland ( On) : Yhgil: Gjendes-
heim 10C0 mC 15 Aug. 1959 (I. Meidell), Jondalen
900 m 2 66 12 July 1953 (Hackman,La), Vigimo
400 m 3 12 July 1953 (Kontuniemi) Zli.d{}{, Ovre Sjo-
dalsvann 950 m ? 9 Aug. 1957 1fo); Dovre: Dovre-
fjell 1000 m d 18 July 1832 (ex coll Smith) BML ? l9O2
(Lysholm) KMT 2 ?? 4 66 July 1832 (Boheman) NRS
? 1902 (Lysholm) TRM J @smark) VCA ? 2l June
1926 (ex coll Mei) ZMB 3 36 (Mus Drews) ZMC 4 ??
2 66 July 1832 (Rosenskiold) DCL TCL 4 ?? 5 dC H
July 1832 (Esmark) Zll4.O 2?? (Moe) ZII{O ? 2 33
(Siebke) ZMO ? 1877 (Schoyen) ZMC 2 ?? July 1832
(Boheman & Rosenskiold) ZMU, Fokstua 930 m d
6 Jutry 1933 (Nordstrom) ZML, Vfllflsjo 950 m d
14 July 1953 (Bakke) ZMO. Srir-Trrindelag (STi):
Oppdal: Drivdalen ? 29 Aug. 1948 (Knaben), Kald-
velldalen 120C m ? 26 July 1968 (Alendal), Knutsho
1200-t300 m 2 ?? 1954 (Holaker) ? 20 June 1967 (Ls)
Zl{B ? 16 July 1909 (Wretlind) ZMU, Kongsvoll
900 m ? 1 July 1910 (Sch) TRM ? 8 July 1934 (Nord-
hagen) ? 17 June 1967 1t-a)6 7 Jluly 1933 (Nordstrom)
ZML?20 July 19C6 (Wretlind) ZMU. Nordland ( Nsi) :
Saltdal: ?loc. 2 ?? (Schoyen) Z]N{{O ? (Sch) VCA.
Troms ( TRi ).' Bardu : Altevann 500 m 4 ?? I 8-2I July
1893 (Sch) TRM; Nordreisa: Gapprusfjell 700 m 3 ??
22 July 1955 (La), Javroaivve 900 md 12 Aug. 1968
(Ryvarden), Kvrenangen: Jokelfjord ? ?sea level
(Zetterstedt) ZML. Finnmark (Fn).' Kistrand: Fest-
ningsstua 50C m 3 ?? July 1924 (A. Strand) TRM.

Unrevised records : Troms ( f Ry ).' Tromso : Floy-
fjell Q and Finnmark (Fd); Sor-Varanger: Jacobselv
H (Sparre Schneider 1909, p. 89). Oppland (On).' Jo-
tunheirnen and Rondane, sex and number of speci-
mens not mentioned (Meidell I931a).

Sweden Except for an isolated occurrence in

Jiimtland the species has only been recorded in

restricted areas in the mountainous Lapland
(Ly. Lpm - T. Lpm.).

A total of 57 specimons, viz. 43 ?? 3 VH 11 Cd
was examined.
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1923 (Winblad) ? (Malaise), Tornetriisk - Vassijaure
2?9 8, 12 Aus. 4 66 13-20 Aus. H 14 Aus. 1908 (Ro-
man) NRS, Vassijaure ? 6 Aug. 1927 (Erl.) NRS.

Unrevised records: Lapland (Lu. Lpm.).' Virihaure
area: Hildomvare ?, Kappaluobal ?, Vuolle Poulejau-
re I (Brinck 1951).

Finland. Recorded in Lapland (Le): Kilpis-

jflrvi area only. A total of about 60 ?? and dd

so far observed (Elfving 1968).

World dis trtbution. Circumpolar. Fennoscandia
- Kola pen. - Arctic Russia - NovayaZemlya -

Arctic Siberia Alaska Arctic Canada

Greenland (Richards 1 931; Skorikov 1937).

Correction. B. hyperboreus workers from

Greenland (Aurivillius 1S90) referred to by

Sparre Schneider 1909, P. 90) concern four speci-

mens from Nordenskiolds Exp. The only indivi-

dual so far traced NRS has been revised to B.

e. 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 -8.

hyperboreus colony.

Flisht season. Middle of June to the end of

August. Queen: 17 June-29 Aug. ; worker: ?;

male: 7 July-ls Aug.

I

Biological remarks

The suggestion that nests are established deep

in the ground (Friese & Wagner 19t2, 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 ,8. hyperboreus. A total

of 30 bumble bees from the expedition of Jacob-

son (1 899) were revised by Friese (1908) and
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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. arcticlt,s usurped by B. hyper-

boreus. According to Knaben (in litt. 1968) the

colony contained eight imagines, all of which

were captured. Five individuals were traced, viz.

B. hyperboreus Q and B. a. arcticus 4 HH 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 19591'

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 Psithyr,as. 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. Svjiitio, the number

not given (Enwald 18810 P. 255), Gavrilovo V

ZIi{IJ (Elfving 1960); ?Novaya Zemlya cf.

above; with no data 2 VH (Skorikov 1922b,

p. 79); Russian Lapland number not given

(Friese 1923)) proves that workers are at least

occasionally produced.

comprised no workers of this species. In a survey Within its entire area of distribution B. hyper'

of the bumble-bee fauna of Novaya Zemlya boreus occurs in irregularly spaced 'islets', gene-

(Friese 1923),theworkercasteof!. hyperboreus rally presenting a dispersed growth of food

is not mentioned. plants. Flying activity is consequently scattered

A nest located on Greenland (Vegasund 17 except perhaps where the early blooming Sallx
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Fie.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 ) CONSOBRII\,IUS
DAHLBOM

Bombus consobrinus Dahlboffi, I 832, p. 49 No. 30,
neotype ? ZML! selected by Lsken (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,
1 898 , 1909, 1918 ; Strand I 898a, I 898b ; Lie-
Pettersen 1907; Friese 1902; Bengtsson 1904,
1908; Vogt 1909, 1911; Skorikov l9l4b; R.ing-

dahl l9l5; Lundblad 1924; Gaunitz 1929, 1938;

Meidell 1934a; Brinck & Wingstrand 1949;

Laken 1949,1950, 1960, l96lb; 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, I9l4b; Brinck 1951.)

First Scandinavian records

Norway. Oppland (On): Dovre: Fokstua and

Sor-Trondelag (STi) : Oppdal: Drivdalen (Siebke

I 863).
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Microsculpture of Tr-u rather smooth with fine Colour pattern. Pile of vertex with variable

puncturing. Body slender, coat shaggy, long- mixtureofblackandyelloworyellowish-brown.

haired. Episternum and T' predominantly yellow, T7

Queen measurements. N: 20; SE Norway; black-haired. Otherwise colouring as in the fe-

malar space: 1.44 mm (+0.03+0.01) range: male.

1.40-1.50 mm;'radial length':4.82 mm (+O.OS Variation. Individuals with hairs of Tu-' en-

+0.02) range: 4.65-5.00 mm; interalar width: tirely or predominantly black. Otherwise varia-

5.27 mm (+0.06+0.01) range: 5.15-5.35 mm. tions as in the female.

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,

Tr-, (except laterally) with yellowish-brown

hairs; remainder of thorax, hind femur, Tn-u

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 T2 entirely black or entirely

yellowish-brown. Hairs of episternum (except for

yellowish-brown pile on the dorsal part), and

Tn-u, 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 Ar* 4+ b. 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.

a0A-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.

Distribution (Fig. 73)

Norway. Widely distributed inland between

59' and 68'30' N. Only north of Trondheims-

fiord, 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 zofle, and occasionally

reaching the lower alpine belt. Occurring in a

few canyons west of the watershed divide, locally

reaching sea level in the inner pafi 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. ,8. 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. Akershu^s.' Asker: Lushatt-
dalen; Oslo: Slemdal TRM . Hedmark ( HEs) : Hamat:
Helgoya ZMO. HEn: Trysil: Enga, Vestby; Amot:
Glesubekken; Tynset: Haugsvangen gflrd, Tyldal;
Tolga-Os : Hodalen 700 m; Engerdal: Risbakken
750 m. Oppland (Os).' Gran: S Einavold, Gjervika,
Lander; Ostre Toten: Nrerum, Stubdalen; Sondre
Land: Fluberg; Nordre Land: Kinn; Etnedal: Flad-
oydegard; Sor-Aurdal: Breidablikk, Ellingseter 820 m,
Reinli, Skard 700 m; Nord-Aurdal: Knutshaugen,
Sabuoygard N Fagernes, AUjor; Oyer: Aksjo 210 -'
Skei StjO m, Oyer; Ringebu: ? loc. ZMO. On: Oystre
Slidre: Skammestein 700 m; Vang: Eidsbugarden
1150 m, Nystova 1000 mZM3 ZN.4O, NE Otrovann
1000 m, Tyin 1100 m, Oye USU; Fron: ?loc. ZN,{O:,
Sel: Heidal kirke, Klaksh&ug, Leirflata, Mysuseter
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Vilen. Aust-Agder ( AAil ; Bykle: Breive 700 m. Hor-
daland (HOi); Odda: Austmannli 800 m, Seljestad;
Ullensvang: Hardangervidda VCA, Hjolmo, Fossli
750 m, Isdalen 840 m, Mebddalen, Sysendalen 750 m;
Ulvik: N Osa, Rubbeliseter. Sogn og fiordane (SFi):
Vik: Vik; Aurland: Berekvam, Kvammadal 950 m,
Uppsete 850 m VCA ZN4B, Vatnahalsen 800 m,
Ovstebo 800 m; Lrerdal: Grote, Horgje, Lnrdal
TRM; Leikanger: Hermansverk; Balestrand: Fjrr-
land, Horpedalen, Suphellesetra; Luster: Dalsdalen,
Fibergstolen, Turtagro NRS TRM VCA ZNII{.IB ZMO;
Stryn: Videdalen, Videseter 600 m. Mrire og Romsdal
( MRi ).' Stranda : Kvanndalsetrene 700 m, Vollset;
Norddal: Indreeidet, Krike bru; Sunndal: Groa; Sur-
nadal: Stangvik; Rindal: Bolme. Sdr-Trtindelag
(STy).' Rissa: Stadsbygd; Afjord: Molsletten. STi:
Oppdal: Dalsbekk, Driva st., Drivstua 850 m ZIN'4O
ZMU , Knutsho 1200-1300 m, Kongsvoll 900 m VCA
TRM ZM3 ZMO ZMU, Kvammen 1200 m, Oppdal
st., Skansen, Virstigen 900 m; Rennebu: Sorflfl; Alen:
Berglund; Roros : Evavollen 700 m, Myrmoen 700 m;
Tydal: Mo bro, Sakrismoen, Vekterstua; Selbu:
Heggset bro; Trondheim: VCA Zll4'B. Nord-Triinde-
lag (NTy).' Neroy: Saltbotn, Skogenga, Teplingan.
NTi: Merflker: Merflker; Stjordal: Jullum; Levanger:
Bergsve; Verdal: Sandvika, Stiklestad, Verdalsora
DCL; Steinkjer: Sem; Overhalla: Gryten; Grong:
Trangen; Snisa: Hegge , Ler6" bro, Asmulen; Lierne:
Kvelia, Seterhaug, Sorli KMT; Hoylandet: Hoy-
landet, Skilleberget; Namskogan : Brekkvasselv KMT,
Finnvollan; Royrvik: Namsvatn KMT. I,{ordland
(Nsy).' Somna: Somnes TRM, Vik; Nesna: Nesna,
Oldersletten; Meloy: Dalen; Gildeskfll: Finnes, Gilde-
skfll, Jelstad, Storvika; Bodo : Falkflaugdalen, Frost-
ffio, Planteskolen, Lopsviken. Nsi; Hattfjelldalen:
Bjorkisen brygge; Grane: Bifjellmo, Grane; Vefsn:
Store Bjornflvann ; Hemnes : Bleikvassli, Finneidfjord,
Korgen ZMA; Nord-Rana: Dunderland st., Krok-
strand NRS TRM, Steinkjonnli TRM, Strombotn,
Umskarstjern; Saltdal: ? loc. TRM ZM.O, Drageid,
Junkerdalen, Junkerdalsura TRM, Saltsjo near Setsfl
VCF, Solvigfjell 800 m, Storjordet TRM VCA ZMO,
Vensmoen; Fauske: Fauske. Nnr): Sorfold: Bonni,
Bonnisjoen, Rosvik; Hamaroy : Sandnes; Ballangen:
Bakkerud, Hesjeli, Myrbakk. Troms (Z.Ri); Skfln-
Iand: Lavangseid.

Unrevised records: Rogaland (Ri).' Suldal: Kvan-
dal; Sauda: Slettedalen (Meidell 1934a).

Corrections. Records from Aust-Agder (AAy):

Tvedestrand: Lyngcir, Stensciy and Buskerud
(Bv): At (Strand 1898a) are all revised to B.
pascuorum (Scopoli). Five specimens in Vogt's

collection, captured by Sparre Schneider 1896,

were wronglyy'abelled Tromsci and may have

contributed to the misunderstanding that B.

consobrinus is an Arctic species (Friese & Wag-

ner l9l2; Pittioni 1938, p. 49; etc.). The labels,
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apparently written by Friese, are a misinterpre-
tation of the name Turtagrci, 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
Turtagrci, being situated in Southern Norway,
viz. Sogn og Fjordane (SFi) : Luster: Turtagrd,
and was, moreover, visited by the collector in
1896 (Sparre Schneider 1898).

Sweden Occurring from Jiimtland north to
Virihaure in Lapland (Lu. Lpm.) and together

with Aconitum extending east to the Gulf of
Bothnia within restricted areas in Medelpad

Vtisterbotten. 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. Hcirjedalen: Hamrafjiill NRS, Tiinndalen. Jcimt-
Iand: Berge in Alsen TCL, Berge, Bugirden DCL,
Bydalen, Doda Fallet NRS ZML, Faxiilv TCL DCL,
Gtiddede NRS, Hallen, Hfllland NRS ZML, Jorm-
lien, Morsil TCL, Nyland DCL, Oviken ZN'4B ZML,
Sandven DCL, Storlien Z1N4B ZML, Storsjon, Sdter,
Undersiker NRS ZML, Are TCL, Areskutan DCL.
Angermanland : Bingntis SW Hiirnosand, Hiirnosand,
Ramsele GNM. Vristerbotten: Vindeln NRS. Lapland
(As. Lpm.); Bflngnds, Dorotea NRS, Vilhelmina
NRS. Ly. Lpm..'Ammarnds NRS ZMLZMU, Bjork-
fors, Fflrkammaren in Sorsele NRS, Gargntis, Giltjaur
NRS, Htiggis NRS, Jiirnforsen GNM, Laxfjail NRS
ZML, Rodingsbiick NRS, Slussfors, Sorsele NRS,
Tjultriisk GNM NRS ZMU, Tiirna NRS ZML, Vin-
delforsen ZMU, Vuvosbticken, Viinniis NRS, Viistan-
sjo ZM A ZML, Ornds 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-l0 Aug. 1950 (Dalenius).

Unrevised records (Ander in litt.): Medelpad: S
Erikslund, Friinsta, Liden, Tynderci, Stode, Asto.
Jrimtland: Follinge, Hammerdal, NW Stromsund.
Lapland (At. Lpm.).' Granliden 40 km SSW Vilhel-
mina. P. Lpm..' Jtickvik.

Finland. Isolated occurrence NW Ladoga. In
present Finland observed only in Aconitum bio-

topes in Northern Karelen (Kb).

List of localities. Kb: Kitee ZMB,Tohmajtirvi ZN'.4.A
Z}MB; Kl: SortavalaZMAZ}i'4H. These localities are
also listed by Elfving (1968).
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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

subspeciflc 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. c Thomson 1872), B. hortorurn ab. quasffidens

Vogt 1909 and B. hortorum f . balticzs Scholz 1924,

one or several of which mentioned as tace or

variety occurring in Scandinavia (Sparre Schnei-

der 1898, 1918 ; Lie-Pettersen 1901, 1905, 1907 ;
Friese & Wagner 1909 ; Vogt 1909 ; Meidell

1934a; Lsken 1949 , 1960 ; Erlandsson 1960)

concern infrasr.lbspecific forms only. Two of the

designations need to be discussed: (1) the de-

scription of Apis fidens, supplemented with a

colour-drawing (F{arris 1776, p. 130, Table 38

Fig. 3) presents a red-tailed bumble bee with

yellor,v collar, scutellum and interrupted band

on Tr. 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.

/
Queen, worker

Morphological characters. Malar space marked-

ly less than twice the distal width, occasionally

hardly exceeding lyz times this width, about as

long as A21 3a a. 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 laterul ocelli dor-

sally (Fig. 17 A) (in workers often just transecting

the ocelli). An 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 (+0.04+0.01) range:

1.20-1 .35 mm ; 
'radial length' : 4.59 mm ( +0.1 1

+0.02) range: 4.40-4.80 mm; interalar width:

5.1 1 mm ( +0.18 +0.04) 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 episternurn, crescent-shaped posterior

paft of scutellurn, Tr, basal margin or anterior

lunate part of T, lemon yellow-haired. Extreme

posterior margin of Tr, Tn-u and variable part

of fringes of St^-u (or '-u) 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 pafi 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

Ar* n* u but longer than Ar* r* n. Longest hairs

in pile of face about as long as antennal scape.

Ar-, (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. St, 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 Tu, Str-u whitish-haired, remainder of
Te, T? black-haired. Otherwise colouring as in
the female.

Variation. In general as in the female.

Dtscussion on melanism

Melanic forms occur locally, with the typical
form throughout Scandinavia except for the
northern pafi 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
number

Per cent

Area
typ.
form

incompl. compl.
mel. form mel. form

typ.
form

incompl. compl.
mel. form mel. form

sk.
Bl.
Hall.
Sm.
Ol.
Gtl.
Oe.
Ve.
Boh.
Dlsl.
Nrk.
Sdm.
Upl.
Vstm.
Vrm.
Dlr.
Gdstr.
Hls.
Med.
Hrj.
Jmt.
Attg.
vb.
Nb.
As. Lpm.
Ly. Lpm.
P. Lpm.
Lu. Lpm.
T. Lpm.

392
t 6
2l

253
86
10
38
69
4l

150
226
273
333
r37
78
r23 /

8
10
46
1 1

212
68
20

t37
1 3
20
9

55
t4

9
0
0

t2
40
1 8
I
2
0
9
2
4
5
0

l 5
5
0
0
0
0
1
0
0
2
0
0
0
0
0

5
I
I

1 1
t9
1 3
2
0
I
5
0
I
3
0
8
4
0
0
0
0
1
0
0
0
0
0
0
0
0

406
l 7
22

276
145
4 l
4l
7 l
42

164
228
278
341
137
101
132

8
10
46
1 1

214
68
20

139
1 3
20
9

55
t 4

97
94
96
92
59
24
93
97
98
92
99
98
98

100
77
93

100
100
100
100
99

100
100
99

100
100
100
100
100

2
0
0
4

28
44
2
3
0
6
1
I
I
0

1 5
4
0
0
0
0
I
0
0
I
0
0
0
0
0

I
6
5
4

1 3
32
5
0
2
3
0
0
I
0
8
3
0
0
0
0
1
0
0
0
0
0
0
0
0

2869 125 75 3069



'pJoceJ el8urs : elcJrc llsrus 
'sJlrr?Ielu eleldluocrfl Jo

uopJodoJd : pelddrls lscrueleur elelduoc;o uo4rodord : {cBIg ToeJegl lcFlslp ro flrmoc e rmnra\ sproceJ
peurrusxe Jo requmu I?lol eql o1 reJer se;n6g eq1 'Iuqu"letu 

3o uorgodortr '(sneeuurl) unntnq 'g 'rL'EIJ,

ua4o7'v87,I



Studies on Scandinavian Bumble Bees

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 be correlated with climatical
gradients; cornpare, 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 observed,

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 randoffi, the strik-

ingly dark individuals may have been collected

more often than those of the comrnonly known

typical form. The proportion of melanism based

on the total of collected and observed, but not

coliected material f;gured in separate columns

of Table XI, XIII-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 Jaeren inrRo9aland (Ry),

an area where the proportion of melanism

reaches a maximum (Fig. 74). Every observed

specirnen of B. hortorum was then couuted 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. 5% and 7%

in 1963 and 1956 respectively, in relation to

otherwise 13"A, may partly be due to subjective
judgement in grouping, particularly of recorded
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moreovet, a non-sex-associated variation, yet the

frequency of melanic males is higher than that

of the females. The proportion of melanisffi,

based on the representative material from Opp-

land (Os) and Rogaland (RV) (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 beine slqn in

Oppland (Os), 70169193 in Rogaland (Ry), and

32129151 in Hordaland (HOV) 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

Studies on Scandinavian Bumble Bees

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. Astfold.' Hvaler: Herfol, Kirkoy,
Sondre Sando; Krflkeroy: Odegflrd; Onsoy: Ellin-
gird, Ramseklo, Skjreloy; Sarpsborg: ZMO; Halden:
Sponvika; Marker: Dybedal, Rodenes; Rakkestad:
Rorvik; Ride: Oven, Tom; Moss: VCA, Jeloy VCA
ZMB; Eidsberg: Holm; Trogstad : Monster bro,
Bistad. Akershus: As: Vollebekk; Frogn: Drobak;

l 3 l

Table XV. B. hortorum (Linnaeus). Frequency of melanism in sex and caste

No.

d Total

per cent No. per cent No. per cent No. per cent

Oppland (Os)
Typical form
Incompl. mel. f.
Compl. mel. f.

30
5
2

81
t4
5

9 l
5
4

1 1
I
6

6 l
6

33

1 1 0
10
1 1

84
8
8

69
4
3

1001 3 11001 81007637 100

Rogaland (Ry)

Typical form
Incompl. mel. f.
Compl. mel. f.

34
1 3

1 1 0

22
8

70

6l
22

184

23
8

69

5
1

74

6
I

93

100
36

386

20
7

73
157 100 267 100 80 100 s04 100

Hordaland (HOV)

Typical form
Incompl. mel. f.
Compl. mel. f.

60
1 3
34

56
l 2
32

9 l
22
47

57
t4
29

35
1 1
48

37
I2
51

1 8 6
46

1,29

5 1
1 3
36

361r07 100 160 100 100 100
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ZMO; Lom: Galdesand, Solell 1200 m; Lesja: Lesja,
KMT; Dovre: Dovrefjell ZMCZML. Buskerud (Bri) :
Hurum: Filtvedt TRM, Pinadalen, Storsand; Royken:
Aros; I)rammen : ZMB ZMO; AOat: Hen; Krods-

herad: Bjorkerud, Brfrtfln, Fagerheim, Glesne, Veik-

f lker; Modum: ? loc. ZMO, Snarum; Flesberg: Lam-
peland, Oydegflrden; Kongsberg: TRM ZMO, Kom-

nes, Lintvedt, Skollenborg. Bv: Sigdal: Kopseng,

Nedre Eggedal, Nordbygda, Prestfoss, Sandsbrflten,
Sigdal; Nore-Uvdal: Hegnum seter, Norstebo 700 m,
Tunnhovd, Uvdal stavkirke; Flfl: Kve gArd; Nes:

Bergheim bro, Bortnes. Eidal; Gol: Gol, Randalseter
940 m; Flemsedal: Lykkja 900 m; Al: ? loc. ZMO;

Hol: Geilo 800 rn VCA ZI[{B, Haugastol 1000 m

VCA ZM.B, Nygird 1000 m, Seirn, Ustaoset 1000 m,

Vikastol 1000 m. Vestfold: Sande: SW Sande; Holme-

strand : Angerskleiv; Borre: Adal, Nykirke; Vflle:
Ryk; Ramnes: Lunde; Lardal: Styrvoll ;  Andebu:

{ndebu; Stokke: Lango, Sand, Veierland; Notteroy:

Teie; Tjome: Kjrere, Tjome; Sandefjord: Austeroy;
Hedrum: Ringdal; Brunlanes : Dolven, Helgeroa;
Larvik. Telemark (fEy ); Skien : Kikut; Porsgrunn :
Mule; Bamble: AUv; Ncme: Damtjern; Drangedal:
Drangedal, To-myra. TEi: Nctcdden : Gransherad,
Tinncset; Seljord: Svartdal; Kviteseid : Brunkeberg,

Morgedal; Nissedal: Kyrkjebygda, Lauvviki; Tokke:

Amdals verk; Vinje: Bossbo en 970 m, Krossen 700 m;

Tinn: Miland, Tinn, Vfl len. Aust-Agder (AAy); Gjer-
stad: Fiane; Tvedestrand: Eidbu, Nes verk TRM,

Osterf l ;  Moland: Dal, Holmsund, Kilsund; Arendal:
ZMO; Hisoy:  His;  Gr i rnstad;  Landvik:  Hombor;
Lillesand: Kvflse, Langholmsund, Natvik, Rosnes,
Troe. AAi: Bygland: Londal; Valle: ? loc. TRM,

Kvestad, Rygnestad; Bykle: Breive 700 m . Vest-Agder
(VAy);  Kr ist iansand: ZMC, IV[ovik;  Sogne: Aros;

Lindesnes: Lindesnes, Rarnsland; Lyngdal: TRM;

Kvinesdal: Gjemlestad; Farsund: Fjellesfl, Lista fyr,

Lodshavn, Vanse; Flekkefjord: Hidra. Rogaland
(Ry); Sokndal: Bu, Hauge i Dalane, Nesvflg, Reke-
fjord, Vatland, Amot; Eigersund: Birkeland, Eigeroy-

eidet, Fotlandsvann, Klungland st., Leidland, Nedre
Hetland, Skerpe, Tengs; Bjerkreim: Malmeim; H6:

Anisdal, Bjelland, Brusand, Nrerland, Ogna ZMr*

ZMO, Opstad, Salte bro, Sirevflg, Stolen, Varhaug,
Vigrestad; Klepp: Borsheim, Bore bro, Innre Reve,

Gjeishaug, Horpestad, Jreren TRM ZMB, Kflsen,

Orre, Orrevann, Reve, Skarsheim, Vik, Oksnevad;
Time: Kartevold, Mcssige, Time, Tjf l land; Gjesdal:
Nese; Sandnes: Figgjo, Ganddalen, Hana, Hornmer-

sflk, Ims, Kjellingland, Myrland; Sola: Reke, Slette-
hei, Solastrand, Tananger, Olbergstranda; Randa-
berg: Randaberg, Sande; Stavanger: Hafrsfjord, Hin-

na, Lindoy, Madla ZN4B ZMO, Sunde; Strand: Tau,

Vatne; Finnoy: R.eilstad, Sjernaroy SMS; Rennesoy:
Dale; Kvitsoy; Karmoy: Eide, R.isdal, Sandve, Sreve-
land, Vigsnes, Vikre, Akra; Vindafjord: Frovik; Tys-

v&r: Leiranger, Nedstrand. Ri; Forsand: Forsand,
Meling; Hjelmeland: Fister, Flaugsli, Igland, Kvam-

me, Steinslandsvann, Vadda, Ardal; Suldal: Leirdalen

700 m. Nesflaten. AimioOlonuten 700 m: Sauda:
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Sauda. Hordaland ( HOy ).' Bomlo : Mosterhavn;

Sveio: Forde; Olen: Dommersnes; Fit jar: Koloy-
holmen, Rubbestadnesset, Sorfonno; Austevoll:

Karlsoy, Lunde, Ytteroy; Os: Berge, Hauglandsdal,

Kvalsund, Lysekloster, Moldegflrd, Nordstrono, Rod ;
Fusa: Ovre Hilandsdal; Samnanger: F{oyseter, Ad-

land; Fana: Biol. st., Bjines, Blomsterdalen, Dolvik

VCA, Fana kirke, Fjosanger VCA, Flesland, Grim-
stadnesset, Hjellestad, Krokeide VCA, Milde, Minde

VCA, Nesttun VCA, Skipanes VCA ZN4B, Skjold,
Smor6sen, Stend, Titlestad; Sund: Bokken, Telavhg,
Tyssoy; Fjell: Eide, Fjell, Fossavann, Landro ; Lakse-

vflg: Storingaviken; Bergen: TRM VCA ZNIr-- ZMO;

Askoy: ? loc. VCA, Herdla VCA ZMB; Asane: Hau-

kedal; Osteroy: Gjerstad, Havratun, Haus, Kleppe,

Nj6stad, Rakanesset, Skolmen; Meland: Brakstad,

fo, Jacobsoy, Kjeken, Landsvik; Radoy: Kvalheim,
'skjaergirden' VCA TRM ZMB; Lindfls: Fosse, Lau-

vis, Vollom; Fedje. HOi: Etne: Oslandsvflg, Skine-

vik TRM ZMB; Kvinnherad: Berget, Guddalsdalen,
Lio, Ljosmyr, Prestvannet, Rosendal, Varaldsoy;
Odda: Dalen gard, Roldal, Valldal 900 m; Ullens-

vang: Djonno. Espe, Fossli  750 m, Fresvik, Gnychor-
gen 900 m, Hardangervidda VCA, Fijolmo, Kinsarvik,

Lofihus, Mebodalen, Sysendalen 750 m, Tveito, Utne

VCA, Viveli 875 m, Ovre Eidfjord; Kvarn : Oma-

strand, Strandebarm Z}}y'r3, Vartand, Asheirn; Voss:

Gossland, Kinne, Rogn, Vcss VCA ZMB; Granvin:
Eide VCA, Granvin, Holven; Ulvik: Berge, Ulvik.

Sogn og Fjordane ( SFy ).' Gulen : Austgulen, Innre

Brekke; Hyllestad: Hatleim, Hyllestad, Skivenes, Ale-

fjell; Hoyanger: Lavik Z�ll4B ZMO; Gaular: Byg-

stad, Eldalsosen; Fjaler: Dale, Strandene$; Askvoll:

Aralden, Askvoll, Grytoyri; Flora: Florelandet, Flo-

ro, Kinn, Nekkoyna, Rindemyr, Verpevik; Naustdal:

Horstad, Naustdal; Forde : Flflten, Hallbreim; Jolster:

Alhus; Gloppen: Hjortset, F{ope, Lotsberg, Lote,

Sandane; Eid: Kjolsdalen, Naustdal, NordfjorCeid,

Sletta, Stirheim; Vigsoy: Kjolstad, Refvik; Selje:
Frvik, Lekanger. SFi.' Vik: Vik; Aurtrand: Berek!'am,

Flflm, Gudvangefl, Kvamsh agen, Nedre Aurlandsdal,

Sinjarheirn 650 m, Uppsete 850 m VCA ZN.{B., Vass-

bygda ; Laerdal : Laerdal ZMO, Ystabo ; Scgndal :

Slinde; Leikanger: Fosshagen, F{amrestol, Hermans-

verk, Leikangerseter; Balestrand : trlesje, Fjrerland,

Horpedalen, Suphellen, Suphellesetra; Luster : Fortun

TRM, F6berg, Gaupne, Jcstedal, Skjolden, Turtagro

TRM ZMB; Stryn: Flo, F{jelledalen, Hornindal, Cl-

den, Stryn, Videdalen, Videseter 7C0 m, Ovre Olden-

vann. Mrire og Romsdal (MRy); Volda: Bjorkedals-

vann, Straumshavn; Hareid: Hjorungavig; Ulstein:

Flo, Ulsteinvik, Vonheim; Heroy: Leikanger, Runde;

Alesund : VCA; Vestnes: Gjerrnundnes; Molde;

Aukra: Aukra kirke, Rod; Fraena: Bud. MRi: Orsta:

Viddal, Oy.; Stranda: Fiveistad, Geiranger NMW,

Vcllset; Norddatr: Indreeidet, Valldal ZN444r-- ZMO;

Raun:a: Veblungsnes, At< zlrO, Andalsnes; Nesset:

Torhus; Surnadal: Lahjel, Melhus, Stangvik, Ovre

Surnadal ; Rindal : Bolme. Scir-Trrindelag ( STy ) :

Hitra: Hamn; Rissa: ?loc. VCA, Sotvik; Orland :
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ZML, Valsiitra IVU, Vassunda IVU, Vindo NRS,
Vaddo NRS, Yxlan Zll4B, Ossebygarn NRS, Ostra
Ryd NRS. Vristmanland: Arboga ZN{{{B ZML, Fant-
hyttan NRS, Fellingsbro Zi|dB, Guldsmedshyttan,
Hiillefors NRS, Kolbtick NRS, Kdrrbo ZMB, Lindes-
berg NRS, Sala NRS, Skultuna Z},.dB, As NR.S.
Vcirmland: Arvelsiiter NRS, Arvika, Frykerud NRS,
Gylleby in Sunne NRS, Hammaron NRS, Ftrorrsjon
NRS, Lflngban NRS, Molkom NRS, Nilsby, Siiffle
NRS, Olme. Dalarne; Aspeboda NRS, Avesta ZMB,
Brunnsvik NRS, Blyberg NRS, Bingsjo NRS, Idre,
Leksand NRS, Ludvika NRS ZML, Mora NRS,
Riittvik NRS, Sandsjo, Sjurberg NRS, Smedjebacken,
Stjiirnsund, Store Tuna, Sundborn NRS, Siirna, Sdter
NRS, Transtrand NRS, Vikarbyn NRS, Vristanvik
NRS . Gcistrikland: Hamringerfjiirden NRS, Hille-
Forsby NRS, Hogbo NRS, Trodje. Hcilsingland: Boll-
nds, Gnarp NRS, Holmsveden NRS, Los NRS,
Njutflnger NRS, Orbaden NRS, Soderhamn NRS.
Medelpad: Liden ZMB, Mattfors, Stavreviken NRS,
Sundsvail, Ange . Hcirj edalen : Hamrafjiill, Ljungdalen,
Tdnndalen NRS ZML. Jrimtland: Bydalen, Doda
Fallet NRS, Eldsisdalen NRS, Froson NRS, Giiddede
NRS, Hallen, Jormlien, Jdrpen, Mattmar, Mullfjtill,
Ottsjon NRS, Oviken, Snasahogarna NRS, Storlien,
Svenstavik NRS, Undersiker NRS ZML, Ostersund
NRS, Are, Areskutan. Angermanland: Bjiista NRS,
Bjorna NRS, Bondsjo NRS ZML, Forsmo NRS,
Hikniis NRS, Kramfors NRS, Ramsele GNM, Sollef-
tei NRS ZML, Sidensjo NRS, Siibri, Ornskoldsvik
NRS. Vcisterbotten' Bodarna NRS, Degerfors NRS,
Hiillniis, Jorn, Urnefl NRS ZML. Norrbotten: Anttis,
Haparunda, Kalix NRS ZML, Karungi NRS ZML,
Lulefl NRS ZML,Lingtrdtsk, Munksund NRS, Nybyg-
get NRS ZML, Pajala NRS, Rflnei, Overkalix NRS,
Overtornei. Lapland (At. Lpm.) : Bingnds, Doro-
tea NRS, Fattmomakke NRS ZML, Frederika NRS,
Hunneborg, Vilhelmina NRS, .A,sele NRS. Ly. Lpm.:
Ammarniis NRS, Bjorkfors, Lycksele NRS, Sorsele,
Tdrna, Vindelforsen NRS, Vtistansjo. P. Lpm.: Skat-
triisk. Lu.Lpm.: Gtillivare NRS, Kvikkjokk, Malm-
berget, Njunjes, Sarek National Park, Sitasjaure. T.
Lpm.; Abisko NRS, Jukkasjiirvi NRS, Kiruna NRS,
SvappaYaara NRS.

Ander in litt. : Gotland; Fide, Lirbro. Vristerbotten:
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

Studies on Scandinavian Bumble Bees 1 3 5

Transbaykal Baykal Jakutia Northern
Mongolia (Panfilov 1957 and in litt.; Reinig 1968).
Introduced to New Zealand (Gurr 1964).

Z oogeographical re mark s

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 l9l3; Stoecklrt 1933; Schmiede-

knecht 1930; etc.). The present 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

1e62).
Flisht season. From middle of April to end

of September. Queen: I May-9 Sept. ; worker:

10 May-27 Sept.; male: 3 July-Z7 Sept. Two

males collected 10 May 1908 (Akershus: Moss:

Jeloy (Barca) ZMA) illustrate that unfertilized

eggs are accidently laid in the first batch of

trrood.

BOMBUS (MEGABOMBUS) RUDERATUS
(FABRICIUS)

Apis ruderata Fabricius, 177 5, p. 380 No. 7 ,
lectotype ? BCL ! selected by Richards according

to Zimsen (1964, p. 415 No. 1074). Type area

Madeira.
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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 Ta more or less pronounced, particu-

larly distal part of T5 with variable admixture

of black hairs. However, variations are minute,

i.e. Scandinavian ?? and VV are colour-stable.

Male

Morphological chcracters. Malar space nearly

twice the distal width and about the length of

Ar* r* u. 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. 38ts). 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-

croajhed by black hairs. Collar, usually exten-

ding down episternuffi, T', median anterior lunate

part of T, yellow-haired. Entire or the rnain part

of Tu, St1-u and lateral patches of Sto-z whitish-

haired; remainder of St u-, 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, Bjiirred, Bjorns-
torp, Blentarp, Bulltofta, Bokeberg, Dalby, Eslov,
Falsterbo, Glimslov, Hohog, Hiilsingborg NRS ZML,
Hflslov, Klostersagen, Kniistorp Z}r�dB., Krageholm,
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Kungshult, Kyrkheddinge, Kdvlinge TCL ZML,K6sel-
berga, Lund GNM ZldB ZML, Loddekopinge, Lo-
derup NRS ZML, Malmo, Nosaby, Nytorp" Niisum
GNM, Ravlunda, Rea, Simrishamn NRS, Sjostorp,
Skarhult, Sodra Sandby ZI|I{B ZML, Torekov, Trelle-
borg GNM ZML, Veberod, Vellinge, Villands Vflnga,
Vinninge, Vitemolla, Ystad NRS, Ortofta, OstratorP,
Oved NRS ZML, Ahus, Alabodarna. Blekinge; Hdlle-
vik, Kristianopel GNM. Halland: Falkenberg, Flalm-
stad, 6stra l(arup, Aku[a 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 Mediteffanean

isles (Pittioni & Schmidt 1942).

Biology

Flight seeson. From the middle of I\4ay 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 Bornbus muscorum (Linnaeus) by

designation of Sandhouse (1943). Agrobornbus

Vogt, 191 1 , p. 52, type-species Bornbus agrorltm

(Fabricius), 1787 nec Schrank, 1781 by desig-

nation of Sandhouse (1943). Ruderariobombus

Krtiger, 1920, p. 350, type-species Bombus rude'

rarius (Mtiller) 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. Agrobonfuts ( Adventori'

bombus) adventor Skorikov, 1922 ( - Agrobom'

bws adventor Skorikov, l9l4a), as being invalid.)

Queen, worker

Head longer than wide. Clypeus, malar space

hardly to markedly longer than respective distal

width, yet less than l1/z times this width (occasio-
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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 Au, Au-r, individually about
twice the distal width or nearly So, at least
Ar-r, slightly to strongly swollen underneath
(Figs. 444, 45A, 46A, 47 A, 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; Iongest hairs in posterior fringes of hind

basitarsus not exceeding the greatest width of
the segment. SJ, and genitalia as in Figs. 44 B-D,

458-D, 468-?C , 47F._.C,4gB-E , 4gB_.F,.

Scandinavian species

The subgenus is represented by six Scandina-
vian species, viz. B. humilis Illiger, ,8. muscorum
(Linnaeus), B. pascuorum (Scopoli), .8. ruderarius
(Mtiller), B. sylvarum (Linnaeus) and B. veteranus
(Fabricius).

BOMBUS (THORACOBOMBUS) HUMTLTS
ILLIGER

Bombus humifts Illiger, 1806, p. l7l, No. 48 nec
Yarrow 1968, type V 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 Illiger; Tjeder
1954; Frid6n, Eskilsson & Bingefors 1962. Bom-
bus solstitialis Panzer, 1805 or 1806, paft 99
Teil 17 , type not traced; Sparre Schneider 1918 ;
Erlandsson 1948; Ander 1953a, 1963, 1965.
Elfving 1960, 1968; Hasselrot 1962; Frid6n 1967.
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Bombus helferanus Seidl, 1837, p. 66, type lost.
Bombus variabifts Schmiedeknecht in Radoszkow-
ski, 1877 , p. 199, type lost; Schmiedeknecht 1878,
p. 424, Bengtsson 1907, 1908; Meidell 1934a;
Krtiger 1940. Bombus solstitialis var. auranticus
Dalla 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;
Laken 1960. Bombus humilis hafsahlianus Vogt,
1947 , p. 4, lectotype P VCA ! hereby selected.
Labels : (1) Drobak; (2) 26 h; (3) collecti C.
et O. Vogt; (4) lectotype B. humilis hafsahlianus
Vogt design. A. Lsken 1969. Type loc. Norway:
Akershus: Frogn: Drobak; Kruseman 1959.
Bombus humilis hafsahioides 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, &S 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. hurrufts 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. muscoruffi, 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: Brerum (Sparre Schneider
1e18).

Sweden Dalsland. Scidermanland, Vdrmland
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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. T2 only slightly darker-
haired than T, i occasionally hairs on Tr-, dis-
play the same shade of colour. Tr-u without

black bristles. The figures from Skflne (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 Tr-u. The available material from
Northern Germany reveals, however, a close

affinity between the 'hafsahloides' form in Skine

and the so-called 'staudingeri' group (Kri.iger 1940)

in Germ?ny,thus supporting the theory that Sou-

thern Sweden is a transitional area. Therefore only

one Scandinavian subspecies is recognized, yiz.

B. humilis hafsahlianus.

Studies on Scandinavian Bumble Bees r4l

Queen, worker

Morphological characters. Malar space mar-
kedly longer than distal width, about as long
as Ar+ n. 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 paft

of frontal line. Distance from lateral ocellus to
preoccipital ridge hardly longer than distance
from lateral ocellus to eye. Tr-, 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 Stu moderate. ,Dorsal coat of
thorax markedly shorter and less shaggy than

Table XVI. Percentage of female -8. humilis llliger 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

Pile of face
Yellow 98
Mainly yellow 2
Mainly to all black

Episternum
Yellowish-white 100
Mainly yellowish-white
Mainly black
Black

Hind femur
Yellowish-white 100
Mainly yellowish-white
Mainly black
Black

Corbicular fringes
Yellow 98
Tipped yellow/yellowish-brown
Mainly to all black 2

3rd to 5th tergite

t 623

48
30
22

52
1 3
22
1 3

6l

t 7
22

26
30
4

48
52

33

3
42
55

36
45
1 5
3

42
1 5
2l
2 l

3
97

1 8
82

t2
88 100

43

2
29 38 r7
69 62 83

2  1 3
t9  13  t7
79 74 83

2
5

l 2
8 1

l 6
84

4
96

6
1 3
1 3
68

3 1
69

100

83

35 25

6
2 4 1 8 4
70 82 96 100

1 1
6 9 1 6

32 20 24
51 7t 60 100

44

9
7

84

l 7

34
66

1 5
3

82

3
7

97 93

3 5
97 95

100 100

Without black bristles
With black bristles

95
5

10. Bumble Bees.

100 100 100
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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. Ostfotd (0).. Hvaler: ? loc. ZMO,
Herfol, Kirkoy; Sarpsborg : ZMO; Halden : NRS
VCA, Hakelund, Sponvika; Marker: Dybedal; Rflde:
Tom; Moss: Jeloy VCA; Trogstad: Monster bro.
Akershus ( AK ); As : Vollebekk; Frogn : Drobak VCA,
Tusse TRM; Brerum: ? loc. TRM, Hovik Z}dO-
Oslo: DCL TRM ZMIB ZMO. Hedmark (HEs)':
Grue: Finnskog; Hamar: Zl|dB ZMO; Ringsaker:
Vea. Oppland ( Os ).' Gran : Lander; Ostre Toten :
NW Skreia; Oyer: Skfli, Oyer. On: Dovre: Dovre-
fjell 2?? H (Schiodte) ZMC, H 1910 (Wretlind) ZM\J.
Buskerud (Bd).' Hurum: Filtvedt TRM; Drammen;
Modum: Modum ZMO, Snarum. Vestfold (VE) :
Andebu: Kodal; Stokke: Lango, Stokke, Veierland;
Notteroy: Teie; Hedrum: Hedrum; Brunlanes: Dol-
ven, Helgeroa; Larvik: Byskogen. Telemark (TEy):
Bamble: Brevikstranda, Trosby, Aby; Nome: Dam-
tjern, Nos, Risdalen, Akredalen; Kragero: Levang.
TEi: Notodden: Tindegrend; Sauherad: Liagrend.
Aust-Agder ( AAy ); Risor : Nistevig; Tvedestrand :
Dypvflg, Laget, Nes Verk TRM ZMO; Arendal:
Salterod; Hisoy: Gjervoldsoy, His; Oyestad: Bjor-
bekk, Helle. Vest-Agder ( VAy); Kristiansand : ZMO:
Lindesnes : Ramsland. VAi: Xr.rur i R;J"d.

Sweden Widely distributed throughout the
lowlands northeast to nearly 64" 30' N in Vdster-
botten and penetrating reg. subalpina inDalarne.
Moreover occurring in Gotland, but not recorded
in Oland.

A total of about 1250 specimens was examined.

List of localities. Skdne: Barkikra NRS, Bjuv,
Bjiirred, Bjornstorp ZI$'4B ZML, Blentarp, Brosarp
NRS ZML, Bulltofta, Dalby, Degeberga NRS ZML,
Drakemollen NRS, Falsterbo, Figelsing, Glimflkra
NRS, Gtirdslov, Hannds ZMU, Hollviksnds, Kri-
stianstad NRS, Kyrkheddinge, Kiivlinge, Lack aldnga,
Ljunghusen, Lund NRS ZML, Loddekopinge, Lo-
derup NRS ZML, Maglehem NRS ZML, Norra Ug-
larp, Nosaby, Ndsum NRS, Revingehed, Sandham-
maren NRS, Silvflkra, Sjobo NRS, Skivarp, Sodra
Sandby ZMB ZML, Torna-Hrillestad, Trelleborg
ZI.[B, Veberod, Vinslov, Ystad, Ahus NRS ZMIJ.
Blekinge: Brdckne-Hoby, Hemsjo, Hiillevik NRS
ZML, Jtimjosliitt, Karlskrona NRS, Kristianopel
GNM NRS, Morrum, Sandbdck, Sjoarp NRS, Tor-
hamn NRS ZML. Halland.' Fagered, Falkenberg,
Fjiirfls, Halmstad NRS ZML, Harplinge NRS, Mell-
bystrand, Tronninge, Tylosand NRS, Varberg. Smd-
land: Brinstorp NRS, Eksjo NRS, Hiiradsdter GNM,
Hogsby NRS, Horeda NRS, Jonkoping NRS, Kalmar
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NRS, Ljungarum NRS, Ljungby, Misterhult ZMIJ,
Myresjo NRS, Nye, Oskarshamn, Pflryd, Ryssby ZML
ZMU, Sommen NRS ZML, Traneryd ZML, Tranis
NRS, Vimmerby, Osterkorsberga NRS ZML ZMU.
Gotland; ? loc. JCL, Atlingbo GNM, Boge GNM.
Ostergt)tland: Aska NRS, Borensberg ZML ZMIJ,
Boxholm, Frostad, Harg NRS, Hiillestad NRS, Hog-
by NRS, Kimstad NRS, Kisa, Kvarsebo NRS, Lin-
koping NRS Zli/B ZML, Malmsliitt NRS, Mjolby
NRS, Norrkoping NRS, Norsholm, Skonberga NRS,
Stjiirnorp ZMB, Sviirtinge NRS, Vadstena NRS,
valdemarsvik GNM NRS, Ostra Skrukeby. vcister-
gritland; Askim, Falkoping NRS, Goteborg NRS,
Hjo NRS, Horred NRS, Hiindene NRS, Jonsered
NRS, Kinnekulle, Liicko NRS, Molndal, Skara GNM
NRS, Skinnarhult NRS, Skovde NR.S, Toreboda
NRS, vinninga NRS, oiatreo. Bohuskin: Bovallstrand
NRS, Bro NRS, Dingle NRS, Edshultshall NRS,
Fiskebiickskil, Hilta NRS, Munkedal, Naverstad,
Rossohamn NRS, Stromstad NRS ZML, Syd-Koster
NRS, Tanumshede NRS, Ulebergshamn NRS, ytter-
by NRS, Odsm6l. Dalsland: Ed,NRS, Froskog GNM,
Gesdter ZMB, Holm, Kopmannebro, Rostock ZMB,
R6ggiird ZMB, Sk&llerud NRS, Skipafors NRS, Ste-
nebyniis NRS, Tosse, Amfll NRS ZML. Ncirke:
Askersund, Stora Mellosa zMB, Orebro. sciderman-
land: Bjornlunda NRS, Brandalsund NRS, Fagersjo
NRS, Fittja NRS, Handen NRS, Ludgo NRS, Mjoln-
bo NRS, Musko NRS, Nacka, Nykoping NRS ZML,
Niishulta NRS, Orno GNM, Sparreholm NRS ZML,
Stjtirnhov NRS, Striingniis ZMB, Trosa, Tullgarn
NRS, Tullinge NRS, Tyreso NRS, Valla NRS, Viks-
berg NRS, Vreta, Alta NRS, Alberga ZM.B ZML.
Uppland; Adelso NRS, Almunge NRS, Bjorklinge
NRS, Bjorkniis NRS, Gustavsberg NRS, Hammarby
NRS, Harpabol, Hibo Tibble NRS, Hiiggeby, Hfltu-
na, Ingaro, Jumkil NRS, Jiirlisa NRS, Lennartsnds
NRS, Rimbo NRS, Roslagen ZMIJ, Ro NRS, Sko-
kloster ZMB, Stockholm NRS ZML ZMIJ, Tensta
ZMB, Tierp NRS, Teljo NRS, Ultuna ZML IVU,
Uppsala BML IVU NRS ZML ZMIJ, Vassunda IVU
NRS, Viirmdo, Ossebygarn NRS, Osterskdr, Ostra
Ryd NRS. Viistmanland: Arboga Z}dB ZML, Fel-
lingsbro ZMB, Guldsmedshyttan NRS, Kolbiick
NRS, Kiirrbo ZMB, Koping ZM3, Lindesberg NRS,
Skultuna ZMB, Valsta Z]|dB. Vcirmland; Alster NRS
ZML, Arvelsiiter NRS, Arvika NRS ZML, Dag-
losen NRS, Dalby, Forsvik, Frykerud NRS, Gylleby
in Sunne NRS, Hammaro NRS, Lflngban NRS, Mol-
kom NRS, Munkfors NRS, Molnbacka NRS, Niklas-
darnm NRS, Odenstad NRS, Ransby, Rottneros
NRS, Siiffle NRS, Olme. Dalarne; Blyberg NRS,
Brunnsvik NRS, Falun ZMIJ, Finngiirdet, Hede-
mora, Hiiggesundet NRS, Ludvika NRS, Mora,
Smedjebacken, Stora Tuna NRS ZML, Sundborn,
Soderbiirke NRS, Torsing NRS, Tallberg Tje . Grist-
rikland: Bjorke NRS, Gdvle, Hamrflngerfjiirden,
Hille-Forsby NRS ZML, Ockelbo NRS, Torsiker,
Trodje NRS. Hcilsingland: Delsbo NRS ZML, Kila-
fors NRS, Soderhamn NRS. Medelpad: Bergeforsen
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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 HAFSAHLIANU,S VOGT

Queen, worker

Queen measurements. N : 2O; SE Norway;
malar  space:0 .81  mm (*0 .04+0.01)  range:
0.75-0.90 mm ; 

'radial length' : 3.57 mm ( +0.08
+0.02) range: 3.45-3.75 mm; interalar width:
4.63 mm (+0.14+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. T1 usually with yellowish-brown
pile, occasionally with lateral black patches or
more scattered admixture of black hairs. Pile
of T2 dark yellowish-brown to brownish-black
except for posterior margin being fringed yel-
lowish-brown. Tr-u 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 Tr-n.
Te 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. T6 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
a lighter shade.

r45

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 Y ogt. Scandinavia.

BOMBUS (THORACOBOMB US )
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 t77 5, 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,
l9l5; Ringdahl l92l; Meidell 1934a, 1946;
Wexelsen & Skire 1934; Kruseman 1959, 1964;
Elfving 1960, 1968 ; Erlandsson 1960 ; Loken
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, l9l2; Hell6n 1933;
Meidell 1934a. Bombus muscorum smithianus
auctt. nec White; Laken 1960. Agrobombus
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mediates (Table XVI[) 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 I 935; Elfvin g 1960, 1968),
as several subspecies of .8. muscorum (Kruseman

1964; Yarrow 1967), and as a single subspecies
of .8. 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 Str. Specimens examined by me agree

with those studied by Richards (1935), i.e. the
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male St, 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
populations along the coast of Norway. Area :

(Linnaeus) exhibiting certain
county or district thereof (cf.

characters of colour pattern in
Fie. ee)

Area VAy Ry Hov SFv MRv STv NTy Nsy

Number of specimens 7 25 58

24
10
2 l
45

3 1
2

t 7
50

33
2

3 1
34

22
l 4
9

55

30

3
24
73

3
1 0
87

7
t 3
80

3
7

90

3 1

3
52
45

1 3
87

5s
45

50
50

l 7
83

33
67

t4
86

43
57

22

27
73

1 8
82

1 8
82

t2

Pile of face
Yellow
Mainly yellow
Mainly black
Black

Episternum
Yellow
Mainly yellow
Mainly black
Black

Hind femur
Yellow
Mainly yellow
Mainly black
Black

Corbicular fringes
Yellow
Mainly yellow
Mainly black
Black

100 92
8

100 100

100 100

100 100 100

57
43

64
36

l 6
84 100
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Colour pattern Dorsum of thorax orange-

brown. Tr-u dull yellow to greenish-yellow, other-

wise cf. the subspecies.

Male

Morphological characters. Malar space slightly

longer than distal width, about as long as Az+ r.
An hardly longer than distal width of the seg-

ment. Au-r, moderately swollen beneath (Fig.

48A). Posterior fringes of hind tibia longer than

greatest width of the segment. Str 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 (VAV): Lindesnes, north to nearly 68" N.

Single records from southeastern lowlands., viz.

Oslo area and Buskerud (Bo): Kongsborg, 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 HV 2 63 (Siebke)
ZMO. Buskerud (Bd).' 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, Nesvig, Sogndal, Vat-
land; Eigersund: Eigeroeidet, Fotlandsvann, Klung-
land st., Leidland, Lysevann; H6: Anisdal, Brusand,
Fossfjellet, Fuglset, Narland TRM, Ogna, Opstad,
Salte bru, Stolen, Varhaug, Vigrestad, Vatnamo;
Klepp: ? loc. TRM, Borsheim, Gjeishaug, Horpestad,
Klepp, Kisen, Orre, Orrevann, Reve; Time: Time;
Sandnes: TRM, Hana; Sola: Solastrand, Tananger,
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Olbergstranda; Randaberg : Sande; Stavanger: Lind-
oy; Rennesoy: Dale; Kvitsoy; Karmoy: Ferkingstad,
Fotvann, Risdal, Sreveland, Sondenfl, Vigsnes; Utsira:
SMS. Ri; Forsand: Meling. Hordaland ( HOy) :
Bomlo: Gjertrudsviken, Rolfsnes, Goddo; Fitjar:
? loc., Klaksoy, Risoy; Tysnes: Vernoy; Austevoll:
Inneroy, Horgo, Karlsoy, Ytteroy; Fana: Dolvik
VCA, Krokeide VCA, Minde VCA, Skipanes VCA;
Sund : Irroy, Steinsland, Telavflg; Rell: Eide, Landro,
Movik, Solsvik, Olveset; Laksevflg: Storingavika;
Bergen: TRM VCA ZIN,[B_ ZMO; Askoy: Davanger,
Hanoytangen, Hedlesund, Herdla VC A ZIN..IB, Hors-
oya, Lamoy, Odlandsvik VCA; Asane: Salhus VCA;
Meland: Bratshaug VCA, fo, Satre VCA Zli.{B; Oy-
garden: Njupsholmen, Rongoy VCA, Straumoy;
Radoy: ? loc. VCA TRM ZM'B, Fedje. Sogn og
Fjordane ( Sty ).' Solund : Faroy, Ospa; Hyllestad :
Hatleim, Hyllestad, Skivenes; Askvoll: Aralden,
Einen, Grytoyri ; Flora: Askrova, Florelandet, Kinn,
Nekkoyna, Reksta, Rindemyr; Eid: Haugland ; Vigs-
oy: Degnepollen, Hagen, Krikenes, Kvalheim, Miloy,
Refvik, Roysen; Selje: Dalsbo, Ervik, Lekanger.
Mcire og Romsdal (MRy).' Sande: Gurskevig, Kob-
bevik, Larsnes, Aran; Hareid: HjorungavAg; Ulstein:
Flo, Ulsteinvik, Vonheim; Heroy: Djupsvik, Runde;
Alesund: VCA; Aukra: Falkhytta, Kolsholmen, Rin-
daroy, Rod; Frrena: Bud, Gjendem, Gule Bru, Viken;
Eide: Vevang; Smola: Andholmen KMT, Edoy KMT.
Sc)r-Trt)ndelag ( STy).' Froya: Froan VCA TRM,
Halten KMT; Hitra: ? loc. TRM, Hamn; Orland:
? loc. KMT, Bakken, Beian, Hovde KMT. STi:
Trondheim: KMT TRM VCA. Nord'Trt)ndelag
(NTy); Flatanger: Bjoroyvrer KMT, Halmo TRM;
Nreroy: Garmannsviken. Nordland (Nsy); Vega:
TRM VCA; Heroy: Syd-Heroy TRM; Luroy: ZMO,
Lovund TRM; Meloy: Kunna, Storglomvann 500 m
ZMO; Gildeskfll: Sor-Fugloy; Bodo: Bodo, Karlsoy-
v&r, Lopsviken, Store Hjartoy.

Corrections. Records from Buskerud (Bv): At

(Strand 1898a) were revised to B. distinguendus

Morawitz and B. pascuorum Scopoli respectively.

Those from Finnmark (Fi): Alta: Jotkajavrre

and K6fjord (Hell6n 1933) were revised to B.

pascuorum smithianus White. Records from Hed-

mark (HEs): Vang: Hjellum (Wexelsen & Skire

1934) were revised to B. humilis Illiger 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 6land,

Gotland, and in southernmost part of the main-
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Yd,Lar, Ystad NRS, Ortofta GNM, Ovedkloster ZM.A
ZML,Ahus NRS ZML. Ble king e : G ammelstorp GNM,
Hiillevik, Torhamn. Halland; Falkenberg, Halm-
stad NRS. Varberg GNM. Smdland: ? loc. GNM
NRS TCL. 6land: Bengtstorp, Frirjestaden, Hornsjo
ZlJ[v[B, Hogsby NRS, Koping ZN{B, Mockelmose
NRS, Morbylonga NRS ZML, Norra alvaret, Resmo
NRS, Stenflsa alvar NRS ZML, Stora alvaret NRS.
Gotland.'Austers NRS, Burs, Fflro DCL, Molner, Ulla
Hau DCL, Visby NRS. Osrcrgdtland: Linkoping ? d
ZMB ZML. Vristergdtland: Falkoping ? NRS. Bohus-
lcin: Kristineberg, Skafto NRS. Uppland.' ? loc. ? (old
specimen, no data) NRS, Nassa 70 km E Stockholm ?
30 July 1951 (Nordstrom) NRS, Stockholmd (Rohe-
man) NRS, Soderarm 30 km E Norrtiilje2SV 13 Aug.
1932 (? leg.). Vristmanland: Malmor E Koping ?
28 June 1929 (Ander) ZIN{{B. Dalarne.' Idre 3 ?? 10July
1907 ? 14 July 1907 (Bengtsson).

Unrevised records are not included here except the
following (Ander in litt.): Gotlqnd: Fide, Fideniis,
Fleringe, Hamrashage, Holmhallar, Horte, Niirs-
hamn. Bohuslcin: Ockero . Ostergt)tland: Brflviken,
Tikern.

Corrections. Records from Vdrmland: Dalby

and Ransby in Klariilvdalen (Wahlgren 1908)

were revised to B. humilis. As regards records

from Dalarne: Mora and Hiilsingland: ? 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): Kilpisjiirvi (Elfving

1968), are noteworthy.

Revised and unrevised records (Fig. 82) refer

to Elfving (1968) except the following: Al: Klfiv-

skdr AKA; N: Lappvik and Lojo AKA; Om:

Ruukki ZML; Ok: Yaala ZI|i/.A 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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Z oogeographical remark s

The islet records in Southeastern Norway, in

Sweden: Dalarne anC in Northern Finland (Fig.

82) may refer to relic occurrence indicating a

wider distribution of ,8. 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 - Callune 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, 19071' Laken l96la).

Flight season. From middle of May to last

half of September. Queen: 13 May-18 Sept. ;
worker: 18 June-l5 Sept. ; male : 28 July-20

Sept.

BOMBUS MUSCORUM MUSCORUM

(LINNAEUS)

The subspecies is distinguished from ,8. 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 (+O.O++0.01)

range: 0.70-0.85 mm; 'radial length': 3.95 mm
' ( +0.1 I +0.02) range : 3.7 5-4.10 mm; interalar

width:  5.03 mm (  +0.12 +0.03) range:  4.85-

5.23 mm. Body of medium to large size.
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fringes of propodeum black with slight admixture

of yellowish-brown in the dorsal part. Tt anteri-

orly black-haired, otherwise dull yellow. Tr-u

dull yellow. Otherwise coat black.

Queen, worker

Queen measurements. N : 2O; NorwaY:

Nordland: Malar space: 0.82 mm ( +O.O: +0.01)

range : 0.75-0.85 mm ; 
'radial length': 4.09 mm

(+O.Oq+0.02) range: 3.80-4.20 mm; interalat

width:  5.27 mm (+0.14+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 lattet 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 Tr black as occasion-

ally also lateral patches, otherwise hairs on

this tergite yellow. Hairs on Tr-u dull yellow.

At least fringes of Str-u 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 ? SSP.

The subspecific status of 4IQ 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 neither coincides

with that of the nominate form nor with .8. m.

liepetterseni. The striking difference is the colour-

ing of the abdominal coat. Pile of Tr-n is yel-

lowish-brown except for lateral black patches,

and Tb is black-haired. Yet one specimen pre-

sents entirely black-haired Tr while another has

entirely black-haired Tn. Thus, instead of the dull

yellow coat on T1-5 being typical of B. muscoruffi,

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. muscoruffi, which ex-

plains the misidentification of Bengtsson. The

specimens should for the moment be considered

as aberrants.

The isolated records in Finnish Lapland (Le):

Kilpisjiirvi 2 ?? (Elfving 1968) ate striking. As

for the remaining 'islet' occurrence of dark

specimens in Finland (Forsius 1925; Elfving

1968), it is distinguished from ,8. 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-

t ioned on p. 151.



ceu Z$I 
ouloqFleq snilnto 'g - IS3I 

,ellquy1

snuoltttlttts 'g : rtulouour{s }ceJJoc eq} pue (.tt11 ur;
A\oJJeA ,{q pelcelep ,{ltueceJ se^\ }l II}un po{ool
-JoAO ueeq seq erueu eql Jo esn snoeuoJJe oql
'9VI 'd 

Jc'snuoltplats tanto)snw .g pu€ snuurqtluts
'g se uJnl ur pezruEocer.selceds puelloqs eql
qlll\ lecr]uopr serceds etlt o] po]elor ueeq ocurs
JeAe seq erueu oql 'serceds sFIl se pogrluoprsnu
dlsnoeuellnturs se^\ puulleqs tuor; 6eeg-olqurng
e Jo sercods pue1de1, e 'uloqlqeq sn)U).to
'g ur.(uoufs ;orunf eql ecelder ol snunltltluts
'g oru€u eql pesodord (tSSt) ellq1\ ueqA\,

'(ztet
'6061 reuEel6 T eserrC :gOeI repreuqcs erredg
iZOeI oserrC) ruoglqeq1 sn)lp"to .B rltlzn pesnJuoJ
ueeq seq uorleuElsep eql 'Vn .d 

Jc 
,tunn1qo

uataou e sr '(rqrecy ur lesuen[) snJq)"to .g

sT,t0uat p,tnlopuawoN

('uorssnJsrp cgrcedsqns oql osle Jc €uneJ uerleu
-Ipuecs oql ol soJuoJeJer crqderEorlqlq rog .B .tett

- sn4e"to 'D 'g puel-p'JeA - ,rolo)lq .o .9,).JuA

:- snctpunpoS'D'g oq'JeA - tuntonnil'D'g
ol puodseJJoo 'T,LB1 'uosruoql B-q .JeA tan,t
-o"t&o snquog 'epels8ull : puelloC :uepot\S .col

edfl 'Sl{N 
$ ed,(1o1oq 'gL'd '8561 ,uosspuelrg

snctpuolto8 tunto,tSo snqwog'uoqgeq snrll)to
snqu,tog Jo edr(1o1ce1 :- edfloloq ,gV .d ,0S6I
'ueuresnJx ruosspuqta utnto.tSo snqwog .puelddn

:uope^\S €ore ed,(l 'iVJA 
$ edfloloq .SS .d .I16I

'lEoA sanoloptlod 'J utnto"t&o snqwog .elesddn

: puelddg :uepe^\S 'co[ edft iVfA d ed,(1o1oq
'SS 'd '116[ ']EoA 

luoutot 
'tel tantot&n snqwog

'oqsleq :puepulslgH :uopel\S 'col od,{t 'iVJA

6 ed,{1o1oq 'gL 'd '606[ '1Eo1 rD),toq 'rel tan"t
-o,t8o snquog 'ue8reg : puelepJoH : r(emro51 .col

ed,$ 'pecerl 
lou ed,(t '8061 'eseug cou 0€I 

.d
'606I 'Joplouqcs erredg nlnryter tan"to"t&o
snEaog 'ltone ceu gSI 'd 'ISgt 'ellq.&\ snuolqtluts
snquog '196I ropuv :OtgI '€9gI e{qolS :tOI ,96
'd'WgI uetuoqofl :gggl lpelslenez :ttgl ruoq
-HeCI I >1rn>1re[g : seuo{uv : (puN) pueproN :,(em
-roN 'co[ ed,{l '(OSO 

t) ueuesnr) ,fq peleuElsop

i-l)Z $ eddlolcol 'IZyI ',{qrl) ceu Z0g1 
'rqrecy

ur lesuenf ceu ZE 
'oN 

0S 
'd 'ZEyI 'uloqlqeql

sn)rp"tD snquog 'tueqJefl : {logns 
.E :puepuE

"co[ od.,(l '(gge 
t) ^\orre1 ,(q polleqel iTJ) A

ed,(1o1oq '08 'oNI 
SZE 'd 'T,1gt ',{qJI) opa"tats"tol

sldv '6V 'd 'T,tgI uroqgeql : (fqrry) snilas
-Um) snquog 'tueqr€g : 

{logns 
'E : puelEug .col

edft '(ggOt) .r\orre1 fq peiloqel i-IC) g edft
-opLI'6L 'oN 

VT,E 'd 'ZO1I ',{grl) Dllaslt.tnc sldV
'ruer1reg :>llogns 'E :puelEuE 'co[ ed,(l ,(ggOt)

Aorre1 ,fq pofieqel iTC) 5 edfloloq 'gL .oN

EZ,E 
'd 'Z0gI ',(qrl) DIIaqUMyraq sgv .tueqreg

:>lloJns 'E :puepuE 'co[ ed,{t '(ggOt) ,,!\orre1
,{q pelleqel 1TJX ,p ed,(1o1oq 'LL 'oN 

ZT,t .d
'Z0gI ',(qrl) ouorqnotos stdy 'tueqreg : {loJ
-JnS 'E :puepuE 'co[ ed,(l '(ggOt) zlrorre1 ,{q
pelleqet i-IJ) A eddloloq 'SL'oN 

6IE'd ,Z0gI
'f,qrl) oilauoiltcuo"tt stdv 'lel) :,{ueurreg .col

ed{t 'uorldrrcsep eq} q}ll\ }uetueerEe uJguoc o}
elqrssodull 'uorlrpuoc rood ur i3f) fi elEurs E
'9V 'oN 

VZE 'd '86L1 'snrclrqeC naowSr(d sldV
'slsxxe edr(t ou'SZI 'oN 

SqLT,'d'06L1 'ulleurg ul
snoeuurr s110'tog[ stdv 'Lg6I ugplu :zgel ]orles
-seH :ZgeI sroJe8ulg T uossp>lsE 'ugprrg :OgAt
EuptglE i eSeI 'egg6l uewosnr) : VSel ;epetl
:SgeI't96I'q pue etS6I ropuv |rcel >lrurrg
ica96l '096I 'egS6I '0S6I '6V61 uo4a-I : eVAt
puerlsEulA\ A {currfl lWeI }qcerpuerefl :WAt
erg{S ry uoslexo1\ :gVeI 'eVt6I 

llepletr tr :eZAt
zptlne1 :rcel '9261 reEnr; iSZel ue,(g-loos
:VZet pelqpun-I :grct HepEuRI !gOO1 uerElqe^{\
:VOAI lpreqcnl tr : rceI 

'8061 'V06I uossfueg
: gO0I snlllrnrrnv |ZOAI eserrC : tOeI 'S06I
'106I uesrelled-erT iOtOI'V06I'106I'qg6gl
'e868 

t puerls :ZegI u?roN : g te I '606t '906I
'q96g I '6gg 

I repreuqcs erredg iZtgl 'gtg 
I uos

-uttloql :OggI'tLgt '0lgI e{qols :SSgt'VSg1 Ereq
-lqe^/v\ : ttu 'Lv 'd 'T,E9I uroqlqec i(snrcrrqec)
tan,to,tSo snqwog '(egge1 ue4o1) iCJ) sedr(lu,(s
'060I 'oN 

9IV 
'd 'V96I uosrurz i tgtl o4uerqcs

cou tZ 'oN 
Igt 'd 'LgLl 'snrclJqeg tunto"tSo

stdv 'lel) : fueulreg 'col ed,& '(egg61 ue4o1)

Ierroleutrr ed,(t elqerlor ou 'S60I 'oN 
9IV 'd'Vg6I

t;osutrz 'LVZ 'd '9LL1 'snrclJqeC utntoruta sgv
'>Ireruueq eere odfl '(e9961) ue>1o-I ,(q peleuElsop

icJ) I eddlolcol 'z0II 'oN LIv'd'Vg6I uosrurz
'92 'oN 

T,gE 'd 'S LL1 'snrclrqeC sryruas sgv
'8961 Eulnglg | (rlodocg) tanto?nsnd snqutog )
'serloJeJ, :erlelsoEn1 eete edr{1 's1sxe edfl ou
'618 'oN 

908 'd 't6LI '[odocs tanton)snd qdv

(noaocs) wnvonJsvd
(snshloso)vvoHJ) snswog

-i

.a I

,rJ

uaToT 'v
VST



Kirby l82l is hereby re-established. The taxon

is a subspecies, B. pascuorum smithianus White.

First Scandinavian records

Norway. Nordland (Nno): Ankenes: Bjerkvik

(Dahlbom 1832) published as B. arcticus.

Sweden Central Sweden and Vdstergcitland,
published as B. agrorum and B. curtisellus re-

spectively (Dahlbom 1832).

Subspectfic discussion

B. poscuorum 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, lgll; Kri,iger 1928, l93l; Pittioni

1939a; etc.), some of which are segregated into
-geographic subspecies while others ate 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, l93l; Soot-Ryen 1925; Mei-

dell 1934a; Laken 1950). The local variation is

moreover reflected by the division in variants

o 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,

193 1 ; Ringdahl 1915 ; Lundblad 1924; Baren-

drecht l94l; 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). @) B. p. barcai

confined to Southern Sweden with clinal vari-

ations directed north to Norway: Oslo area
(Krtiger 1931, p. 163; Kruseman 1958a) and

additionally to the Swedish counties Dalarne

and Hiilsingland (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, yiz. 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



'fiXX elqea 3c)
ferrr.lolq ur sruoJl o] (,(911) pu€l€proH ruorg lseoc
eq1 Euole Eu6uer serlunoc lsureEe pe11o1d - -)
n-rl'e1tE;e1 1e;1seE qlt ol pu1 uo pue '(-)
tI 'e1tE;e1 

lurlseE ls I uo srrerl uA\orq-eEue.lo qlll\
sel€utrleJ go eEeluoorod '(qodocg) wntoncsod'g 'Sg 'Elg

'(XX elqel jc) ue11oq
-JJoN ol eug>ls : uepe,l\S ruo{ Eu6ue; serlunoc 1surcEe
pepold C 

- - -) rnueJ pulq pu€ (' ' ' ' ' ' ') ulnurels
-lde peJr€q-{c€lq '(-) eceg go epd {cEIq gtlm
sel€utrreJ go eEeluecred '(qodocg) wntoncsod 'g 'Vg'Elg

snuegqgrus 'd'g snueelreds .d.g
l€_rl +

Ul uN sN Itru AtS f,Uy,rt AgS AOH

'pueltoc)

ut uollelndod pelelosl eql osnctpuo1to7 urnton)
-snd 'g sl selcedsqns uerleurpu€cs rIlJnoJ eql

'snuonlflus 'd 'g 'uollelndod uJeqpor ..{t

Jo uorleuElsep cgrcedsqns eqt eloulord seurlc
peddels eql '(SS 'Etg) pelerlsnlp ^(llecrqderE

Eureq sFIl ',-"L pue tI uo srreg Jo Euunoloc
eq] 'zll 'sernlee;: Eurureurer ol\l eql ur eJueJeJ
-JIp pe{Jetu e 'reneznoq 'sl eJer{I 'Jnr,ueJ puF{

pue 'urnuJelsrde 'ece3: 
Jo elld ur Jnoloc seJnl

-eeJ eoJql eql JoJ ul\erp eq uuc sueqdosr
'enoqe esec ogt q sV 'fifXX olq€I) sruorl ol
puel€proH ruo4 lseoJ eql Euole EutEvet suorlel
-ndod uo 'enoqe esoql ol uorlrpp€ ur 'perprys

eJo/$, seJnl€eJ oAU eql 'r-, 
L pue tI uo sJrer4

ur Jnoloc eql sr uorl"Fdod ureqlrou eql pue

snuoailods 'd '€r ueel\1eq eOueJeJIp Euquls eql
'snu0a,t"tods 'd 'g 'z!L

'sercedsqns er,u€s eql lueserder z(eql '1see pelceJrp

{1Euelrruq ur eseeJcep ileuls e roJ }decxo ,{lqls
-sod 'secuereJlp 

1ecrd,$oueqd lcurlsrp Jeqlo ,{e1d
-slp tou op sueqdosr eql Euole suorlepdod eql sV
'uelloqJJoN o1 puel€pJoH IuoU u/v\eJp eq u€c

sueqdosr 'reqle8ol pednorE eJeA\ '{celq pue

{oBIq ^{preur 'sde1s olrl Je>IJep eq} JI 
'suoI}eIJeA

stH rlsg tdn ups 69 uS IS

-r oN ol euprlT*6:f;L j? jfg*,H'';l::ilf#
pe11o1d C 

- - -) JnueJ pulq pue (' ' ' 
) urnurels

-lde porreq-{c€Iq '(-) ece; go epd >1ce1q=qtr,n
solerueJ go eEeluecJed '(qodocg) utn.toncsod'A 'SSl'Efg

snuearreds 'd 'g serceloprlted 'd'B

#
f OH tOH ^g aa yV a qog IEH rS

,r>

uaToT'Y9SI



Studies on Scandinavian Bumble Bees ts7

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

Pile of face
Yellow
Mainly yellow
Mainly black
Black

Episternum
Greyish-white
Mainly greyish-white
Mainly black
Black

Hind femur
Greyish-white
Partly greyish-white
Mainly to all black

90

28
49
l9
4

78
20
2

100

10

20
50
30

40
50
10

100

34

3
48
45
3

l 7
56
24
3

85
6
9

44

t4
57
29

t6
30
45
9

64
25
l l

52

2
1 3
50
35

10
3 1
46
1 3

52
23
25

57
43

29
t4
t4
43

t4
57
29

10
90

6

10
84

6
3

9l

100
5

95

31 35 100

1 1
89 100

2
100 98

Table XX. Percentage of
populations ranging from

female B. pascuorum
Southern to Northern

(Scopoli)
Sweden.

exhibiting certain characters of colour pattern in
Area : county (cf. Fig. 99)

Area sk. Sm. Og. Sdm. Upl. Gstr. Ffls. Med. Aog. Vb. Nb.

Number of specimens

Pile of face
Yellow
Mainly yellow
Mainly black
Black

Episternum
Greyish-white
Mainly greyish-white
Mainly black
Black

90

28
49
t9
4

78
20
2

65

1 1
55
3 1
3

60
38
2

98
2

43

2
35
49
t4

23
58
l9

86
9
5

36

3
30
50
17

t9
6l
t 7
3

83
1 1
6

9l

2
36
49
l2

1 8
45
35
2

72
27
I

45
55

73
27

45
1 8
36

55

2
23
75

2
6

4l
51

l 7
23
60

53

4
1 1
85

6
7

87

2
4

94

1 1 34 55 6l

3 2
97 98 100

9
9t 100 100

6
9

8s 100

Hind femur
Greyish-white 100
Partly greyish-white
Mainly to all black

2
98

11. Bumble Bees.
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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).' fn addition to
the holotype, labelled Delsbo, the type material
consists of 7 ?? 5 HV 7 33 from Sweden: Hiilsing-
land: Delsbo and 5 ?? 11 HH 7 dd from Norway:
Akershus: Oslo and Ostfold: Halden; Moss.
According to the present study, Ostfold, Akers-
hus, Hiilsingland are situated in intergrading
areas (Tables XIX, XX; Figs. 83, 84, 86), the
former perhaps in the periphery of the distri-
bution of .8. p. pallidofactes, the latter almost
reaching the atea of B. p. sparreanus. The type
material from Htilsingland, 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 ^8. 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 Tr predominantly yellowish-white, those
of femora partly greyish. Romani is an inter-

mediate form between B. p. sparreenus 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 be suppressed
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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
l1/z times the distal width, Ionger than Ar* n
but shorter than Ar* r* n. 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. 2l); labral
Iamella shining, with knife-sharp margin. Stu
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
T1 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 Tu-u with yellowish-brown

hairs. Corbicular fringes black. The colours
frequently encroach upon another and exhi-
bit a gteat number of variations. Further
details are given in the description of the sub-
species.

Male

Morphological characters. Malar space marked-
ly longer than distal width, hardly longer than
Ar+ *. As hardly l% times the distal width,
,{4 usually as long as distal width, Au-r, (or

An-rr) strongly swollen beneath (Fig. 47A).
Posterior fringe of hind tibia markedly longer
than the greatest width of the segment. St, and
genitalia (Figs. a7B-C); gonostylus inwardly
produced into a long narrow tooth, distal
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Asker, Bronnoy, Rustad; Brerum: ? loc. TRM, B16-
tan, Fornebo ZMO, Hovik ZMO, Lysaker ZI|I4B
ZMO, Oslo: TRM ZN{4B ZMO; Rrelingen: Fjerdings-
by; Aurskog-Holand : Bjorklangen, Gangsnes, Loken,
Skogen, Ostegird; Fet: Bjorkflflten; Hurdal: Tomte;
Feiring: Feirin g. Hedmark ( HEs) ; Eidskog: Bolfoss,
Gjelarisen, Magnor SMS; Kongsvinger: Eidsberg;
Sor-Odal: Mflrud ZMO; Hamar: ZMB ZMO; Rings-
aker: Gaupen, Vea. HEn: Trysil: Enga, Egernesset,
Vestby; Amot: Glesubekken; Rendal: Solbakken SE
Asheim ZMO; Alvdal: Atvdal; Engerdal: Risbakken
750 m. Oppland (Os).' Jevnaker: Randsfjord USU
ZM.F�; Gran: Granvollen; Kolbu: Dal; Ostre Toten:
Hveem, Skreia, Stubdalen; Sondre Land: Fluberg;
Nordre Land: Dokka USU, Torpa; Lillehammer:
Jorstadmoen, Lillehammer, Stor-Hflve; Etnedal : Bru-
flat1' Sor-Aurdal: Begndal, Ellingseter 820 m, Skard,
Strommen ; Nord-Aurdal : Knutshaugen, Sabuoygard
N Fagernes; Gausdal: Follebu, Gisoya; Oyer: Aksjo-
setra 1000 m, Skfli, Oyer Zl/rB ZMO, Astdalen 900 m;
Ringebu: Ringebu ZMB ZMO, Venaby gd. On: Vestre
Slidre: Kinnholt 1000 m, Uppslidre; Oystre Slidre:
Kvithovd 800-1000 m ZMO; Vang: ?loc. ZMO,
Oy. USU ZMB; Sel: Heidal TRM ZMB, Laurgflrd
ZMO, Mysuseter 900 m, Otta ZMO; YAgtL: Gjendes-
heim 1000 m, Hindseter 900 m, Klones, Leirungen
1050 m, Randsverk TRM ZN4{4-B., Vigimo ZlldB ZMO,
Ovre Sjodalsvann; Lom: Galdesand, Lom ZMO:
Dovre: Dovrefjell 1000 m ZMO, Fokstua 930 m,
Hjerkinn 950 m, Toftemo ZMO, Vilisjo 950 m ZMO.
Buskerud (Bd).' Hurum: Filtvedt TRM, Holmsbu,
Hurumo Pinadalen, Sagene, Storsand, Vannsbrekka;
Royken: Aros; Drammen : ZMB ZMO; Lier: Lier,
Lokke gird, Spikkestad, Sylling, Toverud; Ringerike:
Smedrud; Krodsherad: Britfln, Fagerheim, Glesne;
Modum: ?loc. ZMO, Snarum; Flesberg: Hvila,
Lampeland, Oydegarden; Kongsberg: Komnes, Lint-
vedt, Skollenborg. Bv; Sigdal: F16gan, Hagle, Hagle-
bu, Kopseng, Nedre Eggedal, Nordby gda, Sigdal;
Nore og Uvdal: Norstebo, Rodberg, Solheimstul
1000 m, Tunnhovd, Uvdal; Fli: Grosland; Nes: Eidal,
Langeslet; Gol: Gol; Hemsedal: Lykkja; Al: ? [oc.
ZMO, Levell 700 m; Hol: Geilo VCA ZMB,Halfar-
dokkistolen 860 m, Hovet, Krisle, Nyestolen 1000 m.
Vestfold.' Sande: Sande kirke; Holmestrand: Angers-
kleiv, Bogen, Holmestrand ZMO; Borre: Adal, Ny-
kirke; Vflle: Ryk; Ramnes: Kjrer, Lunde, Orrev6l;
Lardal: Styrvoll; Andebu: Andebu kirke, Kodal;
Stokke: Lango, Sand, Stokke, Veierland; Tonsberg:
Prestrodkilen; Notteroy: Teie; Tjome : Kjrere, Sol-
vang; Sandefjord: Austeroy; Hedrum: Kvelde, Ring-
dal; Tjolling: Viksfjord; Brunlanes : Berg, Dolven,
Helgeroa, Tronsrod; Larvik. Telemark (TEy); Skien:
Fjelldalen, Klkut; Porsgrunn: Langangen, Mule, Ny-
strand; Bamble: Trosby, AUV; Nome: Damtjern,
Tyri, Vommstol; Drangedal: Drangedal, Holmen,
Naksjo, Nordbo, Nos, Omnes, To-myra, Akredalen;
Kragero: Kragero, Levang . TEi: Notodden: Grans-
herad, Tindegrend, Tinnoset; Sauherad : Liagrend ;
Bo: Lifjell, Sande, Vatnar; Seljord: Seljord, Svartdal;
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Kviteseid: Brunkenbergo Eidstad, Kviteseid, Morge-
dal, Vridal; Nissedal: Kyrkjebygda, Lauvviki, Lia,
Tjonnefoss, Treungen ZMB ZMO; Fyresdal: Hegg-
landsgrend, Moland, Veum; Tokke: Bandaksli, Grim-
dalen, Vriliosen, Amdals verk; Vinje: Bosboen 970 m,
Edland, Haukeligrend, Krossen, Rauland kirke, Se-
rengrend, Va, Vigsli, Amot; Tinn: Austbygda, Bor-
sjoen 1100 m, Mosdammen, Tinn . Aust-Agder ( AAy) :
Gjerstad: Fiane; Risor: Brflten; Vegirdshei: Ljostad;
Tvedestrand: Askeroy, Boroy, Dypv6g, Eidbu, Fiane,
Hanto, Laget, Lyngor ZMO, Nes verk TRM, Stenso
ZMO, Strengereid, Tvedestrand, Oster6; Arendal:
Arendal ZMB ZMA, Salterod; Moland: Dal, Hann-
holmen, Holmsund, Kilsund, Staubo, Tverrdalsoy,
Voje; Tromoy: ZMO; Hisoy: Flodevigen, Gjervolds-
oy, Hisoy ZM.B ZMO; Fjrere: Fjere kirke ZMO;
Grimstad; Oyestad: Bjorbekk, Helle, Rykene; Fro-
land: Hynnekleiv, Svenes; Landvik: Havnevig, Horte,
Molland, Tonnesol; Lillesand: Blikksund, Hrestad,
Hovig, Kjostvedt, Kvise, Langholrnsund, Natvik,
Troe, Ulvoy, Amh; Birkenes : Sagen, Svaland; Ive-
land: Frikstad, Ivedal. AAi; Evje og Hornes: Hornes,
Lauvland, Syrtveit; Gjovdal: Gangsei, Gjovdal,
Smedland, Amh, Arh; Bygland: Aust ad ZMO, Lon-
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, Movik,
Stromme; Marnadal: Ask, Finsland, Gretteland,
Royris, Royseland, Solis; Sogne: I-angeneset, Sogne,
Aros; Mandal: Kvisla TRM, Mandal TRM ZMB,
Ramso TRM, Sinum, Tregde; Lindesnes: Ramsland,
Reine; Lyngdal: Rom; Kvinesdal: Feda, Gjemlestad,
Kvinesdal, Solfls, Oye; Farsund: j-ellesfl, Hananger-
vann, Lodshavn, Ore, Vanse; Flekkefjord: Dragoy,
Ersdal, Fedflk, 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, Eigeroy-
eidet, Fotlandsvann, Sjines, Skjerpe, Tengs; Bjerk-
reim: Asseimvann, Hovland, Ivesdal, Malmeim; H6:
Anisdal, Brusand, Ogna, Salte bro, Sirevflg; Klepp:
Borsheim, Klepp, Orre, Orrevann, Orstad, Revtangen,
Vik, Oksnevad; Time: Mossige;Gjesdal: Madland SMS
Nese; Sandnes: Austrhtt, Bergsagel, Dale, N Gand-
dal; Sola: Gimre, Reke, Slettehei, Tananger; Randa-
berg: Kverneviken; Stavanger: TRM SMS ZMB,
Lindoy; Strand: Vatne; Finnoy: Reilstad, Sjernaroy;
Rennesoy: Dale; Karmoy: Eide, Indre Eide, Risdal,
Sandve, Seveland, Vikre; Vindafjord: Imsland; Tys-
v&r : Nedstrand. ( Ri ).' Forsand : Forsand, Fylgjes-
dalen, Lysebotn, Meling, Songedalen; Hjelrneland:
Fister, Igland, Kvamme, Ardal; Suldal : Berge, Hivar-
stol, Jelsa, Jonstol, Krokvassheia, Kvanndal, Mostol,
Nesflaten, Roaldkvam, Svortebekk, Ullsneskvelvene,
Aimjodlonuten; Sauda: Hellandsbygda, Saudasjoen,
Slettedalen. Hordaland (HOy).' Bcmlo: Espever,
Goddo, Langev&gen, Rubbestadnesset, Royksund;
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stad; Meland: Brakstad, Lansvik, Meland; Oygarden:
Straumoy; Radoy: Kvalheim; Lindfls: Alversund bro,
Herland, Lauvis, Romarheim, Srevrisvflg, Vollom;
Fedje. HOi: Etne : Fjrera, Oslandsvig, Skflnevik;
Kvinnherad : Fossberg, Gamlestolen, Gjermundshamn,
Gronningseter, Guddalsdalen, Ljosmyr, Prestvann,
Rosendal, Seimsfoss, Skeie, Varaldsoy; Odda: Dalen
gird, Hordasvingen 1000 m, Roldal, Seljestad; Ullens-
vang: Aga, Borve, Djonno, Espe, Fossli, Fresvik,
Grythorgen 900 m, Hjolmo, Kinsarvik, Lofthus, Ma-
bodalen, Nesheim, Sekse, Storliseter 900 m, Tveito,
Utne VCA ZMB; Kvam: Djonne, Kvamskogen,
Mundheim, Norheimsund, Omastrand, Vangdal, Oy-
stese, Atvit USU Z}dB, 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 ZM3 ZN{O, Stoldalen; Gau-
lar: Bygstad, Slotten; Fjaler: Dale, Hellestrand:
Strandenes; Askvoll: Aralden, Askvoll, Einen; Flora:
Florelandet, Nekkoyna, Skorpeidet, Verpevik ; Naust-
dal: Frammarsvik, Furehaugstolen, Heia, Horstad,
Trollstua, Ovre Hella ; Forde : Fliten, Hallbreim;
Jolster: Hamar, Ahus; Gloppen: Hjortset, Hope,
Hyen, Lote, Lotsbergfjell 700 m, Sandane; Eid: Haug-
land, Naustdal, Nordfjordeid, Stflrheim; Davik: Kjol-
stad, Kjolsdalen. SFi: Vik: Seljedal, Vik; Aurland:
Flim, Gudvangotr, Vassbygda; Lnrdal: Grote, Lrr-
dal ZMO, Ystadbo; Sogndal: Slinde; Leikanger:
Hermansverk, Leikanger, Suphamar; Balestrand: Ba-
lestrand NMW, Fjrerland, Flesje, Horpedalen, Mel,
Suphellen; Luster: Dalsdalen, Fortun TRM, Skjol-
den; Jostedal: Fflberg, Fibergstolene 600 m, Hafslo,
Okkleviki; Stryn: Flo, Gillesdal, Heggjabygda, Hor-
nindal, Hornindalsetra, Olden, Stryn, Stoverstein,
Vedvik, Videdalen, Ovre Oldenvann. Miire og Roms-
dal ( MRy ).' Sande : Gurskevig, Aram; Vanylven :
Thue; Volda: Bjorkedalsvann, Folkestad, Straums-
hamn; Hareid : Mork; Heroy : Djupsvik, Runde;
Alesund:-BMl VCA, Ase; Orskog: Skodje ZldbO;
Vestnes: Gjermundnes, Vikebukt; Molde: TRM
ZMB ZMO; Aukra: Julnesset, Nord-Aukra; Frana:
Gjendem, Hollinholm; Averoy: Vevang. MRi; Orsta:
Lyngstolvann, {.Irke, Orstavik, Oy"; Stranda: Fivel-
stad, Fredheim, Geiranger NMW ZN{B, Norangdalen,
Sunnylven ZMO, Vollset ; Norddal : Indre-eidet, Vall-
dal,Ytterdal; Rauma: Andalsnes NMW ZMB; Nesset:
Torhus; Sunndal: Brandstad, Jordalsgrend, Sunndal
BML; Surnadal: Kvanne ZiN{dO, Melhus, Stangvik,
Ovre Surnadal; Rindal: Bolme. Sor-Trdndelag ( STy) :
Hitra: Hamn, Lya KMT; Agdenes: W Hambora;
trtissa: Gafsetisen, Sotvik; Orland: Beian; Bjugn:
Kotengsvann, Ryvann, Sreter KMT; Afjord: Molslet-
ten, Morreaunet. STi: Oppdal: Dalsbekk, Driva st.,
Givili 975 m, Hogsnydda 1150 m, Knumho 1200 m
BML, Kongsvoll 900 m BML TRM ZMBZMLZMO,
Oppdal st., Skansen; Midrre 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 ZN.4B ZML ZMO; Skaun: Hestjo, Sor-
nypan KMT. Nord-Trtindelag ( Nfy).' Namsos: TRM,
Strandmoen; Nreroy: Breiviken, Dalene, Garmanns-
viken, Kvalviken, Saltbotn; Vikna: Rorvik. NTi:
Meriker : Meriker, Tovmodal; Stjordal : Draveng,
Hegra st., Lflnke, Tilleraunet, Vikan KMT; Frosta:
Holmberget; Leksvik: Storvatn; Levanger: Avdal;
Verdal: Billingflaten KMT ZMB, Godbekktjern
KMT, Sandvika KMT ZIN{IB, Stiklestad, Sulstua,
Vuku; Sandvollan: Inderoy ZMO, Kirkenesvig,
Skjelvigen; Verran: Sela; Steinkjer: ZMA; Kvam:
Sem, Snisavann ZMA; Namdalseid: Hovlia KMT;
Overhalla: Sellotoren; Grong: Ekkerseter, Fjerdin-
getr, Grong SMS ZMB; Snflsa: ?loc. TRM, Bron-
stad, Hegge, Snisa, Strindmoen, Telnes; Lierne: Kve-
lia ; Hoylandet : Hoylandet, Skilleberget ; Namskogan :
Brekkvasselv KMT ZMA, Finnvollan, Namskogan
ZII'IAZNjN{{B. Nordland (Nsy).'Bronnoy: Flatmo TRM,
Nevernes ZMA, Sandvflg TRM, Somna TRM; Vega:
TRM ZN{..{B; Vevelstad: TRM; Alstahaug: TRM;
Heroy: Syd-Heroy TRM VCA; Nesna: Hamaroy,
Oldersletten; Luroy : ZMO; Meloy: Dalen, Kunna,
Spilderen, Storglomvann ZMO; Gildeskfll: Finnes,
Gildeskil, Gilset, Inndyr, Jelstad, Skauvoll, Storvika,
Sor-Fugloy; Bodo : Bodo BML, Falkflaugdalen,
Frostmo, Lopsviken, Planteskolen, Skau, Urskars-
dalen. l/si; Grane: Grane, Majavatn, Rotstokkmo-
bekken, Skomstad; Vefsn: Fustvann, Luktvann, Ra-
vassbakken, Ravni ZMO, Store Bjornivann; Hem-
nes: Finneidfjord, Korgen ZMA, Krokselvmoen,
Strombotn; Rana: Dunderland st., Mo ZML. Ros-
voll, Rovassdal TRM, Stokkvik TRM, Storforshei,
Umskarstjern, Aenget; Beiarn: Grfltidalen; Saltdal:
?loc. TRM ZMO, Drageid, Lonsdal, Solvigtind
800 m, Storjordet TRM ZJN{B., Vensmoen; Fauske:
Fauske, Kjeldvatn BML, Sulitjelma 600 m BML,
Vargflsen. Nni): Sorfold: Bonnflsjoen ZIN4A ZMB,
Rosvik TRM, Tennvann; Hamaroy: Brennvik, Ha-
maroy, Flamnes, Hansbakk, Innhavet, Kildetoppen
850 m BML, Krikmo SMS ZMB, Skutevik, Tranoy;
Tysfjord: ? loc. ZMO; Ballangen: Ballangen kirke,
Dyrhaug, Heggemoen, Myrbakk; Ankenes: Bjerkvik
ZML, Seterfjell; Narvik: ZMA ZMB; Evenes: Jans-
bakk. Nnv: Vestvigoy: Knutstad, Skulbru, Stamsund,
Valberg; Vflgan: Store Molla, Svolvrer BML ZINI.A
ZMO, Orsvig; Sortland: ?/oc.; Andoy: Dverberg,
Risoyhamn SMS ZM'B. Troms (Try); Kvrefjord:
Borkenes, Vik; Bjarkoy: TRM; Lenvik: Finnsnes;
Trornso: Breivik SMS, Tromsdal NRS TRM, Tromso
KMT NRS PCL TRM VCA ZN{B; Karlsoy: Karls-
oy, Vanno TRM; Skjervoy: Ravelseidet-Langslet.
Tri: Skflnland: Lavangseid; Gratangen: Gratangen
ZMA; Bardu: Altevann, Bardu, Dypdal, Seternes;
Milselv: ? loc. TRM, Aiapmo, Andselv, Bjerkeng
TRM, Kirkesdal, Kjellmo, Moen-Olsborg DCL
ZMB, R.undhaug TRM ZNd4B ZM.O; Balsfjord: ? loc.
NRS TRM, Laksvatn SMS, Sjivikor TRM, Takvatn
TRM, Tamok TRM; Nordreisa: Bakkeby, Sappen;
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ZMIJ, Viirmdo NRS ZML, Yxlan ZMB, Oregrund
ZMB, Osseby-garn NRS, Osterskdr, Ostewiia ZMB,
Osterflker NRS ZMIJ, Overgran NRS . Vcistmanland:
Arboga ZIV4B ZML, Dingtuna NRS, Fanthyttan
NRS, Fellingsbr o ZMB, Guldsmedshyttan NRS ZML,
Hjulsjo NRS, Hlllefors NRS, Kolbiick NRS, Kolsva
Z}Jli4B, Ktirrbo ZM.B, Koping ZMB ZML, Lindesberg
NRS, Malmon ZMB, Nora stad, Nordbergsklacken
NRS, Runskiir ZMB, Sala NRS, Saxhyttan NRS,
Skultuna ZN{B. Vcirmland: Arvika, Dalby, Ed, Filip-
stad NRS, Forsvik, Frykerud NRS, Grums NRS,
Gustavsfors NRS, Gylleby NRS, Gflsborn NRS,
Karlstad NRS, KiI ZMU, Lesjofors, L6ngban NRS,
Molkom NRS, Nilsby, Odenstad, Rdmmen, Torsby
NRS. Dalarne.' Avesta ZMB, Bingsjo NRS, Blyberg
NRS, Brunnsvik NRS, Elvdalen, Falun NRS, Floda
NRS, Fulufjtill NRS, Hjortniis Tje, Hiillsjon NRS,
Idre, Leksand NRS Tje, Lima NRS, Ludvika NRS
zML, Mora NRS, Nittsjo NRS, Rtittvik NRS Tje,
Sandsjo, Siljansborg NRS, Sjurberg NRS Tje, Smedje-
backen, Sollero Tje, Stjtirnsund, Stollen NRS, Stora
Tandfln NRS, Stora Tuna, Storsiiter NRS, Stiidjan,
Sundborn NRS ZML, Sviirdsjo NRS, Stifsen NRS,
Siilen ZMA, Sdrna NRS ZI|y4A ZML, Siiter NRS,
Soderbiirke NRS, Sflngfln Tje, Transtrand NRS, Tall-
berg Tje, Vikarbyn NRS . Gcistriklarcd: Bjorke, Hille
Z}/I., Hille-Forsby NRS, G6v1e, Hamringerfjdrden,
Hedesunda NR.S, Ockelbo ZNAB, Storvik NRS, Trodje
NRS. Hcilsingland: Bergvik, Bollnds NRS ZML,
Delsbo VCA ZML, Fredriksfors NRS, Jiirvso NRS,
25 km N Hudiksvall ZMB, Kilafors, Ljusdal NRS,
Orbaden NRS, Soderhamn NRS ZM.B. Medelpad:
Bergeforsen NRS, Havero NRS, Kolsillre NRS, Le-
ringe NRS, Liden NRS ZMB, Sundsvall NRS ZMB,
Tuna NRS, Viforsen NRS, Overturinge NRS, Ange.
Hrirjedalen: Anefjail NRS, Funiisdalen ZMB, Ljung-
dalen, StorvarCen, Sveg NRS ZML, Tiinndalen NRS
ZML. Jcimtland: Bispfors ZMB, Bispgirden NRS,
Brdcke, Doda Fallet NRS, Hallen, Hammerdal,
Handsjo NRS, Jormlien, Jdrpen, Leipikvatten NRS,
Mattmar, Ottsjon NRS, Oviken, Ragunda, Snasa-
hogarne NRS, Stadsforsen NRS, Storlien, Stromsund
NRS, Undersiker NRS ZML, Ostersund ZMA ZML,
Are NRS ZMA ZML, Areskutan ZML. Angermen-
land: Aspele NRS, Aspefl NRS, Bindsjo, Borgsjo,
Graninge NRS, Gdrsta, Hoting NRS, Hiirnosand
NRS ZML, Hornefors NRS, Hiknds NRS, Lugnvik
NRS, Niiske NRS, Orsjon, Ramsele GNM, Solieftefl
NRS ZML, Stennis, Siibrfl, Ull6nger NRS, Orn-
skoldsvik NRS, Overldnnds NRS. Vcisterbotten: Bo-
darna NRS, Botsmark NRS, Degerfors NRS, Hiillntis
NRS, Jorn, Kroksjo NRS, Lillekigetrdsk NRS, Pi-
parbole NRS, Stromsor NRS, TtifteA ZMU, Umefl,
Vlisterhiske NRS, Abyn Z}/'F.. Norrbotten: Anttis,
Boden NRS, Edefors NRS, Gammelstadviken, Giidd-
vik, Haparanda, Kalix NRS ZML, Karungi NRS
ZML, Kukkola NRS, Lapptrask, Lillpite, Lulea NRS
ZML, Nybygget NRS ,Pajala NRS VCA ZML ZMU,
Pello NRS, Periijiivaara, Pitefl NRS ZML, Storsund
NRS ZMI-, Sodra Sunderbyn, Tore ZMB, Vita NRS,
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Overkalix NRS, Overtornefl NRS ZML, Ovre Svartlfl
NRS. Lapland (At. Lpm.); Bflngnds, Dorotea NRS,
Frederika NRS, Hiillefors in Bflngnds, Kittelfjiill,
Malgomaj NR.S, Njakafjiill, Ormsjo NRS, Risbiick
NRS, Saxnds, 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-
riisk BML, Tdrna, Umfors, Vdnnds GNM, Viistansjo
NRS. P. Lpm.; Abborrtrdsk, Arvidsjaur IVU ZML,
Ealkovare NRS, Brattfors, Skattrdsk. Lu. Lpm.: Jokk-
mokk, Kutjaure NRS, Kvikkjokk, Malmberget, Mud-
dus NRS, Virihaure area (Killanjaure - Staloluokta
ZML ZMU). T. Lpm.; Abisko NRS Zll4.A ZML,
Bjorkliden NRS ZM.A ZML, Jebrenjokk NRS, Kiru-
na NRS, Masungbyn VCA, Mell. Merasjtirvi, Njuon-
jevare NRS, Ortojokka NRS, Vassijaure NRS, Vie-
tovare NRS, Vittangi ZML, Ovre Sopporo NRS.

Correction. Records from Dalarne: Idre

(Bengtsson 1908, p. 2aD treated as .8. 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

It{est. 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,

re62).
Fli7ht season. From the middle of April to

first half of October. Queen : 16 April-l4 Oct.;

worker : 2 llr4ay-l I Oct. ; male: 18 June-l 1 Oct.

BOMBUS PASC UORT.IM SMITHIAI'IU,S

WHITE
( - Bornbus agrorum erlandssoni Kruseman)

The subspecies is distinguished from B. p. sparre-
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on the disc. Pile on TB yellowish-brown with
distinct lateral black patches. Pile on To-u yel-

lowish-brown, gastral sternites with mainly grey-

ish fringes. Otherwise coat black.

Queen, worker

Queen measurements: N - 15; Norway:

Hordaland (HOV); malar space: 0.89 mm (+O.Of

+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 ( +0.15 +0.04) 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 T2 entirely black

or entirely yellowish-brown. Hairs on T r-n
forming a black band of various width, otk(r-

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 HY (Roga-

land (RV): Klepp: Orre 3-4 Aug. 1963 (Ls)) 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 adrnixture 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 Tr- , all black-

haired. Otherwise variations as in the female.

Meidell (1934a) describes a melanic male
(Rogaland (RV): Rennesciy 24 Aug. 1931) being

almost black except for reddish-yellow hairs on

T*-u. 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 (FiS. 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 Yogt (partim))

The pallidofacies form of Vogt (1911), considered
by Krtiger (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. ? ssp - 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: typeof .8. p.f. pallidofaciesVogt -

? Uppland 17 July 1909 (Roman) VCA!. Para-
types herewith selected: Sweden: Skf,ne: 3 aa
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BOMBUS PASCUORUM GOTLANDICUS

ERLANDSSON

Distinguished from B. p. sparreanus and B. p.

pallidofacies by pile on Tr-u being continuous

orange-brown except lateral patches of Tr-r.

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 ( +O.O: +0.01) range:

0.80-0.90 mm; 'radial length': 3.82 mm (+0.00

+0.02) range: 3.70-3.95 mm; interalar width:

4.41 mm (+0.10+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 episternuffi, Tr-u with

orange-brown hairs except for pale yellow lateral

patches of T1 and black lateral patches of Tr.

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. T1 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)

Apts ruderaria Mtiller, 1776, p. 165 No. 1922,

no type exists, type atea not mentioned. Den-

mark: Sjelland hereby designated.
( Bombus ruderarius (Mtiller); Sparre Schnei-

der 1918 ; Gaunitz l93l ; Wexelsen & Skire 1934;

Tjeder 1954; Laken 1958b; Kruseman 1959;

Elfving 1960, 1968; Erlandsson 1960; Frid6n, Es-

kilsson & Bingefors 1962; Hasselrot 1962; Ander

1963, 1965; Frid6n 1967. Apis derhamella Kirby,

1802, p. 363 No. 105, holotype d 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 191 5 ; Meidell 1 934a;

Laken 1949. Apis raiella Kirby, 1802, p. 367

No. 107 , holotype Q 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-Trcindelag (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

I 880).

Sweden According to Dahlbom (1832, pp. 33,

44) B. rajellus is rare in Sk6ne, Sm6land, Vtister-

gotland and B. derhamellus is not frequent in

Smiland, Ostergcitland, V[stergotland, Uppland

and only once recorded in'Lapponia'. fn the pres-

ent Dahlbom collection no specimens are ab

ranged as .8. derhamellus, and those affanged 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,

l9l3 (Sparre Schneider 1918) is an infrasub-

specific form.
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Fig. 87. B. ruderarizs (Mtiller). Legends as in Fig. 50, 54.

Corrections. A worker (Oppland (On): Dovre

(Schciyen) ZMO) previously revised to B. rude-

rarius by Sparre Schneider (1918) is a melanic

B. sylvarum. B. ruderarizs 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

Studies on Scandinavian Bumble Bees 17l

avoiding the wooded hills in Southern Sweden.

Occurring in Ohnd but not observed in Gotland.

A total of about 600 specimens were examined.

List of localities. Skdne: Baskemolla NRS, Bene-
stad, Blentarp, Bokskogen ZM'B, Bonderup ZIN'.IB,
Btickaskog NRS, Degebergd, Figelsflng, Hiilsingborg
VCA ZML, Ivo NRS, Kyrkheddinge ZM.B ZML,
Kiimpinge GNM, Kiivlinge, Linhalnn, Lund ZIN{A
7ZlJ[,/iB ZML, Lyckfls NRS, LoderuP NRS, Malmo
ZMIB, Markiehage GNM, Nytorp, Reslov, Sege,



lZget sro;eEulfl ry uosslDISE 'ugplrC : 
Z96t 

'096I

ue4s-I: gg0 I'09il Eulnglg : 6S6I u€ruesnr;1 lOgOt
'IS6I uosspu€lrg 'VE6I erg{S ry ueslexe/$, ieVE6I

11eplentr :gtOI repreuqcs e;redg :gO0t snrllrl
-lrnv :qg0gt puerls ircgl qlog iOggt e{qels
:Ztgt '0t8I uostuoql :gggl lpelsrenez :VV 'd
'ZEyI uroqlq€Cl !(sneeuulD wnn^y(s snqwog)

'uoxel eqt Jo uorlelo"rdrelur lensn
eql qtl^\ seerEe wnffi^lrfs pelleqel 1TST (re>pozn
eErel ro) ueenb V 

'puelddn : uepe^\S eore ed,{t
'EILI 'oN SZV 'd'IqLI osnoeuurl wnffi^lts sldV

(snEvNNI-D ruIYYATIS
(snswoso)YvoHJ) snswos

'e-,{lnf g :el€ru l'Eny VZ-KaW II :re>lroa\
i'1deg IZ-Vtd17 6Z : ueen[ 'lsn8ny 

Jo pue
oql ol pdy ;o pue eql tuord 'nosoas fl.!8tl,9

'pecnp

-ord Eureq Euudpgo Jo Jequnu releerE e solec
-lpq (ZgeI) torleswH seereq/K'slenpra.pq yE-SZ
Eurureluoc eEerene ue uo 'leuls ete slseu eql
leql selels '^,{1unoc pueleEog ur ueJsf ur ruJeJ
elEuls e uo seruoloc gV se fueur se Eurlecol

668I ur'uesrelled-elT'(g16I repreuqcs erredg
: tO0I uesrelled-el'I) 'cle 'sp1eg,{eq 'sernlsed ur
sserE pue ssoru ur 'punorE eql uo slseN '$al{

tSolotg

'(096I ncle>ll :eSeI ^\orre1
: rceI ^oruued : gg6t 1uollll4) eete 1e4,(eg
uelsq{eze>{ urorluoN - €rroqrs ure}seA\ 3o ged
uJer{}nos - snsecneJ - .(e>1rn; -_(rHqsefl 'loq

-urel '^a.o>peq; 'r(qslopod sleueulg) Jo slJrJlslp
ol qlnos pue AoJr) 'eruollso; 'perEurueT 

Jo
slcrrlsrp o1 rllJou ussn ueedorng ul ielpuecsou
-uec ol quou usousJrelrpotr I ruo4 luourluoc eql
uo f se1s1 qqlpg) edornE 'uo!ruq7,ttslp pl"to,/Ll

'(sq61 Egt,tJIE) etuqlofl Jo JInc
Jo lseoc Jeuur or{l o} qgou Jor{UnJ Surqceer
seeJe uJelso^\ oql ur pue N .vg lnoge ol quou
,{rlunoc eql lnoqEnorq} Euurnccg 'puoluq

'('lrtt ur repuy)
wn.tortlr(s '$ cru€leur 01 pesr^eJ IIe ete (s t o t
uerEgel6) pueto tuor; sproceg 'uor}cerroC

'elesEug-I :puDl
-uout.ta&utr 'orqsv :ay"mN :('lttt ur Jepuy) EumolloJ
eql ldecxe ereg pepnlcq lou eJe sprooeJ pesrleJulf

'TJI 
6 

'col 
a : puelrroN 'SIIN (ueurog) eZet

'EnV 
Ig fi BeInT'TJI (E;eq1qe,,VD SISI 

'EnV 
9Z I uep

-eH :uauoq"uoN 'Brqgs 'gfspuog :puoluow.ta&uy 'ep
-unEe11'ue>1rng'eu4co1 :puulrapg'e?uy :podlapary
'sroJ€lr) 'VCA oqsleq :puo13u1slpH '1gWZ ue{sorl
'SUN oqle>lco'SUN,tqsrog-elllH' uep.re lg;eEug;ure11
'e>lrgfg :puol4uttspg 'SUN e>lreqrepgs 'SUN 

{l^
-ltg)I 'SUN €rotr l 'S'UN €>ll^pnT 'SUN sgur€H 'SIIN

€pold 'S)IN >lr^suunrg 'gtr\tr2 e$e|y :au"rolrQ 'S)IN

dqs;oa 'SdN ueqEugT 'S)IN uo[s.r.ro11 'SIIN euuns
ur .(qe11,(gggggggggggggggggggggggggggggg1; 'e4ruy :puDlw"toA '11WZ grls 'g1al1lz

euntlruIs 'S)IN uelfqxes 'SIIN drol>1unntr 'S)IN E;eq
-sopur-I '11WZ Eurdo;1 'AWZ oqrre) 'SUN 

{cgglo)
'flWZ o;qs8urlleC 'SIIN uelilqtuuC 'SIIN eunlEurq
'gWZ eEoqry :puopoutlspA 'SUN pfU €rlso 'nWZ

re>lgrelso ';e4s;e1sg 'g,WZ uelx1 'nAI erlgspJg1
.NAI €J19SIEA ,NI/i.Z -IWZ YWZ VCA S}IN NAI
TWg elesddn 'nAI eunqt.1 'SUN drera 'gWZ €lsuel
'SuN eE-reqEugls 'nWZaWZ 

${N urIoWIco}S 'VntrZ

eEugdg 'gWZ relsoplo{S 'SIIN osu€rupgll 'SUN 
A,U

'SUN urloqoqpdU 'SIIN oqulRl 'SUN osuntr l 'SUN

fqpt 'SIINI o;e1snf1 'SIIN gEulplT 'SIIN elsEery
'g.wz fqlnux 'SIIN €s?Iref 'SIIN 

Il{urnf 
'Sl{N

eunlgH 'SIIN ,{q;eurure11 'SIIN E;eqsne}snC 'SUN

orulg 'SUN oqunC 'SUN Eurdg4uE 'gWZ etsrulg
'SUN punslo>l1'-IWZ SUN BJorueuueql 'g.WZ p,{;ep
-u€CI 'SUN eruruorg 'SUN eEuq4rofg 'SUN eEunur
-N1y 'Sl{N gslepv :puo1ddq '-IWZ 

flWZ uE;eq1y
'SUN etly '11WZ eEurueqrelw1 'e1e;n 'SUN gln
'SUN ose;.,{1 'esola 'SUN uoJe}so L'11WZ seuEug.rlg
'gWZ €sgls 'S1IN Eurdo>1,(51 'Eurdo>1rroN 'S)IN

oqulgtr tr 'SIIN g{snntr 'S)IN e}llnf 'g;eE1e11 'SIIN

punslepuerfl :pu0luowrapos '[wz esgllontr €rols
: a7roN'lgury'WND >ll^rg1'INNC seu.(qeuets'S'IIN
sroSedglg 'SIIN pnrellg{S 'prue11e141 'o;qeuueur
-dqX '1EWZ pE 71\SS rol?seg 'SUN 

IAINC s.rogs1Eueg
:puDISIDe 'SIIN ,{qre11a 'SUN uueqsEreqeln 'e11en
-eppn 'SUN relso)-p,(S 'pe1sruo.r1g 'S)IN 

II{^n[
's)IN uruegossoll 'slIN pelsre^€N 'lepe>lunlN 'slIN

11eqs]lnqspg'SUN elEurq'SUN p€]serfl 'SIIN pu€rts
-llelofl :uorynuog 'eue1d;e1s6 'SUN tunuels '-IWZ

nwz suN ep^g{s 'suN 
I INc ere>Is 'slIN 

{cgq
-ru 'SUN g{cgT 'SUN pe1se"r,(T 'elln{euur) 'euur;X
'SIIN droluelo11 'seusge;g 'SUN Eurdo>11e9 'e>1s.rE

:puo7tg3"tats?A 'SIIN €punsrelg1 '11WZ €uurll 'SIIN

urn.reEuql 'vWZ 
SIIN Eurdo4-rroN 'SUN el€lol4tr

'SIIN fqtglry 'SUN tlglsurlel J 
'-IWZ g.WZ Eurdo>1

-ulT 'SUNI oqesre^) 'WNC ilrD 'S)IN urloqxog
.stIN Ereqsuerog :puo1tg3"ta$Q .nwz 

slIN IAINO
uelsun)I 'SUN eEug1,(qrg6 '11WZ p€ts>lle) 'SIIN

urrus8o11 :puole' nWZ eE;eqs;o>lrelso'fq;eururrn
'SUN seu€rl 'SUN €peroH 'SUN drolsug rg:puolpws
'SIIN E;oqsenlog 'SIIN fqepqU 'S'IIN .(qeuuoa
'WND 

ledouetlslr) : a3u1t1a1€r 'relsoplspeno 'e1go1"tg
'SUN p€1s1 'eEuruurn 'eEuEA spu€lll1 '-IWZ SUN
poreqo1' gINzEroqele;;'pelsollgH-euJol'SUN ^o{
-eroJ 'SIIN op^gs ',(qpueg erpgs 'SUN urueqsrrulls

uaToT'v7LT



;

I
I

Hasselrot 1962; Ander 1963, 1965; Frid6n
1967. Bombus derhamellus: Dahlbom 1832, p.

44 (partim). Bombus sylvarum var. D Thomson,
1872; Siebke 1880; Strand 1898b. Bombus
sylvarum var. nigrescens P€rez, 1879, p. l2l,
lectotype ? MNP !, type area the Pyrenees;
Gaunitz l93l; Loken 1958b, 1960; Erlandsson
1960 ; Kruseman 1960 ; Ander 1963 . Bombus
nigrescens P6rez; Kruseman 1958b ; Faester 1959.)

First Scandinavian records

Norway. Akershus: Oslo (Siebke 1880).

Sweden Uppland (Linnaeus 176l).

Taxonomical remarks

The Scandinavian population belongs to the

nominate subspecies.
o

Though Thomson (1872) describes a melanic

form as var. b, the dark Swedish individuals

were nevertheless later misidentified as .8. rude-

rarius until they were recognized by Gaunitz
(1931) and treated as B. ^r. 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 recognizedby Loken
(1 958b).

P6rez (1879) designated, however, B. ^r. 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. CorrespoRding 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. Ffowever, inhabitants from two B.

sylvarum colonies (Sweden: Sk6ne: Norra Nobbe-

lov in Lund 1932 (Kemner) ZML) present both

typical and melanic forms, which proves the

conspecific status. The preserved material con-

sists of the old Q, 5 VH 4 36 of the typical form and

4 melanic HH from one colony while 4 typical Vq
and 4 melanic HH from the second colony. In

both colonies several of the melanic workers

12. Bumble Bees.
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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 P6rez is, moreover, erroneously used
for the North-European population but needs no
replacement as far as the melanic form does not
qualify for nomenclatural rank.

B. sylvArum produces dimorphic infrasubspeci-
fic forms with sympatric occurrence not only in
the Pyrenees, Scandinavia and Denmark but
also apparcntly 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 lg22; Yarrow
1 959).

Queen, worker

Morphological characters. Malar space slightly

longer than distal width, about as long as Asa a.
Clypeus hardly longer than distal width; disc

of clypeus convex with rather flne, 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. 224); labral lamella smooth,

shining with the edge knife-sharp. Mandible

short (Fig. 228). Surface of Tn-u smooth,

shining with moderate to rather sparse punc-

turing. Distal keel of St u usually reduced to a
point. Hind basitarsus almost parallel-sided. Coat

rather short, rather even.

Queen measurements. N - 201' SE Norway;

malar space: 0.77 mm (t0.03 +0.01) range:

0.70-0.80 mm;'radial length': 3.36 mm (+0.09

+0.02) range: 3.15-3.50 mm; interalar width:

4.53 mm (+0.13*0.03) 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-

ir
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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 - proportiotr of melanics. Small circle : single record.
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Table XXVI. B. sylvarum (Linnaeus). Frequency of melanism in sex and caste

177

No. per cent No.

d Total
per cent No. per cent No. per cent

Skflne
Typical form
Melanic form

l 5
l 8

45
55

33
46

42
s8

t

8
t 7

32
68

56
8 1

4l
s9

33 100 79 100 25 100 137 100

Uppland
Typical form
Melanic form

46
l 2

79
2 l

230
83

73
27

74
33

69
3 l

3s0
128

73
27

58 100 3 1 3 100 t07 100 478 100

examined material from Sweden: Skine and

Uppland set out in Table XXVI, clearly demon-

strates that rnelanism 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 (VAV): Farsund. A specimen la-

belled 'Dovre, Schoyet', 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, Ieguminosae biotopes, road-

sides, etc.

A total of 341 specimens was examined.

List of localities: Ostfotd (0)tHvaler: Akeroy,
Asmaloy, Herfol, Kirkoy, Sondre Sando; Onsoy:
Dypeklo, Ellingflrd, Lervik, Ramseklo, Rorvik, Skjel-
oy; Halden: Asak, Hakelund, Halden, Sponvika;
Marker: Rodenes; Rakkestad: Rorvik; Rflde: Oven,
Tom; Moss: Jeloy VCA ZMB; Trogstad: Monster
bro, Rud, Vassbotn. Akershus (AK); As: Vollebekk;
Frogn: Drobak; Brerum: ? loc., Hovik; Oslo: TRM
Zlj|dB ZMO; Aurskog-Holand: Bjorklangen; Skeds-
mo: Strommen ZMO. Hedmark ( HEs).' Hamar.'
ZldB ZMO; Ringsaker: Gaupen. Oppland (On) :
Dovre V (Schoyen) ZMO. Buskerud (Bd).' Hurum;
Royken: Aros; Drammen; Kongsberg: Skollenborg.
Vestfold (VE); Vile: Ryk; Ramnes: Kjrer, Lunde,
Orrevil ; Lardal: Styrvoll; Andebu: Andebu, Kodal;
Stokke: Lango, Stokke, Veierland; Tonsberg: Prest-
rodkilen; Notteroy: Teie; Tjome: Eidene, Mo, Mo-
stranda, Vasskalven Joh; Sandefjord: Austeroy;

Hedrum: Hedrum; Tjolling: Viksfjord; Brunlanes :
Berg, Dolven, Helgeroa; Larvik. Telemark (TEy):
Porsgrunn : Mule; Bamble : Trosby; Kragero. TEi:
Nissedal: Kyrkjebygda. Aust-Agder (AAy) : Gjerstad:
Fiane; Moland : Dal; Hisoy: Gjerdvoldsoy, His;
Landvik : Havnevhg,Homborsund ; Lillesand : Natvik.
Vest-Agder ( VAy ); Kristiansand : Stromme ; Farsund :
Tjorve.

Sweden Widely distributed on the mainland
from the extreme southern coast northeast to
nearly 62" N in Hiilsingland. Moreover, abun-
dant in Oland whereas the oOcurrence in Gotland

is questionable. (Two HH of the typical form,
labelled Gl, from Liljeborg' collecti on 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 Jtimt-

land, cf. the list below, is noteworthy.

A total of about 1300 specimens was examined.

List of localities. Skdne: Arild, Arkilstorp NRS,
Barkflkra NRS, Baskemolla NRS, Benestad, Bjlirred,
Bjornstorp, Blentarp, Bokskogen ZMB, Brantevik
NRS, Brunnby, Biickaskog NRS, Bokeberg ZN{{.f.B
ZML, Bistad, Degeberga ZML ZMU, Eriksdal,
Falsterbo NRS ZML, Glimflkra NRS, Gorslov, Hav-
iing NRS, Herrevadkloster GNM, Hohog, Hiilsing-
borg NRS VCA ZML, Hoganiis NRS, Hislov, Igna-
berga, Kivik NRS, Klagstorp GNM, Klippan NRS,
Krapperup, Kristianstad NRS, Kullaberg, Kyrkhed-
dinge, Kiimpinge GNM, Kdvlinge, Kflgerod, Lim-
hamn, Listerum NRS, Ljungholm, Lund GNM ZMA
Z}o{B ZML,Loddekopinge ZIV4B ZML,Loderup NRS,
Maglarp ZMB, Maglehem ZMU, Malmo NRS ZML,
Miilarhusen, Molle NRS ZML, Nosaby ZML, Nyby,
Nyhamnsldge, Nymo mosser ZMB, Niisum NRS,
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Ostergdtland: Borensberg GNM ZMIJ, Borghamn
NRS, Borsjon NRS, Gryt GNM, Heda Z}�.4B, Hiille-
stad NRS, Kvarsebo NRS, Linkoping NRS ZM.r-
ZML, Malmslatt NRS, Mjolby NRS, Motala NRS
ZMB, Norrkoping NRS VCA, Sankt Anna GNM,
Slaka, Stjiirnarp ZMB, Soderkoping, Ttillmo ZldB.,
Tollstorp, Uggelo GNM, Valdemarsvik GNM, Vin-
nerstad ZIN4B., Vretakloster ZN[[{{B, VSversunda, Vinga
ZI|'[B. Vcistergcitland: Alingsis NRS, Askim, Fal-
koping NRS, Grdstorp NRS, Goteborg GNM, Herrl-
junga NRS, Horred NRS, Karleby NRS, Kinnekulle,
Lidkoping NRS, Ribiick NRS, Skara GNM NRS,
Skovde NRS, Toreboda NRS, Vinninga NRS, Vatt-
losa NRS, Oietred. Bohuskin: Bovallstrand NRS,
Dingle NRS, Edshultshall NRS, Havstenssund NRS,
Hunnebostrand NRS, Hiillevadsholm NRS, Lysekil
NRS, Munkedal, Nosund NRS, Stromstad NRS
ZML, Syd-Koster NRS, Tanum NRS, Tanumshede
NRS, Tjuvkil NRS, Uddevalla, Ulebergshamn NRS,
Ytterby NRS. Dalsland: Bengtfors NRS, Kopmanne-
bro, Rostock NRS, Skflllerud NRS, Amfll NRS.
Niirke: Liirbro NRS ZML, Stora Mellosa ZMB,
Orebro NRS ZMB, Atorp NRS. Si)dermanland:
Brandalsund NRS, Enhorna NRS, Fittja NRS, Han-
den NRS, Hiiringe NRS, Liiggestad NRS, Musko
NRS, Molnbo NRS, Nykoping NRS ZML, Nyniis
ZMB, Ndvekvarn NRS, Oxelosund NRS, Sjosa ZM.B,
Stjtirnholm NRS, Strdngnds ZN'{B, Svlirdso NRS,
Sviirtagird NRS, Sodertiilje NRS, Trosa, Turinge
NRS, Uttran NRS, Viksberg NRS, Visvass ZMB,
Visterhaninge ZMB, Alta NRS, Alberga ZMB. Upp-
land: Adelso NRS, Bogesund NRS, Brudnis NRS,
Dannemora, Dyvik NRS, Ekolsund NRS, Elmstad
ZMB, Enkoping ZMU, Estuna ZMU, Gimo NRS,
Hiiggeby NRS, Hibo-Tibble NRS, Hfltuna NRS,
Ingaro, Jumkil NRS, Knutby ZMB, Kungsdngen
NRS, Lennartsniis NRS, Lidingo NRS, Lovon NRS,
Munso NRS, Morby NRS, Norrtiilje, Norrviken
NRS, Rimbo NRS, Roslags-Niisby NRS, Ro NRS,
Ridmanso NRS, Skokloster ZIN{B, Stockholm IVU
NRS VCA ZMAZML ZMU, Svartsjo, Tensta ZIN{4B.,
Ulltuna IVU, Uppsala BML IVU NRS VCA ZML,
Vallentuna NRS, Vassunda NRS, Yxlan ZMB, Osse-
bygarn NRS, Osterskdr, Ostra Ryd NRS . Vcistman-
land: Arboga ZMB ZML, Fanthyttan NRS, Fellings-
bro ZMB, Guldsmedshyttan NRS, Hiillefors NRS,
Kolback NRS, Kvicksund NRS, Kiirrbo ZMB, Lin-
desberg NRS, Malmor ZMB, Munktorp NRS' Sala,
Saxhyttan NRS, Skultuna ZMB, As NRS. Vcirmland:
Alster NRS, Charlottenberg NRS, Daglosen NRS,
Gylleby in Sunne NRS, Hammaro NRS, Kil NRS,
Lingban NRS, Persberg NRS, Siiffle NRS. Dalarne:
Avesta ZMB, Borldnge ZMA, Karlsbyn, Ludvika
NRS, Riittvik NRS, Sjurberg, Sundborn, Vikarbyn
NRS. Gcistrikland: Bjorke, Hedesunda NRS, Hille-
Forsby NRS ZM3 ZML, Ockelbo NRS, Trodje NRS.
Hcilsingland: Njutflnger NRS, Soderhamn NRS. Jrimt-
Iand: Are ? 13 July 1957 (Hedstrom) ZMIJ.
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Finland. Confined to southeastern parl 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 l i t t .  1968).

Biology

Nest. Nests on the ground, producing colonies
of moderate size (Hasselrot 1962). Queen and
worker are in the field distinguished from other
Bombur 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 1954, p. 417 No. ll04,lectotype V KCC!
selected by Laken (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. 3l No. 9, lectotype ? TCL!
selected by Ander (1967), type area Sweden:
Skflne; Schenck I 875 ; Aurivillius 1903 ; Muc-
hardt 1904.)
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Fig. 90. B. veteranus (Fabricius). Legends as in Figs. 50, 54.

land: Markaryd. Vtistergiitland: Utbyniis in Goteborg
V 24 Aue. 1938 (Lewin).

Unrevised records are not included here except the
following (Ander in litt.); Skdne.' Blentarp, Bjorns-
torp, Bokeberg, Hdllestad, Kiivlinge, Nosaby, Sege,
Vinninge, Ostra Sonnarsltiv, Ahus.

Corrections. Occurrence in Ostergcitland (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

Studies on Scandinavian Bumble Bees

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. Kl: Sordavala ZML.

Oa: Vasa ZIN.{H. Sb: Kupio ZN,.{IJ. Kb: Ham-

181
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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; Ner6n 1892; Strand 1898a, 1898b, 1910;

Lie-Pettersen 1901 , 1907; Aurivillius 1903 ;
Bengtsson 1903; Ringdahl 1915; Sparre Schnei-

der 1918; Meidell 1934a; Wexelsen & Skire 1934;

Perkins 1942; Loken 1949; Kruseman 1959;

Elfving 1960, 1968 ; Erlandsson 1960; Frid6n,

Eskilsson & Bingefors 1962; Hasselrot 1962;

Ander 1953b, 1963, 1965; Frid6n 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 (TEV): Skien (Siebke 1880)

arg kept ZMO.

Sweden Skflne, Smiland, Ostergotland, Vdster-
gcitland (Dahlbom 1832).

Queen, worker

Morphological characters. Malar space hardly

longer than distal width (Fig. l9),just exceeding

length of Ar+ r. Clypeus rather flattened towards

the base. Outer surface of hind tibia moderately

to strongly alutaceous. T6 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 (+0.04+0.01) range: Distribution (Fig' 9l)

0.90-1.00 mm; 'radial length': 4.40 mm (+0.09 Norway. Wide, local distribution in south-

+0.02) range: 4.30-4.60 mm; interalar width: eastern lowlands and sporadically recorded in
5.18 mm (+0.12+0.03) range: 5.00-5.43 mm. adjacent subalpine vallies. Also observed in the
Body of large size. lowlands north of the mountainous massive,

Colour pattern. Plumose short hairs in pile viz. in the inner districts of S6r-Trtindelag and
of face predominantly pale yellow, pile of vertex Nord-Trcindelag north to nearly 64'20' N. It is

with a variable mixture of black and pale yellow uncertain whether an isolated population on

to olive-yellow. Collar, scutellum (except black

hairs at anterior margin), T,.-u olive-yellow

haired of which Tr-u 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 blaek

bristles on Tn-u were examined. In general rather

minute variations.

Male

Morphological characters.Antennae (Fig . 42 A).

Stu distally gently rounded, with distinct lateral

swellings. St' and genitalia (Figs. 428-C);

preapical process of penis valve usually bidentate

with one tooth strongly projecting forwards; if

trident ate, 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. Tz entirely or predominantly

black-haired. Otherwise colouring as in the fe-

male.

Variation. More or less diffuse interalar band.

Tn-u with variable admixture of black hairs.
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sen), Time: ? loc. H TRM; Kvitsoy: I June 1930 (Mei).
Siir-Trcindelag (S7|:i); Oppdal: Driva st.; Trondheim:
VCA ZMB. Nord-Trtindelag (N7|i); Stjordal: Lflnke.

Unrevised records: Oppland (Os).' Gausdal 760 m
? and l{ord-Trtindelag (NZ/).' Snisa 2 ?? (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-
b?ickhamn ZMB, Bjornstorp, Brunnby, Bilrslov ZMB,
Bokeberg Z}dB ZML, Dalby, Falsterbo NRS, Fial-
kinge, Fulltofta, Grevie NRS, Gorslov, Hardeberga,
Herrevadskloster GNM, Hyby, Hiilsingborg, Histad
Z}l4.B, Jdrrestad NRS, Krageholm, KrapperuP, Kro-
novall, Kungshult, Kyrkheddinge, Loddekopinge
ZMB, Loderup NRS, Norra Nobbelov, Nyhamns-
ldge, Reslov, Romele klint, Sandhammaren NRS,
Sege, Silvikra, Simrishamn NRS, Skarhult, Skiilder-
viken, Skire ZMB, Svalov IVU, Sodra Sandby ZM.B
ZML, Torup, Trelleborg GNM, Vallikra, Veberod,
Vegeholm, Viderup, Vik NRS, Vitemolla NRS,
Vomb ZWB,Viideron, Viilling€, Viisby, Ortofta, Ahus
NRS ZMLZMU. Halland; Falkenberg, Getinge NRS,
Halmstad NRS, Tronninge. Smdland: Alingsfls, Bar-
karyd NRS, Eksjo ZMU, Gasslanda ZMU, Jiirsniis
NRS, Jonkoping NRS, Kalmar NRS, Ljungarum
NRS, Ljungby ZMU, Markaryd ZMU, Nye NRS,
Piskallavik, Osterkorsberga GNM NRS ZMU.
Oland: Bengtstorp, Langlot, Morbylinga. Gotland:
Fide, Firo, Hogklint, Klintehamn, Roma NRS,
Stinga. Gotska Sanddn. Ostergdtland: Borensberg
GNM ZMIJ, Borghamn NRS, Hogby ZMB, Kisa,
Kungsiingen NRS, Kvarsebo NRS, Linkoping, Norr-
koping NRS, Ringarum NRS, Vdversunda NRS.
Viis t er g t) t land : Finnekumla NRS, Kinna, Kinnekulle,
Sodra Kirketorp, Ojehed. Bohuslciz.' Brastad, Dingle
NRS, Munkedal, Naverstad NRS, Syd-Koster NRS,
Ytterby NRS. Dalsland: Bengtsfors, Elleno NRS,
Kopmannebro, Rostock ZMB, Stenebyniis NRS,
Vensborg, Amfll NRS. Ncirke: Askersund, Skrimstad,
Skolberga NRS, Orebro. Siidermanland: Bjornlunda
NRS, Musko NRS, Molnbo NRS, Nykoping, Trosa,
Tyreso NRS, Vreta, Viisterhaninge Z}dB,, Alberga.
Uppland.' Ekolsund NRS, Eldgarn NRS ZML, En-
koping ZMI), Gimo NRS, Hammarby NRS, Hibo-
Tibble NRS, Hfltuna NRS, Ingaro, Ljustero NRS,
Munso NRS, Norrtiilje NRS, Ro NRS, Skokloster
ZMB, Stockholm NRS ZML ZMU, Tensta ZMB,
Ultuna IVU ZMB, Uppsala IVU, NRS ZN.{.IB ZML
ZMIJ Oregrund ZN.4B, Osterskiir, Osterflker ZMU.
Vdstmanland: Arboga Z}�'4B ZML, Dingtuna NRS,
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Fanthyttan NRS, Fellingsbro ZNIf.B, Guldsmedshyt-
tan, Kolbiick NRS, Kolsva ZMB, Kdrrbo ZIN[.4B,
Koping ZM.B, Munktorp NRS, Sala NRS, Skultuna
ZMB, As. Viirmland: Arvelsiter NRS, Arvika, Brun-
skog NRS, Ed, Forsvik, Gylleby NRS, Lflngban
NRS, Nilsby, Siiffle NRS ZML, Torsby NRS, Ohe.
Dalarne.' Avesta ZMB, Falun, Floda NRS, Furudal
NRS, Harnds NRS, Idre, Ludvika NRS ZML, Smed-
jebacken, Store Tuna, Soderbiirke NRS, Vangsbro.
Gcistrikland: Hamringerfjiirden NRS, Hille NRS,
Ockelbo NRS, Trodje NRS. Hrilsingland: Bollniis
NRS, Delsbo, Soderhamn NRS. Medelpad: Sundsvall
NRS ZML, Timrfl NRS, Ange. Hririedalen: Funis-
dalen ZMB. Jcinttland: Doda-Fallet NRS, Froson
NRS, Hallen, Lockne, Oviken, Snasahogarne NRS,
Stromsund NRS, Ostersund NRS. Angermanland:
Bjiista NRS, Bjorna NRS, Forsmo NRS, Hiirnosand
NRS, Hflkniis NRS, Solleftefl NRS, Ornskoldsvik
NRS. Vcisterbotten: Bergsbyn NRS, Bodarna NRS,
Degerfors NRS, Hiillnls NRS, Kroksjo NRS, Pipar-
bole NRS, Vindeln NRS, Viinniis NRS, Viisterhiske
NRS. Norrbotten: Boden NRS ZML,, Kalix NRS,
Karungi NRS, Lulei NRS ZML, Nybygget NRS,
Pajala NRS, Pitefl NRS, Vita NRS. Laplaid.' ? loc.

d (Wahlb.) NRS. As. Lpm.; Asele NRS. Ly. Lpm.:
Lycksele NRS. Lu. Lpm.; Kvikkjokk V 1843 (Anders-
son).

Unrevised recor ds: Ostergdtland; Skiinninge (Ner6n
1892). Jrimtland: Edsflsen (Ringdahl 1915). Gotland:
Niir; Medelpad: Tyndero ; Hcirjedalen: Fjdtllniis:' Vcis-
terbotten: Lovitnger (Ander ih litt.).

Finland. Occurring throughout the country

north to about 67' N, yet nowhere frequent.

(Elfvine 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. Jreren and a few islands north

of Stavang€r, might be a maritime form. He

found the individuals larger, more robust than

those of the eastern Norwegian population. His
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ly longer than distal width, about as long as Ara r.
Clypeus bending towards the base. Outer surface

of hind tibia barely or not alutaceous. To rather

coarsely granulated. Coat even, very short. Body

robust, wings evenly infuscate.

Queen measurements. N - 15; Sweden:

Skine ; malar space: 1 .05 mm ( +0.05 +0.01)
range: 1.00-1.15 mm; 'radial length':  4.38 mm
(+0.11+0.02) range: 4.25-4.55 mm; interalar

width : 5.47 mm ( +0.18 +0.05) range : 5.23-

5.73 mm. Body of large size.

Colour pattern Tn-u 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 T1 were also traced.

Male

Morphological characters. St u distally gently

rounded and even, i.e. without lateral swellings.

St, 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), Tr, lunate anterior pafi of T, with pale

yellow hairs. At least fringes of Tu-u 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 vafiable mixture of dark and light hairs, often

fringed whitish. Occasionally Tr-, predominantly

black-haired andlor To-u 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 Oslofiord. The list below reveals no
recent records and the present distribution is
uncertain.

It 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 99
(Siebke) ? H (Esmark) ZMO, Slemdal ? 30 May 1910
(Sch.) TRM, Toyen 4 HH (Siebke) ZMO, V. Aker 2W
(Siebke) ZM.O. Buskerud (Bt,).' Hurum: Filtvedt 3 VV
d 8 Aug. 1910 (Sch.) TRM. Vestfold; Notteroy: Teie
q 25 Aug. 1934 V 2 Aug. 1935 (Bache). Hordaland
(HOy).' Fana: Skipanes ? 28 July 1907 (Barca) VCA.
HOi: Etne: Etne ? 2l June 1923 (Mei.).

Unrevised records: Vest-Agder ( VAy); Flekkefjord:
Loga and Hordaland (HOi): Ullensvang: Ullensvang
(Meidelll934a) 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 Sor-Trcindelag (STi): Oppdal: Driv-

stua (Siebke 1880) were revised to B. ltortorum

and those from Buskerud (Bv) : Al (Strand 1898a)

likewise to B. hortorum and B. sporadicus respec-

tively. Record from Hedmark (HEs) : Vang:

Hjellum (Wexelsen & Skire 1934) was revised

to B. hortorum (Meidell unpublished).

Sweden Widely distributed throughout the

lowlands northeast to 60o 30' N in Uppland, also

occurring in 6land 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

Htirjehhgna mountains, cf. the list below, is
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Siivsjo NRS, Viirnanas. Oland: Bengtstorp, Borgholm
NRS, Boda NRS, Hogsrum NRS, Kleveby, Morby-
lflnga NRS ZML ZMU, Norra alvaret, Segerstad
NRS, Skogsbyn NRS, Vickleby NRS. Gotland; Aus-
ters NRS, Firo NRS ZML, Garda, Hogklint, Klinte,
Kyllei NRS, Lilla Karlso, Ljugarn Zi|l{A, Roma-
kloster NRS, Slite NRS, Sudersand, Visby NRS,
Viinge. dstergritland: Alvastra NRS, Borensberg
GNM, Dagsberg NRS, Hdllestad NRS, Hogby ZMB,
Linkoping NRS ZMB ZML, Ljung NRS, Malmsliitt
NRS, Norrkoping NRS ZM.A, Skonberga NRS,
Slaka, Tollstorp, Valdemarksvik NRS. Vristergdtland :
Finnekumla NRS, Rflbiick NRS, Skara GNM. Bohus-
Irin: Skafto NRS, Syd-Koster NRS. Dalsland; Bengts-
fors, Bickefors, Kopmannebro, Mellerud. Ncirke:
Stora Mellosa ZN.[B. Stidermanland: Molnbo NRS,
Nykoping, Ndvekvarn NRS, Rekarne NRS, Sjosa
ZMB, Strdngniis NRS ZMB, Trosa, Uto NRS, Valla
NRS, Viisterhaninge Z}dB, Alberga ZMB ZML.
Uppland; Adelso NRS, Angarn NRS, Danderyd NRS
ZMB, Elmsta ZMB, Enkoping ZMU, Gimo NRS,
Hammarby NRS, Knutby ZMB, Lidingo NRS, Lovo-
Drottningholm NRS, Rydbo, Skokloster ZMB, Stock-
holm NRS ZMA ZML ZMU, Tensta ZMB, Ultuna
IVU, Uppsala IVU NRS ZM.A ZN{{B ZML ZMU,
Viirmdo, Yxlan Z}i..{B, Osterskiir, Osteriker ZMU.
Vcistmanland: Arboga ZN{{B ZML, Fellingsbro ZMB,
Kiirrbo ZMB, Munktorp NRS, Sala, Skultuna Zll.fB.
Ytirmland: ? loc. NRS, Forsvik, Torsby NRS. Da-
Iarne: Htirjein, Hiirjehigna ? 27 July 1927 (Forss-
lund) NRS.

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:

Sk6ne: Norra Nobbelov in Lund 8 ?? 24 HH
3 dd 6 Aug. l93l (Ander & Kemner) Z}t/.L)
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: Skflne - Oland;

Queen: 16 May-5 Sept. ; worker: 20 May-
26 Sept.;  male: 13 July-l4 Sept.

SUBGENUS RHODOBOMBUS DALLA
TORRE

Rhodobombus Dalla Torre, 1880, p. 40, type-
species Bremus pomorum Panzer - Bombus
pomorum (Panzer) by designation of Sandhouse
(re43).

(Pomobombus Krtiger, 1917, p. 65, type-species
Bombus pomorum (Panzer) :_ Bremus pomorum
Panzer by designation of Sandhouse 1943.)

BOMBUS (RHODOBOMBUS) POMORUM
(PANZER)

(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:

Ostergotland: 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 l2-7 -ll; (2) det. Bgtsn; (3)

Specimens from Htilsingland (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 Bremus pomorum Panzer, 1802-1805, part 86
coast. Rare. Records (Fig. 92) were taken from Teil 18, type not traced.
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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. subterreneus,
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 Skine and 6land. 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. ruderatzs (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 fsles, Madeira, and
Northwest Africa. B. cullumanus and B. ruderatus
are restricted in Fennoscandia to southernmost
Sweden, while .8. veteranzs (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 Ostergotland: 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 advanced southern species'
as used here, applies to species with recent distri-
brrtion 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 alpinalarcticA.

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 Norw&y, 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. Hult6n 1950, the maps) is a dension
zone due to a complex of ecological factors,
of which climatic ones play an important role.

t9I



ur N o09 of lseerluou pepJoceJ z(pluecs pu?

drlunoc eql go ped lsoruursglnos oql q Euprnrco

dpreu uepe/(S q eUqA\ 'N 
"99 flrueu ol rllrou

frlunoc eql Jo lulod lsoruuJeglnos eql tuo4

lseoc eueJlxe eql of peprJlseJ sr femrolq uI

selceds oql 'elqe>lrerueJ sl (V V6'Z,g'sEI.{) tantol
-s?nct'gJo uollnqlJlslp u€rl€urpuecs punfsrp egl
'eJerl popnlcw eJe sgtwnq 'g pue wnnqts 'g

'snu&ota 'tI 'snauDtatqns 'g 's44satta1 'g 'utnJ

-ocsnta 'g '(C-y 
V6'EIC) Dtuqrog Io ItnC to pua

uaqnos ar,lt Eulsson Uuil uaqttou tlUM sapadg
'll 

Jo rluou Eurssud Jo eruqlog Jo
JInC Jo pue urerllnos eql Eurssorc slFull uJequou
erll Jo uol4sod eql o1 Eurproccu sdnorEqns oa\l
olq pepplp ere serceds eql ',te/ruoN 

Jo lsuoc
lse/( pu" qlnos erueJlxe etll Euole Eurpuelxe
'serceds eql Jo eruos tfq peleJlsuouep dpeelc
sr JelJJ"q I€Jnleu e s€ eEuer ulelunoru eql

snuDnlat 'g : J : (snrcuqeg) sngotapnt 'g:g :(dqrry) snuDuryln? 'g:V Jo
ut dl 00e dE @l 0

'(srucuqeg)

stprll ureqlrou eEe.re^€ oql '€6 'EId

uillo-T'Yz6l



Studies on Scandinavian Bumble Bees 193

Fig. 94. The average northern limits of A: B. muscorum (Linnaeus); Bt B. tenestris (Linnaeus); C: B. subterra-
zeas (Linnaeus);D: B. magnus Vogt; E: B. sylvarum (Linnaeus); F: B. humilis Illiger; G: B. Iapidarius (Lin-
naeus); H: B. ruderarius (Miiller); I: 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.

Iiepetterseni 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:

Kilpisjiirvi 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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It is also known from Tunisia, Turkey and the
Caucasus.

As mentioned in the treatment of B. distingu-
endus (Figs. 91, 94 I) 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 Trondheirnsfiord, the latter
apparently connected to Sweden in Jiimtland.
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. soroeensrs (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-Trcindelag
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 paft of Dalsland
and northwards. Outside Scandinavia it occurs
throughout the taiga east to the Pacific coast
and at least in Finland, extending north to 70o 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 ^8. sporadiczs. 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 Norwoy,

the species ranges between 59o and 68" 30' N,
and locally reaches the inner end of some western

fiords and the extreme coast north of Trond-
heimsfiord. The Swedish population ranges from
Hiirjedalen 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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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 Dovrefiell in Norway and a local mountainous

occurrence in Hiirjedalen 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 Hiirje-

dalen and Jtimtland. 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. Q.

diabolicus extends east throughout Northern

Finland to Kola pen. and ,8. 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 alpinal

arctica and regio subalpinaf 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

thrbughout 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

alptnalorctica and regio subalpine f 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 Bottfiria

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 ate 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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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. 6l 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 frorn 55o20' to 7loll' 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-
ttts, B. alpinus, B. lapponicus, and the taiga
species B. sporadicus and B. cingulatus, ate re-
presented. Flowever, 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. muscoruffi, 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. nt.

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 quatern ary 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 sllrvey 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 (Wtirm), timing,
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boreo-alpine B. wurfleini and the arcto-alpine

B. alpinus and the subspecies ,8. 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,

ate eastern immigrants as regards the invasion

over Finland. Otherwise eastern immigrants refer

to the tundra elements,B. hyperboreus, B. arcticus,

B. balteatus and B. l. lapponicus (Fig. 96 A-B,

D-E) and to the taiga elements, viz. B. sporadicus,

B. ctngulatus 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. F{owever, double immigration of B. lap-

ponicus, represented by two subspecies (Fig. 63),

is obvious. The nominate subspecies is a north-

eastern immigrant while .8. l. scandinavicus is a

southern invader and consequently is included

above as a southern immigrant.

B. consobrinus (Fies. 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

LJ.S.S.R., emphasize their subspecific identity

and gives reason to surmise a former continuous

distribution in post -glacial time.
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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 56,7A0
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 typ e 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 andlor
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 25 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. lucorotm.
The subgenus is represented by four species, viz.
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B. lucorum, B. magnus, B. sporadicus and B.
terrestrus 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. l. lapponicus and
B. l. 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 ,8. 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 ,8.
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 Alpinobombu.s. The conspecificity
of the Canadian B. q. arcticus and the Scandi-
navian B. a. diabolicus ( - B. alpinifurmis) is
evaluated and maintained, i.e. a specific ranking
of the latter is refuted. The unstable colouring,
including melaniSffi, of -8. balteatus is studied.
It is concluded that the gre at 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 fdct 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. jonellus 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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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 all
districts within a county, only the two last are used in Figs. 92,
98, to save space. The suffixes (i), (y), (n), (s), (v), (o) refer to
the inner, outer, northern, southern, western and eastern district
ot the county cf. Fig. 99.
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18 Nordland county
tgOa Bod" (,
1805 Narvik (o)
1811 Bindal (y)
1814 Bronnoy (y)
1815 Veea (y)
1816 Vevelstad (y)
1818 Heroy (y)
1820 Alstahaug (v)
1822 Leirfjord (y)
1824 Vefsn (i)
1825 Grane (i)
1826 Hattfjelldal (i)
1827 Dsnna (y)
1828 Nesna (y)
1832 Hemnes (i)
1833 Rana (i)
1834 Lursy (y)
1835 Trrena (y)
1836 Rsdoy (y)
1837 Melsy (y)
1838 Gildeskil (y)
1839 Beiarn (i)
1840 Saltdal (i)
1841 Fauske (i)
1842 Skjerstad (i)
1845 Ssrfold (o)
1848 Steieen (s)
1849 Hamaray (a)
1850 Tysfjord (o)
1851 Lsdingen (v)

1852 Tjeldsund (s)
1853 Evenes (s)
1854 Ballangen (o)
1855 Ankenes (s)' ,
1856 Rsst (v)
1857 Vrersy (v)
1858 Moskenes (v)
1860 Vestvigoy (v)
1865 Vflean (v)
1866 Hadsel (v)
1867 Bo (v)
1868 Oksnes (v)
1870 Sortland (v)
1871 Andsy (v)

19 Troms county.
1901 Harstad (y)
1902 Tromso (y)
1911 Kvafj'ord (v)
1913 Skenland (i)
1915 Bjarkoy (y)
l9l7 lbestad (y)
l9l9 Grataqgen (i)
1921 Salangen (i)
1922 Bardu (i)
1924 Milselv (i)
1925 Sarreisa (i)
1926 Dyray (y)
1927 Tranoy (y)
1928 Torsken (y)
1929 Berg (y)

,193'I Lenvik (y)
1933 Balsfjord (i)
1936 Karlssy (y)

" 1938 Lyngen (i)
1939 Storfjord (i)
1940 K&fjord (i)
1941 Skjervay (y)
1942 Nordreisa (i)
1943 Kvenangen (i)

20 Finnmark county
2OW Hammerfest (v)
2002 Vardo (n)

:,2003 Vadso (n)
't011 Kautokeino (i)
2Ol2 Alta (i)
2Ot4 Loppa (v)
2Ol5 Hasvik (v)
20rc Soroysund (v)
2017 I(valsund (v)
2018 Missy (v)
2Ol9 Nordkapp (v)
2O2O Porsanger (n)
2O2L Karasjok (i)
2022 Lebesby (n)
2023 Gamvik (n)
2024 Berlevig (n)
2025 Tana (n)
2027 Nesseby (n)
2028 Bitsfjord (n)
2O3O Ssr-Varanger (o)

33

S9-

-9!ttn

'  
50km

Fig. gT.Division of Northern Norway. Names and limits dated to 1969. O-O.

14. Bumble Bees.
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R U R A L  D I S T R I C T S  A N D  C I T I E S  I N  N O R W A Y

T h e  n u m b e r s  b e l o w  r e f e r  t o  o f f i c i o l  i n d e x  n u m b e r  o f  t h e  r u r o l  d i s t r i c t s  o n d  c i t i e s .

The iwo f i rs t  f igures  cor respond to  the  index  number  o f  the  county  ond the  two los t

to  the  index  o f  the  ru ro l  d is t r i c t  o r  the  c i ty .  As  the  two f i rs t  f igures  ore  common

for  c f  l  d is t r i c ts  w i th in  o  county ,  on ly  the  two los t  o re  used in  F igs .  97 ,  gg ,  to  sove

spo.e .  The su f f i ces  ( i ) ,  (y ) ,  (n ) ,  G) ,  (u ) ,  (O)  re fe r  to  the  inner ,ou ter ,  nor thern ,

s o u t l i e r n ,  w e s t e r n  o n d  e o s t e m  d i s t r i c t  o f t h e  c o u n l y  c f  F i g ,  9 9 .

0423 Grue G)

0425 Asnes (s)

M26 V6ler (s)

0427 Elverum (s)

0428 Trysil (n)

O4zS Amot (n)

0430 Stor-Elvdol (n)

0432 Rendolen (n)

0434 Engerdol (n)

0435 Tolsq-Os (n)

0437 Tynset (n)

0438 Alvdol (n)

0439 Fol ldol (n)

05 Opplond county

0501 Li l lehommer (s)

0502 Giovik (s)

051 I Dovre (n)

0512 Lesio (n)

0513 Sk i6k  (n )

0514 Lom (n)

0515 Vdsd (n)

0517 Sel (n)

0518 Fron (n)

0520 Rinsebu (s)

0521 @yer (s)

0522 Gousdol (s)

0528 Qstre Toien (s)

0529 Vesire Toten (s)

0532 Jevnoker (s)

0533 Lunner (s)

0534 Gron (s)

0536 Sgndre Lond G)

0538 Nordre Lond (s)

0540 Sgr-Aurdol (s)

0541 Etnedol (s)

0542 Nord-Aurdol (s)

0543 Vestre Slidre (n)

0544 Qystre Slidre (n)

0515 Vong (n)

06 Buskerud county

0601 Rinserike (9)

0602 Dommen (g)

0604 Kongsberg (g)

0615 Fl6 (v)

0616 Nes (v)

0617 Gol (v)

0618 Hemsedol (v)

oo t r  A t  1u ;

0620 Hol (v)

0621 Sisdol (v)

0622 Krgdsherod (9)

0623 Modum (p)

0624 Qvre Eiker (9)

0625 Nedre Eiker (g)

0626 Lier (9)

0627 Rpyken (9)

0628 Hurum (9)

0631 Flesbers (9)

0632 Rollos (v)

0633 Nore og Uvdol (v)

07 Vestfold county

0702 Holmestrond

0703 Horten

0705 Tgnsberg

0706 Sondefiord

0707 Lorvik

0708 Stovem

0 7 1 I  S v e l v i k

0713 Sonde

Q714 Hof

0716 V6 le

0717 Borre

0718 Rormes

0719 Andebu

0720 Srokke

0721 Sem

0722 Ngttergy

0723 figne

0725 T ig l l ing

0726 Brunlones

0727 Hedrvm

0728 larcrrl

08 Telemork county

0805 Porsgrunn (y)

0806 Skien (y)

0807 Notodden (i)

081 I Si I  ion (y)

0814 Bomble (y)

0815 Kroserg (y)

0817 Drongedol (y)

0819 Nome (y)

0821 Bp (i)

0822 Souherod (i)

0826 Tinn ( i)

0827 Hio*dol ( i)

0828 Seliord ( i)

0829 Kviteseid (i)

0830 Nissedol (i)

0831 Fyresdol (i)

0833 Tokke (i)

0834 Vinie ( i)

09 Aust-Agder counly

0901 Risgr (y)

0903 Arendol (y)

09Ol Grimtod (y)

09l l  Gierstod (y)

0912 Ves6rchei (y)

0914 fvedestrond (y)

0918 l/olond (y)

0919 Frolond (y)

0920 @yestod (y)

0921 Tromgy (y)

0922 Hisgy Q)

0923 Fiere (y)

0924 Londvik (y)

0926 Lillesond (y)

0928 Birkenes (y)

0929 Amli (i)

0935 lvelond (y)

0937 Evie og Hornnes ( i)

'0938 Byslond ( i)

0940 Volle ( i)

0%l  Byk le  ( i )

l0 Vest-Agder county

l00l Krist ionsond (y)

1002 A/ondol (y)

1003 Forsund (y)

1004 Flekkefiord (y)

l014 Venneslo (y)

l0l7 Songdolen (y)

l0 l8  59sne (y )

l02l Momordol (y)

1026 Aserol (i)

1027 Audnedol (y)

1029 Lindesnes (y)

1032 Lynedol (y)

1034 Hegebostod (i)

1037 Kvinesdol ( i)

1046 Sirdol ( i)

I I Rogolond county

l l0 l  E igersund (y )

I 102 Sondnes (y)

I 103 Stovonger (y)

I 106 Hougesund (y)

l l l l  Sokndo l  (y )

l l l 2  Lund (y )

l l14  B ie rk re im (y )

l l 1 9  H d  ( y )

l l20 Klepp (y)

l12 l  T ime (y )

I122 Giesdol (y)

I124 soto (y)

I 127 Rondoberg (y)

I129 Forsond ( i)

I I30 Strond (y)

I133 H ie lme lond ( i )

I  134 Suldol ( i)

I  135 Soudo ( i)

l l4l  Finngy (y)

I 142 Rennespy (y)

I144 Kvihgy (y)

1145 Bokn (y)

I146 Tpver

I149 Kormgy (y)

l l5 l  Uh i ro  (y )

I154 Vindofiord (y)

l2 Hordolond county

12 l l  E tne  ( i )

l214  @len (y )

12l6 Sveio (y)

l2l9 Bgmlo (y)

l22l Stord

1222 Fitior (y)

1223 Tysnes (y)

1224 Kvinnhercd (i)

1227 )mdol (il

1228 Oddo (i)

1239 Ullensvong ( i)

1233 U lv ik  ( i )

1234 Gronvin (i)

1235 Voss ( i)

.1238 Kvom (i)
'1241 Fuso (y)

1242 Somnonger (y)

1243 Os (y)

1244 Austevoll (y)

1245 Sund (y)

1246 Fiel l  (y)

1247 Ask|y (y)

1248 Loksevds (y)

1249 Fona (y)

1250 Amo (y)

l25l Voksdol (y)

1252 Modolen (y)

1253 Ostergy (y)

tzss Asone (y)

1256 Melond (y)

1259 @ysorden (y)

1260 Rodgy (y)

1263 Lindas (y)

1264 Austrheim (y)

1265 Fedie (y)

1266 lvlosfiorden (y)

l30l Bergen (y)

14 Sogn og Fiordone
county

l40l Floro (y)

l4 l l  Gu len  (y )

t4 t2  s t luna (y )

14l3 Hyl lestod (y)

1416 Hgyonger (y)

14r7  v ik  ( i )

14l8 Bolestrond ( i)

14l9 Leikonger ( i)

1420 Sogndol (i)

l42l Aurlcnd ( i)

1422 Lcrdol (i)

t424 Araol (i)

1426 Luster (i)

1428 Askvoll (y)

1429 Fioler (y)

1430 Goulor (y)

l43l Jglster (y)

1432 Fgrde (y)

1433 Noustdol (y)

1438 Bremonger (y)

1439 V6ss9y (y)

l . t4l  Sel ie (y)

1443 Eid (y)

1445 Gloppen (y)

1,148 Stryn (i)

l5 r\&re og Romdol
county

l50l Alesund (y)
'1502 

lvlolde (y)

1503 Kristionsund (y)

l5l I Vonylven (y)

l5l4 Sonde (y)

l515 Her6y (y)

l5l6 Ulstein (y)

l517 Horeid (y)

l5l9 Voldo (y)

1520 @rcro (i)

1524 Norddol (i)

1525 Stron& (i)

1527 @rckos (y)

1528 Sykkylven (y)

1532 Giske (y)

1534 Horom (y)

J535 Vestnes (y)

I539 Rounn ( i)

1543 Nesser ( i)

1545 Midsund (y)

1546 Sondgy'(y)

1547 Aukro (y)

1548 Fr<eno (y)

l55l Eide (y)

1554 Avergy (y)

1556 Frei (y)

1557 Giemnes (y)

1560 Tinsvoll (y)

1563 Sunndol ( i)

1566 Sumodol (i)

1567 Rindol ( i)

1569 Aure (y)

l57l Holso (y)

1572 Tustno (y)

1573 Smglo (y)

l6 Sgr-Trgndelog
county

l60l Trondheim (i)

1612 Henrne (y)

l6l3 Snil l f iord (y)

l6l7 Hitro (y)

1620 Frgyo (y)

162l @rlond (y)

1622 Asdenes (y)
'1624 

Risso (y)

1627 Biugn (y)

1630 Afiord (y)

1632 Roon (y)

1633 Osen (y)

1634 Oppdol (i)

1635 Rennebu (i)

1636 A,leldol (i)

1638 Orkdol (i)

1640 Rgros (i)

lo44 Alen (i)

1645 l-hltdolen (i)

1648 Midtre Goul&l ( i)

1653 lvielhus (i)

167 Skoun (i)

1662 Klebu ( i)

1663 l /olvik ( i)

1664 Selbu (i)

1665 Tydol (i)

l7 Nord-Trjndelos
county

1702 Steinkier ( i)

1703 Nontsos (y)

lTll lvler6ker (i)

l7l,f sriordol (i)

l7l7 Frosto (i)

l718 Leksvik ( i)

l719 levonger ( i)

l72l Verdol ( i)

1723 lvtosvik (i)

1724 Yernn (il

1725 Nomdolseid ( i)

1729 lndergy (i)

1736 Snaso (i)

1738 Lieme (i)

1739 Rgyrvik (i)

1740 Nomsskogon (i)

1742 Grcr's (i)

1743 Hgylondet (i)

!744 Overhollo (i)

1748 Fosnes (y)

1749 Flohngcr (y)

l/50 Vikno (y)

l75l Nergy (y)

1755 Leko (y)

0l Ostfold county

0 l0 l  Ho lden

0102 Sorpsborg

0103 Fredrikstod

OlM Moss

0 l  I  I  Hvo le r

0l l  3 Borge

0 l  14  Vor te ig

01 l5  Sk ieberg

0l l8 Aremork

0 l  l9  Morker

0 l2 l  Rgmskog

0122 Trggstod

0123 Spydeberg

0124 Ask im

Cl25 E idsberg

0127 Sk ip tve t

0128 Rokkestod

0130 Tune

0 l3 l  Ro lvsgy

0133 Kr6kergy

0134 Onsgy

0135 R6de

0136 Rysse

0137 V6 ler

0138 Hobg l

02 Akershus counfy

021I Vestby

0 2 r 3  s k i

oz t l  A t

.0215 Frogn

0216 Nesodden

0217 Oppeg6rd

0219 Bcerum

0220 Asker

0221 Aurskog-Hglond

0226 Sgrum

0227 Fet

0228 Relingen

0229 Enebokk

0230 Lgenskog

0231 Skedsmo

0233 Nittedol

0234 Gierdrum

0235 Ullensoker

0236 Nes

0237 Eidsvol l

0238 Nonnestod

0239 Hurdol

0301 Oslo

O4 Hednnrk county

0401 Homor (s)

0402 Kongsvinger (s)

0412 Ringoker (s)

0414 Vons (s)

0415 Lgten (s)

0417 Stonge (s)

O4l8 Nord-Odol (s)

0419 Sor-Odol (s)

0420 Eidskos (s)

Fig. 98. Division of Southern Norway. Names and limits dated to l 969. 0:6.
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Studies on Scandinavian Bumble Bees

Abbreviations of counties

Norvegia

Oppland
Rogaland
Sogn og Fjordane
Ssr-Trsndelag
Telemark
Troms
Vest-Agder
Vestfold
Ostfold

: vestre (western)
: OStre (eastern)

209

AA :Aust-Agder O :
AK : Akershus (incl. Oslo) R :
B : Buskerud SF :
F : Finnmark ST :
HE : Hedmark TE :
HO : Hordaland (incl. Bergen) TR :
MR : Msre og Romsdal VA :
N : Nordland VE :
NT :Nord-Trondelag O :

The suffixes (small letters) mean:
i : indre (inner) n : nordre (northern) v
y : ytre (outer) s : Soro (southern) o

Fennoscandia orientalis

Ab : Regio aboensis 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

Bl. : Blekinge Jmt. : Jdmtland
Boh. : Bohusliin Lu.Lpm. : Lule Lappmark
Dlr. : Dalarne Ly.Lpm. : Lycksele Lappmark
Dlsl. : Dalsland Med. : Medelpad
G.Sand. : Gotska Sandon Nb. : Norrbotten
Gstr. : Gdstrikland Nrk. : Niirke
Gtl. : Gotland P.Lpm. : Pite Lappmark
Hall. : Halland Sdm. : Sodermanland
Hls. : Hdlsingland Sk. : Skine (Scania)
Hrj. : Hdrjedalen Sm. : Smiland

Lapland (Lpl.) is divided into five Lappmarks.

Dania

2 : the main islands

: Lapponia kemensis
: Lapponia murmanica
: Lapponia ponojensis
: Lapponia petsamoensis
: 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. : Vdsterbotten
Vg. : Vdstergotland
Vrm. : Virmland
Vstm. : Vdstmanland
Ang. : Angermanland
As.Lpm. : Asele Lappmark
Og. : Ostergotland
Ot. : Oland

I : Jylland 3 : Bornholm
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A free drawing by G. Langhelle, from Skorikov 1922b.




