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Scandinavian species of the genu s Psithyru, Lepeletie. '* W*
(Hymenoptera: Apidae)

ASTRIDLAKEN

Introduction
The genus Psithyrus Lepeletier comprises about

45 species described from the palaearctic, nearc-

tic, oriental and neotropical regions. The bulk of

the species is confined to the palaearctic region

where 30 taxa at present have specific status (e.g.

Popov l93l; Thalcfl 1961 ,,I974a). The greatest di-

versity is in the east part of the region; only 10

species occur in Europe (Reinig 1981), 9 of which

are found in Scandinavia, i.e. Norway and Swe-

den.
The species in this genus, the cuckoo bumble

bees, are social parasites depending on the social

bumble bees , Bombus Latreille for their exis-

tence. They havb been recorded from sea level to

subalpine/subarctic regions but in general they do

not occur at the peripheries of the ranges of their

potential hosts.
Variations in climate, structure and topography

cause great ecological differences throughout

Scandinavia which extends from 55"21'N to
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71"I1'N (NU 1977). As the inquilines are mar-

kedly less abundant than their industrious hosts,

information on distribution, geographic variation,

ecology, etc. of individual Psithyrus spp. requires

repeated observations in a variety of habitats.

The present work is an effort to provide a basis

for further studies of Psithyrus. Owing to the cur-

rent interest in this host/parasite relationship reli-

able references to the European host species are

included, i.e. references to observations of bum-

ble bee colonies usurped by the Psithyrus spp. in

question.

Historical review
In dividing the Scandinavian bumble bees into

two sections Dahlbom (1832) unintentionally

separated the social bumble bees from the in-

quilines. Lepeletier (1832) subsequently claimed

that the taxa listed in Dahlbom's divisio Z:da con-

Ent scalrd
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Methods

Taxonomy

Keys to the genera of Bombinae and to the

species of European Psithyrus are provided. The

papers of Popov (1931) and Pittioni (1939) were

consulted. The nomenclature of Bombus follows

Loken (1973).

M orpholo gical terms, abbreviations

The terminology follows Loken (1973). Ab-
breviations and additional terms:
Avtz in female, Ar-r: in male: Individual seg-

ments of antennae.
Bt: Basitarsus.
Genal furrow: Border between vertex and upper
gena (Fig . 4).
Str-e in female, Str-z in male: Individual gastral

sternites.
Tr-o in female,T p7 in male: Individual gastral ter-
gites.
Upper gena: Part of gena outside genal furrow and

upper part of eye.

Measurements

The following measurements were taken in

both sexes: (a) Rl (Fig. 1); (b) Iw (Fig.3); (c) Hw
- head width; (d) hamuli number; (e) Lh (Fig. 5);

(f)  Dh (Fie s); (e) Ar; (h) A$ ( i)  A';  ( j)  or (Fig.

+); (k) Oe (Fig . 4). The measurements of a-f pre-

sented by number (N), mean, * standard devia-

tion and range, and are given in mm. Those

marked g-k are expressed in micrometer units as

only the proport ions g:h: i  and j :k are used.

Interalar width is chosen as an indicator of body

size and the following categories were used:

Female: Body large, mean Iw >5.00 mm; body

of medium size Iw 4.60-5.00 mrn; body small, Iw

<4.60  mm.
Male: Body large, mean Iw >3.70 mm; body of

medium size, mean Iw 3.55-3.70 mm; body small ,

mean Iw <3.55 mm.
If not otherwise mentioned the measurements

refer to populations in SE Norway and S Sweden.

Distribution

The presentation of maps, list of localities and

other references to the occurrence of the species

Scandinavian species of Psithyrus Lepeletier 3

follow Loken (1973) except that regional division

follows NU (1977). Danish and Finnish distribu-

tions indicated on the maps are from Hammer
(1970) and Pekkarinen et al.  (1981).

If not otherwise mentioned the general distribu-

tion of the individual species is taken from Popov
(1931), Panfilov (1957), Reinig (1971), Tkalcfl
( I974b) and Rasmont (1983).

Biology
The life cycle of Psithyr,zs is broadly similar to

that of. Bombus (Alford 1975). Being an obligate

social parasite, however, Psithyrus is unable to

build up a colony of its own. The females lack pol-

len collecting apparatus and wax producing

glands; they cannot produce a worker caste and

usurp a bumble bee colony to raise the next gener-

ation (Pouvreau 1973; Alford 1975). The female

inquiline emerges from hibernation later then her

host (Postner 1952; Reinig 1973; Husband et al.

1980). She has great success in invading a nest

when the colony is not too small but has a suffi-

cient number of workers to rear her brood; if too

populous she may lose in fights with the workers

(Pouvreau 1973; Alford 1975).

Phenology
The flight activity of hibernating females is gen-

erally confined to late spring - early summer; such

females are occasionally observed later in the sea-

son, however (Alfken I9I3; Pittioni & Schmidt

1942; Wagn er 1971). The young females are rarely

recorded in the field. They emerge approximately

at the same time as the males (Husband et al.

1980) and are occasionally observed feeding in

flowers during the flight period of the males

(Alfken l9l3; Pittioni & Schmidt 1942; Wagner

reTr).

Classification
The family Apidae is restricted in recent classifi-

cation to the subfamily Apinae, Meliponinae and

Bombinae (Winston & Michen er 1977 ). Itt the ho-

larctic region the family is represented by Apinae:

Apis L. and Bombinae: Bombus Latreille and

Psithyrus Lepeletier.
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ENT. SCAND. SUPPL. 23 (1984) Scandinavian species of Psithyrus Lepeletier 5

Figs. 6-15. - 6. P. bohemicus (Seidl) Q; A = right mandible, B = ocellar-orbital field, C : callosities of sternite
6.- T.P.vestal is(GeoffroyinFourcroy)9;A:ocel lar-orbitalf ield,B:cal losit iesofstemite6.- S.P.rupestr is
(Fabricius)Q,cal losit iesofsternite6.- 9.P.barbutel lus(Kirby)Q,cal losit iesofsternite6.- l0.P.campestr is
(Panzer) Q, cal losit iesofsternite6.- 11. P. sylvestr is Lepelet ier Q;A: r ightmandible,B = tergite6,C = cal-
los i t ieso fs te rn i te6 . -  12 .P.norveg icusSp.Schne iderQ;A: te rg i te6 ,B=ca l los i t ieso fs te rn i te6 . -  L3 .P.
flavidus (Eversmann) Q , callosities of sternite 6. - 14. P. quadricolorLepeletier t ; callosities of sternite 6. - 15.
Fernaldaepsithyrus t; lateral view of tip of gaster.

fringe hardly or not exceeding their greatest width.
T6 keeled (Fig. l2A). Callosities of St6 as in Fig.
I2B P. (Fer-
naldaepsithyrus) norvegicus Sp. Schneider p. 36
Hind tibia and Bt with longest hairs in posterior
fringe markedly longer than their greatest width. T6
inconspicuously or not keeled. Callosit ies as in
F igs .  13 -14  . . . . . . .  9

9. Callosit ies of St6 as in Fig. L3.T4 yellow-haired, T5
black-haired P.
(Fernaldaepsithyrus) flavidus (Eversmann) p. 28
Callosities of St6 as in Fig. 14. T:-s ferruginous-
haired, often with an admixture of whitish hairs
P. (Fernaldaepsithyrus) quadricolor Lepeletier p. 23

MALES

1. Malar space shorter than 3lq the distal width. Stz-a
and genitalia as in Figs. 16-17; penis valve not
hooked beneath . . . . . . . . . .  Ashtonipsi thyrus Fr ison 2
Malar space longer than 3lq the distal width. Stz-s
and genitalia as in Figs. 18-24; penis valve hooked
beneath 3

2. A.3 hardly or not longer than ,A.5. Hind tibia and Bt
with longest hairs in posterior fringe at least as long
as their greatest width. Stz-s and genitalia as in Fig.
16.{{ P. (Ashtonipsithyrw) bohemicru (Seidl) p. 8
,A.3 markedly shorter than As. Hind tibia and Bt with
longest hairs in posterior fringe shorter than their grea-

7 A
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ENT. SCAND. SUPPL .23 (1984) Scandinavian species of Psithyrus

Figs.2l-24. Fernaldaepsithyras Frison; sternite 6, right half of male sternite 7-8 and genitalia. - )il . P. quadricolor
LJpelet ierd;A:steiniteT,B:sternite3,6:pdsteriorpartofgenital ia.- 22.P.norvegrcasSp.Schneiderd;
A^:sterniteT,B=stemitei3,6=genital ia,D-E:postei iorpartofgenital ia.- 23.P:sy. lvestr isl-epelet ierd;
A: sternite6, B = sterniteT, C =-sterniteS, p: lenital is,B: posteriorpartofgenital ia.- 24. P' f lavidus
(Eversmann)d ;A:s te rn i te6 ,B=stern i teT,C:s te rn i teS,D-E=poster io rpar to fgen i ta l ia .

Lepelet ier

K/
ffi
G
W
G
W
24E

G

W

or not exceeding their greatest width. Stz-s and genitalia
as in Fig. 18A{. Coat shaggy

P. (Allopsithyrus) barbutellus (Kirby) p. 12
6. ,A.3 slightly shorter than ,A.5. Hind Bt parallel-sided, ffio-

re than 4x longer than wide. Stz-s and genitalia as in
Fig. 19A-C . T+4with reddish hairs

i; ;;;k;;d ;;#"{',":# Pr#{;'{:'Jl1:ffi:? X ;' o
its greatest width. Stz-s and genitalia as in Fig. 20A{.
T +4without reddish hairs

P. (Metapsithyrw Popov) campestris (Panzer) p. 18

7 . Stu distally broadly rounded. St7-6 and genitalia as in
Fig. 21A{. T+ with an admixture of yellowish, whitish
or pinkish-orange hairs, Ts-, with femrginous hairs .

P. ( Fernaldaepsithyrus) quadricolor Lepeletier p. 23
St6 as in Figs . 23A, 24A. Stz-s and genitalia as in
Figs . 22-24. T q-s otherwise coloured 8

8. ,A.3 markedly shorter than As. Ao- tzZx their width.
Genal furrow distinct. Stz-s and genitalia as in Fig.
22A_E P.
(Fernaldaepsithyrus) norvegicas Sp. Schneider p. 36
,{3 hardly or not shorter than As. Ao-13 shorter than

24B,
22A 23B,

21A

23C 24C
228

22D

21C

23A 22C 22E 23D
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ENT. SCAND. SUPPL.23 (1984)

Description

FEMALE

Body of medium size. Coat rather shaggy.

Measurements: N-20. Rl: 4.06 + 0.265 mm'
3 .55-4 .45  mm;  Iw:  4 .79  +  0 .316 mm,  4 .2V5.30
mm;  Hw:  4 .55  +  0 .233mm,  4 .151.90  mm;  hamul i
number:  20.75 +1.4I0. ,  18-23;  Lh:  I .63 + 0.102
mm, I .45- I .78 mm; Dh:  0.083 + 0.004 f f i f f i ,
0.078-0-094 mm.

Head. Malar space with close distribution of
fine punctures admixed with some coarser ones,
distally fading into an almost impunctate, large
subtriangular area. Clypeus more sparsely and
coarsely punctate on disc than at base, distally
with a well defined median impunctate space.
Upper gena with sparse to moderate distribution
of punctures of varying size; genal furrow usually
indistinct. OOb without accumulation of minute
punctures (Fig. 68). ,{3:Ao:As : 19.5: 11: 1,4,, Ao.n
just longer than their distal width.

Hind lrg.Bt about 2x longer than i ts greatest
width. Longest hairs in posterior fringe of tibia
and Bt as least as long as the segment's greatest
width.

Gaster. T6 smooth, shiny, nearly impunctate on
the disc, closely punctured laterad and distad.
Ridge-like callosities (Fig. 6C) distally more
pointed and less separated than in P. vestalis (Fig.
7B�); rather sparse - mainly fine - punctures on the
disc between the callosities.

Colour pattern. Broad, pale to dull yellow collar
extending aboutllq down the adjacent episternum
and more or less projecting backwards below base
of wing. Extreme posterior fringe of scutellum
usually with single yellow hairs concealed by black
ones. Sparse pale yellow or whitish hairs in lateral
patches of T1 . Latero-posterial patches and ex-
treme distal margin of T3 , T q, and lateral patches
of T5 whitish-haired. T6 laterally and distally, and
St6 outside and between callosities clothed with
golden-brown pubescence. Otherwise coat black.
Yellow hairs paler than in P. vestalis.

Variation. Pile of vertex encroached by yellow.
Collar varying in width, reduced to lateral patches
or completely replaced by black hairs. Pile in cres-
cent-shaped posterior fringe of scutellum ranging
from all black to nearly all yellow. Slight variation
in the amount of whitish hairs on T3 and Ts.
Whitish hairs, particularly on T3 occationally re-
placed by yellow ones.

Scandinavian species of Psithyrus Lepelet ier 9

MALE

Body of medium size. Coat shaggy, long.
Measurements. N - 20. Rl: 3.62 + 0.200 mm.

3 .05 -3 .85  mm;  Iw :  3 .62  +  0 .195  mm,  3 .25 -3 .90
m m ;  H w : 4 . 1 3  +  0 . 2 0 4  m m  , 3 . 6 M . 4 0  m m ; h a m u l i
number :  17 .15  +  0 .988 ,  7G l9 ;  Lh :  1 .32  +  0 .079
mm, 1.18-1.48 mm; Dh:  0.082 + 0.006 f f i f f i ,
0.072-0.093 mm.

Head. Malar space markedly longer than As,
distally impunctate or nearly so, otherwise with ir-

: :ili': lL :r' :x # 1lh 3: ?:'J; ff f T, * J I|
spaced, shallow punctures of varying size; genal
furrow usually distinct. Or - 2x Oe or nearly so.
OOb without accumulation of minute punctures
(see Fig.  68) .  A3:Aa:As :  17:10.5:16,  Ao-r3 about
1.5 x their distal width; flagellum about 3 x longer
than scapus.

Hind leg. Tlbia with a small almost hairless area
close to distal margin; longest hairs in posterior
fr inge up to 1.5x the segment's greatest width. Bt
3.5x longer than i ts greatest width or nearly so;
longest hairs in posterior fringe up to 2x Bt's
greatest width.

Gaster. Stz-s and genitalia as in Fig. 16A-C; that
part of volsella visible from above about 1 .5 x
longer than gonostylus.

Colour pattern. Pile of vertex with black and
yellow intermixed. Collar laterally extending
about l lq down episternum, hairs of posterior
fringe of scutellum and T1 yellow. Hairs of latero-
posterial patches of T z, T +-5 , lateral patches of T6,
at least fringes of Sta-5 whitish. Otherwise coat
black.

Variation. Pile of vertex ranges from all black to
predominanty yellow. Yellow collar varying in
width, laterally passing more than half way down
episternum, reduced to lateral patches or turning
all black. Pile of scutellum ranging from all yellow
to all black. Pile of particularly mid and hind
basitarsi occasionally pale yellowish-brown or tip-
ped so. Whitish patches of T3 varling in size, occa-
sionally whitish hairs extending along extreme dis-
tal margin. White hairs on T3 replaced by yellow
ones. Pile on T5 admixed with black hairs on the
disc. Pile on Stz-s ranging from all black to all
whit ish.

Melanism. Colour variations are too slight to
change the general colour pattern except for
sporadically occurring pronounced melanic speci-
mens. The darkest individuals are nearly black,
having at most whitish hairs on T5. The tendency
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Fig.25. P. bohemicus (Seidl). The distribution in Fennoscandia and Denmark, Inset: The host B. lucorum(I-,)

G;ken 1973) updated iSSf.'O = one or several localities; O : unrevised records (from literature or received in
litt.); X = inaccurate locality. Shaded areas refer to literature indications.
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ENT. SCAND. SUPPL.23 (1984)

7.4VI.78 mm; Dh:  0.082 + 0.004 mm, 0.075-
0.087 mm.

Head. Malar space about 3lq the distal width,
about as long as A31a; integument more or less
striate-rugose closely set with punctures of varying
size fading into an almost impunctate narrow area
close to distal margin. Main keel of mandible well
developed, anteriorly tapering, reaching margin
or almost so. Labral furrow deep, broad; labral
tubercles protuberant, blunt, the distal distance
between them at least rlz labral width. Clypeus
more sparsely and markedly more coarsely
punctate on disc than at base. Upper gena with
rather dense, distinct, mainly coarse punctation;
genal furrow absent or indistinct. Or about 2x
Oe. A3:Aa:A5 _ 19:lI:16, Ao-rz as long as their
distal width.

Hind lrg.Bt markedly narrower than adjoining
tibia, about 3x longer than its greatest width.

.Longest hairs in posterior fringe of tibia and Bt
equal to the segment's greatest width or just

longer.
Gaster. Tip of gaster not much incurved. T+-s

with rather close, mainly coarse puncturing. T6
with close, rather uniform, mainly medium-sized
punctation; usually with a weak, narrow im-
punctate, median longitudinal keel. Sto with flat-
tened semi-circular callosities positioned at a dis-
tance from apex (Fig. 9).

Colour pattern. Pile of vertex with an admixture
of yellow. Hairs of collar just passing margin of
episternum, scutellum and variable part of T1 yel-
low. Hairs of Ta and lateral patches of T5 whitish.
T6 and Sto outside the callosities with golden-
brown pubescence. Otherwise coat black.

Variation. Pile of vertex ranging from predo-
minantly yellow to all black. Yellow collar more or
less reduced. Pile of scutellum ranging from all
yellow to all black except a few yellow hairs along
extreme posterior margin. Legs with variable ad-
mixture of pale-coloured hairs, especially in the
fringes.

MALE

Body of medium size. Coat rather shaggy.
Measurements. N - 20. Rl: 3.44 + 0.178 mm.

3.25-3.75 mm; Iw:  3.62 + 0.24I  mm. 3.2H.05
mm; Hw: 4.25 + 0.  163 mm,3.9M.50 mm; hamul i
number:  18.60 t  1.698,  17-23;  Lh:  1.30 + 0.059
mm,  7 .2UI .44  mm;  Dh:  0 .074 t  0 .007 mm.
0.059-0.083 mm.

Scandinavian species of Psithyrus Lepeletier l3

Head. Malar space hardly as long as distal
width, ?S long as A:*+; integument distal ly im-
punctate or almost SO, otherwise irregularly
punctured, punctures coarser centrally than
basad. Upper gena with rather dense mainly shal-
low, coarse punctat ion;genal furrow absent, occa-
sional ly indist inct. Or about 2x Oe. Hairs of
scapus about 2x width of segment; ,{3:Aa:45 -

16:10.5:19,  Ao-r :  near ly  2x thei r  d is ta l  width;
flagellum about 3x longer than scapus.

Hind lrg. Bt 3.75x longer than its greatest
width. Tibia and Bt with longest hairs in posterior
fringe hardly or not exceeding their greatest
width.

Gaster. St6 with 2 mounded callosities. St74 and
genitalia as in Fig. 18A-C; penis valve hooked be-
neath.

Colour pattern Pile of vertex, collar just passing
margin of episternum, scutellum and T1 yellow.
Hairs of extreme distal margin of T3 ,Tq-s, lateral
patches of T6, Stz-s whitish. Otherwise coat black.

Variation. Pile of vertex with variable admix-
ture of black. Yellow collar extending ll4 to ll2
down episternum. Yellow hairs of scutellum more
or less reduced to crescent-shaped posterior
fringe.

Melanism

Both sexes display a slight tendency towards
melanism which is more pronounced in south-
ernmost Sweden (SK, OL) than further north.

Host

Bombus hortorum (L.) (Ball l9l4; Cumber
1949; Mulle r 1936; Postner 1952). B. hypnorum
(L.) (Pouvreau 1973).

Host species mentioned by Hoffer (1889) are
omitted as the author confused P. barbutellus and
P. sylvestris. P. barbutellus observed established
in a colony of B. pratorum (L.) and B. ruderarius
respectively (Pouvreau 1973) are a misprint
(Pouvreau in l i t t .) .

Flight season

Southern Sweden: Hibernated female: 9 May -

2 August;female progeny: ? -3 September;male:
l J u l y - 5 O c t o b e r .
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ENT. SCAND. SUPPL.23 (1e84) Scandinavian species of Psithyrus Lepeletier 15

Fig.26.P.barbutel lus(Kirby).Inset:ThehostB.hortorw (L.)updated1983.LegendasinFig.25.
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Fig.27. P. rupestris (Fabricius). Inset: The host B. lapidarizs (L.), updated 1983. Legend as in Fig. 25.
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ENT. SCAND. SUPPL .23 (1984)

Apis rosiella Kirby,1802:331, No. 85. Type locality: En-
gland: E. Suffolk: Barham. Lectotype d KCL! (Yarrow
1e68).
Bombus rosiellus (Kirby); Dahlbom L832.
Apathus rosiellus (Kirby); Thomson 1870, 1872.
Apis leana Kirby ,1802:333, No. 86. Type locality: Eng-
land: E. Suffolk: Barham. Holotype C KCL! (Yarrow
1e68).
Apis francisanaKirby, 1802:334, No. 87. Typ. locality:
England: E. Suffolk: Barham. Holotype d KCt-! (Yar-
row 1968).

Nomenclatural and taxonomical remarks

Wahlberg (1855b) argued that the description

of P. campestris by Dahlbom (1832) applied to

campestris Panzer while the appurtinant figure

may refer to the male of P. svaveolens Wahlberg -

P. quadricolor Lepeletier. The figure is in my

opinion too diffuse for a sperific division of

Dahlbom's campeslris which should be confined
to that of.Panzer onlv

J

First S candinav ian records

Norwav: HOy: Bergen (Lie-Petters en 1902).

Sweden: SK, SM, VG (Dahlbom 1832). Re-

cords from Lapland (Dahlbom 1832) were revised

to P. flavidus (Thomson 1872).

Description

FEMALE

Body of medium size. Coat rather even, gaster

markedly sparser coated than in the remaining

European species.
Measurements. Norway: (AAy-HOy): N :20.

R l :  3 .94  +  0 .159  mm,3 .5H .20  mm;  Iw :  4 .82  !

0 .26 I  mm ,  4 .45-5 .15  mm;  Hw:  4 .64  +0.166 mm,

4.154.90 mm; hamul i  numb et :22.25 + L916,  18-

26 ;  Lh :  I .57  t  0 .090 mm,  1 .4V1.70  mm;  Dh:

0.074 t  0.004 mm, 0.067{) .082 mm.

Head. Malar space nearly as long as distal

width, slightly shorter than Az*+; integument

smooth with irregular distribution of punctures of

varying size distally fading into a well defined mi-

nutely punctured area. Main keel of mandible

usually broad, reaching aboutzlt down to margin,

broadly abrupted distad. Labral furrow deep,

broad, widened towards the base; labral tubercles

distally pointed , feebly raised, the distal distance

Scandinavian species of Psithyrus Lepeletier 19

between them exceeding tltlabral width. Clypeus

with dense, coarse punctation except for a median

impunctate area close to distal margin. Upper
gena with scattered minute punctures between

mainly shallow coarse ones; genal furrow absent,

occasionally inconspicuous. Or shorter than 2x

Oe. A3:Aa:As :  77.5:10.5:15 ,  Ao-nhardly lc inger

than their distal width.
Hind lrg. Tibia with longest hairs in posterior

fringe slightly or not longer than its greatest width.

Bt markedly narrower than adjoining part of tibia,

hardly 3 x longer than its greatest width, longest

hairs in posterior fringe hardly exceeding 0.5x its
width.

Gaster. Tip of gaster not much incurved.Tqa

shiny; closer, finer punctured medially than

laterad and distad. Terminal of St6 slightly pro-

duced; the callosities convex distally pointed, &l-

most reaching apex and separated by a narrow,

deep furrow (Fig. 10).

Colour pattern Pile of vertex with slight admix-

ture of yellow. Hairs of broad collar, extending

about ll4 down episternum, scutellum, latero-

posterial patches of T. and large patches of To-t

yellow. Interalar-band laterally with varying ad-

mixture of yellow hairs, posteriorly more or less

V-shaped. T6 and St6 with pale yellow to golden-

brown pubescence. Yellow pile on thorax usually

paler than that of gaster. Otherwise coat black.

Variation. Pile of vertex all black. Pile on collar,

scutellum individually ranging from all black to all

yellow, rarely hairs on thorax all yellow except for

a few black hairs on the disc. Yellow hairs on gas-

ter more or less replaced by black ones. Com-

pletely melanic specimens occur.

MALE

Body of medium size. Coat shaggy.

Measurements. Norway (AAy - HOy): N :20.

R l :  3 .48  +  0 .162  mm,3 .2V3 .80  mm;  Iw :3 .64  +

0.244 mm ,3 .25L 10  mm;  Hw:4 .11  +  0 .121f f i f f i ,

3 .9M.30 mm;hamul i  number:  19.85 + 1.226,  18-

22 ;  Lh :  I .42  +  0 .069 mm,  1 .30-1 .50  mm;  Dh:

0.075 + 0.004 mm, 0.069-0.083 mm.

Head. Malar space hardly shorter than distal

width, 3S long as A31+ or almost so; integument

feebly alutaceous with irregular distribution of

mainly minute to moderate punctures distally fad-

ing into a fine-punctured or impunctate area.
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Fig. 28. P. campestris (Panzer). Inset: The host P. pascuorum (Scopoli) updated 1983. The hatching refers to the dis-
tribution of subspecies. Legend as in Fig. 25.
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overlap between the species, occasionally impede
reliable identification of European specimens. An
exception is P. quadricolor where the variability in

the diagnostic characters interferes in a lesser de-
gree with the remaining species , a.E it is recog-
nized by the shape of St6 and details in the colour
pattern (.f. below). Reliable determination of
critical males of P. sylvestris, P. flavidus and P.

norvegicus is, however, obtained by using the clas-

sification functions derived from a step- wise dis-

criminant analysis routine based on morphometric
variables (Lgken & Framstad 1983). In that
paper, however, there are some few errors: Page
48 column 2: K/E everywhere to be read N/E. E

(527.56870) column P. sylvestris read 527 .32467 .

Table I:  I(7.138) column P. f lavidus read 1.738.

Page 49 column 1: E(I67 .99313) column P. nor-

vegicus read 167 .88313.

Psithyrus (Fernaldaepsithyrus) quadricolor
Lepeletier
F igs .  14 ,21 ,29 .

Psithyrus quadricolor var. quadricolor Lepeletier de
Saint Fargeau 1832:376,, 1841 :428. Type locality: The
Pyrenees. Type not traced.
Psithyrus quadricolor Lepeletier; Richards 1928.
Apathus quadricolor (Lepeletier); Thomson 1870 (par-
t im)
Bombus frutetorum: Zetterstedt nec Panzet 1801, the

d .
Psithyrus globosus Eversmann, 7852. Type locality_:
USSR: Oienburg, Spaskoje. Type (?holotype) ?
MAL!; Lie Pettersen 1901, 1905 , 1907; Muchardt 1904;
Aurivi l l ius 1903; Strand 1904; Sp. Schneider 1918'
Ander 1965; Kullenberg et al . I97U Bringe r 1973. 

'

Apathus globosus (Eversmann); Thomson 1872; Siebke
1880; Strand 1898b.
Psithyrus quadricolor globosus Eversmann; Richards
1928; Meidell 1934; Ander 1963
P s ithy rus s v av e o I e ns W ahlberg 1 85 5 a .132.T y_pe local i ty :
Sweden: Ostergotland. Lectotype ? ZMLI. (Ander
1967); Wahlberg 1855b.
Psithyrus quadricolor var. intercalaris Mtill et, 1913.
Psithyrus meridionalis Richards, 1928:351. Type local-
i ty: Yugoslavia: Styria. Lectotype ? TRM!, hereby de-
signated (cf . below).
Psithyrus quadricolor meridionalis Richards; Tkalcfl
7962.

Taxonomical remarks

P. quadricolor is divided into 5 subspecies in

Europe, viz. P. q. quadricolor, P. q. arvernicus

Richards, P. q. globosus Eversmann, P. q. ros-

sicus Popov and P. q. meridionalis Richards. The
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designations refer to variations in the colour pat-

tern of the coat and were based on a few specimens
(Richards 1928; Popov l93I). P. q. meridionalis is
well defined (cf . below). The subspecific status of
the remaining taxa is questionable (Tkal cfr' 1962).
I find, however, it is most adequate to retain the
subspecific divisions above until further material
from populations throughout the range of this
species is studied.

P. quadricolor meridionalis Richards

P. globosus auctt., nec Eversmann.

D esignation of lectotyp e

P. meridionalis was described from a Q and 12

C C of which the Q and one of the C d are in coll.

TRM. The ? is hereby designated as lectotype

and has the following labels: (1) "Styria, Tragop

Obert";  (2) "E. Graeffe"; (3) Ps. meridional is

n.sp ? type" [handwritten] ; (4) "lectotype P.

meridionalis Richardt ? design. A. Loken 1984" .

The specimen is in good condition except that left

At-r2., 3last tarsal segments of the right hind leg

and 2 last tarsal segments of the left hind leg are
lost. Colour pattern: Pile on more than posterior
0.5x of T, , T* and fringes of Str-r ferruginous.
Coat otherwise black.

A male paralectotype designated as allolec-

totype has labels as follows: (I-2) As for the lec-

totype; (3) "Ps. meridionalis C type" [handwrit-
ten]; (4) "allolectotype P. meridionalis Richards

C design. A. Loken 1984". The specimen is in

good condition except that the 2 last tarsal seg-

ments of the left hind leg are lost. The sculpture

agrees with that of P. quadricolor . Colour pattern:

Pile on posterior half of T3 , T +-t, single hairs in

fringes of mid l.g, most hairs in posterior fringe of

hind tibia and Bt, and fringes of sternites ferrugin-

ous. Coat otherwise black.

Psithyrus quadricolor globosus Eversmann

Fig.29.

First S candinav ian records

I"lorway: On: Dovre, SFi: Jostedal (Wahlberg

r  85sb).
Sweden: Localities not mentioned (Kriech-
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subspecies of host and parasite, respectively (cf .

below).
P. quadricolor ursuping a colony of B. pratorum

(L.) (Pouvreau 1973) is a misprint (Pouvreau in

litt.). B. ruderarirzs (Miil ler) l isted as a host (Pek-

karinen et al. 1981) refers to an observation by A.

Nordman of a Q flying into a nest of this Bombus

sp. (Pekkarinen in l i t t .) .

Flight season

Southern Sweden: Hibernating female: 4 May -

12 August; female progeny: ? 13 September;

ma le :  9June -9Oc tobe r .

Distribution

Scandinavia (Fig .29). Confined to nemoral and

boreonemoral zones. In Sweden also occurring in

the southern boreal zone.
In Norway more often observed at sea level in

luxuriant biotopes along the western coast than in

the southeastern lowlands. In Sweden widely dis-

tributed north to "limes norrlandicus" (NU 1977)

and further north occasionally recorded together

with B. soroeensis throughout the southern boreal

zone. A single record in central boreal zone (VB:

Degerfors NRS) indicates a scattered distribution

northeast to at least about 64"N.
Scarce. A total of 135 Norwegian and about 230

Swedish specimens were examined.

List of localities. l'{orway. @: Moss: JelOy ZMA. -

Oslo: ZMO. - On: Vestre Slidre: Valdres ZMO; Dovre:
Dovrefjell d Boheman leg. 1.832 NRS. - TEi: Lunde:
Vommestol. AAy: Tvedestrand: Nes Verk TRM.
AAi: Bygland: AustadZldO.- Ry: Strand: Tau; Fister:
Fister; Tysvrer: Nedstrand. Ri: Forsand: Le"rang; Ardal:
Eskeland, Ardal; Hjelmeland; Suldal: Aimjodlo by
Mostol 700 m. - HOy: Bergen: ZMB TRM, Dolvik
Z}y'.A, Fantoft, Hop, Minde, Sanddalen, Skipanes
Z}dA. HOi: Ullensvang: DjOnno, IJtne; Ulvik: Hjelt-
nes. - SFy: Gloppen: Lotsberg. SFi: Stryn, Flo. - MRy:
Orskog:Skjodje ZMO. MRi: Norddal: Valldal.

Unrevised records: SFi : Luster: Jostedalen
(Wahlberg 1855b). HOy: Askoy, islands in Feiefjord
and HOi: Voss (Lie Pettersen 1901, 1905). Ry: Eiger-
sund: Heskestad, Ri: Suldal: Jelsa, HOi: Odda and SFi:
Balestrand: Balholm (Meidell L934).

Correction. A female from VAy: Kristiansand: Ran-
desund ZMO (Richards 1928) is revised to P. campes-
tris.

Sweden SK: Andrarum, Brosarp, Helsingborg, Hiic-
keberga, Jordholmen ESE Malmo ZMA,, Klostersig_el,
Kiseberga NRS, Lund, Nytorp, Sandhammaren NRS,
Torekov, Torna-Hdllestad, Vallf,ker, Vitemolla, Vomb,
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Vdstra Vram, Ovedskloster .  HA: Halmstad NRS,
Hdsslov, Snostorp NRS. - SM: FAgelfors. Grdn-
naberget, Horeda NRS, Korsbergp, Markaryd, Ryssby,
Sjotorp by Alvesta, Vdstervik, Osterkorsbeqg_a _GNM
ZML. -  OL: Bengtstorp,  Borgholm, Boda NRS ZrylU,
Gdrdslosa, Hogsium-Ril la, Rod, Vickleby. OC:
Borsjon NRS, Brunneby GNM ZML,, Linkoping,.Vads-
tena.  -  VG: Grhstorp NRS, Toreboda NRS. -  NA: Ar-
boga, Orebro NRS. - SO: Larslund NRS, Norrkoping
NRS ZMA, Nykoping NRS, Runtuna NRS, Trosa,
Tuna NRS, Tyreso. - UP: Hdvero NRS, Ingaro, Nacka,
Stockholm, Uppsala. - VR: Alster NRS, Arvika, Eda,
Forsvik SE Saff le, Grums NRS, Aris. - DR: Brunnsvik
NRS, Ludvika NRS, Mora NRS, Oxberg NRS. -  GA:
Ockelbo NRS. - HA: Delsbo. - VB: Degerfors S Vin-
deln d 26.VI I I .1935 Forsslund leg.  NRS.

Correction. A record for this species in Lapland
(Friese 1902, referring to Wahlberg 1855b) is incorrect
and due to l inguistic misunderstanding.

The total distribution of the subspecies P. quad-

ricolor globosus Eversmann. Fennoscandia - Den-

mark -  The Bal t ic  -  European USSR.

Sparse information about the Danish popula-

t ion (Hammer 1970; a few dark coloured speci-

mens examined by me) indicate that the sub-

species may intergrade with P. q. meridionalis in

Denmark; in SE Europe it intergrades with P. q.

rossicus (Popov 1931).
World distribution of P. quadricolor Lepeletier.

In Europe restricted to mountain islets in Spain,
the Pyrenees, France, northern Italy, the Alps,
northern Balkans and Slovakia; north of the Alps

widely distributed north to Fennoscandia and to

about 62" in European USSR. Discontinously oc-

curring from Turkey NE to Transbaykal.

The present information about distribution of

the species indicates a division into two geographi-

cally segregated groups similar to that of the host

B. soroeensis (LOken 1973). P. q. meridionalis oc-

curs within the range of the red-tailed B. s. proteus
(Richards 1928; Tkalcfl 1969;Beinig 1973) and the

islet distribution of the remaining subspecies is

within the distribution of the white-tailed B. s.

soroeensis.

Psithyrus (Fernaldaepsithyrus) sylvestris
Lepeletier
Figs.  I1,23,  30.

Psithyrus quadricolor var. sylvestris Lepeletier de St.
Fargeau , 1832:377, 1841 :429. Type locality: Describ_ed
on specimens from the Pyrenees and Paris. Type:2 d d
labelled "ex coll  Spinola scat' I l712" SCT! might be syn-
types (Kellner-Pillaut in litt.)
Apathus quadricolor auctt. nec P. q.quadricolor
Lepeletier; Thomson 1870 (partim).
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Psithyrus quadricolor auctt. nec Lepeletier; Sp.
Schneider 1898, 1909, 1918; Friese 1902; Aurivil l ius
1903; Strand 1904; Soot-Ryen 1925; Bengtsson 1931.
Apathus sylvestris (Lepeletier); Thomson 1872; Siebke
1880; Strand 1898b.
Psithyrus silvestrus Lepeletier; Richards L928; Meidell
1934; Barendrecht l94l;Tjeder 1954; Ander 1963,,1965;
Loken 1966b; Kullenberg et al. 1970; Bringer 1973;
Lundberg & Svensson 1977; Svensson 1980.

Taxonomical remarks

P. sylvestris var. citrinus Schmiedeknecht, P. s.
var. albicans Richards and P. s. var. atrithorax
Richards one or several of which mentioned by

Sp. Schneider (1898, 1909), Richards (1928),

Bahrendrecht (1941) are infrasubspecific forms

occurring occasionally throughout Scandinavia.

First S candinav ian recor ds

Norway: Tromso (Sp. Schneider 1898).
Sweden: Distributed north to Lapland (Thom-

son 1872).

Description

FEMALE
Body small. Coat shaggy.

Measurement. N _ 25. Rl: 3.56 mm t 0.129,

3.30-3.80 mm; Iw:  4.47 + 0.209 mm, 4.2V5.00

mm; Hw : 4.23 t 0. 123 mm, 4.0M.40 mm; hamuli

numbe r: 21 .52 + 1 . 53 L, 19-24; Lh: 1 .  48 + 0. 081 ,
I .23-1 .60  mm;  Dh:  0 .072 t  0 .004 mm,  0 .067-

0 .081 mm.
Head. Malar space usually just longer than

A:*o; integument smooth with irregular, close
punctures of varying sizes anteriorly fading into a

large almost impunctate area. Main keel of mandi-

ble well developed, reaching margin or almost so,

tapering distally (Fig. 11A). Upper gena with dis-

tinct, usually dense mixture of fine and coarse

punctures; genal furrow indistinct, occasionally

absent. Surface of scapus smooth, shiny, rather

sparsely hai red.  A: :Aa:As :  17:10.5:14,  Ae-r  z  7s

long as their width.
Hind leg. Tibia with longest hairs of posterior

fringe about 1 .5 x its greatest width ; Bt with

longest hairs about as long as its greatest width.

Gaster. Punctation of T5 as that of Tz-q or

slightly sparser. T6 closely punctured except along
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a median longitudinal l ine usually forming an in-
distinctly interrupted keel (Fig. 118). Sto with nar-

row angled cal losit ies (Fig. 11C).
Colour pattern Pile of vertex with a variable ad-

mixture of yellow. Broad yellow collar laterally

covering adjacent border of episternum. Lateral
patches of T3 more or less extending inwards along
extreme distal margin and T4 with white hairs. T6

and St6 between and outside callosities covered by
pale ferruginous to pale brownish pubescence.

Coat otherwise black.
Variation. Pile of vertex ranging from all yellow

to all black. Pile on T3 ranging from all white to

rarely all black. Fringes of legs, particularly Bt,

pale yellowish or tipped so.

MALE

Body small. Coat shaggy.
Measurements. N _ 50. Rl: 3.23 + 0.148 ffiff i,

2 .80-3 .55  mm,  Iw:  3 .51  +  0 .471 mm,  3 .00-3 .90

mm;  Hw :3 .92  +  0 .139 mm ,3 .551.30  mm;  hamul i

number :  18 .30  +  1 .389,  15-21 ;  Lh :  I .24  +  0 .073

mm,  1 .10-1 .38  mm;  Dh:0 .072 +  0 .006 mm,0.06-

0 .09  mm.
Head. Malar space about as long as distal width

equal to A3a + or just longer; integument smooth

with rather sparse, fine and medium-sized puncta-

tion distally fading into an almost impunctate atea

of various size. Upper gena usually with close, dis-

tinct and mainly coarse punctation; genal furrow

indistinct. Scapus shiny, smooth rather sparsely

haired.  A3:Aa:A5 _ 16: l I :17,  Ao-r :  about  1.5x

their distal width.
Hind lrg. Tibia with longest hairs in posterior

fr inge about 1.5x i ts greatest width; Bt 's longest

hairs almost 2 x its greatest width.
Gaster. St6 distally sligthly protuberant, trun-

cate, more or less bilobed (Fig. 23A). Stz-a and

genitalia as in Fig .238-F-; inner basal extensions

of gonocoxite usually slender, longer than wide;

gonostylus varying in shape (Fig . 23D-E), inner

margin concave, usually about as long wide and

about as long as that part of volsella visible from

above (Fig . 23D).
Colour pattern Pile of vertex with varying ad-

mixture of yellow. Broad yellow collar laterally

covering upper part of episternum. Tl with vary-

ing admixture of whitish and yellow hairs. Hairs of

T z-q and lateral patches of T5 whitish, hairs of T6-7

predominantly ferruginous or whitish. Otherwise

coat black.
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Fig. 30. P. sylvestrisLepeletier. Inset: The host P. pratorum (L.), updated 1983. Legend as in Fig. 25.
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ENT. SCAND. SUPPL.23 (1984) Scandinavian

Fig.3l. P. flavidus (Eversmann). Variations in the colour pattern ofthe Fennoscandian populations, see the text. A-
G:males ,H- I : females .B lack :b lack ,o :ye l low,o :b lack ,ver t i ca l l ines : fe r rug inous .

D

HGF

and melanics (Fig. 31F-G). The pie chart de-
monstrates a pronounced tendency towards
melanism throughout the Scandinavian peninsula,
intermediates and melanic specimens everywhere
being in majority. The examined Finnish males in-
dicate a slight decrease in melanism to the east.
However, more Finnish males and representative
material from the USSR are needed to evaluate
the proportion of melanism east of Scandinavia.
Melanism occurs at least as far east as Tobolsk in
western Siberia (Popov 1931; Pittioni 1942).

Conclusion

The rather stable colour pattern of the females
argues against subdividing the Scandinavian
population of P. flavidus. It belongs to the nomi-
nate subspecies as indicated by Popov (1931).

Host

?Bombus jonellus (Kirby) (Brinck 1951). Two
P. flavidus Q Q and one B. jonellus Q were found
in a colony of B. ionellus located in an old rodent's
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ENT. SCAND. SUppL. 23 (1984) Scandinavian species of. Psithyrus Lepeletier 33

Table.I. Proportion and degree of melanism in P. /avldus (Eversmann). Area = province or district thereof (cf . Fig.
J J  I .

Number of individuals

inter-
medeates

Total

number typ.
form

inter- mel.
medeates form

Per cent

Area
Tvp.
form

mel .
form

37
15
44
30
14
t7
15

6
80
29
49
50
82
58
73
22

9
3
7

30
15
0

60

50
73
54
70
72
68
70

82
10
65
26
50
9

25
13
68

82
58
64
44
62
37

25

8 1 3
26 12
68 1
1 0 0
7 1 4

24 17
13 15

33 t2
29 10
1 7 6

r22 25
6 0

5 7 9
t2 17

r20 14
t76 11

[ , 9
36 39
14 29
23 26
79 23
8 6 3

3
4

30
3
1
4
2

4
T9
37
7
5

l6
9

1
3
1
0
1
4
2

4
3
1

30
0
5
2

t7
t9

27
3

1 1
32
3
5
3

15
7t9

2
23
5

60
3

47
7

88
38

Norway:
Os
On
Bv
HOi
SFi
TRi
FO

Sweden:
DR
JA
VB
NB
As
LY
PI
LU
TO

Finland:
Kb
ok
ob
LK
Le
Li

USSR:
Petsamo t625

1
1
1
7

12
0

15

9
2l
9

10
49
3

1
14
4
6

18
5

Total t45 4t8 361, 924

nest (Sweden: LU: Virihaure 8.VII .1944 ZI$-4L).
The colony was not analyzed and the presence of

a B. jonellus ! makes it uncertain whether it was

usurped by P. flavidus or the inquilines were tem-
porarily resting in the nest. The 2 specimens are

the only records of P. flavidus observed in a bum-

ble bee colony.
Bombus lapponicus s.l. ( - B. lapponicus (Fab-

ricius) and B. monticola (Smith)) has been consi-

dered as host of P. flavidus (Richards 1928; Pit-

tioni 1942, 1943; Tkalcfl 1969; Lundberg &

Svensson 1977; etc.) based on the fact that B. lap-
ponicus s.l. and the inquiline are boreo-alpine
species locally observed in the same areas. Pittioni
(1942) in recognizing that P. flavidus has a wider

distribution than B. lapponicus s.l. in Finland,
proposed B. cingulatus Wahlberg as a second

host. Pekkarinen et al. (1981) confirmed that in E

Fennoscandia P. flavidus occurs markedly further

south than B. lapponicus s.l.; they suggested the

widespread B. jonellus might be the only host of

this inquiline in Finland. The present study reveals

that P. flavidus has a wider distribution in Scan-

dinavia than that of of B. lapponicus s.l. or B. cin-

gulatus (cf . below).
Until more colonies invaded by P. flavidus ate

recorded it remains question whether B. ionellus
is preferred host (cf. p . 34). The inquiline resem-
bles B. jonellus in colour pattern and is widely dis-

tributed within the range of this Bombus species
(cf . below).,.Difference in colour pattern and in

ecological valence may, however, not prevent the

species from attacking colonies of B. lapponicus

s.l. or B. cingulatus. The 3 Bombus species

suggested as hosts of this inquiline are all belong-

ing to the subgenus Pyrobombus Dalla Torre.

I
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Fig.33. P. flavidas (Eversmann). Inset: The supposed host B. jonellus (Kirby) updated 1983. Legend as in Fig. 25.
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ENT. SCAND. SUPPL.23 (1984)

Variation. Hairs on T1 black. Lunate part of T3
with black hairs varying in size, occasionally hairs
of T3 all white. Ts with small whitish patches
laterad. Pale hairs on gaster occasionally more
yellow than whitish.

MALE

Coat rather even. Body large.
Measurements. N - 40. Rl: 3.78 + 0.083 ffiff i,

3 . 35 -4  15  mm;  IW:3 .70  +  0 .183  mm,3 .254 .05
mm; Hw:4.22 + 0. l32mm, 3.8(H.50 mm; hamul i
number :  17 .58  +  1 .130,15  20 ;  Lh :  1 .30  +  0 .071,
l .13- I .46 mm; Dh:  0.080 + 0.006 mm, 0.068-
0.092 mm.

Head. Malar space slightly longer than wide,
about as long as A3aa; integument smooth with
uniform moderate distribution of mainly minute
punctures becoming sparser in front of inferior
lower margin of eye and close to distal margin.
Upper gena with irregular, shallow punctures
which are particularly coarse and close along bor-

der of eye; genal furrow distinct. Scapus coarsely
punctured, densely haired. ,A'3:Aa:,A5 :

16:12.5:20, Ao-r: 1.75x their distal width.
Hind leg.Tibia and Bt with longest hairs in post-

erior fringe rarely longer than 1.5 x their greatest
width.

Gaster. St6 distally slightly protuberant with ele-
vated margin more often inconspicuously bilobed

than truncate. Stz-s and genitalia as in Fig. 22;

inner basal extension of gonocoxite broad, flat-
tened, slightly or not longer than broad (Fig.

22C); gonostylus varying in shape (Fig. 22C-E),
usually broad, longer than that part of volsella vis-
ible from above, inner margin more or less con-
cave and coarsely punctate (Fig .22C); inner basal
extension always with tuft of long fluffy hairs;

basal part of volsella with markedly denser fringes
than the remaining species of the subgenus.

Colour pattern. Pile of vertex laterally more or
less extending along preoccipetal ridge, collar cov-

ering adjacent border of episternum and extend-
ing backwards below tegula, yellow. Distal fringe
of scutellum with slight admixture of whitish or
pale yellow hairs, but more or less concealed by
black hairs. Hairs of T1 , extreme posterior margin
of Tz, Tz-+, To-t and fringes of St+--e, whitish.
Otherwise coat black.

Variation. Hairs of T1 yellow or with varying ad-
mixture of black hairs. Hairs of T3-a more or less
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yellow. Pile on T6-7 ranging from all whitish to all
ferruginous or black.

Host

Bombus hypnorum (L.) (Stoeckert 1954;
Roseler 1972; Cederberg 1976; Mjelde in l i t t .) .

Flight season

Southern Sweden: Hibernating female: 3 May-
1 1 September; female progeny: ? 5 August;
male:25 june - 15 September.

Distribution

Scandinavia (Fig . 34). Sparsely distributed
throughout the peninsula north to almost 70'N.
Occurring from sea level to timberline; rarely ob-
served in subalpine/subarctic biotopes. Rare or
absent along the extreme west coast of Norway
where the frequency of the host B. hypnorum is
markedly lower than inland.

A total of 110 Norwegian and about 190
Swedish specimens were examined.

List of localities. I,,lorway. A. Onsoy: Rgrvik; Moss:
Jel6y ZMA; Hobol: Tomter. - AK: Asker; Brerum:
Burudvann; Holand: Skogen; Nittedal: Hakadal kirke.
Oslo: TRM ZMB. - HEn: Rendal: Solbakken ZMO. -
Os: Sondre Land: Enger MJEN; Nordre Land: Dokka;
Gjovik: Biri ; @yer: Tret"ten-Losna, Oyer. - Bv: Nore &
Uvdal: SkjOnne kirke; Al: ZMO. - VE: Skoger: Kon-
nerud; Notteroy: Teie. - TEy: Lunde: Vommestdl. TEi:
Kviteseid: Kviteseid; Tinn: VAer. - AAy: Grimstad:
Dommesmoen. AAi: Bygland : L4ndal; Valle: Kvestad,
Rygnestad. - VAi: Hregeland. - HOy: Os: Stendalsetra;
Bergen: Fantoft, Ytre Arna. HOi: Rgldal: ROldal; Ul-
lensvang: Fresvik, Lofthus, Ringoyi Ulvik: Hjeltnes,
Ulvik. - SFi: Balestrand: Flesje; Luster: Leirdola, Ok-
leviki. - STi: Oppdal: Engan; Trondheim. - NTi:
Merflker: Vardetun; Hegra: Hegra st.; Snf,sa: Hegge. -
TRy: Troms@ TRM. TRi: Bardu: Stromsmo TRM;
Milselv: Bjerkeng TRM, Nordmo TRM.
(Jnrevised records (Varley, in litt.): SFi: Balestrand:
Balholm, Mundal.
Sweden SK. Alnarp, Brunneby, Fulltofta ZMA, Hel-
singborg NRS, Horby, Kulla-Otorp(-Kulla-Gun-
narstorp), Kullaberg, Lund ZM^, Skiilderviken NRS,
Strandbaden, Vegeholm NRS, Ahus NRS. - BL: Ron-
neby ZMB, Sjoarp NRS. - HA: Enslov, Steninge. - SM:
Aneboda, Grdnna, Horeda I'{RS, Jonkoping NSS,
Ljungby Zl/.A, Osterkorsberga ZM\, ZMU. - OL:
Borgholm NRS, Morbylinga NRS. - OG: Borensberg.
- VG: Hdndene NRS, Kinnekulle E Lidkoping, Stenum
E Skara NRS, Skatis E Gothenburg. ZMA, Utbyniis
NRS. BO: Brastad. Sdmstad NRS. - SO: Enhorna NRS,

{

i
4aY
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Table IL Host recordsfor European Psithyrus.N: numberofBozbus colonies usurped byPsitlryrus: + = 5-10co-
lonies, ** : > 10 colonies, 0 : number ofcolonies recorded in Scandinavia, x : nonscandinavian species.

Social parasite

P. bohemicus
P. vestalis
P. barbutellus

P.rupestris

P. campestris

P. quadricolor
P. sylvestris

P. flavidus
P. norvegicus

Host

B. (s. str.) lucorum
B. (s. str.) terrestris
B. ( Megabombus) hortorum
B. (Pyrobombus) hypnorum
B. ( Melanobombus) lapidarius
B. ( Melanobombus) sicheli

ssp. alticola"
Thor ac ob o mb us ) p as cuo rum
Thoracob omb us ) sy lv arum
Thor ac ob o mb us ) p as cuo rum
Thoracob omb us ) humilis
Rhodobombus) pomorum
Pyrobombus) pratorum
S or o e ensib omb us ) s or o eensis
Pyrobombus) pratorum
Pyrobombus) jonellus
Pyrobombus) jonellus
Pyrobombus) hypnorum

N

+ +
+ +
-r

1
+  + (1 )

2
2
2
+ +
T

1
1
a

J

+ +(2)
1

(?  1)
+ (3)

Tyreso NRS, Uttran NRS, Valla NRS. - UP: Bjorkl inge
NRS, Ingaro, Fogdo NRS, Stockholm NRS ZML,,
Svartsjo, Uppsala, Vallentuna NRS, Yxlan. VR: Ar-
vika. - DR: Bingsjo NRS, Brunnsvik NRS, Falun NRS,
Horndal CBJS, Leksand TJTS, Ludvika NRS, Mora
CBJS, Ore i i lv TJTS, Orsa, Sandsjo, Sil jansborg NRS,
Sjurberg NRS, Smedbacken, Tii l lberg NRS. - GA: Hil le
NRS, Ockelbo. HA: Bergvik, Fredriksfors NRS,
Soderhamn NRS. - JA: Griddede NRS, Hallen, HAlland
NRS, Jormlien, Mattmar, Snasahogarna NRS, Are
ZMIJ. - AN: Junsele ZMB, Kniisjo 65 km NW
Ornskoldsvik Zl/rB, SE Asele Z}dB. - VB: SkellefteA
ZMB, Tdftefl  ZMIJ. - NB: Bjorkfors ZMB, Kalix, Ojt-
byn. - LY: Sorsele: Ammarnds, Ndckrostj i irn. - LU:
Messaure ZMB ZMU, Nattavaaraby ZMB, Njunjes,
Vuollerim ZMB. - TO: Abisko BML, Djupviken
LHAS.
Unrevised records (Ander, in l i t t .):  SK: Osby. - HA:
Akulla NE Varberg. - DS: Bengtsfors, Lingbron. - DB'
Vikarebyn.

World distribution. Eurosiberian. Central and

northern Europe - Siberia - Kamchatka - Trans-

baykal - Northern Mongolia. The only Psithyrus

sp. recorded in Japan (Ito & Tadauchi 1981).

The range of P. norvegicus is within that of B.

hypnorum, a Siberian fauna element (LOken

re73).

The host-parasite relationship Bom-
bus - Psitiyrus

The host species of the individual Psithyrus
species mentioned above and the frequency of ur-

suped bumble bee nests (calculated from the fi-

gures of the host species references) have been

compiled in Tab. II. Each Psithyrus sp. seems to
prefer a certain Bombus sp. commonly occurring
in Europe. Some species are more specific in their
choice of host than others.

Scent is important for nest-seeking Psithyrus
females (Slad en I9l2; Pouvreau 1973). Recently

Cederberg ( 1979, 1983) found that P. rupestris fol-

lows trail pheromone laid by B. lapidarius, the
preferred host. Further experiments de-

monstrated that when given a choice, female P.
rupestris at first reacted strongly to trail
pheromone laid by P. lapidarius but after a few
minutes they reacted as well to trail pheromone
produced by Bombus spp. representing 5 different
subgenera and left that laid by B. lapidarius. P.

rupestris occasionally usurps other Bombu.s spp.

than the preferred host (Tab. II).
According to Reinig (1981) 53 Bombus species

occur in Europe (29 in Scandinavia (LOken

1973)), of which 14 species have been observed
victimized by Psithyrus (Tab. II). A few more
Bombus species repeatedly listed as host species
without referring to ursuped colonies (Reinig
1935; Pittioni 1942; Panfil ov 1957; Pouvreau 1973;

etc.) are not included in the table. It is, however,
likely that other Bombus spp. occasionally are oc-
cupied by Psithyrus. P. bohemicus, P. vestalis, P.

norvegicus and, possibly, P. quadricolor may be
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