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Bombus folsomi and the origin of Philippine bumble bees

(Hymenoptera: Apidae)

CHRISTOPHER K. STARR Department of Entomology, National Museum of Natural
History, Smithsenian Institution, Washington, D.C. U.§ A,

ABSTRACT. The type female of Bombus folsami (Frison) is redescribed
and synomymized with B.ephippiatys Say. It is concluded that the putative
type locality of B. folsomi, Mt Kinabalu in Borneo, is in error and that the
genus appears to be absent from Borneo. This lends support to the
hypothesis that bumble bees immigrated to the Philippines by an unusual
northern route through Taiwan. More rigorous testing of this idea will re-
quire further cladistic analysis of the genus Bombus.

Introduction

The Philippines are a large group of islands with
an insect fauna largely harmonic with that of the
southeast Asian mainland {Dickerson, 1928;
pers. obs.). The archipelago is readily divided
into two subgroups: (a) Palawan and associated
smaller islands, which lie on the Sunda shelf and
arc biotically a part of Borneo, and (b) the pre-
sumably oceanic Philippines Proper, comprising
the rest of the national territory (Dickerson,
1928; Inger, 1954; Cuy, 1981; Starr er 4., 1983,
Heaney, 1985). The present biota of the Philip-
pines Proper gives evidence of having originated
mainly through immigration from Borneo. Two
alternative routes appear to have contributed
only very slightly to the successful immigrants:
from the south by way of Celebes {Sulawesi),
and from the north by way of Taiwan {Fig. 1).

The bumbie bee (Hymenoptera: Apidae:
Bombus) fauna of southeast Asia comprises a
smail number of species of rather restricted dis-
tribution. The four species recorded from the
Greater Sunda Islands and the three from the
Fhilippines are mostly known from scattered
mountains (Frison, 1930, Baltazar, 1966: pers.
obs.}. and there is no reason to expect the poorly
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known fauna of the southeast Asian mainland to
differ in this regard. Bumble bees are not re-
corded from Celebes or the Less Sunda Islands,
and their presence their is doubtable.

One striking feature of the isfand bumble bee
fauna as presently known is an almost complete
disjunction between the Greater Sunda Islands
and the Philippines proper (Fig. 1). Only a single
specimen, the holotype of B.folsomi (Frison,
1923, 1930), has been reported from the inter-
vening island of Borneo, and none have been
coilected on Palawan. This disjunction suggests
that the bumble bees are among the very few
insects — and quite likely the only social insects —
in the Philippines descended from northern im-
migrants. William's {1985} preliminary estimate
of phylogenetic relationships among bumble
bees does not resolve those ameng the species-
groups found in southeast Asia and Taiwan, so
that methods of cladistic biogeography cannot
yet be applied to this problem. 1 therefore prop-
ose to treat it indirectly. by considering whether
there arein fact bumble bees in Borneo. If there
are, a southern route into the Philippines proper
remains plausible. If not, this will give added
weight to the appearance of at lcast one effective
barrier between Sumatra or Java and the Philip-
pines.
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1. The locality information accompanying the
holotype consists unambiguously of ‘Kina Bala,
N. Borneo'. No date or collector is given, and
Frison (1923, 1930) said nothing about either.
Frison’s interpretation of the specified locality as
Mt Kinabaiu (Fig. 1) is evidently correct, as no
similar name is given by the United States Board
on Geographic Names (1970) for any other loc-
ality in Borneo. However, ‘Kina Bala' is not
among the accepted variants for that locality,

nor is it the sort of spelting mistake which could
be made by someone who had been there. T con-
clude that the collector did not write the label. It
is probably not too much to say that there is no-
thing in particular to connect the specimen with
Mt Kinabali: or Borneo.

2. The lack of additional bumble bee speci-
mens from Borneo is suspicious. Furthermore,
the hototype female of B.folsomi is the only
reported specimen of its species. In my experi-

Lesser Sunda Es!

FIG. 1. Distribution of Bombis spp. on Taiwan and the istands of Southeast Asia. Itis assumed that bumble
hees are preseni in most foresied highland arcas of the mainland. b= B.baguionensis Cockerell.
c=hicoloratus Smith, e=eximins Smith, {=favescens {including mearnsi Ashmead). i=irisanensis Coc-
kerell, I=formosellus (Frison), m=melanopoda Cockerell. n=somani (Frison). r=rufipes Lepeletier,
sTsenex \’Giltnhmen w= wz!emam Cockereil Distribution points are mtcnded only to show the presence

mates the imms of the continental sheif (Sunda Shelf).
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ence, ‘where bumble bees occur in the Asian
tropics they can be found in abundance, and they
are not the sort of insects which only specialists
collect. Lack of collecting effort is clearly not at
issue here. Mt Kinabulu in Sabah and the Dulit
Range in Sarawak both provide excellent candi-
date habitats for bumble bees, and both have
been visited by numerous entomologists. [ have
specifically sought bumble bees on Mt Kinabalu,
and several colicagues have noted their apparent
absence there.

Frison, (1923, 1930) expiicitly left undecided
the subgenus or species-group placement of
B.folsomi. The present study is a taxonomic
examination of the species, with a view to reach-
ing a conclusion whether it might reasonably
exist in Borneo and to contributing to the ques-
tion of the geographic origin(s) of Philippine
bumble bees.

Materials and Methods

Wing-length measurements were made with
an ordinary ruler to the nearest 0.5 mm. All
other measurements were made with an ocular
micrometer to the nearest 0.02 mm. Material
used for direct comparison is as follows
(ANSP=Academy of Natura] Science of
Philadelphia; CKS=collecion of C. K. Starr;
USNM=National Museum of Natural History):

B.baguionensis fmuganensis Hedicke, one
queen from Luzon, Philippines (CKS).

B.ephippiartus Szy, nineteen queens from
Costa Rica, one gueen from Panama. three
queens from Guatemala (USNM).

B.eximius fonkinensis Fricse, one queen and
one werker from southeastern China.

B.flavescens mearnsi Ashmead, one queen
from Mindanzo, Philippines, cne queen from
Negros, Philippines (USNM).

B.folsomi (Frison), holotype female {ANSF).

B.irisanensis Cockereil, one queen and one
worker from Luzon, Philippines (UISNM),

B.rufipes Lepeleticr. two gueens and two
workers from Java (LUISNM).

The tvpe material of Blephippiatus 1
sumed Tost {Frankiin, 19133, Characters of
B.melanopoda Cockerell and Bosenex Vollenho-
venare faken from Frison (1930).

Redescription of the holotype of Bremus
folsomi Frison, 1923

Colour of pile. Mainly black-brown on the
frons and vertex, with some very long yellowish
hairs. Thorax entirely reddish-yvellow above,
grading into yellow on the sides, abruptly switch
to black-brown below at about the level of the
coxae. Gaster entirely yellow and red-yellow on
segments 1-5 above, with much sparser, yellow,
long hairs below; tergum 1 mainly vellow, terga
2-5 reddish-yellow with remnants of a central
yelow patch on tegum 2, tergum 6 black, with-
out long pile. -

Head. Tubercles of labrum abruptly angled at
their inner ends, separated by a deep, broad fur-
row. Lamella of labrum moderately wide, front
cdge approximately straight in middle part.
Clypeus roundly bulging, with sparse fine
punctures, coarser at the lateral edges and vent-
ral angies. Malar space about 1.5 times as broad
as long (minimum length). Frons densely, finely

punctured. Furrow from middie ocellus to frons

deep, wide and smooth, initially almost as wide
as ocellus, Side-to-side distance across the ocelli
1.44 mm. Distance from hind edge of lateral
ocellus to hind edge of head 1.04 mm. Separa-
tion of lateral ocellus from eye about 2.4 times
diameter of lateral ocellus. Area between lateral
ocellus and eye unpunctured on about the two-
thirds next to ccellus.

Thorax. Wings evenly light brown, forewing
length 16.5 mm. Surface of pollen basket smoath
and shiny, with a very few recumbent small, yel-
low, feathered hairs. Pollen basket with mainly
reddish-yellow hairs at edges, few black hairs.
Hind apical angle of hind-tibia only slight acute,
not produced into a distinct spur.

Gaster. Acarinarium near basal edge of sec-
ond tergum in the form of a distinct furrow,
acutely bordered basally (Fig. 2). Apical area of
sixth tergum distinctly flattened above, ipwitha
rounded raised border, flat area withocut a median
keel,

- Material examined: Female, Kina Bala [sic],
N. Borneo. Type no. 10542 {ANSP),

B.folsomi differs conspicuously in colour
patiern from all other described species fram in-
silar Southeast Asia and from B.ephippiaius
from Guatemaia. 1t matches the examined speci-
mens of B.ephippiotus from Costa Rica and




414 Christopher K. Starr

.--"'""-"""T-‘—-__——.__‘-—i

T2

FIG. 2.-Abogve: Dorsal view of the first (T1} and sec-
ond (T2) terga of a B.ephippiafus queen, with the pile
removed and right half of the first tergum cut away to
reveal the acarinarium {A). Below: Longitudinal sec-
tion of second tergum along the midline.

Panama, which represent the charateristic col-
our form of the queen in those areas (Labougle
et al., 1985).

The following structural characters arc among
those which separate the queens and workers of
insular Southeast Asian species from B. folsomi:

B.irisanensis, B.melanopoda and B.senex.
Mid-basitarsus with the outer apical angle pro-
duced into a sharp spur.

B.rufipes (as well as B.eximius from south-

gastern China). Surface.of the 'pollen.-basl_cct--_._-'.-

sometimes with-a great number of recumbent or
semi-recumbent plumose hairs (apparently eas-
ilv worn away in use), outer apical angle of hind
tibia produced to a distinct, acute spur.

B flavescens - mearnsi @nd B baguionensis
imuganensis, Apical area of sixth tergum not
markedly flattened above, evenly rounded at the
edges:

The holotype of B. folsomi is markedly smaller
than the queens of B.rufipes and 5.eximius and
larger than the workers.

All examined B.ephippiafus queens have a
forewing length between 15.5 and 17 mm. Aside
from difference in pile colour, specimens of
B.ephippiatus from Guatemala differ from the
holotype of B.folsomi only in lacking any short
hairs on the surface of the pollen basket and in
having the hairs at the rim of the poilen basket
mainly black, Specimens from Costa Rica and
Panama maich it in all particulars.

1 conclude that the holotype of B.folsomiisin
fact a B.ephippiatus queen, prebably from Costa
Rica or Panama, and hence that Bremus folsomi
Frison, 1923: 322-323 is a junior synonym of
Bombus ephippiaiys Say, 1837: 414 (syn.n.).

One other bumble bee specimen putatively

from Borneo is known to me. In the British

Musuem (Natural History) is a male of B.rufipes
inindifferent condition, with the {ollowing infor-
mation attached (P. H. Wiliiams, pers. comm.):
‘Bandjar, Borneo. B.rufipes var. obscuripes
[male], det. Maidl, Pittioni Coll., Turner Be-

‘quest, B.M. 1954-79". The United States Board

on Geographic Names (1968, 1970) records nine
localities ‘named-Bandjar- in-Malaysia and-In-
donesia. Oneof these is onBorneo, near its
southeastern extreme, -Six of the others are on
Java,Frison {1930) indicates a Bandjar among
the’ locaht;es on Java from which hc ecxamined
specimens of B. rttﬁpes obsmrzpes Friese foaned
to him by Franz Maidi, including several males.
[ thus find it very likely that the specimen in
question is mistabelled and was collected on
Java.

Discussion
The synomymy of B. folsomi with B.ephippiatus

renders it certain that the putative type locality
of the former is in crror. Such a result is not un-

~precedented, as at ‘least’ two..other available
'namcs of nemroplcal spccm are-based on ‘types

mmakenl» thought ¢ have come from Asia
{Crawford. 1906: Franklin. 1913). There is no
apparent evidence of bumble bees occurring in
Borneo and good reason m think that none c'mf

there. This concl
hvopthesis that the oy
pinés.are descended from imimigrants arriving

from Taiwan.

mble bees of the Phbp
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