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A remarkable new species of Geodiscelis from Argentina
(Hymenoptera: Colletidae)

LAURENCE PACKER

Department of Biology, York University, 4700 Keele St., Toronto, Ontario,
Canada M3J 1P3 laurencepacker@yahoo.com

Geodiscelis thaumaskelos Packer, new species, is described from Mendoza Province,
Argentina. The species is unique among all known Xeromelissinae in having only one
metatibial spur in both sexes and the almost glabrous second sternum in females, which in
other Xeromelissinae bears a scopa that is usually better developed than that on the hind
leg.  The males are unique among all bees in the enormously expanded metabasitarsus
that is deeply concave on the outer surface and which bears a complex pattern of hair
brushes. Like the other two species of the genus, G. thaumaskelos forages on Boraginaceae.
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INTRODUCTION

The genus Geodiscelis was described by
Michener and Rozen (1999) based upon an
unusual new species of xeromelissine from
Argentina with characteristics that combined
those previously thought to indicate tribal
level differentiation in the group.  A second
species, with an enormously elongate head,
was described by Packer (2005).  Although
superficially very different, both species share
numerous synapomorphies that separate them
from other genera of the subfamily (Packer
2005, 2008).  The purpose of this paper is to
describe a third, equally unusual species in
the genus.

MATERIALS AND METHODS

Metasomal terga and sterna are referred to
with T and S followed by a number.  The size
of structures and length of setation are often
indicated with reference to the diameter of the
median ocellus (MOD). Upper and lower
interocular diameters are given as UOD and
LOD, interocelluar and ocellocular distances
by IOC and OOC respectively. Puncture
density is indicated by their diameters relative
to the interspaces, for example i=d, or i<0.5d.

Genitalia and mouthparts were excised from
relaxed specimens, cleared in 5% KOH solution
and observed in glycerine.  Photographs were
taken with a Visionary Digital BK Plus imaging
system using a Canon EOS 40D digital SLR
camera and processed with Adobe Photoshop.

SYSTEMATICS

Geodiscelis thaumaskelos Packer, n. sp.
(Figs. 1-12)

DIAGNOSIS

Readily identified as a member of the genus
Geodiscelis by the combination of: abundant
yellow markings on metasoma, unmodified
maxillary palpus and, in males, unmodified
metasomal sterna.  The color and palpal
character alone suffice to diagnose females,
the sternal character is required for males
because Xenochilicola diminuta has an
unmodified palpus and yellow banded metasoma
but highly modified S5 (Genaro and Packer,
2005).  Females of the latter species have a
metasoma that is variable in coloration, but
when it is marked with yellow, this is restricted
to pairs of small spots on T2-T3; usually the
metasoma is largely orange-red. The new
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species is easily separated from the others of
the genus, and indeed all other species of
Xeromelissinae, by the unique metabasitarsus
in the male and almost complete absence of
hairs on S2 and the single hind tibial spur in
the female.

DESCRIPTION

Male. Figs. 1, 3-9.

Body length 4.6mm, forewing length 2.4mm,
head width 1.1mm.

Coloration – Black, with yellow as follows:
labrum, mandible (except apex testaceous),
clypeus except epistomal lobe and adjacent to
epistomal sulcus, lower paraocular area to
antennal socket, apical half of hypostomal
area, most of scape, pronotal lobe, large spot
on tegula, apices of all coxae, ventral surface
of protrochanter, most of profemur and protibia,
probasitarsus, most of mesotrochanter, ventral
surface and apical third of mesofemur, entire
mesotibia, mesobasitarsus, ventral surface of
metacoxa, metafemur except for dorsobasal
dark blotch, metatibia except for inner dark
stripe and ill-defined laterobasal spot; following
parts pale orange: most of anterior surface of
pedicel, flagellomeres 1 and 2 laterad,
flagellomeres 3-11 in their entirety,
metatrochanter, margins to dark markings on
metafemur and metatibia. Metatarsus pale
brown with black hair bearing pits on dorsal
margin and mesal surface ventrally. T1 yellow,
declivitous anterior surface with pair of spots
and medial section maroon, disc with a pair of
maroon spots; succeeding terga with increasing
amounts of maroon anteriorly such that spots
on disc of T3 and following terga are broadly
joined to the anterior dark transverse band.

Surface Sculpture – Body surface dull due to
density of microsculpture and punctures, except;
labrum, flat portion of clypeus, disc of
supraclypeal area, hypostomal area and ventral
surface of mesosoma shiny; punctures on
frons, vertex, pronotal collar and mesoscutum

dense i<0.5d, scutellum more sparsely punctate
(i>d) on a densely granulose background;
ventral surface of mesosoma with irregular
sparse punctures, i=1-4d; metasoma densely
imbricate with tiny punctures on T2-T6.

Pubescence – White, somewhat silvery on
lower paraocular area, metasoma with minute,
bright silver, posterolaterally directed setae.
Frons and mesosoma with most hairs short
and squamate, lateral surface of mesothorax
and dorsolateral portion of propodeum with
surface obscured by longer dense setae. S6
with pair of apically divergent rows of short,
dense, erect setae, longer laterad. For setation
on hind leg, see below.

Structure – Head: longer than broad 43:36.
Labrum broadly oval, length to breadth 18:23,
apex convex, surface flat. Mandible 2.5 times
longer than basal depth; subapical tooth distinct
but widely separated from apex of mandible;
longitudinal carina on outer surface dorsally.
Clypeus slightly broader than long (22:20),
angularly produced in profile with ventral half
flat at angle of 120° to dorsal portion; extending
below lower ocular tangent by one third length;
epistomal sulcus outwardly concave; anterior
tentorial pit recurved laterad of sulcus.
Subantennal sulci convergent below.
Supraclypeal area strongly protuberant,
rounded in profile, longer than maximum
width, ratio of length:maximum width:apical
width 16:14:10. Compound eyes convergent
below, UOD:LOD 40:32; OOC:IOC 16:12.
Vertex convex in frontal view, upper ocular
tangent tangential to lower margin of median
ocellus. Scape twice as long as apical breadth;
pedicel and most flagellomeres broader than
long, F2 shortest, breadth almost 3 times length,
F11 longest, length 1.2X breadth. Gena
approximately half as long as greatest width
of compound eye. Malar space absent.

Mesosoma – Length 1.5 times maximum
depth. Pronotal collar somewhat protuberant,
approximately 1.5MOD in length, depressed
medially. Mesoscutum with admedian line
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Figures 1-2. Photomicrographs of Geodscelis thaumaskelos Packer, new species, lateral
habitus. 1. Male, 2. Female. (Scale bar = 1 mm)
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Figures 3-5. Photomicrographs of metatiba and metatarsus of G. thaumaskelos Packer, new
species. 3. Dorsal. 4. Lateral. 5. Ventral. (Scale bar = 0.5 mm)

strongly depressed, broadly so anteriorly. Ratio
of lengths of scutellum:metanotum:dorsal
surface of propodeum 18:16:35. Foreleg short,
probasitarsus 3 X longer than broad. Hind leg
massively modified; metacoxa elongate, one
third as long as metafemur; metatrochanter

short and broad, somewhat expanded
apicomedially. Metafemur less than twice as
long as maximum depth (81:46), ventral surface
deeply concave, inner margin of concavity
with row of long hairs ~2MOD and longer
tuft of hairs, 4MOD, on inner surface apically.
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Metatibia subtriangular, apical depth fully two
thirds length, inner ventral margin with a
longitudinal ridge, ventral surface with a tuft
of hairs at base, 1.5MOD, inner surface with
subapical patch of very long hairs ~4MOD;
inner metatibial spur long, almost 0.4X as
long as tibia; outer metatibial spur absent but
its position taken by truncate process narrowest
at base; dense row of apically curved hairs basal
to process, curved portion of hairs as long as
apical width of process. Metabasitarsus as
deep as long, outer surface concave with
outwardly directed dorsobasal lobe and two
ventrobasal lobes, basalmost ventral lobe
much broader than apical one. Setation of
metabasitarsus complex; dorsal margin with
dense hair row 1.5MOD to midlength, followed
by sparser, longer hairs <3MOD; basal ventral
lobe with row of robust setae 1.5MOD; inner
(convex) surface with long, strongly curved
hairs >3MOD; apicoventral margin of apical
lobe and apex of inner surface with robust
setae ~2MOD. Pretarsal claws of fore and mid
legs cleft, metapretarsal claw with blunt basal
angulation. Pterostigma parallel-sided, concave
in marginal cell; first and second recurrent
veins (1m-cu and 2m-cu) basal to first and
second intercubital.veins (1r-m and 2r-m)
respectively.

Metasoma: Apical impressed areas of terga
indistinct, short, ~0.15 X as long as tergum.
S6 apical margin sinuate, concave laterally,
convex medially. S7 with one pair of lobes,
sclerotised, with apical and basal hair tufts,
basal tuft as long as lobe, apical tuft somewhat
shorter. S8 with apical process quadrate for
basal half, narrowed for apical half, with a
tuft of hairs at apex; lateral lobes complex,
with more strongly sclerotised posterior
portion bearing short posterolaterally directed
process; spiculum very long, more than one
third length of entire sternum. Gonobase with

Figures 6-8. Photomicrographs of male
terminalia of G. thaumaskelos Packer, new
species. 6. S7. 7. S8. 8. Genital capsule.
(Scale bar = 0.5 mm)
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wedge-shaped apicoventral process narrowest
at base. Gonoforceps with very large, subapical,
medial lobe; lobe flattened and broadly
rounded, not attaining apex of gonostylus.
Gonostylus sclerotised, well differentiated
from gonocoxite, broadly digitiform. Penis
valve with long, concave dorsal crest.

Female. Figs. 2, 10-12.

As in male except for usual secondary sexual
characteristics and as follows:

Coloration – Labrum and dorsal surface of
flagellum brown; yellow on face, scape and
legs reduced; much of declivitous surface and
median marking on disc of T1 reddish brown.

Figures 9-12. Photomicrographs of G. thaumaskelos Packer, new species. 9. Male head frontal
view. 10. Female head frontal view. 11. Female apex of metatibia, metatibial spur and
metabasitarsus. 12. Female metasoma, anteroventral view to show reduced scopa on S2.
(Scale bar = 0.5 mm)
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Surface sculpture – Frons with punctures
more clearly separated than in male, i~0.5d.

Pubescence – Prementum with a cluster of
capitate hairs in premental fovea, hairs ~1MOD
(hairs and fovea lacking in male). Stipes with
a few long widely separated blunt setae on
apical 0.4 of length, slightly longer than hairs
on prementum. Protarsal rake sparse, setae
<2MOD, mesotarsal rake long, longest setae
>4MOD. Metafemur and metatibia with scopal
hairs <2.5MOD. S2 almost glabrous with
about 15 simple scopal hairs <1MOD.

Structure – Head: Labrum length 0.6X width,
apical margin strongly convex, almost
semicircular. Maxillary palpomeres cylindrical
(in glycerine, flattened in dried specimens),
four labial palpomeres, palpus narrowing to
apex. Premental fovea restricted to apical 0.17
of prementum, long and narrow. Clypeus in
profile more obtuse, ventral and dorsal surfaces
at angle of ~140°.

Mesosoma – Mesobasitarsus swollen dorsally;
single metatibial spur, 0.6X as long as
metabasitarsus and very narrow, difficult to
discern among elongate scopal hairs

Metasoma – S5 with short apicomedian
specialized area.

Type Material

Holotype - male, allotype female, four male
and one female paratypes: ARGENTINA,
Mendoza, Malargue, Lomas Bardas, 16km.
W., 1491m (altitude), 35850S 69.972W,
7.ii.2006. J.L. Neff. Ex Heliotropium sp. The
holotype and allotype are in the Museo
Argentino de Ciencias Naturales, Buenos Aires,
one male and the female paratype are in the
Packer Collection at York University, Toronto,
the remaining male paratypes are in the Central
Texas Melittological Institute, Austin, Texas.

Etymology

The specific epithet comes from ancient Greek
and combines wonderful (thaumastus) and leg
(skelos) in reference to the unique hind tibia
and basitarsus of the males.

Key to the Species of Geodiscelis

1.    Malar space short or absent
      (Figs. 1 and 2).
    .............................................................2

-     Malar space enormous, longer than
       compound eye
      ...............................G. longiceps Packer

2.    Male hind leg unmodified; female with
        scopa on S2 extensive; both sexes with
        clypeus evenly convex for most of its
       length in profile
       ....G. megacephala Michener and Rozen

-      Male hind leg highly modified with
       specialized hair patches and metafemur,
        metatibia and metabasitarsus enormously
       swollen (Figs. 3-5); female with S2  almost
        glabrous (Fig. 12); both sexes with
        clypeus angulate in profile, apical portion
        flat and at angle of 130°-145° to basal area
       .………….......G. thaumaskelos Packer

DISCUSSION

Geodiscelis thaumaskelos is the third species
of its genus to be described. The morphological
diversity among the three is remarkable and
as large as that found among subgenera in the
related genus Chilicola, which contains over
90 described species. Examples of this diversity
include the malar space (longer than the
compound eye in G. longiceps, short or absent
in the other two species, Figs 1 and 2), the very
long and narrow legs of G. megacephala and
G. longiceps but short legs of G. thaumaskelos
(Figs. 1 and 2), the development of a scopa
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(reasonably strongly developed on S2 in G.
megacephala and G. longiceps, almost lacking
in G. thaumaskelos, Fig. 12) and male hind
leg (extremely modified in G. thaumaskelos –
Figs 1, 3-5, entirely unmodified in the other
two species). Another feature of interest is the
capitate hairs on the prementum and stipes of
female G. thaumaskelos, these are likely
associated with collecting pollen from
Heliotropium flowers as noted by Michener
and Rozen (1999) for G.. megacephala.
However, in the latter species the capitate hairs
are on the protarsus not on the premental
fovea or stipes, whereas G. thaumaskelos lacks
capitate hairs on the foreleg, but does have
them on the mouthparts. Geodiscelis longiceps
lacks capitate hairs, although whether such
are not needed for pollen collection from its
floral host, Tiquilia, is unknown. The
possession of similar structures on different
parts of the body for apparently the same
function suggests that they arose after the
common ancestor of the two Heliotropium
specialists became specialized on this host
and after their divergence from one another.

Each of the three species of the genus are as
distinctive as are subgenera, or even genera,
in other groups of bees. Nonetheless, three
monotypic higher level taxa would seem
somewhat excessive.

The new species bears some characteristics
previously only found among xeromelissines
in species of Xeromelissa (sensu Packer, 2008)
such as the silvery posterolaterally directed
setae on the metasomal terga, carina on outer
surface of mandible towards dorsal surface and
the rounded anterior margin of the prosternum.
But it also possesses some characteristics not
found either in other species of Geodiscelis or
in Xeromelissa, such as a well developed
pronotal collar (Figs. 1 and 2), short
probasitarsus and both recurrent veins basal
to their respective submarginal cross veins.
Nonetheless, it does share some of the
synapomorphies previously identified for

Geodiscelis: squamate pubescence, a midtarsal
rake in females and elongate hind tibial spurs
(Fig. 11) (although in the new species there is
only one spur).

The secondary sexual characteristics of the hind leg
in male G. thaumaskelos are extreme (Figs. 1,
3-5). Many species in the sister genus,
Xeromelissa, have highly modified hindlegs
in the male, and the same is true for species in
many subgenera of Chilicola (Packer, 2008).
Among these other genera are found species
with a strongly swollen femur, strongly swollen
tibia, somewhat swollen basitarsus and
trochanter bearing one or more processes.
Unusual setal patterns on the hind leg are less
common, with upturned pencils of hairs on
the metatibia of some species of Chilicola
(Oroediscelis) (Michener, 2002), dense patches
of apically directed hairs on the outer surface
of the metatibia towards the apex in some
species of C. (Toroediscelis) (Packer and
Genaro, 2006) and many upwardly curved
hairs on the outer surface of the tibia in some
species of Stenoediscelis (Packer, 2008). The
setal patterns on the hind leg of G. thaumaskelos
are numerous: the marginal row of long hairs
on the inner ventral margin and the apical
patch of longer hairs on the inner surface of
the femur, the ventrobasal hair tuft and of the
tuft of extremely long hairs apically on the
inner surface of the metatibia and the complex
patterns of setation on the metabasitarsus. The
process that is in the general position of the
outer hind tibial spur and the row of thick,
apically curled hairs that abut against it is
unique among the bees (Fig. 5). These
modifications are all the more surprising
considering that the other two species in the
genus, and the most basal clades in the related
genera Xeromelissa and Chilicola (Packer,
2008) have entirely unmodified male hind legs.

The terminalia are also quite divergent among
the three species of Geodiscelis. In the new
species, the gonostylus is sclerotised (Fig. 8),
the inner lobe of the gonocoxite is enormous
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but does not extend beyond the gonostylus
(Fig. 8), the penis valve has a large crest; S7
has a well developed and complex lateral lobe
(Fig. 6); S8 has an apical process with a
quadrate base and narrow projection at the
apex (Fig. 7). In the other two species the
gonostylus is comparatively membranous, the
inner lobe of the gonocoxite extends beyond
the gonostylus (as a narrow lobe in G.
megacephala, as a broad one in G. longiceps);
the penis valves are narrow and simple; S7 is
less complex, apparently lacking lobes in G.
megacephala but with simple ones in G.
longiceps; the shape of the apical lobe of S8 is
also completely different among the three
species. As with other features of these three
species, the genitalia are more divergent than
is commonly found among subgenera or
species groups in the other genera in the
subfamily Xeromelissinae.

The new species is distinctive also in some
features of the female. The almost glabrous S2
(Fig. 12) is unexpected for a subfamily of bees
otherwise characterized as having a well
developed sternal scopa on this segment
(Michener, 2007). Indeed, this characteristic
suggests that the portion of Michener’s (2007,
p. 127) key to subfamilies that leads to the
Xeromelissinae should be interpreted carefully
as the scopa on S2 is so poorly developed. The
loss of a metatibial spur is also unusual. Both
other species in the genus have a pair of
metatibial spurs, although in all three the spurs
are so long and fine that they may be difficult
to discern among the longer and more robust
of the hairs on the tibia (Fig. 11).

All species of Geodiscelis have been found
associated with species of Boraginaceae and it
is highly probable that many more species of
these diverse small bees will be found through
additional searching on flowers of this family
in Chile, Argentina and also probably Bolivia
and Peru.
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