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ABSTRACT

with 2 plates, 57 text-figures, 1 table and 2 maps

The present paper is a revisionary study of the smaller genera of parasitic anthophorid bees
of the tribe Melectini occurring in the Eastern Hemisphere. The eight Old World genera pres-
ently recognized are redefined and arranged in a key, which includes the diagnoses of two new
genera of Ethiopian bees, Afromelecta and Acanthomelecta, each with a single previously described
and named species. With the exception of the large and polymorphous genus Melecza Latr., which
will be dealt with in a separate article, three new species and 14 earlier described taxa are analysed
and, where necessary, redescribed and illustrated. Keys for the identification of species are given
for all genera. New species described are: Protomelissa tricolor, Psendomelecta atroalba and
chalybeia. New synonymies established are: Callomelecta Ckll. (= Protomelissa Friese), Antho-
phora sauteri Friese (= Protomelissa formosana (Ckll.)), Melecta glasunowi Mor. (= Paracrocisa
kuschakewiczi (Radoszk.)), and Melecta spinosa Friese (= Acanthomelecta bicuspis (Stadelmann)).
The taxonomic treatment is preceded by general notes on the biology of Melectini throughout the
world, followed by a preliminary list of concurrent Melectini and Anthophorini, whose parasite-host
relationships have been either authenticated or suspected.
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INTRODUCTION

The present account is one of the last in a series of revisional papers dealing with
Old World Melectini, started by the writer in 1944 (Lieftinck, 1944—1969), and may
be regarded as a continuation thereof. It aims at a critical study of all smaller and least
known genera assigned to the tribe, some members of which were tentatively analysed
already by Popov (1955). The components of this parasitic group are presently under-
stood to be most closely related to their own hosts, i.e. the pollen-collecting bees of the
tribe Anthophorini, with which they form one subfamily, Anthophorinae.

A critical review of the dominant Holarctic genus Melecta Latr., with its numerous
species in the Mediterranean basin and Eurasia, has not yet been given, but is in course
of preparation and will, it is hoped, be published in a forthcoming final part of the series.

ACKNOWLEDGEMENTS

In the following list I have employed a series of symbols indicating the present location
of the material studied, followed by the names of all colleagues, who have generously
allowed me to study the specimens under their care. I wish, therefore, to express my
sincere thanks to all who have helped me to make this survey as complete as possible.
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E. Kénigsmann, of the same institution, and Professor Dr. M. N. Nikolskaja, of the
Leningrad Museum, have provided considerable facilities for the examination of critical
specimens on the occasion of my scanning the Leningrad and Berlin collections of
Hymenoptera, during August 1968 and the autumn of 1970, respectively. Freedom of
access to all component parts of these and many other important collections has frequently
resulted in the discovery of individual specimens that were temporarily lost, but could
now be restudied.
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BM — British Museum (Natural History), London (I. H. H. Yarrow)
BRNO — Moravské Muscum (Entomological Department of the Moravian Museum),
Brno, CSSR (Jaroslav Stehlik)
CBS — H. Bytinski-Salz collection, Tel-Aviv
CK — M. Kocourek collection, Vyskov, CSSR
CW — K. Warncke collection, Dachau
IEM — Instituto Espafiol de Entomologia, Madrid (f G. Ceballos and Sefiz Elvira
Mingo)
IZK — lnstytut Zoologiczny (Institute of Systematic and Experimental Zoology),
Polish Acad. Sci., Krakow (Miss M. Dylewska)
MBUD — Magyar Nemzeti Muzeum (Hungarian National Museum), Budapest (J.
Papp)
MHW — Martin Luther Universitit, Halle-Wittenberg (R. Piechocki)
ML — Rijksmuseum van Natuurlijke Historie, Leiden
MNB — Museum fir Naturkunde an der Humboldt Universitiit, Berlin (E. Konigs-
mann)
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MP — Muséum National d'Histoire Naturelle, Paris (Mclle 8. Kelner-Pillault)
MZUC — Museu e Laboratorio Zoologico, Universidade Coimbra (M. de A. Diniz)
NMW — Naturhistorisches Museum, Wien (Max Fischer)

NRS — Naturhistoriska Riksmuseum, Stockholm (S. Erlandsson)
TM] — Transvaal Museum, Pretoria (H. N. Empey and C. K. Brain)
USNM — National Museum of Natural History, Washington, D.C.
ZIL — Zoological Institute Acad. Sci. USSR, Leningrad (1 A. Ponomareva, M. N.
Nikolskaja, and V. I. Tobias)
ZMM — Zoological Museum, Moskow (A. N. Zhelokhovtsev)

GENERAL BIOLOGY OF THE MELECTINI

I have taken the present opportunity to summarize briefly the most remarkable facts
pertaining to the life history of the Melectini on the whole, as contained in the literature
on the subject.

Early stages

Among the authors who have supplied first-hand knowledge of this kind the
following deserve special attention. The most instructive and well-illustrated account
dealing with the larval stages of the melectine Anthophoridae generally, is the one
offered by J. G. Rozen (1969a). This important contribution to our knowledge of the
tribal phylogeny was followed by an interesting memoir published by the same author
on the biology of a new Thyreus, parasitic on a species of Anthophora, described from
the Cape Province in South Africa (Rozen, 1969b). The larvae and pupae of the
Australian Thyrens caeruleopunctatus (Blanch.) and /ugubris (Smith), inquilines in the
nests of Amegilla pulchra (Smith), were described by Cardale (1968b). Linsley &
MacSwain (1942) reported some of the features of the biology of the Nearctic Xero-
melecta (Melectomorpha) californica (Cresson) as a parasite of Aunthophora linsleyi Tim-
berlake (Hurd & Linsley, 1951). A complete description and figures of the larva of the
last-mentioned cuckoo-bee are to be found in a paper by Michener (1953).

Giordani-Soika (1936) briefly discussed the first instar larva of Melecta (Al.) luctuosa
(Scop.) in Italy. Torchio & Youssef (1968) published obscrvations on the biology of
the Nearctic Authophora ( Micranthophora) flexipes Cresson, and the immature stages
of its parasite Zacosmia maculata (Cresson), with notes on the first instar larva of
Melecta (M.) pacifica Cresson. Descriptions of the pupa of Melecta are to be found in
papers by Semichon (1922) and Porter (1951).

Host relationships

The object of the Table here presented is to bring together our present knowledge
of the inquilinic relation of various Melectini with their hosts throughout the world.
This global survey does not pretend to be in any way complete, but gives an impression
of the lacunae and may stimulate further research in this field. I have included in this
Table also some of my own field observations made in the Oriental tropics, on various
Amegilla presumably serving as the proper hosts of the species of Thyreus listed.
However, 1 have been unable to definitely establish these specific relationships, owing
to the absence of the nesting sites of the host bees involved. Hence in these and many
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other cases the associations recorded are merely suspected. Nevertheless, a survey of the
literature reveals that a substantial number of records are well founded and based on a
study of the biology of both parasite and host, the assessments of true parasitism having
been accomplished by rearings or otherwise. Consequently, in the Table all names of
well-established associations have been printed in bold type.

DISTRIBUTION OF REGIONAL GENERA AND SPECIES

Leaving the widely spread Thyrexs out of account, and with the exclusion also of the
large genus Aelecta — which is abundantly represented in the Mediterranean basin and
West Asia — all Old World members of the tribe occurring in temperate climatic regions
are rare in collections, despite their striking body pattern. The locality records are few
in number and scattered over wide areas, while hardly anything is known of their habita-
tions. This applies not only to Paracrocisa and Psesdomelecta, but also to the isolated
Ethiopian genera Afromelecta and Acanthomelecta, two taxa founded on solitary species
represented by few individuals only. We are somewhat better informed geographically
about the occurrence of Enpavlovskia and Protomelissa, whose ranges, as far as at present
known, are roughly outlined in the accompanying maps, in conjunction with the dis-
tribution of their hosts, i.e. the anthophorine genera Habropoda and Elaphropoda (see
maps I and II on p. 268 and 271, respectively). For a more detailed account of
Enpavlovskia, see Lieftinck (1969). It will be seen that Profomelissa is mainly tropical
in distribution, Its species exhibit a colour design that deviates much from that of the
others, in such a way, in fact, as to attract little attention in the field. With few excep-
tions, the remainder are characterized by a pubescent pattern of black and snowy-white,
many of them when freshly emerged being extremely handsome and conspicuous bees.

KEY TO THE MELECTINE GENERA OF THE EASTERN HEMISPHERE

1. Marginal cell of fore wing usually markedly shorter than three submarginal cells
combined, at most equal in length to, usually much shorter than, the distance
separating its apex from wing tip, whether or not exceeding third submarginal cell.
Body black-haired or spotted with white and/or blue, pubescence never pale yellow,
orangish, fulvous or dark brown . . . 5 o o 2

— . Marginal cell long, usually little shorter th:m three submargmal cells combined,
longer than the distance separating its apex from wing tip, and exceeding third
submarginal cell (Fig. 11). Body lacking well defined white or blue pubescent
spots: whole dorsal surface and sides of thoracic segments clothed densely with long
erect pubescence entirely concealing surface. First gastral tergite markedly shorter
than second, lacking tufts of longish erect hairs; abdominal pubescence short,
generally dense, appressed and feathery, but never forming spots and usually not
much different in colour from that of underlying surface. Head only one-third
as deep as its breadth across eyes, posterior angles not developed. Face rather short,
slightly to moderately protuberant, i.e., height at apex of clypeus in side view about
one-third to four-sevenths greatest diameter of eye at the same level; clypeus broader
than long, convex dorsally. Labrum broader than long, often emarginate anteriorly.
Mandibles curved, shorter than length of eye, inner margin unidentate or with
angular projection far beyond halfway length. Inner orbits nearly straight, sub-
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parallel or slightly converging anteriorly. Maxillary palpi G-segmented, long and
slender, subequal in length to antennal scape. Antennae rather long and slender,
often exceeding tegulae, flagellar segments variable, but in male up to almost three
times as long as broad; rhinaria absent. Mesoscutellum short and convex, much
broader than long, with distinct middorsal carina; dorsal lobes armed with a robust
erect and curved spine, as long as or shorter than surrounding pubescence and
directed caudad. Parascutella small, subtriangular, convex. Wings lightly infuscated.
Legs rather thin and slender, of simple structure; hind tibial spurs almost straight,
finely serrulate, outer spur only little shorter than inner. Tarsal arolia well devel-
oped, though occasionally of minute size. Male terminalia, see specific descriptions
and figures. Pygidial area of female broad, subtriangular and plate-shaped, not
covering entire dorsum of tergite. Body size small to medium, 10.5—13.5 mm.
Hab.: Himalayan region to Taiwan and Java . . . SN Protomelissa
First gastral tergite usually distinctly longer than second in normally exposed
position, or at least equal in length to the latter. Tarsal arolia vestigial or absent 3

. First gastral tergite markedly shorter than second. Tarsal arolia conspicuously present,
claws usually divergent. Maxillary palpi distinct, S—6 segmented, as long as, or
little shorter than, three apical segments of labial palpi combined, exceeding 1 mm
in length . . 5
Scutellum plate- ld\e flat or almost 50, thm edg,ed thh dorsd surface abruptly and
acute-angularly divided from forward-slanted or incurved posterior surface, never
armed with a pair of cylindrical or abruptly raised spines or tubercles; more rarely
slightly convex or bituberculate and, though not markedly projecting beyond meta-
notum at middle, yet distinctly angulate in profile, with the prominent lateral
angles directed caudad and overhanging metanotum laterally. Parascutella triangular,
on a level with scutellum or almost so, occasionally coavex dorsally. Tarsal arolia
absent or replaced by a vestigial orbicula. Face protuberant, height at apex of clypeus
at least equal in profile to greatest diameter of eye at the same level. Maxillary palpi
wanting or rudimentary (1-2 segmented) and only occasionally made up of more
(3-4) short segments, whole palpus shorter than, or about as long as, distal two
segments of labial palpus combined and not exceeding 1 mm. Mandibles with inner
margin strongly unidentate about halfway length. Antenna normal, thickness and
length of flagellar segments variable but aever unusually attenuated; rhinaria often
present in both sexes and rarely wanting in male. Wing membrane often obscurely
spotted and frequently very dark. Outer face of mid tibia often somewhat flattened
and/or broadened, and nearly always with dense pad of short felt-like pubescence.
Integument of thorax above at least partly exposed; dorsal pubescence short and
frequently dense, but integument never completely hidden from view. Abdomen
with short, sparse black hairs variegated with pubescent spots composed of longer,
but predominantly appressed, branched, feathery or scale-like hairs, either pure
white or coloured various shades of blue and/or green. Size very variable. Hab.:
Old World subtropics and tropics, with radiations into the southern Palaearctic
. . Thyreus

. Scutellum modxfxed but nelther flattened nor plate llke whole segment about twice
as broad as long, strongly but gradually declivous and impressed posteriorly; dorsal
surface not overhanging any part of metanotum, rounding into vertical posterior
surface, the swollen parts on either side of median concavity armed with compressed
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tooth or spine placed far laterad and directed caudad; parascutella inconspicuous,
convex, usually hidden from view by dense appressed pubescence. A conspicuous
patch of white appressed tomentum at middle of scutellum posteriorly. Tarsal arolia
rudimentary. Face broad. Labrum subquadrate, anterior border bituberculate with
distinct crescentic emargination; surface partly or entirely clothed with dense brush
of stiff hairs. Clypeus convex, little prominent, much shorter in profile than greatest
diameter of eye (Fig. 46). Eyes converging anterad, inner orbital margin straight
and upper portion not or scarcely incurved; in side view widest below middle of
their length, much more broadly rounded anteriorly than above. Mandibles strongly
curved, inner margin edentate or with vestigial tubercle placed about midway or
slightly in advance of their length. Malar space linear. Antennae slender, un-
modified, similar in both sexes, barely attaining tegulae (female), or slightly longer
and reaching to beyond middle of latter (male); scape curved, with short appressed
pubescence; flagellar segments normal, but longer than broad, rhinaria wanting.
Legs normal, shaped similarly in both sexes, mid and hind basitarsi of male un-
modified, covered externally with short, dense, appressed white pubescence; hind
tibial spurs relatively short, gently curved, inner spur not much longer than outer.
Fore wing membrane partly obscured; marginal cell elliptical, rather attenuated
distad, only slightly shorter than distance from apex to wing tip, exceeding third
submarginal cell. Front of head thickly white-haired, pile on clypeus decumbent
but less dense and very short anteriorly; thorax variegated with semi-erect black and
white pubescence only partly hiding surface on mesonotum and scutellar area.
Abdomen dull, especially on dorsum, surface finely closely punctate, but punctation
invisible where covered by dense, appressed, finely branched hairs forming well-
defined white spots. Gastral tergite 7 of male rounded apically. Exposed surfaces
of male gastral sternites 2-G uniformly pubescent; no indication of a conspicuous
subapical comb of thick brushy hairs projecting from beneath sternal plates 3-5.
Sternite 7 of male constricted basally, distal portion plate-shaped, more or less
bilobate and with dense frings of strong bristles; apex of 8 subtruncated and fringed
with longish hairs (Fig. 51, 56). Genital capsule of large size and complex structure
(see specific descriptions). Pygidial plate of female triangular, with broadly rounded
apex 5 6 06 06 8 ° 5 000000 oo o o o &
Maxillary palpus slender, 6-segmented, 2nd to 4th longest (Fig. 55). First gastral
segment distinctly longer than second in normally exposed position (male), or
second segment, when extended, almost equal in length to first (female). Convex
scutellar lobes armed on either side with an enormous, slightly downcurved, laterally
compressed spine, which is directed straight back. equals middorsal length of
scutellum, and bears a strong, longitudinal dorsolateral carina. Tarsal arolia con-
tracted to a plumose or bristly rudiment. Hab.: Fast Africa (Tanzania) . . . . .

Acanthomelecta

. Maxillary palpus rudimentary, consisting of 1-2 minute segments, which together

are equal in length to, or shorter than, the two apical segments of labial palpus
combined. First gastral segment a little shorter than, or subequal in length to, the
second. Convex scutellar lobes armed with a pair of slightly downcurved and laterally
compressed teeth or spines, which are slightly divergent and at most half as long
as midlength of scutellum; dorsolateral margin of each strongly longitudinally
carinate. Tarsal arolia wanting, replaced dorsally by an orbicular fan of long and
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strong bristles, and ventrally by a fringe of bristles suggesting a planta. Hab.: South
and East Africa . . . .. . Afromelecta
Soft raised pubescence covering dorsal thoracxc segments exceptionally long and
dense, especially at sides, the thick velvet-like pile composed of feathery hairs con-
cealing all of the surface inclusive of posterolateral pronotal tubercles and scutellar
spines, Basal propodeal triangle glabrous, except few short longitudinal striae
laterally at base. Fore wing greatly expanded towards apex, distal margin strongly
convex, tip blunt; marginal cell short, almost regularly elliptical, over three times
as long as broad, not or only little surpassing third submarginal cell. Body compact,
thorax large and globular; abdomen even more abruptly pointed than in Melecta
and Psendomelecia. Maxillary palpus 6-segmented. Mandible unidentate, tooth rather
large and placed near apex in male, rather smaller and blunt, situated slightly beyond
halfway length in female. Antenna long and slender in both sexes, scape shortly
pubescent, segment 4 always longer than 3 and more than twice as long as broad,
next flagellar segments also attenuated, about twice as long as broad, the distalia
frequently slightly crenulated in male; rhinaria wanting. Thoracic dorsum closely
punctate, scutellum with a pair of robust, straight, upturned divergent spines hidden
by surrounding pubescence. Legs dull, outer faces of all parts finely reticulate-
punctate, conspicuously lacking spines or bristles, clothed densely with short, pre-
dominantly black pubescence almost concealing surface, only femora below fringed
with long hairs. Mid tibia of male not expanded, lacking conspicuous external pad
of short felt-like pubescence; hind tibia of male expanded and swollen distad, with
strongly produced, robust antero-apical process; hind basitarsus of male modified,
laterally compressed, rather abruptly expanded and hollowed out externally, that of
the female subparallel-sided. Hind tibial spurs long, innermost spur undulated and
much longer than outer, which is straight, both microscopically serrulate. Inner rami
of mid and hind tarsal claws slender, neither flattened nor plate-like. Gastral tergites
finely supetficially tessellate-punctate, surface dull or slightly shining. Pubescent
pattern variable: body either entirely jet-black, or thorax with white or greyish-
yellow anterior mesothoracic collar, long black and white lateral tufts behind wings,
lateral tufts of long raised hairs at extreme base of tergite 1, and snowy-white
appressed pubescent spots on each side of succeeding segments. Pile on mesonotum
never forming grey-white and black spots or streaks. Tergite 7 of male subtruncated,
apex clothed with appressed tomentum. Sternite 7 very slender, with narrow, widely
divergent arms and bilobate apex, the lobes fringed with strong bristles; sternite 8
with well developed postmedian ridges, apex with tufts of long feathery hairs.
Hab.: Western Mediterranean to Caucasus . . . . . . Eupavlovskia
. Raised pubescence covering dorsal and lateral thoracxc segments shorter, often dense
and feathery but only very rarely completely concealing surface, the integument
remaining visible at least on middorsum and frequently also on parts of the sides;
black and white pubescent pattern variable. Body shape and size, and form of wings
very variable, but combined structural characters of antennae, legs, and male apical
sternal plates not as described above for Expaviovskia . . . . 5 o o 6
At least posterior portion of mesonotum and entire scutellum e}\posed integument
well visible under scanty pilosity. Mesonotum anteriorly, mesopleurae above, a sub-
circular area in front of parascutella at each side of mesonotum, and dorsolateral
metanotal area, clothed with longer, but mostly decumbent, silky hairs frequently
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forming condensed patches of soft, silvery-white pubescence. Abdomen variable,
tergites usually dull and almost lustreless, clothed with minute dark hairs and often
variegated with pure white pubescence forming spots or definite patches of dense,
appressed silky hairs of somewhat greater length; tergite 1 never with tufts of long
raised hair on each side at extreme base (except Psendomelecta chalybeia). Ab-
domen occasionally more shining and almost bare (some species of Psexdomelecta).
Sternites 2-6 (or at least 3-5) of male with subapical fringe of strong, backward
directed, black bristles, which often form a dense brush, Legs with short, generally
scanty, pubescence, except longer fringe at fore femora posteriorly and, more
sparsely, often also at basitarsi. Inner rami of mid and hind tarsal claws always much
shorter and broader than outer, the former usually flattened and often axe-shaped
or squarely cut off. Scutellum broader than long, raised and greatly swollen, well
marked off anteriorly from mesonotum and convex parascutella by deep furrows;
dorsal surface (inclusive of well developed backward directed processes) on a level
with mesonotum in side view, strongly declivous posteriorly, but whole structure
not or only little overhanging posterior thoracic segments. Antennal scape naked
or covered with minute appressed pubescence, rarely with sparse fringe of long erect
hairs. Mandible with single, robust, interior tooth beyond halfway length. Malar
space linear or wanting. See also under couplet 6b, of Melecta . . . o 7

. Raised pubescence on thorax rather long and dense, usually covering all parts of

dorsum and sides: although integument remains visible in places, most areas are
hidden from view, including the scutellar spines, which are frequently raised, but
often vestigial and only rarely as long as the surrounding pubescence. Pile entirely
black or, more often, predominantly grey-white (rarely brownish-white) on mes-
onotum anteriorly, becoming black and/or white posteriorly (male), or forming
alternating grey-white and black blotches and streaks on anterior part of dorsum
(female). Gaster moderately to strongly shining, frequently almost polished, disk
of tergites finely, sparsely punctate and with short scanty pubescence; tergite 1 in
most species with tufts of long erect white hair laterally at extreme base, sides of
this and/or following tergites in addition spotted with condensed patches of ap-
pressed white pubescence. Sternites often with long, strong subapical hairs, but 2-6
(or 3-5) of male lacking dense combs of thick stiff bristles pointing caudad. Anten-
nae normal, relative lengths of segments varying among species; scape frequently
fringed with long hairs; flagellar segments (except two basal ones) never distinctly
attenuated or much longer than broad, often thick and distinctly transverse, especial-
ly in male; rhinaria almost invariably present in male. Legs variable, but hind tibia of
male unmodified; outer faces of tibiae and tarsi often tuberculate and/or denticulate;
mid tibia of male frequently expanded and with dense external flattened pad of
short felt-like, white or black, pubescence; inner hind tibial spur not undulated;
hind basitarsus of male not modified, but outer face frequently concave and apex
occasionally distinctly produced externally. Shape and armature of scutellum, as well
as of tarsal claws, variable. Numerous species of very variable appearance and size.
Hab.: Old World forms widely-spread in temperate regions . . . .  Melecta

N.B. — In a number of aberrant Me/ecra, the integument of the thoracic segments is well
visible under much shorter and more scanty pubescence, while the gastral tergites are lustreless,
finely punctate and clothed densely with minute hairs, the extreme base of tergite 1 at the
same time lacking the characteristic lateral tufts of long raised hair. Members of this species
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group are extremely similar superficially to Paracrocisa, the shape of the scutellum also being
almost identical. Despite this similitude, they have the following negative characters in common
by which they can be distinguished from Paracrocisa. (1) labrum in both sexes not markedly
broader than long, usually distinctly longer than broad; (2) antennae of normal length, scape
in male with lateral fringes of long erect hairs, the flagellar segments not unusually attenuated
and with distinct, impressed rhinaria; (3) inner rami of mid and hind tarsal claws of male
and female never distinctly plate-like, axe-shaped or squarely cut off; (4) gastral sternites 3-5
of male without dense subapical combs of thick, suberect bristles pointing caudad; (5) hind
tibia of male not markedly expanded, apex not hollowed out and toothed; and (G6) apical
sternal plates and genital organs of male not at all shaped and modified as described and
figured for Paracrocisa. The females are less easily recognised, those of AMelecra usually having
a more protuberant face, a longer labrum, and the exposed portions of abdominal sternites
more broadly impunctate.

Body small (length 8-12.5 mm), compact; abdomen thick-set, ovoid (e.g., length:
breadth ratio 10 : 7.5-8.6). Marginal cell of fore wing short, elliptical, about 2.2-3
times as long as broad, apex broadly rounded or subtruncated; sides of second
submarginal frequently closely approximated above but only rarely fused together
or stalked at anal side of marginal; third submarginal distinctly smaller than first
and generally a little higher than long. Antenna moderately long, usually reaching
to slightly beyond anterior margin of tegulae; shape varying between species: either
thick and strong, with flagellar segments distinctly transverse and bearing deeply
impressed, crescentic or horseshoe-shaped rhinaria (male), or thinner with the dis-
talia longer than broad (female); or else, much slenderer and almost alike in both
sexes, the flagellar segments longer than broad, and with male rhinaria only feebly
indicated. Legs short and robust, femora and tibiae of male slightly more expanded
than in female, but apices of male tibiae and basitarsi lacking any specializations;
mid basitarsi of male invariably more or less expanded and flattened, with external
pad of dense appressed pubescence. Hind tibial spurs more or less curved, not wavy,
inner spur not considerably longer than outer. Maxillary palpus G-segmented, seg-
ments varying in length, the two terminalia occasionally fused together, 2 and 3
usually longest. Labrum very small, subquadrangular, at most half as broad as lower
interorbital distance. Eyes broader and more evenly rounded above than in Para-
crocisa, a little shorter than upper interorbital distance; inner orbits straight and
converging anterad. Texture of abdomen variable, tergites moderately shining and
punctate, but often lustreless, with very closely set fine punctures; premarginal (sub-
apical) brush covering sternites 3-6 of male composed of evenly distributed, stiff
suberect bristles, fewer in number and less conspicuous than in Paracrocisa, hairs
not upcurved apically. Sternite 7 of male with strongly protuberant lateral angles
at end of divergent arms; disk broad and flat, not at all constricted basally, sub-
rectangular or more or less tapering posteriorly, lateral margins not thickened and
only weakly sclerotised, apex beset with few strong bristles. Sternite 8 with poorly
marked and strengthened subapical angles at base of slightly prominent apex, the
hind margin of which is undulated, carrying few bristle-like hairs on either side
(Fig. 20, 24, 26). Genital capsule compact, small and spherical, gonocoxites broad-
ening gradually posteriorly, with rather short, strongly converging gonostyli; no
membranous flap at base of gonostylus; dorsobasal and ventrobasal processes var-
iable, conspicuous, but not strongly modified, densely pubescent and bristled (Fig.
21, 25, 27). Hab.: E. Turkey (Armenia) eastward to Mongolia .  Pseudomelecta
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— . Body size moderate (length 12-17 mm), clongate; abdomen slender, less abruptly
pointed than in Psendomelecta (e.g., length : breadth ratio 10 : 6.6). Marginal cell
of fore wing narrower, about 3.3 - 4 times as long as broad, with bluntly pointed
apex; third submarginal cell frequently almost equal in size to first. Antenna long
and very slender, though little surpassing tegulae (male), or shorter and reaching
anterior margin of same (female); segments 3-5 slightly more than 11/, times as
long as broad and of about the same length, remaining segments only little shorter,
all smooth and rather shining below, with shallow longitudinal impressions, but
lacking distinct rhinaria (male); or shorter, with scparate flagellar segments about
11/, times as long as broad (female). Legs strong, hinder pair modified in male,
normal in female. Hind tibia of male considerably expanded and swollen towards
apex, which is hollowed out below implantation of basitarsus, ending in a variously
shaped ventral process carrying articulated spines; spurs originating from the inside
just above the truncated apical border, the inner spur distinctly wavy, much longer
than outer; hind basitarsus strongly compressed laterally and a little outbent, its
external surface distinctly hollowed out. Maxillary palpus 6-segmented, long and
slender, about as long as last three segments of labial palpus combined, 1 only half
as long as next segments, which are subequal in length, 6 only little shorter than
the preceding. Labrum larger than in Pseudomelecta, much shorter than its width
at base and broader than half the lower interorbital distance. Eyes very large, as
long as, or a little longer than, upper interorbital distance, elongate-oval, broadest
slightly in advance of their middle and narrowest above; inner orbits converging
anterad, straight or slightly convex inward. Abdomen generally dull, evenly finely
punctate from base almost to apex of tergites; premarginal (subapical) brush
covering sternites 2-6 of male conspicuous, composed of thick bristles, the apical
ones comb-like and usually with upturned tips. Apex of tergite 7 of male sub-
truncated or bluntly rounded. Sternite 7 lacking prominent lateral angles at end
of widely divergent arms, abruptly and very strongly constricted at base of disk,
which is at first long, narrow, and subparallel-sided, then broadens rather abruptly
to form a plate-like apical lobe bearing numerous strong, closely set, radiating
bristles on either side. Sternite 8 subtriangular, surface basally with well marked
ribs and prominent, heavily sclerotised subapical angles at base of protuberant and
equally strengthened apex, the hind margin of which is finely setiferous (Fig. 40,
42, 44). Genital capsule oval and of large size, gonocoxite abruptly broadened
posteriorly, with large membranous flap at base of long gonostyli, and intricately
shaped basal processes carrying a variety of bristles and fine hairs (Fig. 41, 43, 45).
Pygidial plate of female slender, narrowly triangular, about 21/ times as long as its
width at base, apex rounded. Hab.: N.W. Africa to E. Kazakhstan . Paracrocisa

DISCUSSION OF GENERA AND SPECIES (EXCLUSIVE OF Aelecta latr., 1802)
Thyreus Panzer, 1806

This is probably the most advanced and diversified genus of the tribe, the members
of Thyreus showing a number of specializations and reductions not found elsewhere.
The relatively great length of the first gastral segment as well as the obliteration of the
maxillary palpus and lack of arolia, are presumably all characters indicating the highest
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stage in the evolution of the Melectini. With the exception of the numerous species
peculiar to the Ethiopian fauna — which are still in great need of further study —
most Thyrewns occurring in the rest of the world were reviewed in a series of articles
published by Lieftinck (1959—1968).

All Anthophorini whose association with Thyrexs has been either ascertained or may
reasonably be expected, are listed in the Table on p. 258 of this paper.

Type species: Nomada scutellaris Fabricius, 1781.

Eupavlovskia Popov, 1955

A small genus that has recently been treated in full (Lieftinck, 1969). The silky
pubescent pattern of Expaviovskia strongly recalls that of certain aberrant Eurasian
members of the polymorphic and widely spread genus Melecta. Yet the genus differs
fundameatally from all species of AMelecta in several structural characters suggesting a
closer affinity with Paracrocisa than with any other tribal genus.

There are only two species, which are apparently confined to southern Europe and
parts of West Asia, the centre of their distribution lying in the peninsular countries of
the north-cast Mediterranean (see Lieftinck, loc. cit., fig. 8, map).

Eupavlovskia is parasitic on the larger-sized species of Habropoda, i.e., the more typical
members of that genus. The approximate range of both units has been roughly outlined
in Map I on page 268 of this paper. Further towards the east, these anthophorines
are replaced by a far greater number of somewhat smaller ‘Habropoda’ showing characters
approaching those of the Nearctic Emphoropsis. In point of fact certain Eurasian mem-
bers of this group are rather intermediate morphologically and are suspected to be the
hosts of Protomelissa, discussed hereafter.

On a collecting trip to Rodos, in April 1971, I took some E. obscura simulatrix Lieft.
in company with Habropoda tarsata (Spin.), the latter being common all over the island.
On the nearby island of Kos, opposite the Turkish coast, the same Fxpavlovskia occurred
together with both H. tarsata and zonatula, but of the last only a single male was
observed. Unfortunately no nesting sites were found of either of the host bees.

Type species: Melecta funeraria Smith, 1854.

New localities, in addition to those enumerated in my former paper, are:

E. funeraria (Smith). — Italy: @, Calabria, Antonimina, 1905 (MNB).
Greece: @, Naxos I. (MNB).

E. 0. obscura (Friese). — Italy: @, Naples (as Al aterrima Lep.) (MNB); & @,
Apulia, Sporgano, IV-V. 1933 (MNB).

E. 0. simulatrix Lieft. — Greece: @ Q, Corfu (as M. funeraria Smith, det. Alfken)
(MNB).

Protomelissa Friese, 1914

Protomelissa Friese, 1914, Dtsch. Ent. Z. : 322323 (two species: P. saureri (Fr.) & @ Formosa,
and P. iridescens Fr., § Formosa). — Cockerell, 1929, Ann. Mag. Nat. Hist. (10) 4 : 133 (note,
not seen). — Sandhouse, 1943, Proc. U.S. Nat. Mus. 92 : 592 (not seen; designation of type species
P. iridercens Friese, 1914). — Lieftinck, 1944, Treubia, hors sér.: 59 (note, not seen). —
Michener, 1944, Bull. Amer. Mus. Nat. Hist. 82 : 287 (note, not seen). — Popov, 1955, Trudy
Zool. Inst. Akad. Nauk USSR 21 : 322, 333 (notes, not seen).

Callomelecta Cockerell, 1926, Ann. Mag. Nat. Hist. (9) 18 : 621—622 (9 Malay Peninsula;
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type species by monotypy C. perdleburyi Ckll., 1926). — Sandhouse, 1943, Proc. U.S. Nat. Mus.
92 : 533 (not seen; type-species C. pendlebrryi Ckll., 1926). — Lieftinck, 1944, Treubia, hors sér. :
58—62, fig. & pl. (full generic & specific descr. § @, type-species C. pendleburyi Ckll). —
Michener, 1944, Bull. Amer. Mus. Nat. Hist. 82 : 287 (note, not seen). — Popov, 1955, Trudy
Zool. Inst. Akad. Nauk USSR 21 : 333 (note, not seen).

The first described species in this genus is Authophora sauteri Friese, 1911, originally
known from a single male “von Taiwan (Formosa), Sauter leg.” When Friese (1914)
had received examples of both sexes, he proposed the new generic name Protomelissa,
to hold it. The generic diagnosis, brief and insignificant as it is, starts as follows: “Eine
neue Schmarotzer-Bienengattung, die noch vollkommen den Authophora-artigen Habitus
bewahrt hat und ein schones Mittelding zwischen dieser Gattung und den typischen
Melecta- und Melissa-Arten darstellt. Protomelissa sanferi wurde von mir 1911 nach
cinem defekten & als Awthophora s. beschrieben, nach Bekanntwerden des Q treten
aber alle Eigenschaften der Schmarotzerbiene zweifellos hervor und lassen sie als ein
vortreffliches Bindeglied zwischen Awthophora und AMelecta-Melissa erscheinen.” (loc.
cit.: 323). In the next pages Friese describes the female and adds a few characters of
the male, starting his description of P. sauteri again with the following sentences: “‘Diese
von mir nach einem &' als Authophora beschriebene Art gehdrt nach dem Bekanntwerden
des Q@ zu den Schmarotzerbienen, sic liefert ein gutes Bindeglied zwischen Anthophora
und AMelecta. Der Habitus ist ganz Authophora-artig, auch die Behaarung, doch fehlt
im Q@ der Beinsammelapparat (= Scopa). Ich gebe hier eine neue Beschreibung, zu-
gleich die Diagnose fiir das & erweiternd.”

The type of A. sauteri is not ‘‘defekt”, as stated by Friese, but a specimen in good
condition (see below). However, it may have been the reason why Sandhouse (1943),
instead of selecting the much better known P. santeri, designated P. iridescens Friese as
the type species of Protomelissa. This type designation is incongruous with the facts that
(1), P. sauteri is not only the carliest but also the fullest described species of which both
male and female were known, the diagnosis of Protomelissa, as stated explicitly by Friese
himself, being based primarily on characters of the female; and (2), because the unique
type male of P. iridescens does not quite fit the generic diagnosis and has apparently
become lost, the description of it being even more fragmentary than that of P. sauteri.
See also p. 277 under P. iridescens. It has now been found that P. santeri is conspecific
with Melecta formosana Cockerell, 1911, described about two months earlier than saxteri,
so that the former name should replace it.

At the time of redefining Callomelecta Ckll. (Lieftinck, 1944), no species of Proro-
melissa were known to me, but in 1970, while studying three of its members in the
Berlin museum, it soon became clear that the two genera are inseparable. A re-char-
acterization of Callomelecta was given by me in 1944, and this elaborate diagnosis applies
cqually well to Protomelissa in almost every respect. In general facies all species presently
included in it are strikingly alike, while they agree also in the structure of the mouth-
parts and venation; lastly, the male terminalia and female pygidial plates of Protomelissa
correspond closely with those of Malaysian Callomelecta. The differences are mainly
found in the shape and pubescence of the antennae and tarsal claws, which seem to be
of specific rather than generic importance.

As may appear from the photographs (Pl. 1 Fig. 1-2), the members of Protomelissa
are eatirely unlike any of the Old World melectines, differing from all in the unspotted
body and vividly coloured pubescence, features suggestive of their hosts and leading to
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the opinion that they have preserved some primitive features peculiar to the ancestral
anthophorini.

It is tempting to speculate upon the possible relation between parasite and host
throughout their range. There seems to be little doubt that the equatorial members of
this Asiatic genus (i.e., Callomelecta olim), are restricted to the submontane and montane
forest zones of Malaysia, and that they are special parasites of the anthophorine
Elaphropoda. Three species of the latter have been found associated with them in such
different localities as the Malay Peninsula, Sumatra, and Java. P. habropodae (CKll.),
on the other hand, was captured by its describer in the mountains of Thailand simul-
taneously with Habropoda sutepensis Ckll. Nothing, however, is known with certainty
of the more northern Protomelissae, described from the Himalayan range and Taiwan.
There are about four nearly interrelated species of Elaphropoda and at least five or six
Habropoda (excluding a few undescribed ones), which are distributed throughout the
eastern Himalayan mountains. From the corresponding locality records and dates of
capture it is obvious that some members of either genus inhabit the same area and may
even occur side by side (see maps). In an easterly direction, the two anthophorine genera
are each of them represented by at least two species in the mountain provinces of East
China (Fukien); but whereas Habropoda tainanicola Strand, H. Lucconis (Friese) and
a third — possibly undescribed — species have succeeded to reach Taiwan — in which
island they occur at much lower levels than on the mainland — no single species of
Elaphropoda has turned up yet in Taiwan. Their absence is significant because, as we
will see, no less than three Protomelissae do occur in the island and strongly suggest
their association with the two Habropodae just mentioned.

The absence of Protvmelissa on the mainland of China and the Indochinese provinces
does not, of course, preclude the possibility of their occurrence in the intervening
countries as it can casily be explained by their rarity and also the insufficient exploration
of the Chinese mountains. This is also the opinion of Dr. T. C. Maa, who recently told
me in a letter that the lacunae in his very rich Fukien collections of bees are, perhaps, due
to the fact that collecting was done in all seasons for seven consecutive years, but only
around a field station set up at 1600 metres; only occasionally he and his assistants
visited the lowland as well, thus missing the right season and localities for Protomelissa.

KEY TO THE SPECIES OF Protomelissa

(The females of P, habropodae and iridescens, and the male of tricolor, are unknown)

1. “Integument of abdomen shining bright clear ferruginous, clothed above with short,
appressed, pale fulvous tomentum on apices of sccond and following segments.
Thorax with abundant, long, erect fulvous hair. Clypeus black, but densely covered
with appressed pale hair. Flagellum of antenna not very long, barely reaching
tegulae, apical joint curved. Female unknown.” (transcribed from Cockerell). Hab.:
Thailand (Siam) . . . P o «© habropodae

— . Integument of abdomen at least w1th basal portion of flrst two segments dark brown
or black and clothed above with appressed, light brown to brownish black or black
tomentum, the hairs varying in length: either short and simple, or longer and finely
branched; integument of distal portion of tergites often more or less ferruginous,
and if so, then distal portion of antennal scape clothed in front with long, raised,
pale pubescence . . . . . . . . L o o oo oo 2





































































































































































