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INTRODUCTION

This study provides a classification and

proposes a phylogeny for the genera and

subgenera of anthophorine bees. The tribe

Anthophorini, worldwide in distribution,

and considered here to include only two

genera, Anthophora and Amegilla, is distin-

guished from other Anthophorinae by three

submarginal cells, the first recurrent vein

meeting the posterior margin of submarginal

cell 2 near its midpoint, the forewing with

simple aJar papillae, the second abcissa of

vein M + Cu of the hind wing subequal in

length to the cu-v crossvein, and the elon-

gate, narrow gonostylus (if present) never

flattened and paddle shaped. The Habro-

podini consisti.g of Deltoptila, Elaphropoda,

Habropoda (: EmQhoropsis rr. syn.), Habro-

phorula and Pachymelus, and formerly in-

cluded in the Anthophorini, are as distinct

from the Anthophorini as the Emphorini are

from the Eucerini.
Anthophorine bees are mainly xerophilic

and abundant in Mediterranean climates.

Among the North American species over

90% occur in the dty southwest. In the Old

World, where most anthophorine bees occur,

the most speciose area is the Mediterranean

Region. Of the L+ subgenera of Anthophora

eight are found in the New World; only one

is restricted to that area. They are scarce in

tropical forests but are often found in trop-

ical montane environs. Amegilla is strictly

Old World and flies in the summer, while

Anthophora is worldwide in distribution and

commonly flies in the sPritg.
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SYsrBuATIcs AND PHvrocENY

most all major collections as well as deter-

mined and undetermined material in these

collections so that as many sPecies as possi-

ble could be placed in their appropriate

groups. I have attempted to make known the

unusual as well as common attributes of

anthophorine species so as to facilitate future

revisionary studies of the various groups at

the specific level.
All structures which could be studied flat-

tened, such as sterna, were placed on slides

in glycerine for illustrative purposes. Larger

structures such as the genital capsule and

mouthparts were dissected and studied in

either alcohol or glycerine. Terminalia and

mouthparts were cleared overnight at room

temperature in about l0% KOH and then

transferred to one or two changes of water

for several hours (sometimes acidulated

water), finally to glycerine for study and

long-term preservation.
Preparation of specimens for scanning

electron microscopy entailed initial relaxing

in a humidifier for one to two days. Parts

were taken from the specimens and ultra-

sonicated in three warm baths (five minutes

each): the first, water with a detergent; then

70% alcohol; and finally, xylene. The struc-

tures, if relatively hairless, were allowed to

air dty; if hairy they were dried with air

blown through a piece of surgical tubing

attached to a micropipette. The specimens

were then mounted with glue (casein) on

stubs coated with Tubekote@ so as to give a

uniform black background. Specimens were

coated with 200 A of gold-palladium and

scanned with 15 Kv (200 spot size), using a

Phillips 501 scanning electron microscope.

Morphological terminology follows for the

most part Michener (1944) and for mouth-

parts, it certain cases, Winston (1979). New

terms for structures are explained in the

section on Characters Employed. The proboscis

is regarded as projecting downward from the

head. Thus the anterior surface of the men-

tum is the surface that would be called dorsal

if the proboscis were considered to project

forward. To save space the metasomal seg-

ments are abbreviated S for sternum and T

for tergum. Therefore sternum 6 is termed

36 and tergum 6 is T6, etc. Almost all

Anthophorini have bidentate mandibles and
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apically simple labra, thus only exceptions to

these are listed. All caPitalized colors are

from Ridgway (1912) excePt dark browns

and other nonspecific generalrzed terms

(..S., dark brown, ferruginous, amber.) All

characters of surface sculpture are described

using the system of Harris (1979) and were

examined under fiber-optic illumination dif-

fused by frosted drafting film to eliminate

reflections.
Illustrations of terminalia and mouthparts

were drawn from cleared material using a

drawing tube. On shaded drawings the light

was positioned so as to strike the subject

from the upper left. For figures of the uPper

(anterior) views of maxillae, the whole max-

illa was slightly flattened under a coverslip.

The orientation of the lacinia and penis are

not standardized and thus their shapes are

not meaningful.
Comments on distributions were prepared

from data taken from specimens and almost

always not from the literature' because there

are many misidentifications in the latter.

The generic and subgeneric descriptions

take into account all characters described in

the Characters Employed section and follow the

same lettering system to facilitate compar-

isons. That is, the characters of the genera

are directly comparable, and the characters

of the subgenera within a genus are com-

parable, but not the characters of subgenera

of different genera. Major as well as minor

trends of variation are noted in the descrip-

tions. When one or a small group of species

differed from the majority in a character, the

differences and species involved are indi-

cated in parentheses. Structures which are

described without indication of sex pertain

to both sexes.
Genital capsules were drawn with left and

right sides illustrating the dorsal and ventral

surfaces respectively. Dashed lines represent

hidden internal structures, while dotted lines

indicate ridges or denote areas of dark scler-

otization. Dot matrices represent the penis

and other membranes of the genital capsule.

Typ. depositories of new species described

in Appendix 1 are indicated within brackets,

accorditg to the following list: [Ansfelden],
Austria, Collection of M. Schwarz; [Berke-
l"yl, flniversity of California; [Budapest],
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found in the male termin alia and mouth-

parts, therefore requiritg dissections. An-

thophorine females have proven difficult to

separate and to place in groups; for the most

part, the subgeneric groups of Anthophorini

are based on characters of males. The sting

apparatus was remarkably consistent among
the taxa and not found useful for placing
females in groups. The mouthparts and gen-
italia were dissected for almost all described
species as well as many undescribed ones.
The measurements reflect the variation
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the first recurrent uein of the forewing joins sub-
marginal cell 2 at or slightly distal to the midpoint

on the posterior margin of the cell. It is never

interstitial with the firqt transverse cubital vein

(Fig. 4u).(r) The sting is 2-3 t imes longer than the
gonostylus.

Bo$t length is measured in dorsal aspect from

4+7

the apex of the clypeus to the apex of the meta-
soma; i t  is 6-2+ mm.

TRIBE ANTHOPHORINI DAHLBOM

Podalirii Latreille, l902a, p. 377 .
Anthophor in i  Dahlbom, 1835, p.  5.

Meg i l l i na  Thomson,  1869,  p .7 .

H

F, H) of anthophorine and habropodine bees. A, B,

H. tristissima. G, H, Pachltmelus conspicuus.
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BA

Dc

F

G

FIG. 4.  Fore (A,  C,  E,
Anthophora plumipes. C,

G) and hind wings (8, D,

D, Habropoda tarsata. E, F,
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Diagnosis. Bees of small to large size, differing
from Habropodini as follows: first recurrent vein
joining posterior margin of submarginal cell 2
near midpoint, never interstitial with vein be-
tween submarginal cells 2 and 3 (Fig. 4u); ante-
rior and posterior margins of submarginal cell 3
more nearly equal in length; marginal cell short,
shorter than combined lengths of submarginal
cells along their posterior margins (FiS. 4u);
spatha absent; gonostylus of male never paddle
shaped, one gonostylus per gonocoxite; apex of
57 of male never pointed but entire to emargi-
nate; 56 of male not strongly convex medi-
oapically; scopal hair simple except on posterior
margin of hind tibia usually plumose (Figs. 10a-
c), sometimes simple (FiS. 10d-e).

Description. a. Body length 6.0-2+.0 mm. b.
Flagellar segment 1 of female equal to combined
lengths of next 2.0-5.5 flagellomeres; of male, to
next 1.0-4.2 fl,agellomeres. c. Face of male almost
always with white to yellow integumental mark-
ings, rarely all black; face of female with or
without white to yellow integumental marking;
mandible almost always with subapical tooth;
clypeus protuberant to relatively flat, profile pro-
jecting 0.3-1.2 width of eye; labrum usually
apically simple, margin thickened; maxillary pal-
pus usuully with six segments, sometimes five or
four; labial palpus almost always with four seg-
ments, sometimes three or two; mentum usually
without a pair of teeth on anterior basal third,
length 0.5-0.9 length of prementum; paraglossal
length equal to 0.5-1.2 length of stipes; lorum
almost always Y-shaped. d. Malar space of male
and female 1.0- 16.0 times wider than long. e.
Midtibia of male sometimes with various brushes
of hair (Figs. l2c, 13j, l8k). f. Hind basitarsus of
male sometimes with tooth, ridge, and/or swol-
len; hind tibia of female with simple scopal hairs,
though usually with a narrow posterior longitudi-
nal zone of plumose hair. g. Arolia present except
in Amegilla. h. Basitibial plate of male present to
absent. i. 56 of male generally flat except for
lateral margin, medioapically emarginate to en-
tire, rarely produced, disc variously modified
with depressions, protuberances, or ridges; 54
and 5 of male usually normal, rarely modified. j.
57 of male with disc apically emarginate to
bluntly produced, laterally simple or with one to
two lobes, length of apodeme 0.2+-I.75length of
disc. k. SB of male apically narrow to broad, with
two small submedian lobes whose length is at
most one-fifth length of disc. l. Apex of gonocox-
ite of male variously modified, simple, bilobed or
trilobed. m. Gonostylus of male elongate and
narrow to greatly reduced to absent, never flat-
tened and leaf-like. n. Penis valve apex is slender
and long to wide and short; sometimes apicully
hooked. o. Penis valve bridge present, spatha
absent (very weakly developed in a few rare
cases). p. T7 of male either with two subapical
teeth or pygidial plate; pygidial plate of female
with margin simple or carinate. q. First recurrent

THn IJNrvBRsrry or KaNSAS ScrnNcs BurrETrN

vein of forewing joining submarginal cell 2 near
midpoint, never meeting frrst r-m. r. Hind wing
with cu-v subequal to second abscissa of M * Cu;
cu-v slanted from M + Cu basad; vein M about
three times length of second abscissa of M * Cu.
s. Jugal lobe one-third or less length of vannal
lobe. t. Wings essentially bare with well devel-
oped alar papillae.

Distribution. The tribe Anthophorini with about
600 species is one of the largest tribes in the
family Anthophoridae, second perhaps only to the
tribe Eucerini. Members of this tribe are found in
the tropical and temper ate zones of the world with
particular abundance in xeric areas such as the
southwestern United States, Mediterranean re-
gion, northern and eastern Africa and Australia.

Biologlt. These bees are swift flyers. Almost all
of them nest in the ground, preferably in banks; a
few nest in wood [subgenus Clisodon and perhaps
Anthophora (Anthophoroides) signatal. Sometimes
more than one species will nest at the same site
(Schneider, 1982). I have seen 24. bomboides and
abrupta share the same nest site at Lawrence,
Kansas [this was also noted at St. Louis, Missouri
(Rau, 1926) and Baltimore County, Maryland
(Norden and Scarbrough, 1982)l and A. bomboides
and califtrnica at Point Reyes National Seashore
in California. Anthophorine bees commonly re-
use the same nest site year after year, unlike many
other beeq. When the nesting substrate is dis-
placed from the original location, bees may be
attracted to it (Michener, 1960), suggesting that
there is some chemical nesting marker that seryes
as a lure. Perhaps this is one reason why more
than one species can be found occupying a single
nest site.

Earthen (or saw dust in the case of Chsodon)
cells are lined with wax and provisioned with a
semi-liquid mass of pollen, nectar and Dufour's
gland secretion (Norden et al., 1980). The wax
lining and provisions give off a strong cheesy odor
(Malyshev, 1925) from butyric acid, a product of
the triglycerides of the Dufour's gland and proba-
bly salivary or gut enzymes (Norden et al., l9B0)
and is soluble in many solvents (Batra, 1972).
The cell linings are thick and similar to those of
habropodine bees. Compared to those of Habro-
podini, anthophorine cell linings are not thicker
or do they differ in their separability from the cell
wall; furthermore, there is no difference in bur-
row orientation, contrary to Marikovskaya
(1e76a).

The mandibular gland secretion may function
as an alarm or aggregation pheromone in certain
species of Anthophora, since netted females give off
a mandibular gland secretion attracting other
females by the hundreds (Thorp, 1969; Brooks,
1983; Batra, 1984). Some species have males
which defend territories (Brooks, 1983) and fe-
males which vigorously defend their nests against
parasitic bees (Batra, 1978).

Polylecty is generally the rule, as exemplified
by Anthophora plumipes (cited under ,4. aceraorum)
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(Ruszkowski, 1966) and various species of Indian
Anthophorini (Batra, 1967). Only two species are
known to be narrowly oligolectic; they are Anth-
ophora phaceliae n. sp. whose females visit almost
exclusively various species of Phacelia (Hydro-
phyllaceae) (Brooks, unpublished) and Amegilla
(Glossamegilla) f,orea which in Japan visits only
Impatiens textori (Miyamoto, 1962).

The nesting behavior of Amegilla is as in species
of Anthophora. Some species of the subgenus Asaro-
poda nesting in flat ground construct turrets over
their nest entrances (Rayment, 1951; Michener,
1965) . Amegilla flies generally in the summer,

oF THE ANrnoPHoRrNn Bnns 449

whereas species of Anthophora are generally active
in the spring. Many species of Amegilla in the
Mediterranean region are diminutive and super-
ficially resemble species of Anthophora subgenus
Heliophila.

Taxonomy. Numerous keys have been made to
the adults of anthophorine genera; the most
important covering North America are by
Michener (19++), Mitchell (1962, only Eastern
U.S.), Stephen et al. (1969); India (Batra, 1977),
Europe (Friese, 1897; Schmiedeknecht, 1930),
Egypt (Priesner, 1957), and European lJ.S.S.R.
(Osychnyuk et al., 1978). Keys and descriptions

B ( C Q

BLADE GALEA SUBGALEA LACINIA BASILACINIAL SCLERITE

MAXILLARY P
STIPITAL THICK

STIPITAL SCLERITE

SUSPENSORY THICKENING BASISTIPITAL PROCESS

DISTISTIPITAL PROCESS

GALEAL FLAP

GALEAL LUMEN

FIG.5. Maxillae, outerviews. A,B,Anthophora(AnthophorQplumipes, maxillaandcrosssectionof galea

at midlength. C,D, Anugilla (ArnzgillQ qudrifascinta, cross section of galea at midlength and maxilla. E,

G, Anthophora (Heliophila) bimaculata, maxilla and cross section of galea at midlength. l, H, Anthophora
(Clisodon) terminalis, maxilla and cross section of galea at midlength.
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with brushes; pubescence never blue or metall ic,

rnetasoma generally with shaggy hair, sometimes

appressed; outer hind t ibial spur not to o4y

pârtial ly isolated from inner t ibial spur [(Figs.-6e-
g) see Commenls unde r Amegillal; anterior surface

ôf mentum near basal third almost always without

tooth;  galea wi th a s ingle,  not  "double,"  lumen

(F igs .  5b ,  g ,  h ) .
Descr ipt ion.  a.  Body length 6.0-24.0 mm. b.

Flagellar segment 1 of female equal to combined
lenf ths of  next  2.2-5.5 f lagel lomeres;  of  male to

. t .* t  1.0-+.2 f lagel lomeres.  c.  Face of  male wi th

yellow to white integumental marking, rarely all

black, of female al l  black, sometimes with pale

integumental marking; clypeus protuberant at

leasi .7 width of eye in profile (except Mlstacantho-

OF THE ANTHOPHORINN BNNS +5r

phora); labrum of male usually apically simple,
occasionally trilobed (as in Anthomegilla, Daqtme-
gilla, Petalosternln) weakly in Clisodon and some
Pltganthophora and Rhinomegilla), labial palpus with
four segments [except /. (Paramegilla) fulaicauda
with three, A. (Heliophila) hololeuca with two];
mentum .5- .8 length of  prementum, somet imes
with an anterior tooth on basal third fas in Melea,
Anthophoroides, and A. (Darymegilla) excisa] ; para-
glossal length equal to .5-.9 length of st ipes; galea
with a s ingle lumen (Figs.  5b,  S,  h) .  d.  Midtarsal
brush of male present [.t  in Anthophora s. str.,
Lophanthophora, and Pyganthophora (Figs . 2h, 12c)]
or absent. e. Midbasitarsal brush of male present

fas in Anthophrra s. str. , Lophanthophora, Pygantho-
phora, and Caranthophora) (Figs . 12c, 13j)l or

FIG. B. Flabella. Scale

poster ior  v iews. C,  D,

q uadrifas c iata, po ste rior

l ines represent .01 mm. A,  B,

A. (Melea) abrupta apicoanterior

and anterior views.

Anthophora (Anthophora) plumipes, anterior and

and posterior views. E, F, Amegilla (Amegilla)
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The Dufour's gland was frrst illustrated by Trojan
(1930).  Brooks (1983) i l lustrated the terminal ia of
the New World species groups. Apomorphic char-
acters for the genus are shown in the cladogram
(Fis. 40).

Knv ro SuscnNERA on' AivrlroplroRA

1. Seven exposed metasomal terga; thir-

FIG. 10. A-E, Outer views of hind tibiae of females to show vestiture. A-C show band of plumose hairs
along posterior margin oftibia, D and E lack such hairs. Scale lines (on lower right side) represent .1
mm. A, Anthophora (Anthophora) plumipes. B, Amegilla (Amegilla) quadrifasciata. C, Anthophora (Mysncaniho-
phora) capistrata. D, A. (Heliophila) bimaculata. E, A. (Melea) abrupta. F, Ventral view of T7, A. (Heliophila)
bimaculata.

2 .

teen antennal segments; males. 2
Six exposed metasomal terga; twelve
antennal segments; females . 17

Midtarsus with middistitarsal brush
(FiS. 2h), usually with midbasitarsal
brush also (FiS. I2c); apex of S7 later'
ally with two lobes , a ventral and
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1 1 . Length usually 9-24rnrn; 56 simple
without pad of hair; gradular process
of T7 at most obtusely projecting, usu-
ally not developed (Figs . L3c, 8, 27 a);
apex and base of disc of 57 wider than
middle, apex laterally angulate cr with
two lobes as in Figures 13e, i ,  169,
2 0 d , 2 7 d , k .  L 2
Length usually 7 .5-13.5mm and/or 56
with thick pad of hair (often hidden
until sternum is relaxed and pulled
apically); gradular process of T7 often
prolonged into tooth (Figs. 30f, g)
when body size is small; apodeme of
57 usually short, apex of disc laterally
simple, not with two lobes, lateral mar-
gins of disc parallel or apically con-
verging, or if narrowed medially then
apex of disc laterally simple as in Fig-
ures 30e, 30j, 32e, 32i . . Heliophila
Pygidial plate present (Figs. 13c, g),
sometimes lateral tooth below pygidial
plate also present (Figs. 20h, i ,  k);
gradular process of T7 sometimes
present . . 13
Pygidial plate and lateral tooth absent,
apex of T7 with two submedian teeth
(Figs . 27 a, f); gradular process of T7

absent I+
Basitibial plate present (FiS. 29a) and
hind basitarsus simple, nearly parallel-
sided; pygidial plate with margin cari-
nate and not concave (Fig. 13c); grad-
ular process of T7 sometimes present
(Fig. 13c). . Pltganthophora (in part)
Basitibial plate absent or if present,

then hind basitarsus with anterior
process dilated, not parallel-sided; py-

gidial plate with margin rounded, al-
most never carinate (Figs. 20h, i, k-m)
if carin ate, then lateral margin concave
(FiS. 20n); gradular process of T7

absent . Paramegilla (in part)
57 apically broad as in Figures 169,

27 d; SB with broad, deep apical emar-
gination (weak in A. calcarata), lateral
margin on apical half concave (Figs.
16h , 27b) 15
57 apically narrow as in Figures 19e,

27k; SB with narrow shallow apical
emargination ,Iateral margin on apical
half angulate or concave (Figs. 19c,

SysrnuATrcs AND PHvrocENy oF THE ANItHopHoRINn Bees 455

27h) . 16

SB with upi-i.r.t.f -.rgin angulate,
spiculum projectitg somewhat basally
(FiS. 27b); 57 with apex shallowly
emarginate with two weakly developed
apicolateral lobes, apodeme with lat-
eral process (Fig. 27d); apex of gono-
coxite somewhat bilobed in pro{ile,
lower lobe weakly developed, not with
carinae, sometimes with a tooth on
lower inner margin of gonocoxite (FiS.

27e); face almost always with yellow
markings . Petalosternon

SB with apicolateral margin prolonged
and rounded, spiculum not easily visi-

ble from ventral aspect but projecting
dorsally at a 90 degree angle (FiS.
16h); 57 with apex distinctly emargi-
nate with two strong apicolateral lobes,
apodeme without lateral process (FiS.
16S); apex of gonocoxite complex in

profile with dorsoventral and lateral

carinae (FiS. 16k) ; face with white

markings . . Mlttacanthophora
T7 with two short submedian teeth,

their bases separated by convex lamel-

late (FiS. 19d) or angular apical mar-

gin; median longitudinal carina often

present; actual apical zorte of T7 as

seen from ventral view, narrow where

bent anteroventrad as in Figure 27 a;

hind basitarsus anteriorly with tooth,
blunt process or longitudinal ridge

(Figs.  19g,  20g,  j ,  o) ;  apodemes of  57

almost always short (see character j of

Paramegilla), .34- .7 B as long as length

of disc, lateral process absent (Figs. "
19e, 20d); apex of gonocoxite in profile

simple to weakly bilobed (Figs. 19b,

20b). . . Paramegilla (in part)

T7 with two long submedian teeth,

their bases separated by rounded api-

cal margin; actual apical zone of T7 as

seen from ventral view wide where

bent ventroanteriad (FiS. 27f); hind

basitarsus almost paralled-sided, ante-

riorly simple; apodemes of 57 long,

1 .00- L .7 5 as long as length of disc,

lateral process present (Fig. 27k); apex

of gonocoxite in profile deeply bilobed

(Figs.27i l . .  .  Dasl tmegi l la

Flabellum narrowly elongate, apically

1 5 .

12.

1 6 .

1 3 .

t+ .

t 7 .
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SvsrnuATrcs AND PHvrocENY

to next 2.2-5 .5 flagellomeres taken
together . 22
Hind basitarsus with posterior distal
process acute (Figs. 22h, 23c); 56 with
subapical tooth; posterior margin of
hind tibia with simple hair (Figs. 10e,

22h); body longer than 13 mm
t trtro

Hind basitarsus with posterior distal
process blunt as in Figure L2d; S6
without subapical tooth; posterior
margin of hind tibia with plumose hair

(FiS. 10a); body no longer than 13 mm

po rt.ri.;' - ur gir' ;i n;A*!#rT";{:;
simple hair (Figs. 10d, e, 22h); length
6 -15  mm.  .  23
Posterior margin of hind tibia with
plumose hair (Figs. 10a, c, l2d);
length rc-2+ mm . 2+
Face black, body length l2-I4 mm;
Mediterranean region .

Paramegilla (in part)
Face almost always with yellow to

white integumental markings and

body length 6-15 mm; if face black

then length from 1 1- 13 mm and south-
ern African in distribution .

Heliophila
Clypeus almost always black, rarely

with pale integumental marking, if

markings are present then not in shape
of inverted 

( (T" 
or if in shape of

inverted "T" 
, then flagellomere 1

longer than combined lengths of next

three flagellomeres 25
Clypeus with pale integumental mark-

irg in shape of inverted 
( (T' ) (FiS.

1BS); flagellomere 1 equal in length to

next 2.2-3 .0 flagellomeres taken to-
gether . Caranthophora (in part)

Metasoma with apical bands of hair
complete and/or surface covered with
semi-erect to erect hair. . 26
Metasoma with apical bands of hair
interrupted medially or surface cov-
ered evenly with appressed hair (Figs"

2 1c-e) . . Paramegilla (in part)
Clypeus normal, without apically
hooked or wavy hairs or basal pecten;
flagellomere 1 equal in length to next

2.2-5.5 flagellomeres taken together
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D a sy m; g' i u o, t ; eî:#;:l'f,: :,' oI;:, :,:;?o:
ophora in part) , Paramegilla (ir part),
Petalosternln and Pltganthophora

- Clypeus flattened, with hairs apically
hooked or wavy, with a basal pecten
(Figs . 17 a-e); flagellomere 1 equal in
length to next 2.2-3 .4 flagellomeres

:*:i :'::': 
"rr,,' 

",à,i, eio,o1 i,, p*iy
Subgenws Anthophora Latreille s. str.

Podalirius Latreille , l}02a, p. 430. Name suppressed by'
ICZN Opinion 151 (Hemming, l9++).

Anthophora Latreille, 1803, p. 167 .
Typ. species: Apis pilipes Fabricius, 1775 (-Ap;t

plumipes Pallas, 1772, see Comments) designated type
and Anthophora put on Official List of Generic Names
by ICZN, Opinion 151 (Hemming, l9++).

Lasius Panzer, 1804, H. 86, T. 16. New Synonym.
Typ. species: Lasius saluiae Panzer, 1804 (: AnthoQhora

crinipes Smith, 1854, p. 324). Monobasic. (See No-
menc latorial H istory) .

Megil la Fabricius, [1805], p. 328. See Richards (1935)
for comment on the date.

Typ. species: Apis pilipes Fabricius, 1775, designated
by Michener, 1984, p. 139.

Diagnosis. Male without pygidial plate, Ylt]r
two sùbmedian teeth on apex of T7 (FiS. 12k);

midtarsal, midbasitarsal, middistitarsal brushes

of male almost always present (Fig. I2c); 57 on

lateral margin of disc with two well developed

lobes, a dorial and a ventral one, apodeme long,

never with lateral tooth (FiS. 12n); SB wide

apically, spiculum from ventral aspect short and

biunt 
'(Fig. 

l2î); apex of gonocoxite deeply

bilobed'(F-igs . l2f , g); flabellum apically entire,

not lobeà lfig. 14); basitibial plate of male

weakly delimited to absent.
Deicription. a. Flagellar segment 1 of female

equal to length of next 3.25-+.04 segments to-

g.ih.t; of mâle to next 2.00-3.75 segments. P
Fu.. of male with yellow markings, of female

black (except labrum of A. melanognatha has light-

yellow'spot); mandible of male with palg spot. c.

Malar spuce of female about five times wider than

long, of male about six times wider than Jo-"Si
flabëilum apically simple, without deeply lobed

anteriot *atgin (Fig. 12j); mentum simple with-

out anterior iooth basally, mentum about .6-.7 as

long as prementum; paraglossa about .6-.8 as

lonf as itipes. d. Midtarsal brush of male well

devéloped 
-(Fig 

. l2c) (except absent in lanata,

weakly devèloped in fuluitarses and subterranga). .e.
Midbasitarsal brush of male well developed (Fig.

I2c) (except absent in lanata), f . Middistitarsal

brush' of male well developed (Fig. 12c) (except

weakly developed in lanata). g. Hind basitarsus of

male simple Gtigs . l2a, b). h. BasitiEi4 plate of

male podrly 
'defined 

to absent. i. 56 of male

apicomediaily emarginate [emargination slight to

22.

23.

24.

25.

26.
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SvsrBuATIcs AND PHvrocENY

Etymologlt. Lopho.s (Gr.), ridge or crest, indicat-

ing the apically diverging ridges on the distal half
of 56 of the male, plus Anthophora.

Dispar Species Group

b. Labrum of male apically with three projec-
tions, median projection emarginate, suggesting
that of many Heliophila rnales (Fig. 301). e. Mid-
basitarsal brush of male well developed (FiS.
15a), occupying one-third to one-half length of

basitarsus. f. Middistitarsal brush of male well
developed (Fig. 15a). g. Hind basitarsus of male
somewhat round in cross section and dilated. i.

56 of male apically emarginate medially with a

large, deep depression on each side of disc (Fig.

14f); 56 of female normal without median sub-
apical projection. j. Disc of 57 of male bry_ally-
with pàir 

-of 
tooth-like protuberances. k. SB of

male itrongly angulatç apicolaterally. m. Gono-
stylus of male round in cross section, about 3.5

times as long as wide. n. Apex of penis valve
about 1 .6 times as long as wide viewed apicodor-
sally. o. Penis valve bridge basally emarginate,
!.7't imes as long as wide. p. Pygidial plate of

male not distinct, represented as a median shelf-

like projection, apically wide, about .4 times the
distance between the apices of gradular processes.
q. First recurrent vein joining submarginal cell 2
distad of midpoint. r. Sting in repose attaining
apex of gonostylus, about twice as long as gono-

stylus.' 
Included Species and Biologlt Included here is only

one Meditérranean species , A. (Lophanthophora)
dispar Lepeletier, the biology of which in Egypt

*as desciibed by Ibrahim (1976, as A. speciosa

Friese).

oF THE ANrHoPHoRrNn Bnns +65

Porterae Species Group

b. Labrum of male medioapically with a
weakly emarginate projection, apical margin
sometimes flexed outwardly, greatly produced. e.
Midbasitarsal brush of male absent (weakly pre-
sent in A. atricilla), though ursina and dammersi
have an apparently different, derived, dense
group of flattened, orange hairs in the same
position as a basitarsal brush. f. Middistitarsal
brush of male weakly to well developed. g. Hind
basitarsus of male flattened. i. 56 of male apically
entire (sometimes emarginate as in ffinis, agama,
biciliata,, disparilis, neglecta, robusta, turcomanica, and
ursina), with a shallow depression on each side
(FiS. 14d) (depression absent in disparilis); 56 of
female normal, without median subapical projec-
tion. j. Disc of 57 of male with a basal pair of dark
scleroti zed areas and/or tooth-like protuberances
(Fig. 14e). k. SB of male apicolaterally rounded
(FiS. 1aS). m. Gonostylus of male flattened to
round in cross section, short to long, 2.5-8.5
times as long as wide (Figs . l4a, b) (long in
atricilla, and turcomanica, 20 times longer than
wide). n. Penis valve apex about as long as wide
as viewed apicodorsally. o. Penis valve bridge
basally emarginate, | .6-2.3 times as long as wide,
short in disparilis, 1.0). p. Pygidial plate of male
distinct, apically wide, about 0.3 the distance
between apices of gradular processes (Fig. 15c).
q. First recurrent vein joining submarginal cell 2
basal to or distal to midpoint. r. Sting in repose
attaining or slightly surpassing apex of gonosty-
lus, 2-3 times as long as gonostylus.

Comments. A. disparilis Friese is a strange spe-
cies in that the male has an all black labrum,
greatly flattened hind basitarsus with a tooth and

FIG. 15. Anthophora subgenus Lophanthophora, males. gp:gradular process, mbb:midbasitarsal
brush, mdb:middistitarsal brush, mtb=midtarsal brush, pp=pygidial plate. A, Midleg of A. (L.)

dispar, outer view. B, C, A. (L.) porterae, midleg, outer view and apex of T7 (hair is omitted), dorsal

view. D, A (L.) hispanica, midleg, outer view.
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unmodified face and the male has an unmodified

55, 56 and genital ia. A. urbana is at least bivolt ine

(Mayer andJohansen, 1976), flying from the end

of March to mid November.

OF THE ANTHOPHORINN BNNS +69

Included Species. A. (Mystacanthophora) urbana

Cresson. Even though it is a "primit ive" species,

it has the largest range of any North American

Mltstacanthophora - Texas and Nebraska (exclud-

FIG. 17. Anthophora subgenus Mystacanthophora. Scale lines (on right side) represent .1 mm;

fs=flattenedorroundstouiseta.hs=apical lyhookedsetaofpecten. A,B,Anthophoracapistratafemale,

face and close up of base of clypeus. C, A. montana, base of clypeus of female. D,E, A. arequipensis and

A. hitaris, uppei part of clypeus of females. F, A. walshii, ventral view of male metasoma showing

pattern of pubescence of 55-56.
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FIG. 18. Anthophora (Caranthophora) dufouii, all male except G. A, B, Genital capsule, dorsoventral and

side views. C, SB, ventral view D, E, 57, ventral and side views of disc. F, 56, ventral view. G, Head'

H, Hind basitarsus, inner surface. I, Hind leg, outer surface. J, Apex of T7, dorsal view. K, Midleg,

outer view
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rounded, merging with apex, to strongly laterally

expanded and tapered in the following series of
species. Subapical lobes of Bth abdominal

sternite not developed, its apex varying from

medium width to narrow and strongly elongated
in the following sequence of species. The

+75

species of Paramegilla (sensu Marikovskaya) show

the same variation in the apices of 57 and SB. The

last character of the male, namely the presence of

teeth on the pygidium, is common in both her

Paramegilla and Solamegilla, thus not of value in

separating them. For these reasons, I have syn-

SysrpvrATrcs AND PHylocENy oF THE ANrHopHoRINn BnBs

FIG. 21. Anthophora subgenus Paramegilla. A, A. gracilipes, male, frontal view of head. B, A. semirufa,

male, frontal view of head. C, A. ireos, male, dorsal view of metasoma. D, A. olgae, female, dorsal view

of me tasoma. E, A. martensi, female, dorsal view of metasoma. F, A. deserticola, male , lateroventral view

of metasoma. arrow indicates midventral "crown" of hair on 54, and numbers sterna'
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Anthophlra s. str. (in his sense) from Anthophoroides.

Timberlake's idea of Anthophora s. str. did not

include Heliophila ( -- Micranthophora), Amegilla., or

Clisodon which he considered genera. Timberlake

was the first to reco gnize the similarities between

Melea and Anthophoroides.

Comments. Melea is most closely related to Antho'

phoroides. Even though the two share derived

characters such as the short first flagellomere, the

mentum with an anterior tooth near the basal

third, the hind basitarsus of the male with an

anterior tooth, and similar male terminalia as

well as plesiomorphous male characters such as

477

lack of midtarsal, midbasitarsal, and middistitar-

sal brushes, they are distinct groups . Melea can be

separated from Anthophoroides in the females by

the hind tibia with the scopal hairs all simple, 56

with a subapical tooth and the posterior distal

process of the hind tibia acute. The males can be

separated by their larger size (L3-I7 mm.), the

widely diverging rather than almost parallel apo-

demes of 57, the trilobed rather than rounded

base of SB, and the blunt rather long and acute

tooth of the hind basitarsus.
Biolog. Melea fly from March to August or

September. Several derived biological characters

SysrpuATrcs AND PHvroGENy oF THE ANTHoPHoRINn Bnns

adp

FIG' 22. Anthophora subgenus Melea. adp:vcute distal Process of female hind tibia, l:lorum,

m=mentum,tm=toothofmentum. A,A.(M.)pkgiata,apexofgonocoxite,ventralviewofrightside.
B-K, A. (M.) abrupn. B, C, Genital capsule, side and dorsoventral views. D-F, SB, S7 and 56 of male,

ventral ,rie*t. G, Fhbellum, anterior view. H, I, Hind leg of female and male, outer views. J, Apex of

male T7 (hair omitted), dorsal view. K, Lorum and mentum, side view.
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basal ly  s imple,  0.75-1.10 t imes as long asrv jde

(FiS. 2+f). p. pygidial plate of male absent; T7 of

*ale with iwo short submedian teeth .I+-.26 as

long as distance between their outer bases (FiS.

24b); gradular process of T7 of male absent. q-

First recurrent vein joining submarginal cell 2

distal to midpoint. r. Sting in repose not attaining

to surpassing apex of  gonosty lus ,  2.2-3.0 length

of  gonosty lus.  s.  Length 10-13 mm.

Commenls. T. D. A. and W. P. Cockerell named

Anthophoroides because of the five-segmented max-

i l larypalpi. This character is only of value at the

rpe.ific lével, being found also în A (!gro1"eg.illa)

futaicauda and in many Heliophila. Timberlake"1tOS1) 
included species of Meha with Anthoph.0r0r.-

des (see Commenls unde r Melea). Anthophoroides. is

-ori closely related to Melea and its separation

from that subgenus is discussed in the Comments

on Melea.
Biotog. Species of Anthophoroides, a New World

subgenus, are xerophil ic. Linsley (IP+2) gate ?
detali led account of the biology of A- l inslefi .

Giltiam et al. (1984) analyzed the microbial fauna

of an undescribed species of Anthophoroides. The

territorial behavior of the males of Anthophoroides

is the same as that of Melea in that territories with

distinct boundaries, usually enclosing host plants,

are defended against conspecific males. The fe-

males of Anthophoroides nest aggregatively in

earthern banks excep t signata which nests in dead

Joshua tree stumps (Yucca) (R. Snelling- pe.rs.

.o*-.) and possibly also in the ground (Brooks,

unpublished). They are generally po_lylectic

though phaceliae is oligolectic on Phacelia (Hydro-
phyllaceae).- 

The species which inhabit the regions of the

Sonoran and Colorado desert are probably uni-

volt ine but possibly bivolt ine. There is a normal

spring brood(s?) from February (two records in

Jànuàry) to mid Jtly. In those dty areas which

Lu,r. -id to late summer rains such as south-

eastern Arizon a, califtrnica has a second brood. .4.

marginata, the only truly neotropical species, .is
r.^ronul in southwestern Arizona and probably in

the seasonally dty tropical areas of México but

rnay be multivoltine in other Mexican and Cen-

FIG.23. AnthophorasubgeneraMeleaandMystacanthophora, females.Scalelines(onrightside)represent

.l mm; dp=iosteriorii.tal proc"ss. A, B, Basitibial plates of Anthophora (Melea) abrupta and'.4.

(Mystaiantiophàre capistrata. C, D, Orrt"t view of apex of hind basitarsus, A. (Melea) abrupta and A'

(My stacantho P ho r a) c aPis trata.
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SvstnuATICS AND PHvrocENY

tral American areas.
Included Species. A. (Anthophoroides) californica

Cresson , linsleyi Timberlake, marginata Smith,
phaceliae n. sp ., signata n. sp ., aallorum (Cockerell),
and six undescribed species. They range from
Colorado and Texas west to southern Oregon and
California, south through México (including Baja
California) to Honduras. A. californica and mar-
ginata are the only two species of the twelve which
range into the neotropics.

Subgen us Anthornegilla Marikovskaya

Anthomcgilla Marikovskaya, 1976a, p. 55.
Typ" species: Anthophora arctica Morawitz, lBB3. Origi-

nal designation.

,*3:r::' î,oY'li',:Iï i ffil i ffi i"**.'TiH

oF THE AnrHoPHoRrNn Bnns 48 1

apically trilobed labrum (FiS. 25i); apodemes. of

S7 of male short, widely spaced and diverging
(FiS. 25e); SB of male with long-apodemes and

dpièulum projecting anterodorsally in the same
plane as disc (Figs . 25b, c); aPex of penis valve-

without fine, small hairs; female with hairs of
posterior margin of hind tibia simple (similar_ to
FiS. 10e); flabèllum apically entire, apical half to

twô-thirds narrow and elongate (Fig. 25d).
Description. a. Flagellar segment 1 of female

equal to length of next three to four segments
together, of male to next 2.0-2.5 segments. b.

Faie of male with light yellow-white; face of

female black; apical margin of male labrum

trilobed, mediar lobe emarginate (FiS. 25i). c.

Malar space of female about 1.7 times as wide as

long, of male 1.6-2.0 t imes as wide as long (FiS.

25h); mentum about .7 as long as prementum,

B

FIG. 25. Anthophora (AnthomegiltQ arctica, rna)e. A, 56, venfial view. B, C, S8, side and ventral views'

D, Flabellum, Lt".io. vie"rr.-E, 57, ventral view. F, G, Genital capsule, dorsoventral and side views.

H, Head, side view I, Labrum. J, Apex of T7 (hair omitted), dorsal view'
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FIG. 26. Anthophora (Rhinomegilla) megarrhina, male. A,

C, Head, side view. D, E, 57 and SB, ventral views. 4
Genital capsule, side and dorsoventral views.
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56, ventral view. B, Flabellum, anterior view.
Apex of T7 (hair omitted), dorsal view. G, H,
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SvsrBvrATrcs AND PHvrocENY

furcatus group) includi ng A. furcata (P anzer) , termi-
nalis Cresson , borealis Morawitz, meridionalis
Fedtschenko, raddei Morawitz, pubescens (Fabri-
cius) , dufourii Lepeletier, wegelini Friese, riuolleti
Pérez and urbana Cresson and the second (A.
parietina group) consisting of plagiata (Illiger) [ - 

-

parietina (Fabricius)] , nigripas Morawitz, orientalis
Morawitz, siewersii Morawitz, excisa Morawitz,
uulpina (Panzer), muscaria Fedtschenko , hortensis
Morawitz, and giacilipes Morawitz. Mar-
ikovskaya's broad definition and diagnosis of
Clisodon and of her two included groups is based
on characters showing much variation. In my

opinion Clisodon (sensu Marikovskaya) is poly-
phyletic and represents seven distinct lineages
which I place in other subgenera of Anthophora.

Clisodon (in its usual restricted sense) has often
been accorded generic rank (Patton , lB79; Popov,
1951). Its mandibular and basitibial plate differ-
ences from other Anthophora are striking, Do doubt
associated with its wood-nesting habits. It is,

however, only a small derived group of Antho-o"!iï;;l; $ru;l f:f :ffii ;:t'1,ï i:#Ë::
the resulting paraphyly of Anthophora).

Biologlt. The adults are active from mid May to
September. Many of the uniquely derived charac-
ters of Clisodon, which easily separate it from its
close relative s Dasymegilla and Petalosternln, such

as the tridentate mandibles and basitibial plate of
the female, are presumably adaptations to wood
nesting. Wood as a nesting substrate is known

only for Clisodon in the Anthophorini [except
perhaps for A. (Anthophoroides) signatal. Females
nest in fallen logs utilizing beetle exit holes, and
in rotten wood, stumps, telephone poles, fence
posts, partially decayed or pithy sticks, etc. t(W.
P. Cockerell, 1903, and Medler, 1964 termi-
nalis); (Nielsen, 1902; Popov, 1951; Radchenko,
1984 - 

furcato)1. Because of the preferance for a
wood substrate, Clisodon is usually a forest

dweller. I have observed the dark form (pernigra

Cresson of terminalis) nesting in driftwood among

sand dunes on Mad River Beach in Humboldt

County, California. The females, which are

somewhat polylectic, have a definite preference
for plants of the family Lamiaceae, especially
Stacfuts (Popov, 1951).

Included Species. A. (Clisodon) furcata (Panzer),

sinensis (Wr), terminalls Cresson and xinjiangensis
(W") . Clisodon is a boreal holarctic group which
ranges far into the Arctic both in North America
and the U.S.S.R. Popov (1951) found that  the

distribution of terminalis besides being nearctic,
included East to Central Asia and that of furcata
was rnainly European to the Near and Middle
East. In the United States terminalrs is generally
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found wherever there are northern woodlands,
i.e., in the northern states and in the mountains
southward.

Subgenus Heliophila Klug

Heliophila Klug, 1807 , p. 227 .
Typ. species: Apis bimaculata Panzer, 1798. Mono-

basic.
Saropoda Latreille, 1809, p. 177 .

Typ. species: Apis bimaculataPanzer, 1798. Autobasic.
Proposed unnecessarily for Heliophila Klug, 1807,
not Heliophilus Meigen, 1803.

Micranthophora Cockerell, 1906, p. 66. New Synonym.
Typ. species: Anthophora curta Provancher, 1895 ( -A.

squammulosa Dours, 1869). Original designation.

Diagnoses. Length 6.0-15.0 mm, usually 10 mm
or less in almost all species of Humilis and
Estebana species groups; female face with pale
markings,. rarely all-bl-agk-ur.-il A. .\rae9or; poste-
rior margin of female hind tibia with simple hair
(FiS. 10d); male of Old World species usually
with 56 and often 55 with thick pad of hair in a
depression (Figs. 30a, 31e), pad covering much of
preapical ventral surface.

Description. a. Flagellar segment 1 of female
equal to length of next 2.0-3.5 segments together;
of male equal to next I. I-2.8 segments. b. Face
with white to yellow markings, rarely black; male
with paraocular and supraclypeal marks present
or absent, labrum of male usually apically tri-
lobed with median lobe emarginate (ur in Fig.
301); scape of male with pale marks anteriorly;
female clypeus usually bearing inverted T-shaped
mark, paraocular marks of female present or
absent, supraclypeal mark of female present or
absent; maxillary palpus 4-6 segmented; labial
palpus 2 or 4 segmented (apical 2 segments
sometimes lost). c. Malar space of female 5-16
times as wide as long, of male 6- 16 times as wide
as long; flabellum apically with several finger-like
lobes; mentum without anterior tooth on basal
third, mentum .6-.7 as long as prementum (.*-
cept .3 in A. hololeuca); paraglossa about .50-.75
as long as stipes. d-e. Midtarsal and midbasitarsal
brushes of male absent. f. Middistitarsal brush of
male sometimes present. g. Hind basitarsus of
male simple (except flexipes with anterior tooth),
sometimes flattened and/or strongly curved; hind
tibia of male sometimes with apical, anterior
spine; posterior margin of hind tibia of female
with simple hair (FiS. 10d). h. Basitibial plate of
male usually present. i. 56 of male usually apico-
medially emarginaje .(FiS. 30a), ll Old World
species usually with dense pad of hair covering
much of basal half of ventral surface, basally
delimited by gradulus (Figs. 10f, 30a), pad oc-
cupying large, flat depression; in Old World
species 55 often with similar pad of hair and
depression, often deeply emarginate apically. j.
57 of male (FiS. 30e) not or slightly expanded
apically, emarginate to produced medially with
apex gently rounded; lateral margin with two
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recurrent vein joining submarginal cell 2 distal to
midpoint. r. Sting in repose attaining to surpass-
irg apex of gonostylus, about 2.2-2.7 t imes as
long as gonosty lus.  s.  Length 6.0-15.0 mm.

Comments. An attractive idea is to separate
Heliophila as a genus from Anthophora. I long
considered this possibility, which could be justi-
fied on the basis of small size and somewhat
dissimilar male terminalia. However, the Vestita
species group bridges the gap between the two so
that recognition of Heliophila as a genus would be
highly arbitrary as well as making Anthophora
paraphyletic.

Humilis Species Group

Description. a. Flagellar segment 1 of female
equal to length of next 2.0-3.0 segments together;
of male equal to next I. l-2.0 segments. b. Face
with white to yellow markings; male with paraoc-
ular and supraclypeal marks present, labrum of
male usually apically trilobed with median lobe
emarginate (ut in Fig. 301); scape of male with
pale marks anteriorly; female clypeus bearing
inverted T-shaped mark, rarely all pale (ascend-
ing median arm of mark almost never absent or
indistinct as in an undescribed species from Cape
Province, South Africa), paraocular marks almost
always absent (except in an undescribed species
from Kenya and Tanzania), supraclypeal mark
present; maxillary palpus +-6 segmented; labial
palpus 2 or + segmented (apical 2 segments
sometimes lost). c. Malar space of female 5-13
times as wide as long, of male 6-16 times as wide
as long; paraglossa about .5 as long as stipes. f.
Middistitarsal brush of male sometimes present.
g. Hind basitarsus ôf male simple, sometimes
flattened and/or strongly curved; hind tibia of
male sometimes with apical, anierior spine. h.
Basitibial plate of male usually present. i. 56 of
male usually apicomedially emarginate (FiS.
3.0u), but s.ome southern and southeastern Af-
rican species with apex entire (..g. , some
rufouestita and tetradonta); usually with dense pad of
hair covering much of basal half of ventral sur-
face, basally delimited by gradulus (Figs. 10f,
30a), pad occupying large, flat depression (ptd
absent in some African species); 55 often with
similar pad of hair and depression, often deeply
emarginate apically. j. 57 of male (FiS. 30e) not
or slightly expanded apically, entire medially
(rarely emarginate and then only slightly) with
apex gently rounded; lateral margin with two
lobes, ventral more apical lobe larger and usually
more darkly sclerotized than dorsal one; disc
sometimes with lateral margins lobed midway (as
in some African species) but usually margins
gradually converging toward apex, length of apo-
deme .32-.6I length of disc [1 . 16 length of disc
(Fig. 30e) in bimaculatal. k. SB of male apically
emarginate, occasionally emargination weak; api-
colateral margins either angulate or rounded,
longitudinal scleroti zation usually present (FiS.
30d). l. Apex of gonocoxite of male flattened, in

+91

side view bilobed to trilobed (Fig. 30c), in ventral
or dorsal views apicolateral margin either angu-
late or rounded, apex not projecting inward but
extending somewhat straight distally (Fig. 30b).
m. Gonostylus of male short, from dorsal view
flattened, 3.0-6.0 as long as wide. n. Apex of
penis valve I.3-2.6 as long as wide viewed apico-
dorsally. o. Bridge of penis valves not basally
expanded, either 1 .0- 1 .5 as long as wide and
basally entire, or brid ge 2.0-2.5 t imes as long as
wide and sometimes emarginate basally (Fig.
30b). p. Pygidial plate of male present, apically
emarginate, sometimes like that of Lophanthophora
(..g. , fraterna), or with a short tooth situated
laterobasally on margin of pygidial plate (..9. ,
ruJoaestita), or deeply emarginate (FiS. 10f) (..9.,

fuluodimidiata), more often with strong median
ridge; gradular process of T7 of male usually well
developed, sometimes prolonged into a tooth
(FiS. 30f); female pygidial plate almost always
flat, without median ridge [an undescribed spe-
cies from Peshin Jut (Farah) India has a well
developed ridge]. q. First recurrent vein joining

submarginal cell 2 distal to midpoint. r. Sting in
repose attaining apex of gonostylus, about 2.+
times as long as gonostylus. s. Length 7.5-1 1.5
mm.

Comments. A. bimaculata is typical of a small
species group within the Humilis group, not
formally recognized here, having distinctly differ-
ent terminal sterna. The 57 of male bimaculatahas
long apodemes and SB is narrower apically and
more deeply emarginate than subsaharan species
(Figs. 30d, e). The rest of the species of the
Humilis group (mainly African) have 57 with
short apodemes and S8.apically broad with lateral
margins weakly emarginate.

The Humilis species group is a group with
transitional characters between the Estebana
(: Micranthophora) and the Vestita species groups,
although it is most closely related to the latter
from which it differs by its small size, more
extensive pale markings on the faces of females,
lack of the two median projections on the female
labrum, apicolateral margins of the genital cap-

sule more or less straight and SB of the male with
lateral margin deeply emarginate. The Humilis
group is similar to the Estebana group, being
differentiated usually by the synapomorphies
(shared with the Vestita group) of the dense pads_

of hair on 56 and 55 in males, lateral margin of
57 of male weakly bilobed (ventral as well as
dorsal lobe present), SB of male with apicolateral
margins produced (not with apex produced as in
the Estebana group), longitudinal sclerotization
of SB usually present and pygidial plate of female
usually flat (see character p).

Biologlt. The adults are active from March to
November in the Palearctic region and Novem-
ber to August in subsaharan Africa.

Included Species. A. (Heliophila) albella Guss-
akovsky, albifronella Brooks , albopicta Cockerell,
alfkenella Priesner, appletone Cockerell, bimaculata
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FIG. 3 1 . Anthophora (Heliophita) bimae ulata. Scale lines (on right side) represent . 1 mm in A, E , F . 0 1

mm in B-D; a:arol ium, s=seta.  A,  B,  Hind tarsus of  female.  C,  D,  Lateroposter ior  and anter ior

views of flabellum. E, Ventral view of male metasoma showing the dense pad of hair on 55 and only the

apex of the pad of hair on 56. F, Clypeus of male showing rugose-lacunose sculpturing and

apicomedian emargination.
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FIG. 33. Metasomal tergal hairs of Amegilla, dorsal view. Scale lines represent .l mm in A, C, E, and

.001 mm in B, D, F. A, B, A. (Gtossamegilla) subinsularis showing simple red hairs (in life) and a close up

of a single hair. C, D, A. (Zonamegitta) cinguliJera, showing the flattened metallic blue-green hair (in the

lower three-fourths) on apical margin of tergum and the sparsely plumose black to pale hairs (in life)

(in upper one-fourth) and a close up of a flattened hair showing oblique ridges. E, F, A. (Zebrarnegilla)

quod*io showing the flattened white hair (middle) and the sparsely plumose hair (top and bottom

margins) and a close up of a flattened hair showing the ridges and marginal teeth.
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FIG. 34. Metasomal tergal hairs, dorsal view. Scale lines represent .1 mm in A, C, E, and .001 mm in
B, D, F. A, B, Amegilla (Dizonamegilla) sesquicincta, showing flattened hairs (white in life) in lower two-
thirds of Figure A and round hairs (black in life) in upper third and a close-up of a flattened hair
showing oblique ridges in Figure B. C, D, Amegilla (Zebramegilla) albigena, showing white round hairs
the shape of wheat tassles and a close-up of a single hair showing the longitudinal ridges. E, F,
Anthophora (Heliophik) bimaculata, showing plumose (ochraceous in life) and simple (black or pale in life)
hair and a close-up of same.



-oseteru lurur L'Zl tseal ]e qr8ual Lpog
(ued u\) D11!flaunrn747 ' '

' slueur8as g't-ç'f, lxau Jo sr{}Euel
pewqtuor o] pnbe I âreurolateg
Jo {fua1 lurrr g'l }soru }" q}plm leru
-os"teru lurur ç'ZI tsoru ]u ql8uel dpog
(ued u1) s1s(ouoraslev " "
' 'pr5lr pcrd" o] e1e1d 1elqltlszq uro{

l,gelsrp Eurpuatxe srrer{ pdors >lf,elq Jo
pu"q qll^À elql] pqq yo a8pe rorrelsod
07, srrerl pdocs Jo pu"q TtBIq lno
-qrp\ e]$I,v\ slqll pu5{ Jo e8pe rorrelsod
lZ eJuacseqnd a8uero ro rvrolad
'snoeJeJr{Jo 'a}lga passerdde 'asuep

qlp\ pere^oc etral II3 ro ouros Jo uorl
-rod elqrsh r{}1,v\ rolpue rlerl Jo spueq
pcrde ]noqlr/v\ ut-ral ["ruos"leur etuos

6I 
' snoecerr{Jo of e}n{/v\ 'rreq 

3o
spu"q pcrde qllm etret leruos"reur [V
opo(onsv ' 1rd prrotual rorrelu"
le >[r"ur {r"p geurs roJ ]dacxa e1ed
dlelalduroJ snaddlc lsarceds uer["r]snv

BI
Trelq [1e rsorule ol gz snedllc ro (l 'llg
'sEtg) 

,J, palre^ur Jo ruroJ ur Euqr?ur
plueun8alur e1ed qllr\À snaddlc lserc
-ads lstuerro ro 'crlcreepd 'uerdo5{lg

BZ"
sluaur8es xrs rlllÀ\ sndpd dregrxeru :(t
'1Lt 'stl.l) tuaserd sTreru rzlnroered

LI 
' ' ' ' 'SlUaUI

-tas x1s ro a^S qllÀ\ sndpd dregrxetu
:(pOg 'ttg) tuasqz s>[reru r"lnroeted
(ued uù DIIlEaunuoT ' ' 'uerlerlsnv

pue uersde1etuopul 'uerpul 'uursy

lffieqtnos lsluanrtas B'Z-t'2, txau
eql Jo sqrEual peulqruor eql ol pnba I
oreruole8eg lerqrlaloJ s" tuol se serur]

ç'7, {}Eua1 
'exocplur 

Jo a8pa rorre}sod
l$sed ls"el le turqcear asodar ur "ept
isluaurEos 4s rlllÀ\ sndpd drepxe141
oppauopN ' ' dnor8
uerl"rlsnv lstueurtas I 

' 
t-0't lxeu

eqt Jo sqÉual Peqqruor egl or Fnbâ
I erâruolateg Jo r{l8ua1 ierqr}aro;
se Euol s" eJr/vu lnoqe gl8ual 'exocprru

Jo a8pa JorJelue o] lsoru Ie Eurqcuer
asodar ur eeFE lstuau8as e^$ d11e
-uors?rro 'rno; qllÀ\ sndpd drepxetr41
(ued uù DnIîauo^{V ' ' sdnort
ueJr1;V lluasqe s>lreru re[ncoercd

ç I sdnor8 leluârro ro

uerprlsnv ltuaserd sTreru relnJoered
f*1.f q.).Dl1Iîawnsso17

I luasqe *nrn- rrrr,ro*î?(-îiifltîi
-ilrx"ru ol xade tuor; pernseeru eapt)
"rqrteroJ Jo rptual sarurt g lnoqe qr8uel
'exor pulq;o e8pe rorrâlsod ol elpprur
ruor; asoder ur Eurqcuer 'tuo1 "e1uC

,l sdnor8 ueJrr
-JV ro 1eluelro 

'uerlerlsnv iluesqe
ro luesa.rd s>[r"ru relnJoered :(sndpd
dregrxerrr ol xade tuo.r; parnszaru Ba[
-st) "rqrleJoJ Jo t{}Eua1 seurr} g'Z lsour
te r{}tua1 'exor pulrl Jo etpe rorrelue
ol lsoru te asoder ur turqceer 'qrtual

ur tror{s ot et"reporu dlpnsn eapC

9I 
' >lrelq ro ,(er8 'moged

'a8uero 'urrnorq 'snoaJ?Jgoo o1 erplrvr
'orgelaru lou z8"ral Ftuoselaur Jo JrpH
gl atuero
-par Jo enlq 'uear8-enlq 'uaer8 '(adocs

-oJJrru e Jepun âlqrsrrr dpo sarurlauros)
rrlpletu e8rat Ieruoselaur Jo rleH
n1773auofla74J''' ]uesqe a1z1d Flqllrseq
:(ngg 'ttg) aqol lnoqlrm aldurrs ur8reru
reuur 'papunor pue papuedxa lcadse

Frlue^ tuor; a}rxorouo8 yo xade :("gg
'Eld dlelsrp tur8"ra^lp sprrq]-oml
ot JIeq lecrdz 5o sur8r€ur Fra]el r{}lm BS
nppaun{y " 'luasard

serurteuros a1e1d plqllrseq :(lgg 'ttg)

ur8reur Jâuur uo eqol 11"urs rl]lrvr lcadse
prlua^ tuog âtrxorouo8 3o xede :(tgg
'Etg) dlulsrp Eur8ra^uor sprrgl-omr
ot Jlerl pcrde go sur8reur I"retBI rltlÀ\ BS
ns{ououtyev " '(rgg 'Etg)

aruereqnlord ]q811s qrlm dppeurocrde
ro arrlue ur8reur pcrdu qly/t BS :(qgg
'tt"f) qloo] Frel"l padola^ep llarn r{}lÀ\
Jslp Jo uorloâsplru 'uorsu?dxa pJalel
padola^op IIal* qllÀ\ 'apyn 

ZS Jo xedy

II 
' ' (t'cgt

's8tg) seqol uerpetuqns esnlqo yo rred
uee/vueq uorlsur8reura pcrde qllÀ\ BS
:(t 'pgt 'stt.{) qtoo} 1eral"l tq811s q}lÀ\
ro tnoqlr/v\ Jslp Jo uorlf,ssplul 'uors
-uedxa l€rol"l lerurou r{}lm 15 Jo xedy
qlpauz"ttxry ' '

' (rp.rsq l"rlde apd qllÀ\ e8rat
Ieruoseleur pue {}Eua1 ur urur Z I tsoru
le âr? qcII^À sarcads uzrpul oml are
erer{}) sarcads uerdorq}g dpreur laqol

'6I

'02,

.BI

'9r

'çI

'+r

'tI

'0I

'zr

.LT

.II

NrrsT-rnfl scNsrcs svsNvx do ^rrsus^rNn sHJ00ç



Svsreltetrcs lr.lo PHYT,ocENY oF rHe ANrHopnonrNB BBes 501

mal width at least 5.0 mm; length of hair with some black intermixed or
flagellomere I equal to combined black and white intermixed . . . . . .
lengths of next 3.0-3.3 segments . . . Atrugilla (in part)

. . . . Amcgilla s. str. (in part) 26. MetasomaeitherwithT4coveredwith
2r. Pubescence of thorax brown to orange

(sometimes with scattered dark hair);

metasomal hairs usually almost atl

black, sometimes visible portions of

terga with appressed white hair from

apical margin of T3-T5 . 22

Pubescence of thorax white, ochra-

ceous, brown, black, or black and yel-

low (sometimes with scattered dark

hair); metasomal terga with aPical

bands of hair and/or appressed hair on

visible portions of T1-T5 or if T1-T3

(excluditg apical margin of T3) all

black, then scutum with white hair,

black intermixed. . 23

Maxill ary palpus with five segments;

body length at least 16 mm; length of

flagellomere 1 equal to the combined

lengths of next 3.0-+.2 segments
. Megamegilla (in Part)

Maxill ary palpus with six segments;

body length at most 14 mm; length of

flagellomere 1 equal to the combined

lengths of next 3.0 segments.

P#";.,i. ;; ";i#::'$::tî :tii]
eus with inverted T-shaped mark or

reduced to a median longitudinal line,

if clypeus all black then species from

the Cape Verde Islands . . . 2+

Oriental species (Indian region); clyp-

eus all black or with small mark

basomedially . . Glossamegilla (in part)

Scopal hair on outer surface of hind

tibia all white (sometimes with a small

patch of dark hair near basitibial plate)

or all orange 25

Scopal hair on outer surface of hind

tibia all black. . 26

Length of flagellomere 1 equal to com-

bined lengths of next 2.5-3.0 seg-

ments; scutum with all white to

ochraceous hair, no black intermixed

or species almost all black with orange

scopa . Micramegilla (in Part)
Length of flagellomere 1 equal to com-

bined lengths of next 3.+-3.6 seg-

ments; scutum with brown to orange

white hair, T5 with lateral Patch of

white hair and remainittg terga black

or with T1 or T2-5 with aPPressed

ochraceous to orange hair, not with

distinct apical bands of hair though hair

sometimes gradually becomes denser

near apical tergal margins 27

Metasomal T2-T5 with apical bands of

white hair, without appressed pale hair

on visible portions of terga.
. Zebramegilla (in Part)

27 . Maxill ary palpus with frve segments;

pale mark on clypeus reduced so that

inverted T-shaped mark is small,

sometimes only represented by a me-

dian longitudinal line; supraclypeal

mark small, almost absent

. . . Megamegilla (in Part)
Maxill ary palpus with six segments;

inverted T-shaped pale mark of clyp-

eus well developed; supraclypeal mark

well developed (Figs . 43f , l)

28. 3p..i., r;;; ," â!rK:#u:,'';^,|,ï?
Palearctic regions (East of 65th merid-

ian) . . 29

Species found in Ethiopian or Western

Palearctic regions (West of 65th merid-

i a n ) . .  . . 3 3

29. T1 and T2 all black with no pale apical

bands or appressed brown hair (T2

sometimes with white Patch of hair

laterally) . 30

T1 and T2 with pale aPical bands of

hair (sometimes weakly developed on

T2) or most of visible portions of T1

and T2 with appressed brown hair

(sometimes very sparse or absent me-

dially) . . 31

30. Metasomal terga all black except a

patch of white hair laterallY on T5;

propodeum with black hair

. . Glossamegilla (in Part)
T+ and sometimes T3 with aPical

bands of white hair; proPodeum with

white hair. . Dizonamegilla (in part)

31. Length at most 9 mm; thorax Pre-
dominately with white hair, some

22.

23.

24.

2s.
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SvsrnuATlcs AND PHvrocENY

nation, farinosa (Kl"S) , garrula (Rossi) , incana
(Klug) new combination, mauritanica (Benoist)
new combination, ochroleuca (Pérer), quadrifasciata
(de Villers), socia (Kl"S) new combination, and
xerophila (Cockerell) new combination. Members
of this subgenus are found in eastern and south-
ern Africa, the Mediterranean region, Central
Europe, eastward to northern India.

Dizonamegilla new subgenus

Typ. species: Megilla sesquicincta Erichson and Ktg,
lB+2 (- Apit bicincta Fabricius, 1793, nec Schrank,
1 7 8 1 ) .
Diagnosis. Length 14-18 mm; apex of 57 of

male medioapically entire, produced bluntly and
expanded laterally without lightly sclerotized sub-
median circular area (FiS. 351); apex of SB of
male narrowly tapered, weakly bilobed, lateral
margin almost straight (FiS. 35k); gonocoxite
apically expanded, dorsoventrally flattened (Fig.
35j); gonostylus present, reduced to a blister.

Description. a. Length t4-l8 mm. b. Flagellar
segment 1 of female equal to length of next
3.2-3.5 segments together, of male about equal to
length of next 1.7 segments together. c. Mentum
.7 as long as prementum; paraglossa about as
long as stipes; galea in repose surpassing slightly

anterior edge of midcoxa; maxillary palpus with 6
segments; labial palpus with + segments; face
with white markings, paraocular marks present in
male but small, and in female well developed;
wing infuscated. d. Basitibial plate present in

male. e. 56 of male narrowly emarginate apico-
medially (FiS. 35n). f. 57 of male medioapically
entire, produced bluntly, apicolateral margin with
large lobe, submedian circular area absent, cari-
nate C-shaped area on apicosubmedian margin;

disc with longitudinal scleroti zation; length of
apodeme about one-third length of disc (Fig. 351).
g. SB of male with apex narroq bluntly bilobed,
lâteral margin almost straight (Fig. 35k). h. T7 of
male medioapically shelf-like, dorsoventrally flat-
tened with median longitudinal ridge, and api-
cally trilobed, median lobe about one-third length

of lateral lobe (FiS. 35n). i. Gonocoxite of male

apically simple, expanded, dorsoventrally flu!-

tèned, (Figs. 3 5j , -) . j . Gonostylus of male

apparently absent. k. Apex of penis valve about
1 . B times as long as wide viewed apicodorsally,
with small scattered setae. l. Bridge of penis

valves about 1 .1 times as long as wide, basally
emarginate.

Etymologlt The name Dizonamegilla refers to the
two whitebands of hair on an otherwise all black
metasoma of the type species.

Comments. The relationship of Dizonamegilla
with other subgen era of Amegilla remains obscure.
However, its affinities seem to be with Amegilla s.
str. and Zebramegilla frorn which it is separated by
the limitation of apical bands of metasomal hair
to the last two or three segments, by the laterally
expanded apex of the male 57 and by the apically
rounded apices of the male gonocoxites.
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The name Apis bicincta Fabricius, 1793 is not
available for the type of Dizonamegilla because of
homonymy. The next available name is Megilla
sesquicincta Erichson and Klug, IB+2. The sup-
posed type material of sesquicincta is in Berlin but
none of the four specimens there is from the type
locality nor of the proper sex. These specimens,
however, are the same as A. bicincta Fabricius as
traditionally interpreted. Since sesquicincta and
bicincta Fabricius are the same species judging

from their descriptions, the distinctiveness of the
species, their type localities (both from India),
and the Erichson and Klug material of M. sesqui-
cincta in Berlin, I here designate a neotype of
Megilla sesquicincta Erichson and Klug (see Neo-

typic Designations).
Biology. The adults are active from November

to April.
Included Species. A. (Dizonamegilla) sesquicincta

(Erichson and Klug) new combination, somalica
(Magretti) new combination, and ,tetrataeniata
(Gribodo) new combination. Each of three !pe-
cies of this subgenus occurs in a different region.
A. somalica occurs in Somalia, sesçluicincta in India

and tetrataeniata in Timor.

Megamegilla new subgenus

Typ. species: Apit acraensis Fabricius, 1793.

Diagnosis. Length 13-19 mm; apex of 57 of

male medioapically entire, laterally expanded,
without lateral subapical circular area (FiS. 36d),
median section of disc narrow; SB of male apically
broad, with apicomedian emargination, lateral

margins either diverging or parallel distally €ig.
36c); apex of gonocoxite of male dorsoventrally
flattened (Fig. 36a); gonostylus of male pres-ent;

basitibial plate of male absent; maxillary palpus

with five segments.
Description. a. Length 13-19 mm. b. Flagellar

segmenf 1 of female equal to length of next

3.0-3.7 segments together, of male about equal to

length of next 1.6-2.0 segments together. c. Men-

tum about .75 as long as prementum; paraglossa

about as long as stipes; galea in repose attaining

anterior to posterior edge of midcoxa; maxillary

palpus witti 5 segments; labial palpus with_ 4

legments; face with white markings, paraocular

màrk present in male, present to absent in fe-

male; wing infuscated. d. Basitibial plate absent

in male. e. S0 of male narrowly emarginate and

sometimes ventrally flexed medioapically, at base

of emargination a transverse depression some-

times prèsent. f. 57 of male apicolaterally ex-

panded, entire; median area of disc narrowed

greatly; disc with longitudinal sclerotization;
length of apodeme .2+-.+0 length of disc (FiS.
36d). g. S& of male apically broad, emarginate
medioapically, lateral margins either parallel or

diverging distally (FiS. 36c). h. T7 of male

mediôapically bilobed. i. Apex of gonocoxite of

male dorsoventrally flattened and expanded
(Figs . 36a, b) (inner margin with lobe in acraen-
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and having a much more apically narrowed male
SB. Zonamegilla differs from Notomegilla by having
apically strongly emarginate 55 and 56 in the
males, lacking a tooth on the apodeme of the male
57 and having the male SB basally simple rather
than bilobed. In addition, Notomegilla is restricted
to Australia and Asaropoda to Australia, New
Guinea and the Bismarck Archipelago.

Parts of Zonamegilla have been treated by Dover
(Oriental - 192+), Rayment (Australia - 1939,
t944 [not L9+2], 1947) and Lieftinck (Korea -

1975). Some of the Rayment species are probably
synonyms but are listed below pending a revi-
sional study.

Traditionally Zonamegilla have been referred to
as the "blue banded bees" (Rayment, 1935) since
almost all members have blue or green metallic
hair in apical bands on the metasomal terga.

Biologlt. Michener (1960) described the nesting
biology of A. salteri. Cardale (1968a-c) described
the nesting biology, the lawa, and associated
parasites and predators of pulchra. The species fly
year around.

Included Species. A. (Zonamegilla) adelaidae (Cock-
erell) , andrewsi (Cockerell) new combination, as-
serta (Cockerell), atripes (Friese) new combination,
atrocaerulea (Dours) new combination, australis
(Raymettt), berylae (Rayment), binghamf (Schulz)
new combination, borneensas (Cockerell) new com-
bination, buruensis (Cockerell) , calceifera (Cock-
erell) new combination, cinctofemorata (Dours),
cingulata (Fabricius) , cingultftro (Cockerell) new
combination, comberi (Cockerell) new combina-
tion, custos (Dalla Torre) new combination, doher-
tyi (Gribodo) new combination, dulciftra
(Cockerell), elegans (Smith) , fabriciana (Rayment),

ferrisi (Raymettt), flammeozonata (Dours) new com-
bination, hackeri (Rayment) , holmesi (Rayment),
insignita Brooks , korotonensis (Cockerell) new com-
bination, longmani (Rayment), longula (Rayment),
mimica (Rayment) , murra)ensis (Rayment) , niaeo-
cincta (Smith) new combination, parapulchra (Ray-
ment), parhlpate Lieftinck, perasserta (Rayment),
perpulchra (Rayment) , pulchra (Smith) , puttalama
(Strand) new combination, salteri (Cockerell) , sa-
marensis (Cockerell) new combination, sapiens
(Cockerell) , shaferyella (Rayment) , stantonf (Cock-
erell) , subsalteri (Rayment) , ternatenses (Cockerell)
new combination, thorogoodi (Rayment) , aegeta
(Bingham) new combination, walkeri (Cockerell),
wallacei (Cockerell) , whiteheadi (Cockerell) new
combination, whiteleyella (Rayment) and zonata
(Linnaeus). Zonamegilla range from Australia (ab-
sent from Tasmania) to southeast China and
India.

Notornegilla new subgenus

Typ. species: Anthophora aeruginosa Smith, 1854.

Diagnosis. Australian; length 9-12 mm; hair
having a metallic green tint (sometimes only

visible under a microscope; except male of A.
chloroqtanea with white hair); 56 of male simple,
convex without lateral depression, margin entire

. to shallowly emarginate medially; apex of S7 of

male greatly expanded laterally suggesting Ack'
monopsis, without lateral subapical circular area
(FiS. 3Bd); apex of SB of male narrowed, truncate
or rounded, similar to that of Amegilla s. str. (FiS.
3Bc); apex of gonocoxite of male dorsoventrally
flattened, bent inward and apicoventrally (Figs.
3Ba, b); gonostylus of male absent; maxillary
palpus with 4 segments (chlororyanea with 5).

Description. a. Length 9-I2 mm. b. Flagellar
segment 1 of female equal to length of next
3.0-3.1 segments together, of male equal to length
of  next  I .2-1 .9 segments together.  c .  Mentum.T
as long as prementum; paraglossa about .B as
long as stipes; galea in repose attaining anterior
edge of midcoxa or slightly less; maxillary palpus
with + segments (5 in A. chlorocyanea); labial
palpus with 4 segments ; face with white or yellow
markings, paraocular marks of male and female
well developed; wings clear. d. Basitibial plate
present in male. e. 56 of male simple, without
lateral depression, apically entire to shallowly
emarginate medially. f. Apex of 57 of male
greatly expanded laterally as in Ackmonopsis, en-
tire and rounded to flat medially, with dense
transverse patch of hair, sometimes with median
subapical protuberance; apicolaterally weakly

bilobed with small upper lobe and large outer
lobe or with only large outer lobe present, outer
lobe sometimes with transverse carina mostly
paralleling margin on distal half; lateral margin
with toottr on basal half (aeruginosa rn addition has
tooth on basal third); lateral subapical circular
area absent; longitudinal sclerotization present;
length of apodome .38-.67 length of disc (FiS.
3Bd). g. Apex of SB of male narrowed, eithel
round ôr tiuncate; lateral margin on apical half
converging distally (FiS. 3Bc). h. T7 of male
apicomèdially with two teeth, apical margin be-
tween teeth straight. i. Apex of gonocoxite of
male dorsoventrally flattened, bent inward and

then basally laeruginosa also with apex laterally
expanded on basally directed apex (Figs. 3Ba, b)].
j. Gonostylus of male absent; ventral lobe of
gonocoxite of male present. k. Apex of P.lis
valve 1.8-2.1 t imes as long as wide, subapically
constricted, as viewed apicodorsally, with small

and scattered setae. l. Bridge of penis valves
1.0-1.5 t imes as long as wide, broadly emarginate
basally, not constricted but lateral margin round

(Fig.  3Ba).

Etymologt. Notos (Gt.), south, plus Megilla, a
name of a related taxon. The name Notomegilla
refers to the Australian distribution of this sub-
genus.

Comments. Notomegilla is closely related to Zona'
megilla and Asaropoda. It is separated from these
two by the light green metallic hair (not blue or
bright green), the expanded apex of male 57 with
a tooth on the apodeme and the apex of the male
SB more or less simple.

Some of the Rayment species are probably
synonyms but are included below pending revi-
sional study.
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censis), inner margin with one or two lobes (Figs.
3Bg, h). j. Gonostylus of male absent. k. Apex of
penis valve I.5-2.2 t imes as long as broad, with
small scattered setae. l. Bridge of penis valves
0.8-1.5 times as long as wide, shallowly to deeply
and broadly emarginate basally.

Etymologlt. Glossa (Gt.) tongue, plus Amegilla.
The name Glossamegilla refers to the long tongues
characteristic of the bees of this subgenus.

Comments. The relationship of Glossamegilla to
the other subgenera-of Amegilla remains uncer-
tain. It seems to be closest to Micramegilla. Glossa-
megilla can be recognized by the following
combination of characters: the usually brown
appressed pubescence on the metasomal terga, 57
of the male wide apically with two blunt apical
lobes and the apex of the gonocoxite of the .male
with one or two lobes. Besides the brown colora-
tion, these bees have short, velvety thoracic and
appressed metasomal pubescence and have long
tongues, attaining as much as 11 mm for the
galea and 23 mm for the glossa.

A. aiolacea is essentially all black with patches of
white hair along the lateral margins of the meta-
somal terga, fimbriata has white and black hair
intermixed on the thorax and a black metasoma
with small lateral white patches of hair, and
pseudobomboides is probably a bumble bee mimic
having a yellow thorax, a black scutum and the
metasôma all orange (male) or T1-T2 yellow,
basal half of T3 black; apical half of T3 and
subsequent terga orange (female).

Lieftinck (19+4, 1956) described some new
species, redescribed many others, and gave a key
to the Malaysian members of Gbssamegilla

Biologlt. The adults fly from Mty to March.
Inchfud Species. A. (Glossamcgilla) amymone (Bing-

ham) new combination, bouwmani (Lieftinck),
brookiae (Bingham) new combination, cinnyris
(Lieftinck) new combination, cyrtandrae (Lief-
tinck) , elephas (Lieftinck) new combination, feronia
(Lieftinck) new combination, i,mbriata (S$th)
new combination, florea (Smith) , gigas (Friese),
hanitschi (Meade-Waldo) new combination,
himalaj enses (Radoszkowsky) new combin ation, in-
sularis (Smith) new combination, jacobi (Lieftinck)
new combination, lieftincki n. sp., luzonica (Cock-
erell) new combination, malaccemes (Frigse) _neY
combination, mesopyrrha (Cockerell) , pagdene Lief-
tinck, pendleburyi (Cockerell) new combination,
proboscidea Lieftinck, pseudobomboides (Meade-
Waldo) new combination, subinsularis (Strand)
new combination , subrussata (Cockerell) new com-
bination, sumatrana Lieftinck, urens (Cockerell)
new combination, uigilans (Smith) new combina-
tion, aiolacea (Lepeletier) and lunnanensis Wu.

Glossamegilla is distributed from India to southeast
Asia intô the Indomalaysian area where most of

the species diversity is found.

Subgenus z{sa ropoda Cockerell

Asaropoda Cockerell, 1926, p. 216.
Typ. species: Saropoda bombiformas Smith, 1854. Origi-

- nal designation.

Diagnosis. Australian species (including New
Guinea and the Bismarck Archipelago); length
13-24 mm; pubescence brown to gray (mostly
black in A. aurata from New Guinea and the
Bismarck Archipelago); maxillary palpus with 5
segments (see Description); apical margins of male
metasomal sterna modified, 54 usually produced
medially, rounded and having a thick brush of
hair (hair omitted from FiS.) (FiS. 39a), q5
broadly and deeply emarginate (FiS. 39a), 56
shallowly emarginate medially with one to two
dense patches of hair laterally (hair omitted from
FiS.); 57 apically somewhat quadrate, medi-
oapically emarginate (FiS. 39f); SB apically nar-
rowed (FiS. 39c); apex of gonocoxite of male
bilobed with long, narrow, upper lobe and small
ventral lobe (Figs. 39b, S); gonostylus of male
well developed (Fig. 39b).

Description. a. Length t3-2+ mm. b. Flagellar
segment 1 of female about equal to length of next
2.8-3.1 segments together, of male equal to length
of next 1 .3-2.0 segments together. c. Mentum
.6-.7 as long as prementum; paraglossa 0 .7-1.1 as
long as stipes; galea in repose attaining anterior
edge of forecoxa to anterior edge of midcoxa;
maxillary palpus with 5 segments (sixth is fused to

fifth segment) (/. qurata^lrom Bismarck Archipel-
ago occasionally has 6); labial palpus with 4

ségments; face with yellow to reddish-yellow
màrkings, paraocular marks present in male (FiS.
39e), absent in female (FiS. 39d); wings clear to
infuscated. d. Basitibial plate present in male. e.
Apical margins of male 54-56 modified, 54 with
median tenth produced, rounded, with dense
patch of black to reddish-brown hair, 55 wit!

deep, broad median emargination and with I or 2
dense patches of hair laterally, 56 apically flexed
ventrad with shallow, median emargination and
median, longitudinal, rounded ridge on apical
sixth of disc, laterally with dense patch of red-

brown hair (hair omitted from drawing) (FiS.
39a). f. Apex of 57 of male somewhat quadrate,
apicomedially entire or with small, shallow emar-
gination, apicolateral margin rounded, lateral

subapical carina often present, circular area ab-

sent, often with median longitudinal ridge on

apical half; lateral margin with tooth on basal

hâlf, longitudinal sclerotization present; length of

apodem e .41-.46length of disc (FiS. 39f). g. SB of'

male apically narroq bilobed; lateral margins of
apical 

-fourth 
to half converging distally, margin

angulate or straight (FiS. 39c); SB basally more or
lesi rounded (except dautsoni basally trilobed with
lobes basally directed). h. Apex of T7 of male

apicomedially with 2 widely separated teeth ("*-
cèpt dawsoni shelf-like without teeth), apical mar-

gin between teeth straight (Fig. 39a). i. Apex of'

[onocoxite of male not dorsoventrally flattened

6ut bilobed, with large, apical, elongate upper
lobe and small blunt to acute, ventral lobe as

viewed ventrally (FiS. 39b), it profile bilobed
(FiS. 39g). j. Gonostylus of male present, well

developeâ, 5-10 times as long as wide. k. Apex of

,
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penis valve | .B-2.2 times as long as broad as
viewed apicodorsally, with small scattered setae. l.
Bridge of penis valves 0.6- I .6 times as long as
wide, broadly emarginate basally.

Comments. Asaropoda is most closely related to
Zonamegilla and Notomegilla. It is separated from
the former by the lack of metallic hair, the
presence of a well developed male gonostylus, the
pale clypeus and characters of the male 57, SB
and genital capsule given in the Comments on
Zonamegilla. It is separated from Notomegillaby the
larger size, brown or gray pubescence, somewhat
quadrate apex of the male 57 and presence of a
well developed male gonostylus.

This group of bees has been given generic
status by some authors (Cockerell, 1926; Cock-
erell ,  193lb; Rayment, 1951), but is clearly only
of subgeneric import considering many of the
derived characters it shares with all other subgen-
era of Amegilla. Rayment (1951) treated the spe-
cies of Asaropodabriefly, describing six new species
but giving no k.y to species or good diagnostic
characters for the group. Some of the Rayment
species are probably synonyms but are included
below pending a revisionary study. There are
several species, both described and undescribed,
which look superficially like ,4. bombiformis.

Traditional characters for Asaropoda have been
the red-brown coloration and loss of the last two
segments of the labial palpus, but it appears that
these segments are easily broken off and in life
there are four segments. Michener (1965) defrned
Asaropoda more clearly and recognized its affinity
within Amegilla, giving it subgeneric status and
building upon the work of Rayment (1951).

Biologlt. This group of bees flies year around.
There is an apparent absence of Asaropoda frorn
the dry interior of Australia, but this rcray be from
lack of sufficient sampling.

In Anthophora turret-making is found only in
species of the subgenus Melea; in Amegilla it is
characteristic only of some species of the sub-
genus Asaropoda. A single female of A. rickae from
Bolgart, Western Australia (Rayment, 1951) and
a big aggregation of dawsoni from 160 miles (258
k*) northeast of Carnavon, W. Australia
(Michener, 1965) both were found with turrets
over their nest burrows. Cardale (1968b-d) gave
some biological notes about an unidentified spe-
cies of Asaropoda and described its lawa (Cardale,
1 96Bc).

Included Species. A. (Asaropoda) albiceps (Ruy-
ment), albigenella Michener, alpha (Cockerell),
anomala (Cockerell) , aurata (Friese) new combina-
tion, bombiformrs (Smith), calaa (Rayment) , cygni
(Raymettt), dawsoni (Rayment) , dentiaentris (Ruy-
men|, epaphrodita n. sp., grisescens (Rayment),
houstoni n. sp., imitata (Rayment) , meltonensis
(Rayment), preissi (Cockerell), punctata (Ruy-
ment) , rhodosclmna (Cockerell) , rickae (Rayment),
rubricata (Rayment) , rufa (Rayment) , rufescens
(Friese) , sc)mna (Gribodo), sordida (Rayment),
sordidula (Rayment), and uictoriensis (Rayment).
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This group is Australian (including New Guinea
and the Bismarck Archipelago but not Tas-

mania).

Auecnte TNcERTAE snDrs

The following species of Amegilla cannot be placed

with certainty into a subgenus because the males are

unknown, the types are lost, destroyed or have not been

studied yet: A. aduenula (Cockerell) new combination,

annos (Vachal) new combination, aspergina (Cockerell),

atriceps (Radoszkowsky), bucharica (Gussakovsky), cafra

(Friese) new combination, caldwelli (Cockerell), cam-

elorum (Cockerell), cana (Walker) new combination,

candens (Pérez), candida (Smith) new combination, can-

didella (Priesner), centralas (Cockerell) new combination,

deltoides (Buysson) new combination, expleta (Vachal)

new combination, glyqtrrhizae (Gussakovsky), gussa-

kouskyi (Popov) , hypocyanea (Cockerell) new combina-

tion, karakumensis (Gussakovsky) new combination,

katangensis (Cockerell) new combination, liberica (Cockerell)

new combination, lutulenta (Khg), macroleuca (Cock-

erell), maculicornis (Lepeletier) new combination,

marqueti (Pérez), mephistophelicana (Strand) new combi-

nation, nigropilosa (Friese) new combination, niuea (L"p-

eletier) new combination, nonconforma n. sp. , potanini

(Morawitz) new combination, puluuea (Walker) new

combination, rapida (Smith) new combination, ruficornis

(Dours) new combination, rufipes (Lepeletier) new com-

bination, semipulaerosa (Dours), senegalensas (Friese) new

combination, simbana (Cockerell) new combination,

sjoestedti (Friese) new combination, subtorrida (Cockerell)

new combination, torensis (Priesner) new combination,

tubifera (Cockerell) new combination and uestitula (Cock-

erell) new combination.

CLADISTIC ANALYSIS

Using a list of variables for which polarity
could be determined with reasonable confi-
dence, I have developed a list (Table 1) of 70
apomorphous tribal, generic and subgeneric
characters found in the tribes Anthophorini
and Habropodini, the genera Anthophora and
Amegilla and the subgenera of Anthophora. A
similarly constructed list (Table 3) of 17
apomorphic characters was compiled for the
subgenera of Amegilla. The distribution of
these characters among the taxa, i.e., the
data on which the cladograms arebased, are
given in Tables 2 and + respectively.
Cladistic methodology is discussed in the
section on Methods. Because decisions on
what taxa to reco gnize were made after the
cladistic analysis, some species groups, not
now recognrzed as taxa, were included as
separate entities in the study. Table 1 there-
fore includes some characters relevant to
those groups but not used as subgeneric
characters.
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16. Sixth segment of maxillary palpus equal to about half length of fifth (1). [Sixth segment of
maxillary palpus about equal to length of frfth.] Among those tribes of the Anthophorinae which havea
six-segmented maxillary palpus such as exomalopsine, melitomine and habropodine bees, the sixth is
about equal in length to the fifth as it is in Anthophora. Amzgilla has a reduced sixth segment, an
apomorphy.- 

17. Bàsistipital process bilobed (Figs. 25a, 25e,25f) (1). [Basistipital processwith one projection
(Fig. 5d).] Hàbropodine, centridine, eucerine and melitomine bees have a basistipital process with one
projection. Anthophora has a secondary projection on the process.

18. Scape antèriorly with dense pilosity such that integumental surface is hidde! (1). [Scape with
pilosity anteriorly sparse to absent.] The derived condition is found only in sorne Hel'iophila.- 

19. Mentum with long anterior tôoth near basal third (Fig. 22k) (1). [Mentum simple (with single,
short tooth only in,4. (Dasymegilla) excrsa) near basal third.] This strong synapomorphy unites Melea and.
Anthophoroidrs.

20: 57 of male as wide as long, rather square in ventral aspect, sides almost equal in length and
lateral margins almost parallel (Fig. 18d) (1). [S7 of male not square in ventral aspect,_width less than
length, lateîal marginiconvergin{ apicâXy.l This apomorphy is found only in Càranthophora. _ _

21. Midtarsal brush of male present (Fig. 2h) (1). [Midtarsal brush of male absent.] This
apomorphic character is found almost exclusively in Pygan hophora and its relatives; except for a few
oiher species of Anthophora, it is unknown in other Anthophoridae.

22. Midbasitarsal brush of male present (Fig. 29b) (1). [Midbasitarsal brush of male absent.] See
comments on character 21, except this has independently evolved in Caranthophora.

23. Middistitarsal brush of male present (Fig. 2h) (1). lMiddistitarsal brush of male absent.] See
comments on character 22.

24. Hind basitarsus of male modified with tooth and/or ridge (1). [Hind basitarsus of male simple.]
Most Anthophora and ù1 Arnegilk males have simple hind basitarsi. This modifrcation of the hind
basitarsus apparently has arisen once in the Anthophorini and is an apomorphy'

25. Basitibial plate of female pointed apically (Fig. 29b) (1). [Basitibial plaf: of female apically
rounded.] This is a unique character found in Clisodon.

26. Basitibial plate of male poorly defined to absent (1). [Basitibial p!a1e g'f male. present, well
defined.] Presumâbly the genetiè expression in the female to produce a basitibial plate is car-ried over
and expiessed in the male. Though the polarity of this character is uncertain, I believe that the loss of
the basitibial plate in the male is an apomorphy.

27. Hind ti6ia of female with posterior margin with simple hairs (Fig. 22h) (1). [Hind tibia of female
with posterior margin with plumose hairs.l This character is unique to three small groups of
Anthophora. The remàining Anihophora, all Anugilln and Habropodini have plumose posterior zones of
hair ôn their hind tibiae and thus the simple hair in this zone probably is an apomorphy.

28. Hind femur and tibia of female with white appressed plumose hairs almost completely obscuring
outer surfaces (Fig. 321) (1). [Hind femur and tibia of female without appressed plumose hairs on outer
surfaces.] This apomorphy is unique to some Heliophik.

29. Hind basitarsus of female with posterior distal process acute (Fig. 22h) (1). [Hind basitarsus of
female with posterior distal process rounded.] This is an autapomorphy of Melea.

30. Apex ôf hind tibia of male with anterior spine, hind tibial spurs separated such that one spur is
inserted near apex of spine and the otler in the corium (Fig. 2aj) (1). [Apex of_hind tibia of male
simple, hind tibial spurs normal, in close approximation and both inserted in the corium.l -In the
Anthophorini this is an autapomorphy of Anthophoroid.es and rarely seen in other Anthophorinae. Such a
peculiar modifrcation of the male hind tibia must be an apomorphy. .- 

31. Posterior inner surface of female hind basitarsus with longitudinal cavity (Fig. 18h) (1).

[Posterior inner surface of female hind basitarsus convex or angulate.] This character is unique to
Caranthophora.

32. Hind femur of male dilated, bulbous (Figs. 24i, 24j) (1). [Hind femur of male normal, slender.]
Such a peculiar modification of the male hind femur is not necessarily correlated with a toothed hind
basitarsus. This unusual modiûcation must be an apomorphy.

33. Pygidial plate of male with carinate margins, dorsally flattened (Fig. 13c) (1). [Pygidial plate of
male, if present, without carinate margins.] Carinate margins are unique to Pyganthophora.. I am
uncertain as to whether the presence or absence of a male pygidial plate is apomorphic. Following the
reasoning given in charactei 26, a pygidial plate on a male may be an apomorphy. Males of Amegilla,
eucerine,- àelitomine and exomalopsine bees all lack pygidial plates but habropodine bees possess
them. Even though tÏe Habropodini are the sister group to the Anthophorini, almost all the rest of the
male Anthophorinae lack pygidial plates and thus I believe the presence of one is an apomorphy. On
the other hand, the presence-of a male pygidial plate could be an apomorphy indicating,sister group
relationship of the Ânthophorini and Habropodini. The loss of the pygidial plate would then be an
apomorphy within the Anthophorini.- 

S+. fygiaia plate of male without carinate margins but dorsally rounded (Fig. 15c) (1). [Pygidial
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SysrpuATrcs AND PnyrocENy oF THE ANtHopHoRINn Bess 5 1 9

least half as long as wide (Figs. 19b, 30i).] All habropodine and eucerine bees have large gonobases.
The gonobase has presumably become apomorphically reduced in various anthophorine groups.

56. Female constructs turret of mud over nest entrance (1). [Female leaves nest entrzrnce
unmodited, without turret.] Even though the old literature gives the reader the impression that most
Antlnphora build turrets, they are actually unique to Melea.

57. Stinging behavior absent (1). [Stinging behavior present (1).] An obvious apomorphy of Melea.
58. Batesian and/or Mûllerian mimicry of bumblebees (1). [No apparent mimicry of bumblebees.]

Anotlrer autapomorphy of Mclea.
59. Nest constructed in wood (1). [Nest constructed in earth.] Only Clisodon nests in wood, with the

possible exception of Anthophora (Anthophoroides) signnta. Since all melitomine, eucerine and habropodine
bees nest in the soil, soil nesting presumably is primitive.

60. Gonostylus fused to gonocoxite (1). [Gonostylus articulated with gonocoxite.] Melitomines,
eucerines and habropodines all have articulated gonostyli. Presumably the fusion ofthe gonostylus to
the apex ofthe gonocoxite is an apomorphy found in anthophorine as well as centridine bees (except
Camonomada).

61. Bridge of penis valves basally elongated and often emarginate (1). [Bridge of penis valves
triangular, basally simple and either square or bluntly pointed.] All Anthophorinae -have the
plesiomorphic type ofbridge ofpenis valves except the Anthophorini which have the bridge ofthe penis
valves elongated to varying degrees.

62. First recurrent vein of forewing meeting posterior margin of second submarginal cell near its
midpoint (1). [First recurrent vein meeting or nearly so with first transverse cubital vein.] Melitomine,
eucerine and habropodine bees have the first recurrent vein of the forewing meeting or nearly so with
trst transverse cubital. Anthophorines have the apomorphic state.

63. Third submarginal cell of nearly equal length on posterior and anterior margins (l). [Alterior
margin of third submarginal cell about half lengh of posterior margin.] All bees in the outgroup have a
third submarginal cell which is narrowed anteriorly. All Anthophorini have the apomorphy._ ^

64. 56 of male strongly convex, apically entire, apical margin strongly bent ventrad (1)- {Si of male
gently convex, often apically emarginate, apical margin not or only slightly bent ventrad.l The 56 of
male centridine and habropodine bees (except pachymelines) is strongly convex, apically bent ventrad
and curving only on the lâteral margins (few Anthophora have the apical margin bent ventrad but the
disc is not strongly convex).

65. One gonoJtylus on gonocoxite of male (l). [Two gonostyli on gonocoxite of male.] All bees in the
outgroup hàve two gonostyli per gonocoxite. One has apparently been lost in the Anthop!_otiqi. - -

66. Gonostyli much flattened and wide, paddle shaped (l). [Gonostyli elongate, usually qlghtly
clubbed o. oniy slightly flattened.l Melitomine, eucerine, centridine and anthophorine bees all have
the elongate gonosiyli if present. The flattened, paddle shaped, ventral gonostylus is unique to the
Habropodini.

Oi. Stip"r *ith apical concavity, housing the stipital comb, one-fourth length of stipes (1). [Stipes
with long apical concavity housing stipital comb, broadly and shallowly emar,ginate, extending at least
one-third lèngth of stipei.] Among the non-parasitic Anthophorinae only the Habropodini and the
Anthophorinf have a short round notch housing the stipital comb. This is a strong synapomorphy
uniting these two tribes.

68. Forewing apically papillate, papillae simple, not tipped with hairs (1). [Forewing apically hairy
or if papillate, 

-thèn 
paiillJe tipped with hairs.] Most bees have_hairy wings. In Anthophorinae.the

hairs bn the papillae have been lost twice, once in the Centridini (Ctntris) and again in the habropodine-
anthophorine lineage.

69.-Tibial scopiconsisting largely of simple hairs on outer surface (1). [Tibial scopa consisting
largely of plumoie hairs on outer-surface.] Almost all non-parasitic female Anthophorinae \ay9 tfe
tiblal icopâ consisting mostly of plumose hairs, except the Habropodini and Anthophorini in,which the
scopal hâirs are largèly simple, iometimes with some plumose hairs along the anterior and posterior
margrns.

70. Jugal lobe of hind wing one-third or less length of vannal,lobe measured from wing base (l).

[Jugal-lo6e of hind wing at-least one-half length-of vannal lobe.] Àll Anthophorinae. except-the-
Éa6ropodini and Anthophorini have relatively long jugal lobe one-half to three-fourths t!'re length of
the assôciated vannal lobès. (Large species of Pachymclus have the jugal lobe nearing one-half the length
of the respective vannal lobe.) The ihortening of the jugal lobe must be an apomorphy'
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8. A large lateral tooth near end of apodeme of male 57 (Fig. 3Bd) (1). [Apodeme of 37 of male
simple, lateral margins more or less parallel.] This tooth is found only in Notomegilln.

9. Lateral margin of 57 of male witJr a tooth on basal half (Fig. 36h) (1). [Lateral margin of 57 of
male without a tooth on basal half.] The Habropodini lack this structure but some groups of Amegilla
and Anthophora have it.

10. 57 of male with width of disc on basal two-thirds equal to about half of width of disc on apical
third; basal two-thirds almost parallel-sided (Fig. 35h) (l). [S7 of male with width of disc varying on
basal two-thirds such that basal two-thirds is not parallel-sided.] Eucerini, Habropodini andAnthophora
do not have 57 with a long parallel-sided disc which is slightly expanded on apical third. Such a
structure is presumably an apomorphy.

11. SB of male witl two well developed basal processes (Fig. 38c) (1). [SB of male simple, without
any basal processes.] This is an autapomorphy of Notomegilla.

12. Median apical lobes and lateral lobes protruding from apex of S8, with margin between them
strongly emarginate (Fig. 37i) (1). [Median apical lobes weakly developed or lateral lobes absent;
margin between them only weakly emarginate to entire.] This structure is only found 

'n 
Micramegilla.

13. S8 of male apically narrowed, lateral margins converging apically (Fig. 37c) (1). [S8 of male
apically broad, lateral margins more or less parallel (Fig. 36c).] Almost all males in the outgroup have
broad eighth sterna. The apical tapering of this sternum is presumably an apomorphy.

14. Gonobase in lateral view much longer than wide (Fig. :69) (t). [Gonobase in lateral view about
as long as wide to wider than long.l This apomorphy is only found in Ackmonopsis.

15. Gonostylus greatly reduced to only a membranous blister or absent on gonocoxite (1).

[Gonostylus present, from 3 to 10 times as long as wide.] The absence of a gonostylus is an apomorphy
since all bees in the outgroup have gonostyli.

16. Penis valve with strong laterally protruding lobe on apical half (Fig. 36f) (t). [Penis valve with
small lobe or no lobe laterally on apical half. This character is unique to Megatnegilla.l

17. Pubescence metallic (1). [Pubescence not metallic.] None of the non-parasitic bees in the
outgroup have metallic hair.

Anthophora
Amegilla s. str.
Zebramegilla
Micramegilla
Ackmonopsis
Megamegilla
Aframegilla
Dizonamegilla
Notomegilla
Zonamegilla
Asaropoda

1 1 1 1 1 1 1 1
r234s67890 123+567
00000000000000000
000000001 10010100
00100000010010100
00100000100100100
00000000100001 100
1 1000000000000010
20000000 1 0000000 1
10100000000010100
0P100001 101010101
20101 1  10100010101
0101 1010100010000

TABLE +. MATRIX OF CHARACTERS OF
THE SUBGENERA OF AMEGILLA LISTED

IN TABLE 3.
Variables 1 -t7 are represented by the columns

from left to right. Explanation as for Table 2
e x c e p t P - 1 & 2 .

rhathymines) at the "terminus" of the

Anthophorinae. This placement seems

unjustified now that Caenonomada has been

reassigned from the Exomalopsini to the

Centridini (Snelling and Brooks, 1985). The

many plesiomorphies of Caenonomada indi-

cate a more ancestral position for the Cen-

tridini, possibly near the exomalopsines. If

this is correct then the venational apomor-

phies hitherto used to associate the Antho-

phorini-Habropodini with the Centridini

(i... , shortening of the second abscissa of

M + Cr, loss of hairs on the alar papillae and

shortenitg of the marginal cell) are con-

vergent between the more derived members

of Centridini (i... , Centris and Ptilotopas) and

the Anthophorini-Habropodini. These wing

attributes may be associated with large size

or rapid flight. Probably the closest relative

of the Anthophorini-Habropodini lineage is

the Eucerini, the two groups at least sharing

a small stigma. The former has diversified

and probably arose in the Old World, the

latter diversified and most likely originated

in the New World.
In the following paragraphs, character

numbers in parentheses are from Table 1

except as otherwise indicated.

CLADISTIC RELATIONSHIPS

The relationships of the Anthophorini-

Habropodini to other Anthophorinae are not

clear. Michener (L97 +) placed the Antho-

phorini (which included Habropodini) be-

tween Centridini and Eucerini, positioning

the centridines (and the ericrocine-
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SYsrBuATIcs AND PHvrocENY

phora is the bilobed basistipital process (17),
which is unique in the Anthophorinae. Even
ignoring these characters, I can find no
subgeneric group of Anthophora from which
Amegilla might have evolved.

There are four main lineages of Anthophora
shown in the cladogram (Fig. 40). The first
is a group consistitg of Anthophora s. str.,
Pyganthophora and Lophanthophora charac-
terized by long first flagellomeres (1) and
males which often have "brushes" of hair on

their midlegs (21-23). The second group,

consistirg of Petalosternon, Clisodon and

Dasymegilla, has males with a trilobed labrum
(7) and 57 with a strong lateral tooth on the
apodeme (+2). The third and most "de-

rived" group contain s Rhinomegilla, Anthome-
gilla, Melea, Anthophoroides, and Paramegilla.
Their male synapomorphies include an api-

cally narrowed SB (43) and an elongate,

basally emarginate bridge of penis valves
(49). The fourth group is Caranthophora, and

Heliophila. The females of this group have

white to yellow facial markings (3), males
have short apodemes on 57 (41) and most
have a small gonobase (55)

Figure 41 is an alternate cladogram which
gives separate origins for the Rhinomegilla-
Anthomegilla and Paramegilla groups, mainly

because the former has males with simple
hind legs (2+). In addition the Melea-Antho-
phoroides group is shown as the sister grouP to
Heliophila because they share a small gono-
base which would have to be reversed in the
Estebana species group of Heliophila (55). I

prefer the cladogram in Figure 40 since it

appears that Rhinomegilla and Anthomegilla

have their clos*T relatives among Melea,

Anthophoroides and Paramegilla as suggested by

their similar termin alia. The unmodified

hind legs (2+, 32) of the Rhinomegilla-Antho-
megilla group probably indicate that it is

more ancestral than the Melea-Anthophoroides-
Paramegilla group. Even though both clado-

grams are about the same length, the alter-

nate one has five more reversals than the

preferred one.
There are two main groups of Amegilla

(FiS. 42). Six subgenera have SB in males

narrow apically (13, Table 3) and triangular.
In the other five this sternum is broad

apically and quadrate. The small number of

OF THE ANTHOPHORINB BNBS 523

characters used in the analysis of Amegilla
reflects the homogeneity of this group, and
results in a cladistic pattern that might
change if additional characters are dis-
covered.

BIOGEOGRAPHY
Unfortunately we have only two fossil

records for "Anthophora. " Cockerell de-

scribed A. melfurdi (1908) from Florissant,

Colorado. There is no reason to differ with

Cockerell's placement of this Oligocene fos-

sil but not all of the diagnostic wing veins are

clear (for further discussion see Zeuner and

Manning, I97 6). The placement is therefore

sp€culative. The single specimen of "Antho-

t
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FIG . +1. Alternate cladogram shown for certain
subgenera of Anthophora, using the same charac-

ters as for FiS. 40 but making different assump-

tions in the main right branch of the cladogram

about which characters are convergent. Explana-

tion as for FiS. +0.
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ranges in North America. Lophanthophora

may well have had the same evolutionary
past since it has a similar distribution to that

of Pltganthophora, but lacks arry South African

members and has a widespread range in

both western and eastern United States.

Again like Pltganthophora it does not range

into boreal regions and the New World

members are not morphologically dis-

tinctive, as a group, from Old World mem-

bers.
The Clisodon group is mainly temperate

Palearctic. The most widespread subgenus,

Clisodon, has only two or three species. One
species is Holarctic (Popov, 1951) and inhab-
its part of northeastern China as well as

northern North AmÇrica. The other one or

two species are Palearctic. Vicariance is an

unlikely explanation of Clisodon's range,

since one species is boreal, occurring well

into Alaska, and thence to northeastern

China. Most likely this species also occurs in

the intervening areas of Siberia. Since the

other members of the Clisodon group are

strictly Palearctic, presumably that is its area

of origin. Petalosternnn possibly originated in

the Mediterranean region since 18 of its 2l
species occur there.

The Melea group includes five subgenera

with diverse distributions . Rhinomegilla and

Anthomegilla both occur at high elevations in

Asia, mainly in Xizang Province, China

(Tibet) and in neighboring areas. Rhinome-

gilla is restricted to Xizang Province and

Sikkim . Anthomegilla additionally occurs in

Mongolia and the forest zorte of Siberia.

Paramegilla is widely distributed in the west-

ern Palearctic and Ethiopian regions. In

addition, it has two species in the south-

western United States. This distribution

may be explained by vicariance, or by for-

mer wider distribution. Neither the Old nor

New World species are boreal and the two
New World species are similar to their Old

World counterparts, not unique as a sub-

group in any morphological aspect. Parame-

gilla has great species diversity from the
Mediterranean region east to the Aral Sea

(at least 40 species). In the Ethiopian faunal

region a single derived species group (about

10 species) of Paramegilla predominates. It

seems clear that the area of origin for Parame'
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gilla was in the Palearctic. Anthophoroides is

found only in western North America, south

to Honduras. There are 12 species (includ-

ittg six undescribed ones) which are mostly

limited to the Mojave and Colorado Deserts.

Two species have apparently dispersed to the

south, one reaching Jalisco, México and the

other Honduras. Since Anthophoroides is

strictly New World and is the sister group of

Melea, both r.rray well have originated in the

North America. Indeed, of the two species

groups of Melea, the one with the most

ancestral characters is the Bomboides species

group, which has three nearctic and one

palearctic species.

Of the Heliophila grouP, the member with

the most ancestral characters is Carantho-
phora. It is Palearctic with two disjunct areas,

one Mediterranean and the other Asian.

The Vestita species group of Heliophila is

subsaharan and has its center of species

diversity and probable origin in southern

Africa where the most primitive members of

Heliophila are found. Therefore Heliaphila

probably had its origin in Africa. The Es-

tebana species group is largely restricted to

the southwestern United States, but ranges

to Honduras. (A single specimen in the

Berlin Museum is labelled Guayaquil, Ec-

uador, perhaps in error.) Southern Califor-

nia and Arizona is the center of species

diversity of the Estebana species grouP (26

species plus one undescribed). Since one if

not all of the species ranging into the neo-

tropics also occur in the southwestern

United States, they probably dispersed

southward from a possible temperate origin.

Mlstacanthophnra occurs in several disjunct

areas. Its largest, more or less continuous

range is in North America where one species

of the Urbana species group and three spe-

cies of the Montana species group live. A

monophyletic subgroup of the Montana spe-

cies group is Antillean. The five Antillean

species are more closely related to two Amer-

ican species than to the other neotropical

members (seven plus one or two undescribed

species). This suggests that Mystacanthophora

invaded the Antilles from Florida. The pos-

sible invasion route via the Yucatân penin-

sula is also less likely because the single

Mexican species is more closely related to
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,al from Asia to Australia could account for 1927. Ueber einige Arten der Anthoptnra
,. the present Australian fauna. q.uadiJasciata - Gruppe. Entomol. Mitt. 16:120-
.' Eiiaentty major barrie rc to Anthophora dis- ^,!3;^

persathavebe"r, o""a', u'd lo*Iu,,â;;"pt.;. ̂ff:fj-fi:::l?#r*e.";i,?Ji;,iL*,m::
' The only large southern hemisphere Antho- àa.. à"i principaux genres'd'Apoiâea. Anais
' phora launa is in southern Africa which is da Faculdade de Ciencias do Porto 56:.l-117.

âccessible from the North via the east Af- Banaszak, J. -197.!._ Observations. on.!n1hop_!to1g

rican highlands. otherwi,. o,'rf-o".-'"u- f#:#"i!:i.Slff*l':rA fiî:i:b."*
I. genus, Mystatanthophora, has crossed tropical Batra, S. W. 1'. igOZ. Crop pollination and the

regions; it is found in both North and South flower relationships of the wild bees of
AÀerica and tropical species exist now in the Ludhiana, India (Hymenoqlela^:. A_poidea)'

, Antilles. To accôunt fôr the subgeneric dis- Jour' Kansas Entomol' soc' 40:164-177'

persar in the northern h"rrrirpt""r",-'À*i;- *.;lriâ;l'#;r:*::,'Tià;lr:I:rÏ;rirl*i
phora must have moved between eastern and otËer bees. Jour. Iirtrr"r' Eniornol. Soc.
western hemispheres at least six times. Most 45:208-218.

;- such dispersal^*as p.esu-ably in the North, *l .1977' Bees of India- (Apoidea)' their

probably across the Bering su.it *"., r"iii 3:l:A:i:';lrumiifff irlev 
to the sen-

involved subgenera that include species that 1978. Aggression, territoriality, mating
? range into cool to cold climates, The Helio- and nest aggregation- of- some_ solitary-.bees

phila case (Humilis and Estebana species (Hymenoptera:. Halictidae,_ Megachilidae,

gro,rps) ho*ever, involves groups ,roï ,"- c^olletidae' Anthophoridae)' Jour' Kansas En-

',- ,-t'iciei to warm and "o,r,r'oJj ;;il ;; -"*"]if,r"ô.il.i,i;?i3;"titarybee,Anthophora
gions. Vicariance across tJre Atlantic or an6ope, in Punjab, India. Jour. Kansas Ento-

, more accurately dispersal across the Atlantic mol. Soc. 53l.112-114.
'. 

*hen it was much narrower than at present 
,*.iro!nli: 

Solitary bees' sci' Amer'
' 

may well explain the present distribution of *""r"r"Ï. i., C. F".rièr. and O. W Richards.
this subgenus. The presence of endemic tggZ. 1.tt. gâneric names of the British Hyme-

. Anthophora species on oceanicAtlantic islands nopt€ra Aculeata, with I ch_eck list of British
,. shows the pôtential for dispersal across mod- 1ngcjgs,-pp. 81-149. Iy'fle Generic Names of
. erate ocean barrieis. British Insects, part 5. Royal Entomol. Soc.,

The fact that the biogeography of Antho- tohiTlt"". 1919. Stammesgeschichte der
; phorini can be largely, or wholly explained Hauiflûgler. Biol. Zentralbl. 39:145-186.

as dispersal, with little evidence of vicariance Bow-ley,.D. R. and H. M. Smith. 1968. The dates

th.ough continental movement, suggests of publication of Louis Agassiz's Nomenclator

, that this is a group most of *rt..i "".i""ù." t',tftt-tulît' 
Jour' soc' Bibliog' Nat' Hist'

. occurred after the continents had more or Brooks, R. W. 1983. Systematics and bionomics' 
less attained their present positions. of Anthophora:^The-!ômboidel F_t_oup and spe-

,. LTTERAT'RE crrED îî"'-.:îiïiiff*î,i:'i9lÏ'Ëiirloi",iii:
Agassiz, L. .I. R. 1847. Nomenclator Zoologicus' Entomol' 98x-+ 8.6^ ppt

-co"ti"""", 
rià*i"u iv""îliià ô"nerurÀAni- 1986. classifrcation of the p$oq!o11e

. malium . . , tur.. 1'2, Indecim Ù;i;rJ;. bees.(Hy_meno?tera: Anthophorini). Ph. D.
" j;;ECræ.àÀ, Soloduri, viii+ 393 pp. (fqt - -}:tit' 

IJniv' Kansas'- vi+ 325 pp' -
.o**"rrt, o" àutJ see Bowléy and Smith, tàOS Br9w1, F. M. 1978- The origins of the West

and Kevan, 1970). Indian butterfly fl"qu. .1.,: F. B: Gill. kd..)'
- Alt;-ilma;. f i6zl. crta"_go de los Himen- Zoogeography in the Caribbean. Special Publ.

opreros de éuba. Instituto C"ubanoàel Libro, f9a^13, Acad. Nat' Sci. Philadelphia, pp.

Éavana, 218 pp. l-128'
j Alayo Soto, n. iôgZ. Observaciones en Himen- Cane,J. H. 1979. The hind tibiotarsal and tibial-3;;;;b"banos. 

l. Apoidea y Sphecoidea. .pr1. artic rlations in bees (Hymenoptera: Ap-

Pà"yurr., No. 241, 7 ppi 9i^a91)-' .^Jour' Kansas Entomol' Soc'

r Al*eri, ;.'o. rszo.'.pËii."g "rrr Kenntnis der ^52:123-137'
Bieneifa'na """ Âgypd. Sen.k"nbe.gi.ttu Caldaler,J. 1968a-.Nestsandnestingbehaviourof

r, 8:96-128. 
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Amcgilk (Anugilla) pulchra (Smith) (Hymenop-
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length 9.1 mm. Structure. Inner orbits diverging
above; shortest distance between eyes .7 frontal
length of eye; malar space short; head wider than
long; clypeus protuberant, half eye width; labrum

533

apically simple; flagellomere 1 equal to combined
length of next two flagellomeres, two-thirds as
long as scape (excluding basal bulb) and twice as
long as flagellomere 2; flagellomere 2 three-

SysrnuATrcs AND PHyrocENy oF THE ANtHoPHoRINn Bens

FIG. 43. New species of Anthophora (M2stacanthophorQ. A-D, A. (M.) bohani male; E-H, male, I, female,
A. (M.) balumensis. A, B, Genital capsule, side and dorsoventral views. C, D, 57 and S8, ventral views.
E, F, Genital capsule, side and dorsoventral views. G, H, 57 and S8, ventral views. I, Head of female
(hair omitted).
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times as long as second abscissa of M * Cu; jugal

lobe about one-third length of vannal lobe. Colora'
tion. Brownish black except mouth-parts (includ-
ing basal two-thirds of mandible), legs, veins, and
metasomal sterna reddish brown; clypeus with
pale integumental mark (FiS. 43i); wings clear.
Pubescence. Ochraceous Buff, except paler on face,
pleura and thoracic sterna; a few dark hairs near
posterior ocelli, center of scutum, or visible
portions of T2-T6, and dense around pygidial
plate; pile on head, thorax (except propodeal area
where length is slightly longer), T1 and sterna
about equal in length to scape and erect, Posteri-
orly inclined; hair on T2-T6 shorter than scape;
apical bands of hair on terga absent. Punctation.
Face dull; clypeal, paraocular and supraclypeal
areas lacunose, ground between punctures
strongly microareolate; labrum rugose, ground
between rugae shiny, smooth; upper face some-
what shining, punctulate, ground between punc-
tures microareolate; scutum and pleura dull,
finely microareolate; propodeal area weakly shin-
ing, with scattered punctures, ground between
punctures microareolate; T1-T4 dull, puncticu-
late but apical margin impunctate, width of im-
punctate margin becoming wider from T1-T4,
ground between punctures microareolate, T5-T6
punctate, punctures almost confluent to 1 punc-
ture-width apart, ground between punctures mi-
croareolate; 51-56 shiny, with scattered punctures
becoming more densely spaced from 51-56,
ground between punctures microareolate.

Male: Length 10.7 ffiffi, forewing length B mm.
Agrees with description of female except for sex-
limited characters and as follows: Structure and
Pubescence. Flagellomere 1 equal to combined
length of next 1.6 flagellomeres together; hind leg
simple, basitibial plate absent. Pygidial plate
absent, apparent medioapical margin with two
blunt lobes; 56 broadly emarginate apically with
a medioapical protuberance and lateral depres-
sion; 55 apically entire with four patches of black
hair, a smaller submedian pair and a larger patch
lateral to submedial ones (Fig. +4ù; basal two-
thirds of disc from gradulus distally with a thick,
dense pad of white hair; 54 apicully entire; 57, SB
and genital capsule as in Figures 43e-h. Coloration.
Basal third of mandible, labral, clypeal, paraocu-
lar and supraclypeal areas and scape anteriorly
white. Punctation. Labrum shiny, lacunose, with
ground between punctures smooth.

TyPe materiaL Holotype female: Bahama Is-
lands, New Providence, Nassau, 28 June 190+,
collected by Allen, Barbour, and Bryant [Cam-
bridge]. Allotype male: Bahama Islands, Nassau,
Brit ish Museum 1931-343, collected by G. Salt

[London].- 
Etymologlt. This species is named for the

Bahama Islands.
Comments. This species is closely related to ,4.

tricolor (Fabricius) from which it is separated in
the female by a pale mark on the clypeus and in
the male by a pale mark on the mandible and the

535

strong median, longitudinal rounded ridge on 56.
The shape of 57, SB and the genital capsule
distinguish A. bahamensis from other Antillean
Anthophora. The species is restricted so far as
known to New Providence, Bahama Islands (24.
tricolor does not occur there).

Anthophora (Anthophoroides) signata
new sPecles

Diagnosis. Female with white, integumental,
inverted T-shaped mark on clypeus and tri-
angular mark on labrum; male with greatly modi-
fied hind l.g, tibia dilated with large anteroapical
spine and basitarsus gre atly flattened with large
basoapical spine (Fig . 44e).

Description. Male: Length 10 mm; forewing
length 7 .4 rnrn. Structure. Inner orbits diverging
above; shortest distance between eyes about equal
to length of eye; head wider than long; clypeus
protuberant, in profile about equal to eye width;
flagellomere 1 equal to combined length of next
1 .6 flagellomeres together, .52 as long as scape
(excluding basal bulb), I .6 times as long as
flagellomere 2, and .92 times as long as last
flagellomere, flagellomeres 2-10 about equal in
length and about 1.6 times longer than wide;
distance between posterior ocelli equal to 1.5+
ocellocular distance; distance from median
ocellus to posterior ocellus equal to .69 ocellocular
distance, labrum with medioapical notch; hind
l.g modified (FiS. 44e), with femur and tibia
dilated, bulbous, apex of tibia with large, anterior
spine with outer tibial spur inserted on its apical
third, hind basitarsus gre atly flattened and with
large blunt tooth and apicoanterior small acute
tooth; base of inner hind tibial spur partially
enclosed, enclosure forming a small, sharp tooth
against spur; second submarginal cell receiving
first recurrent vein slightly distal to midpoint;
marginal cell length .67 distance from apex of cell
to wing tip; hind wing with cu-v 1.2 times length
of second abscissa of M + Cu; vein M 3.0 times as
long as second abscissa of M * Cu; jugal lobe .+
length of vannal lobe; terminalia as in Figures
44a-d. Coloration. Black except apices of tarso-
meres and claws ferruginous; basal half of mandi-

ble, labrum (except translucent basolateral spot),
clypeus (except anterior tentorial pit), paraocular
and supraclypeal areas, and scape anteriorly
white; paraocular area extends from malar space
to upper margin of antennal socket; wings clear,
veins reddish black. Pubescence. Hair white except
a few scattered black hairs on vertex; pronotal
lobe, scutum, 52-56, T5-T6 medioapically, T7 all
white, and ferruginous hair on inner surfaces of
tarsi. Length of hair on face, foretarsus, foretibia,
hind femur, thorax, metasomal sterna and Tl
slightly longer than length of scape, hair on
midleg about length of scape or shorter, hair on
forefemur and scopa long, about equal to length
of hind tibial spur, hair on visible portions of T2'
T5 shorter than length of scape and directed
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SvsrnuATrcs AND PHvrocENY

rated by 0.5-1.0 puncture-widths, ground be-
tween punctures smooth to weakly areolate; S1-3
with scattered punctures, 54-56 with punctures
becoming denser near apical margins, apical
margins impunctate, ground between punctures
microareolate.

Female: Length 10-11 mm; forewing length 7-B
mm. Agrees with male description except for sex-
limited characters and as follows: Strzcture. Inner
orbits diverging above; shortest distance between
eyes about equal to length of eye; clypeus pro-
tuberant, in profile .75 eye width; flagellomere 1
equal to combined length of next 2.7 flagello-
meres, .67 as long as scape (excluding basal bulb)
and 1.4 times as long as last flagellomere, flagello-
meres 2-9 about equal in length and slightly
longer than wide; distance between posterior
ocelli equal to 1.25 ocellocular distance, distance
from median ocellus to posterior ocellus equal to
.56 ocellocular distance. Coloration. Black except
apices of tarsomeres and claws ferruginous; clyp-
eus and labrum with white integumental marks,
that of clypeus shaped like an inverted "T," of
labrum triangular. Pubescence. T6 surrounded ba-
sally with black and laterally white. Punctation.
Face shiny; clypeus with large punctures sepa-
rated by 0.3-3.0 puncture widths, ground be-
tween punctures weakly microareolate; clypeus
with median portion lacunose, laterully rugulose
to more finely punctate 4t. margin, ground be-
tween punctures near margin microareolate; rest
of face foveolate, ground between punctures
smooth.

TyPt materiaL Male holotype: California, Los
Angeles Co., 2.5 mi. (4 k*) S. Pearblossom,
3500 feet (1067 *), 14 May 1978, collected on
Salazaria mexicana by R. W. Brooks; female al-
lotype with same data [Lawrence]. Paratypes:
CALIFORNIA: Inyo Co; Argus Mts., 1 female,
31 Muy 1940 (D. Meado*r), 2 females, 4 June
1939 on Penstemon (R. Bohart); San Lucas Can-
yoû, Inyo Mts., 5800 feet (1768 m), 2 males,22
June l97B (T. Griswold); Surprise Canyon, Pana-
mint Mts. , 4 male s, 24 April 1957 on Peucephyllum
schottii (J. Powell, P. Hurd), 1 male, 28 April 1953
(G. Marsh), 1 male, 9 Muy 1958 (L. Stange);
Wild Rose Canyon, Panamint Mts., 1 male, l+
Muy 1969 (P. Opler). Kern Co: Last Chance
Canyon, El Paso Mts., 2 males, 15 April 1964
(R. Snelling). Los Angeles Co: Desert Springs, 2
females, 5 May 1956 (J. Powell); Little Rock, I
female, 22 April 1950 (C. MacNeil); Mojave
Desert ,  Highway 138,3600 feet  (1097 rr r ) ,2
females , 28 April 1947 on Salaia dorrit (P. Tim-
berlake); Palmdale, 1 male, 15 April 1956 on.
Eriogonum (R. Erdmarr); 15 mi. (25 km) south-
east Palmdale, San Gabriel Mts., 2 females , 22
April 1972 from burrows (D. Bixler); 2 mi. S.
(3,2 k*) Pearblossom, 3500 feet (1067 *), 1
male, 18 April 197 7 (R. Snelling), 3 females , 1-2
Muy 1977 on Salazaria mexicana (R. Snelling); 2
females, 17 Muy 1977 on Salazaria mexicana (R.
Snelling); 4 mi. (6.+ ktn) S. Pearblossom, 2
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females and 3 males, 13-14 April 1960 on Salaia
(R. Snelling); 5 mi. (B k-) S. Pearblossom, I
male, 23 April 1956 on Tamarix gallica (8.
Linsley); 6 mi. (10 km) SE. Pearblossom, 1 male,
16 March 1972 (R. Snelling). Riaerside Co: Blythe,
1 male, 2 April I94l (J. MucSwain, E. Linsley);

Joshua Tree National Monument, Quail Springs,
1 male, 12 April 1950 (P. Hurd) . San Bernadino
Co., 10 mi. (16.6 km) S. Adelanto, 1 female, 3
May 1939 (P. Timberlake); Apple Valley, 1 fe-
male, B May 1958 on Gilia latif,ora daayi (P. Hurd),
1 female, 9 Muy 1958 on Phacelia distans (P.
Timberlake), 1 female, 9 Muy 1955 (W. Rich-
ards) ;  Hesper ia ,  1 female ,30  Apr i l  1939 on
Tbtradymia axillaras (P. Timberlake); Kramer Hills,
7 mi. (11.6 km) SE. Boron, 1 female, !!_Ap_ril
1958 (I Powell), 1 female, 10 Muy 1955 (W.
Richards); Lucerne Valley, 1 female, T May 1938
(C. Dammers); Morongo Valley, 1 female, 18
April 1955 (W. Richardt); San Bernadino Mts.,
3800 feet (f 158 m), 1 male, 15 Muy 1937 (E,
Linsley);7.5 -i. (12 km) S. Twentynine Palms, 1
female, 7 Muy 1948 on Salazaria mexicana (P.
Timberlake); 3 mi. (5 k*) SW. Victorville, 6
females, 6 May 1939 on Dalea fremontii saundersii
(P. Timberlake), 2 females , 12 _Vly_1939^.on
Haplopappus cooperi (E Linsley). NEVADA: Clark
Co: Charleston Mts., Lee Canyon, 2 females , 25
Muy 1940 (G. Bohart). Ten paratypes deposited
at [Berkeley], t7 [Brooks], 1 [Layrence], 5

[Logan], 13 [Los Angeles], ? [Ottawa], _1
[Puùmân], 12 [Riverside] and 1 [San Francisc_o].- 

Ety*olàgt: This species is named {gnqta be-
cause of the white clypeal mark on the female.

Comments. Anthophora signata and the subgenus
Clisodon are the only known species of Anthophora
to nest in wood. At Pearblossom, California, the
species nests in old Joshua tree stumps (Yucca
breuiftlia) (R. Snelling, personal comm.) but ap-
parently also burrows in the ground (see d-ata
from 15 mi. SE. Palmdale). This species together
with 24. bahamenszs (restricted to New Providence,
Bahama Islands) are the only known New World
Anthophora (except Heliophila) whose females have
white integumental facial marks . A. signata can
easily be separated from bahamemas since it does
not have apical pale integumental bands on the
metasoma. A. signata is most closely related to
another undescribed species and A. phaceliae lrom
which it can be separated by the unique shapes of
S4-SB, the genital capsule and hind l.g of the
male (Figs . 44a-e). Especially notewgrtly is the
combinaiion of characters of the male hind leg
(FiS. 44e), that is the apical spile on the tibia is
bidèntate, the tibia is strongly dilated, the basitar-
sus greatly flattened with the long basal tooth
wide, almost bidentate at apex.

Anthophora (Anthophoroides) phaceliae
new specles

Anthophora abruptella, Marston, 1 96+, p. 101 (misi-
dentification).
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SvsreNIATIcs AND PuvrocENY

:îï#:: 3:, i T::,ï ffi :*:ï,ï;:::'ii#lliï;
upper anterior surface concave; terminalia as in
Figures 45a-c, e. Second submarginal cell receiv-
ing first recurrent vein slightly distal to midpoint;

marginal cell length 0.80 distance from apex of
cell to wing tip; hind wing with cu-v 0.77 times
length of second abscissa of M + Cu; vein M 2.72
times as long as second abscissa of M * Cu; jugal

lobe .4 length of vannal lobe. Coloration. Facial

markings as in A. signata male. Black except basal
half of tarsal claws ferruginous; tegula amber;
wings clear, veins reddish brown; legs, 51, 52 ?nd
morè or less 53 dark ferruginous. Pubescence. H.air
pale except a few scattered dark hairs on supra-

clypeal areabetween antennae and vertex. Scutal
pubescence dense, pale with a few scattered dark
hairs; rest of thorax, fore and midtibiae all pale;
pubescence of head and thorax about equa] to
length of scape; that of fore and midlegs all black

except a pale patch on outer apices of tibiae; hind
l"g 6lack except pale hair on outer surface of
coxa, a pale patch on outer apices of hind femur
and tibia; hind basitarsus with a few long pale

hairs on outer surface, outer posterior edge of rest

of tarsomeres with some pale hair. Metasoma
with sparse erect black hair up to length of
flagellomere 1; terga with a few pale hairs later-
ally, T4 and T5 with a sparse weak row of long
pale hairs ulglg b.as{ edge.of apical impunctate
margin; medioapical margin of T7 with some
pale hair. Punctation. Face as in A. signata, weaHy
shining. Thorax dull, punctation confluent, pro-
podeaf area weakly shining. Metasoma as in 24.
signata except terga weakly shining.

Female: Agrees with ynale description except for
sex-limited characters and as follows: Length
about 11 mm; forewing length about 8.6 mm.
Structure. Clypeus protuberant, in profile .67 eye
width; flagellomere 1 equal to slightly more than
combined length of next three flagellomeres' .79
as long as scape (excluding basal bulb) and 1 :59
times as long as last flagellomere, second flagello-
mere .31 length of flagellomere t , flagellomeres
3-9 about equal in length, longer than wide,

individual segments .37 length of flagellomere 1;
distance between posterior ocelli l.l4 ocellocular
distance, distance of median ocellus to posterior
ocellus equal to .32 ocellocular distance. Colora'
tion. Black except basal halves of tarsal claws
ferruginous and tegula amber. Pubescence. Upper
third of pleura and propodeum with dense pale
hair, rest of thorax with dense black hair; that of
legs all black except pale patch on outer apices of
tiSiae; appressed scale-like pubescence of basitib-
ial plate golden. T1 with sparse Pale pubescence
about length of scape; rest of metasoma with
sparse erect black hair up to length of flagello-
mere 1. Punctation. Face as in 24. signata female.

TyPt materiaL Male holotype and allotype: Cali-
fornia, Solano Co. , 3.2 mi (5 k*) W. of Mix
Canyon, (about B km) NW. of Vacaville, 21 April
1976, both collected on Phacelia egena (R. W.
Brooks), holotype caught at 0900-0915, allotype
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caught at 1330- l3+5 hrs. [Lawrence] . Paratypes:
CALIFORNIA: Contra Costa Co: Mt. Diablo, 1
female, 2I Muy 1937 (E. Ross). Fresno Co: 6 mi
(9.6 km) S. Coalinga, I female, 30 March 1970

0. Powell); 5 mi (B km) S. Coalinga, 1 male, I
female, 17 March 1975 (J. Powell); 4 mi (6.3 k*)
N. Orange Cove, 2 males, 1 female, 6 April 1957 ,
on Phacelia (R. Snelling, M. Stage) . Kern Co:
Woody, 1 female, 29 March 1951, (J. Mac-
Swain) . Madera Co.' San Joaquin Experiment Sta-
tion, 1 female , 20 April 1953 (H. Childs).
Mariposa Co: Exchequer Dam, 1 male, 1 female, 9
April 1960, on Phacelia ramosissima (R. Snelling),
4 mi (6.3 k-) W. Echequer Dam, I male, 10
April 1960, on Phacelia (R. Snelling); Mariposa, 1
female, L+ Muy 1960 (R. Snelling); Miami
Ranger Station , I male, 2 June 1937 0.
Kliewer). Monterey Co.' Arroyo Seco Camp, 5 mi
(B km) W. Greenfield, Elev. 1000 feet (305 m), 1
female, 15 Muy 197 6, oD Eriodictyon cal'ifornicum
(R. Brooks), I female, 1 Muy 1957 (P. Torchio), 2
females, 2 males, 5 M.y 1956 (D. Ribble, P.
Torchio). Riuerside Co: Idyllwild, San Jacinto
Mts., 1 male, 18 June 1952 (M. Cazier, et al.).
Santa Barbara Co: Gaviota Pass, 1 female, 23 April
1966, (J. Powell). San Benito Co: San Benito, 1
male, 24March 1971 (E. Cane). Solano Co: 3.2 mi
(5 km) W. Mix Canyon, Elev. 1700 feet (518 m),
4 females, 17 April 1976, or Phacelia egena (R.
Brooks), 6 fernales, 18 April 1976, 4 females, 1
male, 19 April 1976,6 females, 1 male, 21 April
1976, 1 female, 30 April 1976, 2 females, 3 May
1976; 2 mi (3 km) W. Mix Canyon, Elev. 1000
feet (305 m), 1 female, 16 April 1976, oû Phacelia
egena (R. Brooks), 3 females, 17 April 1976; 1.5
mi (2 km) W. Mix Canyon, Elev. 1000 feet (305
*), 2 females, 10 April 1976, 3 males, I female,
14 April 1976, 1 female, 16 April 1976, 1 female,
17 April 197 6 (R. Brooks), 1 fem ale, 2 Mty 1976
on Collinsia heterophylla (5. Armbruster) . Stanislaus
Co: Del Puerto Canyon, 1 female,20 April t949,
(P. Hurd); Knight's Ferry, I male, 10 April 1961,
on Phacelia (R. Snelling), 1 male, 1 female, 15
April 1961 (R. Snelling, T. Duncan). Tulare Co:
Lemoncove, 1 female, 14 April 1950, (I. Mac-
Swain). Yolo Co: Putah Canyon, 2 males, I
female, 1 May 1940, on Phacelia (G. Bohart).
Unknown Co: Midway, 1 female, 24 Muy 1936,
(M. Cazier). One paratype deposited at [Beqke-
l.yl , 45 [Brooks], 1 [Cambridge], 1 [Davis], 5

[Lawrence], 5 [Logut], 12 [Los Angelesl, 2 [San
Francis.o], and 3 [Urban?].

Additional specimens: MEXICO: Baja Califor-
nia, Sierra San Pedro Martir, Rancho Viejo,
Elev. 7000 feet (2134 m), 1 female, 13 June 1953
(P. Arnaud).

Comments. The female from Baja California
differs from Californian populations in the ad-
mixture of several black with pale hairs on
scutum, pde pubescence on upper two-thirds of
pleura, lower third of pleura and sterna with
black hair, outer apices of tibiae with a patch of
amber hair, fore and midlegs with pale hair
except anterior margin of tarsus with black hair,
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FIG. 46. Anthophora (CaranthophorQ spinacoxa, male holotyPe. A-C, Outer views of fore, mid and hind

legs. D, Anteriàr view of hind femur, base of femur at top. E, Hind coxa, side view, base of coxa at toP

orirightside. F, Head, frontalview. G, 57, ventralview. H, S8, ventralview I,J, Genitalcapsule,

dorsoventral and side views.

7i,n:,:|;
Ti,; ii('r'ûli ffi,:,*iTllt:mn

l[{ll,/t:l/)

ffi



,f .sarer^ âprs pue re*ue^os'op ,alnsdur ,'rruâc i1t;ïlHilT:îi"Jïi:ï"Hîi:1î"].î:Ët
{o Zr Jo xedy '9 

1 
's,rner^ aPIs pue Jes.rop 

'a.rre2 uro.r; addlurzd yà la yo'xadÇ ,g ;g . J1,, 1n"t.i"i '49 'p 'a,rara 
lzrlue,r 

.gg ,g .iu,ar,r 
leluor; 

,p"âH .V .eddrered "p* ,on qt(ofqdopùùortîoUri.i+ jCtg,

*NNN)s--
NWNNVVVVVVV� Y-\

Næ \SNY Z -f,S
\1\! ---.,
\w

v-

,f- tl ll

\\ f g
\f'l|ftl

tlt- t

\-taa

\ ^ttv

\\ ]t,J

\\rtl't{
u\_ ll..L

\ï# r ar t'- t

lerelel padolaaep ila/û r{ll^À snsrslr}slpplru 'e}lga
(mep ol snsrelrs"q Jo JIsq pcrde ruor;) snsret
Jo eceJrns reuq q ldecxa rlerl TcBIq qlp\ Ealprur
lrrcq u/vrorq-r{srTrelq qtll\ eJBJrns rorra}ue }decxa
rlerl ellqd\ qll/v\ talaro; lrreq el5{r\ qtyv\ JIBII ra^^ol
'rlet{ e8uero q}lÀ\ x"roqt pue peer{ Jo JIsq raddn
'a?u?zsaqna'u$oJq-r{srppeJ "uJe}s IsruosEleur pu?
snsrel puF{ Jo ereJrns reuul pu" (n w 

'8lg) mo11ed
sTJ€ru I"IJ"J ldacxa æBIg 

'uottD"toloD 'l 'q 'q
'rL+'sEI.{ ur sB alnsdec plpat pue BS 

'49 ialeurE

-rerue dpvrorreu dplpaurocrde 9S pue el"ul8r?rue
dldeap dgerparuocrde gg lareur8renre dppe,vr d11el
-paurocrde ?S ialeptue pue padolarrap 1e/r\ LL
Jo sserord relnpert pue (syuauwo, ees tnq) qlool
padolenep [e/v\ e gJ Jo ]eqr 'qtoo] )Fe/v\ s o]ul
padolar'ep çI Jo ssacord repper8 :(8-pm 's8l.f)

qlool lecrdeqns Fsrop qll^À /v\ar^ Isrolsl ruorJ
'etuurtr€rue dlpcrde a1e1d 1€lpl8dd 

'r{}ool 
Jo as€q

uo peuesur rnds l€lqll relno 'qlool a8rel qlrrvr urt
-retu rorrelus uo €lqll pu${ yo xade iaqol IBuuB^

W.

NIIsTanfl sDNsrcs svsNvx do Àrrsus^rNfl sHJztç



SYstnvtATIcs AND PHYTocENY

fringe of black hair (FiS. +7j); hind leg with all
black except white on inner surface of tarsus
(from apex of basitarsus to claw). T1-T3 mostly
with black hair but Tl with a few scattered
orange hairs and T3 with appressed narrow
apical white band; apical half of T4-T6 with
white, T7 with orange-brown hair; 51 with pale
brownish hair; 52 and 53 with brownish hair, 54
with short brownish hairs apically and laterally
but median area (not reaching apical margin)
with dense mat of reddish brown hair; 55 with
short brownish hair laterally and a narrow band
apically but median area (reaching apical margin)
with dense mat of yellow orange hair; 56 laterally
and broadly apically with short brownish hair but
median area (reaching only to apical third) with
dense mat of yellow orange hair. Punctation. As in
A. micheneri.

Tyfe materiaL Holotype male: Angola: 45 mi.

172.4 kml S. Santa Combre Dâo, 3 April 1970,
Edward S. Ross [San Francisco]. One paratype
male: Zaire (8. Congo): 18 mi. [29 km] NW. of
Tshinsenda, B February 1958, 1330 m altitude,
E. S. Ross, R. E. Leech collectors [Lawrence].

Comments. This distinctive species looks super-
ficially much like Amegilla (Zebramegilla) atribasis
(Cockerell). There is no other species that resem-
bles it in Africa. There are differences between
the Angola specimen (holotype) and the Zaire
specimen (paratype). The holotype has a dis-
tinctive apically emarginate pygidial plate (FiS.
+7 ù and the gradular process of T6 developed
into a tooth whereas the paratype has an almost
apically entire pygidial plate (FiS. 47 d) and the
gradular process of T6 is rounded and not devel-
oped into a distinct tooth. The genitalia, how-
ever, are identical and although these
morphological differences are striking, I believe
that jh.y are within the range of variation of this
specres.

Erymologlt This species is named for Joetta
Weaver in recognition of her 25 years of painstak-
irg editorial and secretarial contributions for
Charles D. Michener and his many students and
associates.

Anthophora (Heliofuhll") miclwneri
new sPecles

Diagnosis. Body almost completely covered
with orange hair similar to that of Anthophora
aestita Smith; mid and hind legs black except
trochanters and coxae with long white hair (male)
or mid and hind femur with mostly white hair
(female); middistitarsis of male without lateral
fringe of black hairs; male and female with bright
yellôw markings on face (Figs. 4Ba, b); 57, SB
and genital capsule as in Figs. 4Bc, f-h.

Description. Male: Length 13 mm; forewing
length 7.6 mm. Structure. Inner orbits diverging
above; shortest distance between eyes 0.79 frontal
length of eye; malar space linear; head wider than
long; clypeal protuberance 0.+2 eye width; man-
diblt with subapical tooth; labrum apically simple

oF THE ANTHOPHORINB BNNS 543

and without median subapical process; flagello-
mere 1 equal to combined lengths of next 1 .6
flagellomeres, 0. 5 1 as long as scape (excluding
basal bulb) and 1.9 times as long as flagellomere
2, second flagellomere 0.69 times as long as
flagellomere 3, flagellomeres 3-10 about equal in
length, each | .22 as long as wide, flagellomere 1 I

subequal in length to flagellomere l; distance
between posterior ocelli about 1 . 15 ocellocular
distance; distance from median ocellus to poste-
rior ocellus 0.65 ocellocular distance; labrum
simple without median apical or median sub-
apical protuberances; cu-v of hind wing about
equal in length to second abscissa of M * Cu; vein
M 3.53 times as long as second abscissa of
M + C.t; jugal lobe about one-third as long as

vannal lobe- 54-36 with dense pads of hair; 57,
SB and genital capsule as in Figs . 4Bc, f-h.
Pygidial plate slightly emarginate apically with-
out sublateral tooth (Figs. 4Bd, e). Coloration.
Black except facial marks bright yellow (FiS.
*Ba). Pubescence. Head and thorax on lower half
white and upper half yellowish-white; posterior
half of scutum with a few scattered dark hairs.
Foreleg all white on outer surface, but dark on

inner surface; mid and hind legs with hair all
black except white on coxae and trochanters and

fuscous on posterior surface of midtibia. T1-T6
with appressed orange hair but white to yellow-
white laterally; metasomal sterna with white hair,

becoming fuscous medially from 53-56 . Puncta'
tion. Punctures on clypeus and paraocular area
fine and separated by 0.5-2.0 puncture widths but
fine and nearly contiguous on rest of head.
Thorax and metasomal terga dull, weakly shin-

itg, punctation contiguous to nearly contiguous_.-Female: 
Length 12 mm, forewing length 8.2

mm. Agrees with description of male except for
sex-limited characters and as follows: Structure.
Shortest distance between eyes 0.91 length of eye;
flagellomere 1 equal to combined length of next

thrèe flagellomeres and equal to 0.58 length of

scape (excluding basal bulb); flagellomeres 2-9
about equal in length and individual segments
about as long as wide; last flagellomere 0.77 as

long as flagellomere 1; labrum simple without
median apical or subapical protuberances. Colora-
tion. Facial marks as in Fig. 4Bb. Pubescence. T5

with median patch of dark hair; S1-S3 with sparse
apical fringe of white hair; 54 with apical fri1g9 gf
long white-hair and sparse subapical band of dark
haii; 56 with dark hair medially, white hair

laterally.
Tlpt materiaL Holotype male and allotype:

Kenya: 20 mi. [32.2 km] NE. Magadi, 3500 feet

[1066.8 * ] ,  16 June 1967, C.  D.  Michener

[Lawrence].- 
Commenis. This species looks very similar,

though smaller in size, to Anthophora aestita Smith.
The male of uestita has a well developed lateral
fringe of black hair on the middistitarsus and a

deeply emarginate pygidial plate, whereas michen'

eri [acks the fringe of hair on the middistitarsus
and has a shallowly emarginate to almost apically
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ocellus to posterior ocellus 0.60 ocellocular dis-

tance; cu-v of hind wing equal to 0.67 length of
second abscissa of M*Cu; vein M 2.3 t imes as
long as second abscissa of M * Cu; j"S4 lolg
about one-third as long as vannal lobe. 57, SB
and genital capsule as in Figs. 49c-f. Coloration.

Brownish-black except facial marks dark yellow
(yellow markings on holotype and paratype red-

dened, presumably due to cyanide exposurg) and
tarsi amber-brown. Pubescence. Lower half of head
and thorax ochraceous, upper half red. Foreleg

with ochraceous on outer surfaces and brown on

5+5

inner surfaces; midleg with ochraceous hair ex-
cept midbasitarsal brush and hairs on posterior
margin dark-brown and lateral hair fringe on
middistitarsus fuscous, inner surface of basitarsus
brown; hind leg with ochraceous hair, but basi-
tarsus dark brown on inner and outer surfaces
(except apex ochraceous). T1 and T2 covered
with long, shaggy orange hair; T3 and T+ on
apical third with light orange-ochraceous hair and
a few scattered dark hairs; basal two-thirds of T4
with short brown hair; T5 and T6 with mostly
long, shaggy, dark hair, laterally with lolg,

SysrnuATlcs AND PuYrocENY oF THE ANtHoPHoRINn Bnns

FIG. 49. Anthophora (Pyganthophora) adamsorum, male paratype.
tibia and tarsus. C, 57, ventral view. D, SB, ventral view. E,
views.

A, B, outer views of hind tarsus and mid
F, Genital capsule, side and dorsoventral
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SvsrnuATlcs AND PHvrocENY

ble Burnt Sienna; mouthparts and lateral surface
of flagellum Cinnamon- Rufous. Thorax black,
legs and wing veins Cinnamon-Rufous, wings
clear. Metasomal terga and sterna with visible
portions of discs black, margins Cinnamon-
Rufous . Pubescence. Hair on face pale but mixed
with some black on vertex, hair densely spaced
obscuring paraocular area but rest of facial sur-
face visible. Scutum with pale and black hair
intermixed; pleura almost all pale with occasion-
ally only a few black hairs; thoracic sterna,
propodeal area, mid and hind coxae, trochanters
and femora pale; forefemur with long Fuscous
hair; tibiae and tarsi Mars Yellow. Metasomal
terga Mars Yellow with lighter apical bands of
Warm Buff except 

'I5 
with a dense median patch

of Fuscous surrounding base of pygidial plate,
hair on terga appressed with some semi-erect hair
inclined at most as a 45o angle; metasomal sterna
Mars Yellow. Punctation. Face weakly shining;
labrum shiny, rugose, rrgae smooth; clypeus
coarsely areolate-verrucose, spaces again mi-
nutely microareolate; rest of face somewhat more
shiny than clypeus, less coarsely microareolate,
spaces smooth. Scutum weakly shining, less dull
in center, densely punctate at margins, punctures
contiguous to .5 puncture-widths apart, but in
middle of scutum punctures separated by 0.5-6.0
puncture-widths, ground between punctures
finely alveolate; pleura, scutellum and meta-
notum weakly shining, densely punctate, punc-
tures contiguous to .5 puncture-widths apart,
ground between punctures finely microareolate;
propodeal area dull, finely alveolate. T1-T4
shiny, punctate except apical margin, separation
of punctures 0.5-3.0 puncture-widths, ground
between punctures minutely microareolate; T5-
T6 coarsely areolate, ground between punctures
minutely microareolate; sterna shiny, punctate,
separation of punctures I .0-5 .0 puncture-widths,
apical margins and gradular area impunctate but
these areas as well as ground between punctures
minutely alveolate, alveoli often in rows, appear-
ing striate.

UPt materiaL Female holotype: Cape Verde
Islands, Boa Vista, December 1897 , collected by
Leonardo Fea [Genoa]. Paratypes: Twelve fe-
males with same data and eight additional fe-
males collected in February 1898. All paratypes
deposited at Genoa except two paratypes at Law-
rence.

Commenfs. This species is similar in appearance
to A. africana and capensis but is much smaller in
size. Besides being presumably endemic to the
Cape Verde Islands and being presumably the
only yellow Amegilla there, it is the only yellow
species of Amegilla with an all black female face.

Etymologlt; This species is named after the Cape
Verde Islands.

Amegilla (Afrarnegilla) robinae new species

Diagnosis. Face of male with pale yellow
(Aniline Yellow) integumental markings as in
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Figure 50f; T1-T5 with apical hair bands pale
Russian Blue; terminalia as in Figures 50a-d.

Description. Male: Length 13 mm; forewing
length 9.2 mm. Structure. Inner orbits diverging
above; shortest distance between eyes .B length of
eye; malar space linear; head wider than long;
clypeus protuberant, in profile .6 width of eye;
galea short, reaching slightly posterior to fore-
coxa; flagellomere 1 equal to combined length of
next 2.7 flagellomeres; .B as long as scape (.*-
cluding basal bulb) and 1 .5 times as long as last
flagellomere; flagellomeres 2-10 about equal in
length and about 0.9 times as long as wide;
distance between posterior ocelli equal to 1 .1
ocellocular distance; distance from median
ocellus to posterior ocellus .+4 ocellocular dis-
tance. Marginal cell length equal to distance from
apex of marginal cell to wing tip; vein cu-v of
hind wing .B length of second abscissa of M * Cu;
vein M 2.9 times as long as second abscissa of
M + Crr; j.rgul lobe a little less than half length of
vannal lobe. 55 broadly and shallowly emargi-
nate, 56 shallowly emarginate apicomedially
(FiS. 50e) but apical margin only slightly deflexed
ventrally otherwise disc gently convex; 57 api-
cally round, disc with well developed lateral tooth
on basal half (FiS. 50d); SB apically rounded (Fig,
50c); T7 apparently bidentate medioapically but
margin between bases of teeth weakly produced
medially appearing weakly tridentate (Fig. 50e),
without median longitudinal ridge; penis valves
small; gonocoxite with well developed inner lobe;
genital capsule from dorsal view rounded in
outline (Figs. 50a, b). Coloration. Black except
integumental facial marks Aniline Yellow (FiS.
50f), mouthparts, tegula and S1-S2 Burnt Si-
enna. Pubescence. Face with pale hair except vertex
Buckthorn Brown. Thorax Buckthorn Brown
with a few black hairs intermixed, sterna pale;
coxa pale; foreleg black except inner surface of
tarsus Burnt Sienna, outer surface pale; midleg
like foreleg except only pale on outer surface of
tibia and basal half of basitarsus; hind leg like
foreleg except only pale on outer surface of tibia.
T1- T5 with apical bands pale Russian Blue with
a few scattered dark hairs; rest black. Punctation,
Clypeus dull, coarsely punctate, punctures sepa-
rated by 0.5-1.0 puncture-width, ground between
punctures coriarious-areolate; labrum shiny, ru-
gulose-lacunose, ground between pits alveolate;
paraocular areas shiny, rugulose-lacunose,
ground between pits weakly microareolate; sup-
raclype al area to posterior ocelli coarsely, densely
punctate, punctures separated by 1 puncture-
width to contiguous. Scutum and scutellum
weakly shining, coarsely punctate, punctures sep-
arated by 0.5 puncture-width to contiguous;
pleura shiny, coarsely punctate, punctures sepa-
rated by 1.0 puncture-width to contiguous; meta-
notum and propodeum dull, finely punctate,
punctures contiguous. T1-T5 dull, puncticulate,
ground between pu-nctures microareolate, fPical
margin impunctate but microareolate; S1-S2 with
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SYstEIraATIcs AND PuvrocENY

bles, posterior surfaces of legs and wing veins
Claret Brown, wings slightly infuscated, not
clear. Pubescence. Face, including gena, on lower
two-thirds covered with white hair such that
surface is obscured but surface of labrum visible,
white hair with some black around vertex of head;
scutum and upper fourth of pleura pale with
black hair intermixed, rest of pleura and thoracic
sterna Fuscous; legs Fuscous except outer sur-
faces of tibiae light Orange-Yellow, apices of mid
and hind tibiae with white hair; propodeal area
and T1 covered with long pale hair, rest of
metasoma black. Punctation. Face weakly shiny;
clypeus, paraocular and supraclypeal areas mi-
croareolate; labrum areolate-rugose, rugae min-
utely microareolate; vertex punctate, punctures
separate by 0. 5- 10.0 puncture-widths; scutum
dull, alveolate and within and between alveoli
minutely alveolate; pleura and scutellum dull,
obscurely variolate, ground between indentations
minutely microareolate; propodeum dull, poste-
rior two-thirds microareolate, anterior third min-
utely microareolate; metasoma dull, punctate,
punctures separated by 1 .0-6.0 puncture-widths,
ground between punctures weakly imbricate,
with narrow apical impunctate margins.

Female: Length 10.7 -13.2 mm, forewing length
7.8-9.2 mm. Agrees with male description except
for sex-limited characters and as follows: Stracture.
Flagellomere 1 equal to combined length of next
three flagellomeres together, .78 as long as scaPe
(excluding basal bulb), and 1.6 times as long as
last flagellomere. Pubescence. Legs black to
Fuscous, with pale hair on outer basal surface of
midtibia, and posterior to pencillus on hind tibia;
scopal hair Fuscous to Cinnamon-Rufous; T1, in
addition to covering of long pale hair, with
narrow band of appressed pale hair on apical
margin, sometimes T2 and T3 with similar ap-
pressed bands of hair but interrupted medially.

Typt materiaL Male holotype: Cape Verde Is-
lands, Sâo Tiago, Orgâos Grandes, Muy 1898,
collected by Leonardo Fea; female allotype with
same data [Genoa]. Paratypes: With same data
except 2 females collected in March, 18 females
and 1 male collected in April, 19 females and 3
males collected in Muy. All paratypes deposited at

Genoa except two males and two females at
Lawrence.

Commenls. This species is similar in apPearance
to A. godofredi but is smaller in size and the scopa
is pale, not orange. Besides being presumably
endemic to the Cape Verde Islands, it is the only
Amegilla which has a black face in both sexes and a
black body with pale hair on the head, thorax and
T 1 .

Etymologlt: This species is named after a similar
looking species, Amegilla modesta (Smith) (: A.
godofredi Dours), which is also endemic to the
Cape Verde Islands.

Amegilla (Glossamegilla) lieftincki
new sPecles

Diagnosis. Female with Beryl Blue mixed with
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black and white hair on head, thorax, outer
surfaces of fore and midtibiae, and apical margins
of T1 -T4; face of female with only small tri-
angular pale mark on apicomedian half of clyp-
eus; Beryl Blue pubescence of male only on apical
margins of T1-T5 and hairs scattered near wing
base and on outer surfaces of hind tibia, T7 of
male with apicomedian trilobed margin (FiS.
51i), 57 of male with apical half much expanded,
apodemes small (FiS. 51h), SB of male broadly
and deeply emarginate (FiS. 51g).

Description. Male: Length l+.6 mm; forewing
length Il.2 mm . Structure. Inner orbits almost
parallel (Fig. 5lj); shortest distance between eyes
.B length of eye; malar space linear; head wider
than long; clypeus protuberant, in profi le.6
width of eye; galea in repose reaching posterior
edge of hind coxa; flagellomere I equal to com-
bined length of next 2.3 fl,agellomeres, 1.5 as long
as scape (excluding basal bulb) and 1 .4 times as
long as last flagellomere, flagellomeres 2-10 about
equal in length and 1.3 times as long as wide;
distance between posterior ocelli equal to 1 .3
ocellocular distance; distance from median
ocellus to posterior ocellus .2 ocellocular distance.
Marginal cell length 1.1 times distance from apex
of marginal cell to wing tip; cu-v of hind wing

subequal in length to second abscissa of M + Cu;
vein M 3. 1 times as long as second abscissa of
M + Cu; j,rgul lobe about one-third length of
vannal lobe. T7 with apicomedian margin tri-
lobed (FiS. 51i); 56 with weak apicomedian emar-
gination (FiS. 51i); 57 with apical half much
expanded (FiS.51h); SB broadly and deeply
emarginate, disc constricted in basal two-fifths
(FiS. 51g); gonocoxite apically simple from dorsal
or ventral view (FiS.51e), i t  profi le basally
constricted (Fig. 51f); bridge of penis valve long
and wide (FiS. 5le). Coloration. Black except pale
integumental facial marks (Fig. 51j), coxae, tro-
chanters, femora, and metasomal sterna Burnt
Sienna; wing infuscated. Pubescence. Face with

mixture of black and white hair; gena with white
hair; hair on scutum black with a little white hair
intermixed, ratio of white to black hair gradually
increasing ventrally on pleura to thoracic sterna
which is nearly all white, propodeum laterally

with long white hair; foreleg with white hair on
coxa, with black and white hair on outer surface
of tibia and tarsus, femur and inner surfaces of
tibia with dark hair, inner surface of tarsus Burnt
Sienna; midleg with white hair on coxa, outer

surface of tibia and apex of femur with black and
white hair, rest of midleg with dark hair; coxa and
trochanter of hind l.g with white hair; outer
surface of tibia with white, black and Beryl Blue
hair intermixed, its length about equal to length

of scape but long at apex where it is about equal
to length of mandible, rest of hind leg with black
hair; visible portions of T2-T5 with black hair on
basal two-thirds, apical margin with transverse
band of pale and Beryl Blue hair intermixed; S1-

54 with pale hair, 55-56 with dark hair. Puncta-
tion. Clypeus dull, coarsely punctate, punctures
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SvsrnuATlcs AND PnvrocENY

white hairs anteriorly. T1 with white hair on basal
two- thirds, T2-T3 all black, S2-S5 with apicome-
dian band of short orange hair, in addition S3-S5
laterally with white. Punctation. Like Amegilla para-
doxa except face dull, although shiny near poste-
rior ocelli and apicomedian triangular area of
clypeus.

Tlpt materiaL Holotype female: Malawi,
Rumpi, Northern Dist., 12 Apri l  1967, C. D.
Michener [Lawrence].

Comments. This species is so strange that with-
out the male I am uncertain as to what subgenus
it may be in. It possibly is an Aframegilla. It is
easily recognized by the strangely punctured face
and lack of a tooth on the mentum, which suggest
Anthophora, yet it lacks arolia and has a single
basistipital process, features that place it in Ame-
gilla. The color and pattern of the pubescence
make it look very similar to Amegilla (Megamegilla)
albocaudala (Dours) and A. (M ) paradoxa n. sp.,
yet the structure of the labrum and all black face
easily separate it from those two.

Erymologlt This species is so named because it is
the only known species of Amegilla without an
anterior tooth on the basal third of the mentum.
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Anthophora (Megamegjha) paradoxa
new sPecles

Diagnosis. Clypeus of female completely flat
medially, with short dark bristles. Upp.r half of
thorax with red hair, lower half white; T1-T3
with all black; T4 with white hair on apical half;
T5 covered with white except black apicomed-
ially; legs essentially all black except some white
hair on outer surfaces of tibiae.

Description. Female: Length 17 .6 mm; forewing
length 13.8 mm. Structure. Inner orbits more or
less parallel; shortest distance between eyes 0.84
length of eye; malar space linear; head wider than
long; clypeal protuberance in profrle 0.6 width of
eye; galea in repose reaches anterior margin of
midcoxa; mandible with subapical tooth; flagello-
mere I equal to combined length of next 3 . B
flagellomeres, l.l7 as long as scape (excluding
basal bulb) and 2. 1 times as long as last flagello-
mere; flagellomeres 2-9 about equal in length and
about 0.87 times as long as wide; distance be-
tween posterior ocelli equal to I .22 ocellocular
distance, distance from median ocellus to poste-
rior ocellus 0.52 ocellocular distance. Marginal
cell length equal to 0.78 distance from apex of cell

v
B ?
r-l

- / r \ \
c / \

z
F )

./

FIG. 52. New species of Amzgilla. A-C, A. (Asaropoda) houstoni, female holotype; head, frontal view;
apex of 56, side and ventral views. D, A. nonconforma, female holotype, head, frontal view. E-G, A.
(Asaropoda) epaphrodita, female holotype; head, frontal view; apex of 56, side and ventral views. H, ,4.
(Megamegilk) paradoxa, female holotype, head, frontal view.
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SvstB*rATIcs AND PuvrocENY

Arnegilla (Asaropoda) houstona' new species

Diagnosis: Similar to A. epaphrodita but facial
marks differ (FiS. 52a) and T2 and T3 with well
developed apical bands of appressed white hair;
vein M 4.67 times as long as second abscissa of
M + Cu; 56 with acute subapical tooth (Figs . 52b,
c).

Description. Female: Length 15 mm; forewing
length 12 mm. Inner orbits diverging above;
shortest distance between eyes 0.9 1 frontal length
of eye; head wider than long; clypeal pro-
tuberance in profile 0.63 eye width; mandible
with subapical tooth; flagellomere I equal to
combined length of next three flagellomeres and
0.BB as long as scape (excluding basal bulb);
second flagellomere equal to 0.84 length of flagel-
lomere 3; flagellomeres 4-9 about equal in length
and each segment slightly longer than wide ; last
flagellomere equal to 0 .72 length of flagellomere
1 ; distance between posterior ocelli 1 . 1B ocellocu-
lar distance; distance from median ocellus to
posterior ocellus equal to 0. 52 ocellocular dis-
tance. Marginal cell length equal to 0.85 distance
from apex of cell to wingtip; cu-v of hind wing
slightly longer than second abscissa of M * Cu;
vein M 4.67 times as long as second abscissa of
M + Cu; jugal lobe about half as long as vannal

LECTOTYPES
Lectotypes are designated for various an-

thophorine and habropodine species when syn-
typic series exist without published designations
of holotypes. Even authors who labelled a type, as
distinguished from paratypes or cotypes, often
failed to indicate which specimen was the type
(: holotype) in their publications. Because of
superficial similarity of species in different sub-
genera, type series are sometimes composite.
Designation of lectotypes is the simplest way to
clarify such problems. The genus and subgenus
to which each name belongs can be determined
through the index function of Appendix 3.

T. D. A. Cockerell

Podalirius cleomtr (TL: New Mexico, Sante Fe
Co., Santa Fe. Male. L: Ckll. +452., Sta. Fe,
NM., Veri Boyle/Co-Type No. 3+04 U.S.N.M./
P. cleomis Ckll. COTYPE) [Washington, D.C.].
Cockerell's "cotypes" are normally paratypes,
but no "tyP." (: holotype) can be found for this
and the next species.

oF THE ANTHOPHORINN BNBS 555

lobe. 56 with distinct acute, posteriorly project-
irg, subapical tooth (Figs. 52b, c). Coloration.
Blâck except facial marks yellow (FiS. 52a); malar
space, narrow apical margin of clypeus and me-

dian area of mandible reddish brown. Pubescence.
Like ,4. epaphrodita except T1 with narrow apical
band of appressed white hair; T2 with distinct
apical white band about twice as wide as that of
T1; T3 with distinct apical white band about
twice as wide as that of T2; white, appressed,
band of hair on T4 departing from margin medi-
ally. Punctation. Like /. epaphrodita but apicome-
dian margin of T4 impunctate and about twice as
wide (0.39 mm).

fypt materiaL Holotype female: Australia,

Western Australia, top of Napier Range, Wind-
jana Gorge, Kimberley Div., 10 April 1980, G:
Anderson, D. Symor/on Trichodzsma sp./WAM
87 -1303/#350 Amegilla (Amegilla?) sP. det l9B7 ,
female, by T. F. Houston [Perth].

Comments. This species is most closely related
and similar to A. epaphrodita from which it differs
by the characters given in the Diagnosis.

Etymologlt This species is dedicated to Terry F.

Houston for his meticulously illustrated and fine

work on Australian bees.

Podalirius aallorum (TL: New Mexico, Dona
Ana Co., Las Cruces. Female. L: Ckll +795, or
Ipomoea/Las Cruces NM/P. vallorum COTYPE)
[Washington, D.C.l .

J. Dours

Anthophora badia (TL: México. Male. L: Mex
5B/+ males, 2 females/Anthophora badia n. sp./
Museum Paris, Coll. O. Sichel 1867) [Paris]. 19
male paralectotypes all with the label "Museum

Paris, Coll. O. Sichel 1867". In addition t had no
other label, 2 with "Mex 58" , 12 with "Oax-

aca' ', 2 with "Oax. Salle" and 2 with "Orizaba

66" [15 Paris, 4 Lawrence].
Anthophora belieri (TL: Sicily. Female. L: Si-

cile/l53) [Paris].
Anthophora laticincta (TL: France, Corsica. Fe-

male. L: Cors/Anthoph laticincta Sich n. s. 3
females/ - nigro-cincta Lp. ,r. female aJurin ghli/
Drews, J.) [P"r is].

H. Friese

Antho p ho ra fulu itar s i s murutic a (TL : Afghan i stan,

Qpndahâr, Ma'rùt. Male. L: Caucasus, Murut)

APPENDIX 2. LECTOTYPIC AND NEOTYPIC DESIGNATIONS

Each section (Lectotypes and Neotypes) of this Appendix is arranged alphabetically by
author. Each type designation is amanged in the following sequence: original combination,
type locality (TL), sex, label data (L) with each label separated by a slash, type depository in
brackets according to the list given in Methods, and notes (if any). Each specimen bears a
red lectotype or neotype label.
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applied to various species of Anthophora. I have
even seen a determination label of A. orcygona on
an undescribed species of Pachymelus. From mate-
rial in the Paris Museum and studying the origi-
nal.description I am certain that A. ztcygo-na.is a
junior synonyin of Anthophora robusta (Khg), a
well known Mediterranean species. It is easily
recognized by its large size (17-20 -*), upper
half of the thorax and T1 and T2 with fulvous
hair and the middistitarsus without a lateral
fringe of black hair. It can be confused with
Anthophora fuliginosa Morawitz which has a well
developed middistitarsal lateral fringe of black
hair and is broadly black along all of the lateral
margin of the clypeus (oxygona has only a small
laterobasal spot on its clypeus and is all yellow
below the anterior tentorial pir).

Anthophora rufolanata (TL: South Africa, .Cape
Province, Kaffraria. Male. L: Capland, Willow-
more, Arg. 25, 1918, Dt. Brauns) [Pretoria].
This species, endemic to the Cape Province of
South Africa, can be recognized and separated
from its close relative , Anthophora aestita Smith, by
the yellow to red hair (mixed with black) on the
thoracic and metasomal dorsum and the lack of a
middistitarsal lateral fringe of hair. I found 16
specimens at the British Museum (Natural His-
tory) determined by Cockerell as Anthophora
rufolanala. His material agreed well with the origi-
nal description and I have followed his interpreta-
tion of the species.

Anthophora tarsata (TL: México. Male. L: Me-
jico, Mus: Drews, Tarsata Sichel, 02: sr.)

[Copenhagen] . A. tarsata, a junior synonym of
Anthophora californica Cresson, is easily recognized
in the western U. S. ând the northern half of
México by the white, apical, integumental bands
on the metasomal terga and the red legs. The
hind tibia of the male is greatly inflated with a
large anterior tooth. The topotypical neotype
agrees with the original description.

Anthophora zonata analis (TL: Equatorial
Guinea,  Rio Beni to,  1"36'N, 9"37'8.  Male.  L:
San Benito, Guiral 1885, 5335-85) [Paris]. This is
a dark form of and conspecific with Amegilla
acraensis (Fabricius). It is almost all black with
scattered white hairs on the head, thoracic
scutum and anterior half of the thorax, and T4
and T5 have predominately white hair. This
topotypical specimen agrees with the original
description.

W. Erichson & J. Kl,tg

Megilta sesquici,ncta (TL: India, Pondicherry
State, Karikal. Male. L: SOUTH INDIA, Pon-
dicherry State, Karikal, April 1964 (P. S.
Nathan) ) [Lawrence]. The supposed type mate-
rial of M. sesquicincta in Berlin, consisting of four
specimens, is not from the type locality nor of the
proper sex. There is no doubt of its identity from
Erichson's description and from where it occurs
in India. The head and thorax are almostly
completely covered with white hair, T1 and T2
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are all black, T3 and T4 have medially inter-
rupted apical bands of white hair and T5 has
white hair laterally. See Commenls under Dizoname-
gilla for further discussion.

E. Germar

Megilla subterranea (TL: France. Male. L:
II-23-1837) [Paris]. There is almost no recogniz-
able remnant of Germar's material in the mu-
seums at Berlin, Hamburg, Eberswalde,
Frankfurt or Munich. In Paris I found material
which is topotypical, agrees well with the original
description and may even be type material of
Germar's. This large species is common in the
Mediterranean region. The head has mostly long
pale hair, scutum has long black hair, scutellum,
metanotum, propodeal area and T1 with long
white hair, T2 and T3 with mostly dark hair, and
the rest of the terga has mostly white hair except
for the median apical patch of dark hair on T5.

J. Giraud

Anthophora obesa (TL: Italy, Piemonte,
Fenestrelle. Female. L: 34-72) [Genoa]. This
specimen was collected on the 34th expedition on
the 26-29 July, lB72 (according to the field notes
in the Genoa Museum which were brought to my
attention by R. Poggi). I could not find type or
topotypical material of Anthophora obesa in the
Paris Museum. Subsequent searching in other
museums uncovered this specimen in Genoa. ,4.
obesa, a junior synonym of Anthophora balneorum
Lepeletier, is recogni zed by its almost all black
head, pale to yellow thorær and almost all black
metasoma dorsally, except Tl and T5 apicomed-
ially have pale to yellow hair.

J. Klug
Megilla farinosa (TL: Egypt. Male. L:

Aegypten, Schinker/Anthophora farinosa Klg.
[Alfken's determination label]/Anthophora
farinosa Klug [Lieftinck's determination label])

[Berlin]. The female that is labeled " l+67 lTyp.

[orange label]/farinosa Klug* [yellow label]/tab-
sachlich nicht farinosa [Lieftinck's handwriting]/
This specimen is not the type, cf. with Priesner
1957, p. 91 [D. Baker's handwriting]" is not M.

farinosa. From the Klug material in Berlin I have
selected as neotype the above male which agrees
with Priesner's (1957, see pp. 14, 19 and 90 for
separation from other species and a description)
interpretation of Amegilla farinosa.

A. Lepeletier de S. F.

Anthophora atrociicta (TL: Senegal. Male. L:

9up.) [Paris]. Althoygh.molt of Lepeletier's l-pe-
cies are represented in the Paris Museum collec-
tion, I was unable to find suitable material for
lectotypic designation . A. atrocincta is one of the
most distinctive African species. The upper half
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SYstnuATIcs AND PuvrocENY

n. syn., dark form; :An. nigriuentras Friese,1922

las analis ssp.l n. syn. i :An. cyanicollis Friese,
1922 las nubica ssp.] n. syn., dark form; :An.

comperei Cockerell, 1935 las bipartita ssp.] n. syn.l
=An. lounidgei Cockerell, 19+6 lasf,aaicol/rs ssp.] n.
syn., semi-dark form) (438,505-507r 557)

acutilabris Morawitz, lBB0 An, PO (496)
adamsella (Rayment), l9++ Am (An), A, publication

date, not 19+2 (512)
adnmsorun Brooks n. sp., An, P (438, 462, 544-546)
afulaidae (Cockerell), 1905 Am (At), A (: An. nnesti

Rayment, 79++ las adelaidac ssp.] n. syn., publica-
tion date, not 19+2, see Text Fig. IX, figt. 3b, 4c
and described as new 1947) (511)

adaena Smith, see acraensr (Fabricius)
aduenifurme's Cockerell, see albocaudala (Dours)
adoenula (Cockerell), 1930 Am (An), E (515)
aegyptiaca (Dalla Torre Friese), 1895 An (Megilla), n.

name for An. senilis Walker, l97l, not Eversmann,
1846 (460)

aegltptorun Priesner, see atricilla Eversmann
aeneiuentras Hedicke, 1931 An, P (4841 486)
aerizusa (Vachal), 1903 Am (An), E (506' 548,558)
aeruginosa (Smith), 1854 Am (An), A (438, 5ll, 512)
aestiualis Panzer, see retusa (Linnaeus) (462)
aethiopica (Friese), see abessinicus (Friese)
aethiopicu.ç Cameron, see acraensis (Fabricius)
ajfab;lis Cresson, 1B7B An, N (=An. fulaicollis

Timberlake, 1951 n. syn.) (466)

ûnit Brullé, 1832 An, P (:An. liturata Lepeletier,
1841 n. syn. i :An. asiatica Morawitz, 1880i :An.

lusitanica Friese, 1919 las asiatica ssP.] n. syn.)
(464-466, 556)

aj,mbriata LaBerge & Michener, see badia (Dours)
af.abellata Gribodo , 1926 An, P (466)
afra Priesner, see albigena (Lepeletier)
africana (Friese), 1905 Am (An), E (:An. pseudococcina

Meade-Waldo, l9l+, n. syn.) :An. odontura
Cockerell, 1920, n. syn.) (506' 546, 547)

africana Benoist, see balneorum Lepeletier
aganla Radoszkowsky, 1869 An, PO (:An. kessleri

Fedtschenko, 1875, n. syn.) (464-466)
agamoides Strand, see dalmatica Pérez
ogràt Smith, see badia (Dours)
alaica Hedicke, see retusa (Linnaeus)
alamosanals Cockerell, see urbana Cresson
alashanica Gussakovsky, see pekinensis Cockerell
albata Cresson , 1876 An, N (494)
albella Gussakovsky, 1935 An, P (491)
albescens Dours, see quadrfasciata (de Villers)
albiceps (Rayment), 1951 Am (Asaropodo), A (515)

albiceps Friese, 1916 An, T, not Friese, 1922 (468)

albiceps Friese, see arequipensis Brèthes
albici l laPérez, 1895 An, P (464,486)
albida Dours, see albigena (Lepeletier)
albifascies Alfken, 1936 An, O (484, 486)
albifronella Brooks An, P, n. name for Heliophila

albifrons Wu, 1985, List of Insects of Mt. Tumur,

Tienshan, in Biology of Tienshan, Beijing, p.

148-149 (in Chinese, English summary on P. 150)

not An. albifrons Eversmann, 1852 or Smith, 1854
(4e 1)

albifrons Smith, see arequipensis Brèthes
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albifrons Eversmann, see bimaculata (Panzer)
albifrons Wu, see alb'fronella Brooks
albigena Lepeletier, 1841 Am (At), P (: Megilla

leucomelaena lllige4 1806 n. syn. , noflren nudum;
=Megilla moribunda llliger, 1806 n. syn. , nomen
nudum; :Antofhora (sic) binotata Lepeletier, 1841 n.
syn. ) :An. albida Dours, 1869 [as albigena ssp.] n.
syn.; :An nana Radoszkowsky, 1869 fas qwd-
rifasciata ssp.l n. syn. i : Po. nigrithorax Dalla Torre,
lB77 fas albigena ssp.]; - Po. pyramidalrs Kirby,
1900 n. syn.) :An. afraPriesner, 1957 las albigena
r.tp.l n. syn.) (438, 499, 502-504, 556)

albigena Rayment, see albigenella Michener
albigenella Michener, 1965 Am, n. name for Asaropoda

albigena Rayment, 1931, not Lepeletier, 1841 (515)
albipes Friese, see plumipes (Pallas)
albobarbata Hedicke, 1936 An, P (462)
albocaudata (Dours), 1869 Am (An), E (:An. adueniftr'

mis Cockerell, 1946 n. syn.) (506' 553, 5541 556)
albocinerea Saunders, see humilis (Spinola)
alb ofurugineus Friese, see furuginea Lepeletier
albomaculata Radoszkowsky, see dubia Eversmann
albomarginata Timberlake, see califtrnica Cresson
albopicta Cockerell, l9l7 An, P (491)
albopictula Cockerell, see oldi Meade-Waldo
albopunctatu llliger, see aiolacea (Lepeletier)
alboscopacea (Friese), 1922 fas circulatu ssp.] A- (At)'

E (504)
albosignatu (Friese), 1896, An (Po), P (:An. fastuosa

Gribodo, 1924, n' syn' ) :An' tenuiciliala Alfken,
1926) (460, 464)

alj,nii Alfken, see caelaDs Gribodo
alfkenella Priesner, 1957 An, P (491)
aliceae Cockerell, see praecox Friese
allwudi Pérez, 1895 An, P (: Po' canariensls Saunders,

1903 i :An. fuerteaenturae Lieftinck, 1958 las allwudi
ssp.l n. syn.) (460' 462)

alpatoui Kuznetzov-Ugamsky, 1927 Un (An), P (450)

alpha (Cockerell), 1904 Am (Saropoda), A (515)
altaica Radoszkowsky, 1BB2 An, P (:Megilla tersa

Erichson, 1849 n. syn.) (460, 462')
altunans (Klrrg), 1845 An (Megillo), P (: Po. wegeneri

Friese, 1899, n. syn.) (474, 476)
alticola Hedicke, see quadrimaculata (Panzer)
ambigw Pérez, see riuoletti Pérez
ambitiosa Alfken, 1935 fasfemorala ssp.l At, P (474,

476)
amolita Cockerell, see subcoerulea (Lepeletier)

amphigltnops Cockerell, see niaeala (Friese)
ampliceps Friese, see aestita Smith
amseli Hedicke, 1936 An, P (464, 466)
amtmone (Bingham), 1896 Am (An), O (513)

analis Dours, see acraensr (Fabricius) (557)

andnlusica Pérez, 1902 An, P (464)
andsrsoni Cockerell, see mimadaena (Cockerell)
andicola Schrottky, 1911 An, T (468)
andinensis Ruiz, 1940 (Po) nomen nudum
andresi (Friese), lgt+ Am (An), P ( :An. glauca

Alfken, 1926) (510)
andrewsi (Cockerell), 1910 fas zonata ssp.l A* (An), O

(509,  511)
angolensis (Dalla Torre), 1896 An (Po), E, r. name for
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beqwerti (Cockerell), 1930 Am (An), E (5O4)
berylae (Rayment), 1947 Am (Ar), A (511)
bettoni Cockerell, see conspicuus Smith
bicalcarata Hedicke, see disparilis Friese
biciliata Lepeletier, 1841 An, P (:An. caucasica

Radoszkowsky, lB74; : An. mucida Gribodo, lB73;
: An. rnorawitzr Alfken & Blùthg€n, 1937 I: ,tn-
tilabris of Morawitz, 1895, not Lepeletier, 18411)
(464-466, 556'�)

bicincta Fabricius, see sesquicincta (Erichson & Klug)
(505)

bicolor (Saussure), 1890 Pachltmelus (Hu) n. comb., E
bicolor Sichel, see balnelrum Lepeletier
bicornis Zetterstedt, 1B3B (A") : Osmia (Megachilidae)
bidentata Provancher, see terminalis Cresson
bifasciata Fedtschenko, 1875 An, P (465)
bihamata Panzer, 1809 Un (Apis), P (450)
bimaculata (Panzer), l79B An (Apis), P (: Apit

rotundata Panzer, l79B; : 4n. saropoda Lamarck,
lBlT; :An. squalida Lepeletier, 1841 n. syn.;
--An. albifrons Eversmann, 1852i :An. cognata
Smith, 1854; :' Heliofhila mesasiatica Popov, 1952

[as bimaculata ssp.l nomen nudum) (446, 449, 453,
489-491, 493, 499)

bimaculiftra Walker, see niaeocincla (Smith)
bimaculosru Dalla Torre, see niaeocincta (Smith)
binghami (Schulz), 1906 Am (Po), P (r. name for An.

crocea Bingham, 1897, not Krg, 1845) (511)
binotata Lepeletier, see albigena (Lepeletier)
bipartita Smith, see acraensei (Fabricius)
birkmanna (Cockerell), 1905 Ha (Emphoropsis) n.

comb., N
bispinosa Cockerell, 1949 An, T (494)
bistrigosa Illiger, 1806 (Megilk) nomen nudum
bisulca Pérez, 1895 An, P (496)
blanda Pérez, 1895 An, P (476)
bogdanowi Fedtschenko, 1875 An, P (466)
bogutensis (Marikovskaya), 1976 An (Paramegilla), P

(476)
boharti Brooks n. sp. An, P (438, 466, 468, 532-534,

536)
boliaiensis Friese, see arequipensis Brèthes
bombiftrmes (Smith), 1854 Am (Saropodo), A (45O, 496,

513-515, 556)
bomb iomorpha Wu, see p s eudo b omboidzs (Meade-Waldo)
bomboiùs Kirby, 1837 An, N (--An. canadensis

Cresson, 1869; :An. sodalis Cresson, 1879 n.
syn.; --An. insularis Smith, 1879 n. syn. i :An.

solitaria Ritsema, 1BB0 [n. name for An. insularis
Smith, 1879, not Smith, 18571 n. syn.) :An.

neomexicana Cockerell, 1900 las bomboides ssp.] n.
syn.; --An. stanfordiana Cockerell, 1904 n. syn.;
--An. 

fumipennes Swenk, 1909 n. syn. i :An.

scutellaris Swenk, 1909 n. syn. i 
--An. willingi

Cockerell, 1911 las bomboides ssp.l ; :An. raui
Rohwer, 1923 n. syn. i :An. aterrima Cockerell,
192+ n. syn.) (448, 478)

bombyformes Smith, see badia (Dours)
bombylans Mocsâry see ganula (Rossi)
boops Alfken, see aidua (Kl"S)
borealis Morawitz, 1864 An, P (466, 468, 478, 489,

534)
borgensis Priesner, see zanoni Gribodo

s61

borneensis (Cockerell), 1910 fas zonata ssp.l A* (4.),
o  ( 511 )

bothai (Friese), 1911 Am (An), E (506)
bouwmani (Lieftinck), l9++ Am (An), O (513)
braunsiana Friese, 1905 An, E (492)
brmùftrmrs Dalla Torre, see badia (Dours)
breaiuscula Illiger, 1806 (MegiUQ nomen nudum
brookiae (Bingham), 1890 Am (An), O (513)
bucconis (Friese), 1910 Ha (An), O
bucharica (Gussakovsky), 1935 Am (An), P (515)
buruensis (Cockerell), 1911 fas zonata ssp.] Am (An), O

(511 )
byssina (Kltg), 1845 Am (Saropoda), P (: Po. schmiedt-

knechti Friese, 1899 n. syn.i :An. dusmeti Guiglia,
1933 n. syn.; --An. helouanemas Priesner, 1957 n.
syn.) (510)

futssina Illiger, 1806 (Megilla) nomen nudum
byssinoidzs Benoist, see puluerosa Smith
caelebs Gribodo , 1924 An, P (-- A". alfinii Alfken,

1942 n. syn.) (464, 466)
caelestina (Cockerell), 1919 Am (An), E (506, 558)
caaulea (Friese), 1905 Am (An), E (:An. ella Strand,

l9l4 fas coerulea (sic) ssp.l n. syn.) (506, 548)
cafra (Friese), 1905 Am (An), E (515)
cala Strand, see calens (Lepeletier)
calcarata Lepeletier, 1841 An, P (455, 486)
calceifua (Cockerell), 1911 Am (An), O (:An. tainaru

Strand, 1913 las calce'ifera ssp.l n. syn.) (510, 511)
calceina (Cockerell), see calens (Lepeletier)
caldwelli (Cockerell), 1911 Am (An), O (515)
calens (Lepeletier), 1841 Am (An), E (:An. tonida

Smith, lB79; :An. cala Strand, 1914 [as tonida
ssp.l n. syn.) :An. calceina Cockerell, 1936 [as
tonida ssp.l n. syn.) (504)

califurnica Cresson, 1869 An, N (:An. tarsata Dours,
1869 n. syn.) =An. subtarsata Cockerell, 1904 [as
tarsata ssp.] n. syn.i :An. texana Cresson, lB72;
- Po. doursii Dalla Torre, 1896 [n. name for An.
tarsata Dours, 1869, not Tetralonia tarsata Spinola,
1 B3B] n. syn. ) : An. quinquefasciata Provancher,
1895 l,: S-fasciata Provancher, 18951 i : An. nysimi
Cockerell, 1937 fas califtrnica ssp.] n. syn. ) :An.

albomnrginata Timberlake, 1937 las califurnica ssp.l
n. syn.) (448, 45O, 454, 478-481, 557)

califurnieases Michener, see ursina Cresson
caligata Gerstaecker, see circulata (F abricius)
caliginosa Khg see robuila (Klug)
calua (Rayment), 1935 Am (At), A (515)
cambouei Saussure, see micrelephas Smith
cam.elorum (Cockerell), 1911 Am (An), P, n. name for

An. ruj,cornis Fedtschenko, 1875, not Dours, 1869
(515)

cana (Walker), lBTl Am (An), P (:An. niuosella
Priesner, 1957, female, not male, n. syn.) (515)

canadrnsis Cresson, see bomboidzs Kirby
canarienszs Saunders, see alluaudi Pérez
candens (Pérez), 1879 Am (An), q n. name for An.

candida Pérez, t879, not Smith, lB79 (515)
candida Pérez, see candens (Pérez)
candidn (Smith), 1879 Am (An), PO (515)
candidata Gribodo, see hispanica (Fabricius)
candiùlla (Priesner), 1957 Am (An), P (515)
candidifrons Cockerell, 1946 An, E (492)
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lB73 (: Emphoropsis johnsoni Cockerell, 1905 [as
mucida ssp.li :An. aentralis Michener, 1936 [as
mucida ssp.l)

crinipes Smith, see salaiae (Panzer) (457, 460)
crocea Bingham, see binghami (Schulz)
crocea (Kl.rg), 1845 Arn (Megilla), EP (504)
croceipes Morawitz, see laraata Giraud
croceitarsas Gussakovsky, 1935 An, P (496)
crotchii Cresson, 1B7B An, N (=An. washingtoni

Cockerell, 1905) (445, 460-462)
crlsocnemrs Morawitz, IBTB An, P ( = Po. chrysocnemis

(sic) Dalla Torre, 1896, and Friese, 1897) (482)
cuneata Cockerell, see mimadaena Cockerell
cuniculana Friese, 1914 An, E (4S6)
curta Provancher, see squamrnulosa Dours (489)
curaicornrs Hedicke, 1940 An, P (476)
custos (Dalla Torre), 1896 Am (Po), O, n. name for

An. uigilans Smith, lB7B, not Smith, 1860 (:An.
mcnamarae Cockerell, 1929 las uigilazs ssp.] n. syn.)
(511)

cyaneotincta Cockerell, see qundratu (Cockerell)
cyanicollis Friese, see acraemr (Fabricius)
cyanipennes (Saussure), 1890 Am (An), E (506)
cygni (Rayment), 1931 Am (Ar), A (515)
cypriaca Mavromoustakis, see plumipes (Pallas)
cyrenaica Gribodo, see hispanica (Fabricius)
cyrtandrae (Lieftinck), 1944 Am (An), O (513)
dalmaticaPérez, 1902 An, P (--An. agamoides Strand,

1915 las agama ssp.] n. syn.) (462)
dalmatiensas Strand, 1916 Un (Ar), P, n. name lor An.

subterranr.a Gistel, 1857, not An. subtenanea Gerrnar,
1826 (450)

damrnersi Timberlake, 1937 An, N (464-466)
dammersi (Timberlake), 1937 Ha (Emphoropsis) n.

comb., N
darwini Cockerell, see utalkeri (Cockerell)
dawsoni (Rayment), 1951 Am (An), A (513, 515)
deceptrix (Priesner), 1957 Am (An), P (492')
decrepita llliger, see subterranea Germar
deiopea (Cameron), lB97 Ha (An), O
delicata Cockerell, see mucorea (Kl"S)
deltoides (Buysson), lB97 Am (An), P (515)
dentata Rayment, see rubricata (Rayment)
dentilabrzs Morawitz, lB94 An, P (496)
dentipes llliger, see podagra Lepeletier
dentiuentras (Rayment), 1951 Am (Asaropoda), A (515)
dentricrus Morawitz, see crassipes Lepeletier
dtpressa Fowler, 1899 Ha, N
deserticola Morawitz, lB73 An, P (474-476)
desatorum Gussakovsky, 1935, An, P (496)
dtsertorum Priesner, see arida Brooks
determinatu Friese, see reichardti Stadlemann
diloloensis (Cockerell), 1932 Am (An), E (504)
dimidiata Alfken, see plurnipes (Pùlas)
dimidiozonata Dours, see sichelii Radoszkowsky
disconota Lieftinck , 197 4 Ha, O
dispar Lepeletier, 1841 An, P (: An. specæsa Friese,

1919 fas dispar ssp.] n. syn.l :An. niaeohirta
Friese, 1922 [as dispar ssp.] n. syn.) (462, 464,
465)

disparilis Friese, 1922 An, P (: An. bicalcarata Hedicke,
1936 n. syn.) (464-466')

disrupta (Cockerell), 1920 Am (An), E (504)
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distinguenda Spinola, lB51 (An) :Diadasra (An-
thophoridae; Emphorini)

diunsipes Friese, 1922 An, E (: An. fulleri Brauns,
1929 n. syn.) (462)

diaes Dours, see dufourii Lepeletier
dohntyi (Gribodo), 1894 Am (Ar), O (510, 511)
domicola (Cockerell), see atrocincta (Lepeletier)
domingensas Lepeletier, see maculicornis (Lepeletier)
dorsalis Vachal, 1909 An, T (:An. ecuadoria Friese,

1922 n. syn. ) :An. trichroma Friese, 1925 n. syn.;
=An. incertaJanvier, 1955 n. syn.) (468)

dorsimacula Dufour, see qwdricolor (Erichson)
doursiana (Friese), 1897 An (Po) (:An. uentilabris of

Dours, 1869, not Lepeletier, 1841) (496)
doursii Dalla Torre, see caffirnica Cresson
doaeri Cockerell, see zonata (Linnaeus)
drewsenii Sichel, see rufolanata Dours
dubia Eversmann, 1852 An, P (:An. saussurei

Fedtschenko, lB75 ; -- An. semperi Fedtschenko,
1875 i : An. faddei Radoszkowsky, 1BB2 i : An.
albomaculata Radoszkowsky, I 87 4; -- An. carbonaria
Morawitz, 1876 n. syn.; :An. ctrbnus Friese, 1919

las semperi ssp.] n. syn.) (473, 476)
dufourii Lepeletier, 1841 An, P (: An. tecta Smith,

1854, type locality of tuctu is not the New World as
in description but probably southern France from
color form of type; --An. diues Dours, 1869; :An.
nigropyga Strand, l92l las dufoura (sic) ssp.J n.
syn.i =An. fasciculipes Alfken, 1935 n. syn.) (438,
47O,  47 l , 4gg )

dulciJna (Cockerell), 1926 Am (Ar), O, (:An. senahai
Yasumatsu, 1935 [as cingulata ssp.l; :An. sub-

flaaescens Yasumatsu, 1965 las senahaf ssp.] n. syn.)
(511)

durnetorum Panzer, see furcata (Panzer)
duplicicorn es llliger, 1806 (MegiUQ nomen nudum
dusmeti Guiglia, see byssina (Klug)
eburnea Radoszkowsky, 1876 An, P (472, 476>
ectndoria Friese, see dorsalrs Vachal
edwardsii Cresson, 1B7B An, N (:An. gohrmanae

Cockerell, 1903 n. syn.):An. coloradmsis
Michener, 1936 fas gohrmanae ssp.] n. syn.)
(460-462, 488)

ffissa Heyden, 1862 Un (An), P (fossil; it is
impossible to be sure that this is a species of An.

[Zeuner and Manning, 1976]) (524)
ekuiaensis Cockerell, 1908 An, E (492')
elbana Priesner, 1957 An, P (492)
elefas (Friese), 1916 Deltoptila (An), T
elegans (Smith), 1859 Am (An), O (511)
elephas (Lieftinck), l9++ Am (An), O (513)
elgonica (Cockerell), 1946 Am (An), E (504)
elimata Cockerell, 1933 An, E (:An. infracana

Cockerell, 1933 n. syn.) (492)
ella Strand, see caerulea Friese
elsei Brooks n. sp. Am, E (438, 506, 548, 549)
emarginala Timberlake, pee rhodothorax Michener
emmdata Smith, see cingulata (Fabricius)
ensenadençes Cockerell, see squarnmulosa Dours
epaphrodita Brooks n. sp., Am, A (438, 515, 553-555')
epeolina llliger, 1806 (A") : Ammobates uinctus

Gerstaecker, 1869, according to Gerstaecker, 1869
ephippium Lepeletier, see salaiae (Panzer)
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footei Crawford, l9l4 An, T (466, 468)

forbesi Cockerell, t907 An, N (460, 462)

franciscana Cockerell, 1949 An, T (496)

fratucula Gribodo , 192+ An, P (466)

fratnna Bingham , 1897 An, O (490-492)

freimuthi Fedtschenko, 1875 An, P (--A". oschanini
Fedtschenko, 1875 ; : An. gertali Radoszkowsky,
nomen nudum by Friese, 1909) (496)

froggatti Cockerell, see preissi (Cockerell)

frontata Say, 1837 Un (At), N (450)

fuerteuenturae Lieftinck, see alluaudi Pérez

fuliginosa Illiger, see qrudrifasciata (de Villers)

fuliginosa Morawitz, lB94 An, P (466, 557)

fullai Brauns, see diuersipes Friese

fulaa (Smith), 1879 Deltoptila (Ha), T

fulua Eversmann, 1852 (Saropoda) : E4eoloides coecutiens
(Fabricius), 1775 (Anthophoridae; Epeoloidini)

fuluata Fabricius, 1804 (Megilk) : Nomia (Halictidae)

fuluicauda Timberlake, 1937 An, N (450, 476, 479)

fuluicollis Timberlake, see afabilas Cresson

fuluifrons Smith, see taurea (Suy)

fuluipes Cameron, see khasiana Schulz

fuluipes Eversmann, 1846 An, P (476)

fulaiscopa Alfken, see semirufa Friese

fuluitarsis Brullé, lB32 Att, R (: Megilla personata
Illiger, 1806, nomen nudum; -*An. nnsuta Lepeletier,
l$+l ) : An. arietina Dours, 1 869; : An. euris
Dours, 1869 fas personata ssp.l) (457, 460, 556,
558)

fuluitecta Kirby, see inclfia Walker

fuluiuentris Zetterstedt, 1B3B (A") :Megachile (Mega'
chilidae)

fulaocinerea Dours, see plagiatu (Illiger)

fuluodimidiata Dours, 1869 An, P (491, 492)

fuluohirta Meade-Waldo, see insularis (Smith)

fumipennes Aifken, see aidua (KlnS)

fumipenms Swenk, see bomboides Kirby

furcata (Panzer), l79B An (Apis), P (:Apis dumetorum
Panzer, l79B; :Megilla noraegica Nylander, 1852

lasfurcala ssp.] n. syn.l - Po. caucasicus Friese,
lB97 lasfurcalzs ssp.] n. syn.l - Po. montislinguarum
Schulz, 1906 las furcalru ssp. and n. name for Po.
caucasicu.r Friese, 1897, not An. caucasica
Radoszkowsky, lB7 4l n. syn. ) : An. atrata
Hedicke, 1929 lasfurcala ssp.] n. syn.l :An.

caucasicola Hedicke, 1929 [as furcata ssp.l n. syn.;
: An. obscurella Alfken, original description not
found) (487 -4Bg)

furcotibiales Wu, 1985 An, O (476)

fuscipennis Smith, 1854 (An), N, :Melissodes bimaculata
(Lepeletier), 1825 n. syn. (Anthophoridae; Eu-
cerini)

galalensis Priesner, 1957 An, P (492')
gallica Dalla Torre & Friese, see quadricolor (Erichson)
garrula (Rossi), 1790 Am (Apis), P (:An. bomfutlans

Mocsâry, 1879) (5O4, 505)
galti Spinola, 1851 (A") : Eucerinoda gayi (Spinola)

(Anthophoridae; Eucerinodini)
gedzeni Radoszkowsky, see glasunoai Morawitz
gemella Morawitz, 1B7B An, E (492)
germabica Radoszkowsky, 1893 Un (An), P (450)
gntali Radoszkowsky, see freimuthi F edtschenko
ghigii Gribodo , 192+ An, P (464)
gigantea Friese, see hirtiaentris Friese
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gigas (Friese), 1922 Am (An), O (513)
gilberti Cockerell, see cingulata (Fabricius)
glasunoui Morawitz, lB94 An (:An. gedzeni

Radoszkowsky, nomen nudum by Friese, 1909) (476)
glauca Alfken, see andresi (Friese)
glaucopis Friese, 1905 An, E (476>
globosa Fabricius, 1793 (Apis), T, : Exomalopsis (At-

thophoridae; Exomalopsini)
glycyrrhizaa (Gussakovsky), 1935 Am (An), P (511)
godofredi (Dours), 1869 Am (An), E (:An. modesta

Smith, lB79 n. syn.) (508, 5lO, 55tr 556)
gohrmanaa Cockerell, see edwardsii Cresson
gracilipes Morawitz, lB73 An, P (452, 473-476' 489)
graeca (Alfken) , l9+2 Am (An), P (504)
grandicep.r (Friese), 1905 Am (An), E (:An. leucophora

Cockerell, 1910 n. syn. i : An. semigrisea Cockerell,
1930 n. syn.) (502, 504)

grandidiera Cockerell, see heydenii Saussure
grandis Lepeletier, see hispanica Fabricius
grayella (Rayment), 1944 Am (At), A, publication

date is not 1942 (512\
grelae Cockerell, see uestita Smith
grisea Christ, see pubescens (Fabricius)
grisea Schletterer, 1890 (A") -Suastrides melanura

(Spinola), 1851 (Anthophoridae; Eucerini)
grisea Fabricius, 1804 (4") : Halictus (Halictidae), not

Apit grisea Fabricius, 179+
grisella (Cockerell), see obscuriceps (Friese)
griseotecta (Cockerell), 1946 Am (At), E (508)
griseouestita Cockerell, see uestita Smith
grisescens (Rayment), 1931 Am (An), A (515)
grisescens Ducke, rcA7 (Po) : Melitoma (An'

thophoridae; Emphorini)
guachalae Cameron, see pilifrons Packard
guigliae Dusmet, see riaolleti Pérez
guinea (Strand), 1912 [as aiuida ssp.l Am (An), E

(506, 558)
gussakoasÈyi (Popov), 1946 Am (An), E, n. name for

An. pygmaea Gussakovsky, 1935, not Dours, 1869
(515)

habropodoides Dalla Torre, see aurulentocaudatu (Dours)
hackeri (Rayment), I 947 Am (At), A (511)
haef,igui Friese, 1905 (A") : Eucara (Anthophoridae;

Eucerini)
hanitschi (Meade-Waldo), 1914 Am (At), O (513)
hanseni Morawitz, 1BB3 An, P (484, 486)
harmalae Morawitz, LBTB An, (476)
harttigi (Alfken) , 1926 Am (An), P (504)
hastula Vachal, 1909 Un (An), E (450)
haworthana Kirby, see retusa (Linnaeus)
hedini Alfken, 1936 An, O (: Heliophila latitarsalis Wu,

1985 n. syn.) (470\
hegasica Priesner, 1957 fas concinna ssp.l At, P (492)
heinemanni Fedtschenko, 1875 An, P (:An. hilgendori'

Cockerell ,  1911 n. syn.) (466)
heliopolitensis Pérez, 1910 An, P (496)
helouanenses Priesner, see byssina (Klug)
hemithoracica Sichel, see acraensis (Fabricius)
herbsti Friese, see ruf,caudis Cameron
heteropoda Cockerell, see xanthostoma Cockerell
hefi"enii (Saussure), 1890 Pachymelus (Hu) n. comb., E

(: Pachlmelus grandidiere Cockerell, 1916 n. syn.)
(558)

hilaris Smith, lB79 An, T (468, 469)
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lanata (Kl.rg), 1845 An (Megilla), P (: An. canescens
Dours, 1869 las senesrrnJ ssp.] n. syn.l :An.

aennabilis Cockerell, 1911 n. syn.) (457 r 460)
lanata Fabricius, 1775 (Apit) : Megachile (Mega-

chilidae)
langi (Cockerell), 1935 Am (An), E (502)
laraata Giraud, 1863 An, P (:An. croceipes Morawitz,

lB76 n. syn.) (474, 476)
lata (Cameron), 1905 Pachymelus (Hu) n. comb., E
laticeps Friese, 1905 (A") : Eucara (Anthophoridae;

Eucerini)
laticeps Friese, see aestita Smith
laticincta Dours, 1869, see subtenanea Germar (555)
latigena Morawitz, 1886 An, PO ( -- An. reinigi

Hedicke, 193 1) (482)
latipes Friese, see atrocincta Lepeletier
latitarsalrs Wu, see hedini Alfken
latizona (Spinola), 1B3B Arn (Saropoda), P (510)
leonina llliger, 1806 (MegiWq) nomen nudum
leonis Cockerell, 1933 An, E (476)
leopoldi Cockerell, see felina (Friese)
lepida Eversmann, see areos (Pallas)
lepidodea Dours, 1869 Un (An), P (450)
leptocoma Lieftinck, see malaccensas Friese
lesquerellaa (Cockerell), lB97 An (Po), N (460, 462,

556)
leucocephala Friese, see annls (Vachal)
IeutomclaenaDalla Torre, 1896 Un (Po), P, n. name for

An. melaleuca Walker, lB7l, not Lepeletier, 1841
(450)

leucomelaena Illiger, see albigena (Lepeletier)
leucophaea Pérez, lB79 An, P (464)
leucophora Cockerell, see grandiceps Friese
leucopyga Friese, 1911 An, E (476)
leucorhina Cockerell, l9l7 An, P (460, 464)
leucospila Cockerell, see epicharifurmis Gribodo
leucosticta Hedicke, l9+0 Un (An), P (450)
leucostomella Cockerell, see urbana Cresson
libuica (Cockerell), 1930 Am (An), E (515)
librata llliger, 1806 (MegiUa) nrmen nudum
libyphaenica Gfibodo, 1893 An, P (462)
lieftincki Brooks n. sp. Am, O (438, 512, 513,

550-552)
lilacine Cockerell, see cingulata (Fabricius)
limassolica Mavromoustakis, An, P, original descrip-

tion not found (464)
limbatus (Saussure), 1890 Pachymelus (Hu) n. comb., E
linsleyi Timberlake, l9+l An, N (479,481)
liriope (Bingham), see mucorea (Klug)
lisalana Cockerell, see cincta (Fabricius)
lisbonensas Cockerell, see plumipes (Pallas)
litorana Priesner, see quadrifasciata (de Villers)
liturata Lepeletier, see ûnit Brullé
liuingstonei Cockerell, see tetradonta Cockerell
loczyi Morawitz, lB92 An, O (496)
loewi Fedtschenko, 1875 An, P (492)
lomamica (Cockerell), 1936 Am (An), E (504)
longipes Morawitz, lBB4 An, P (492)
longmani (Rayment), 1947 Am (Ar), A (511)
Iongula (Rayment), 1947 Am (An), A (511)
loueridgei Cockerell, see acraensis (Fabricius)
lucknoa ienses Radoszkowsky, see subc oerulea (Lepeletier)
luluana Cockerell, see triangulifera (Cockerell)

567

lumbwana Cockerell, 1946 An, E (492)
lusitanica Friese, see ffinis Brullé
lusoria Cockerell, see oldi Meade-Waldo
luteola Rayment, see chlorocyanea (Cockerell)
luteodimidiala Dours, 1869 Un (An), T (450)
lutescens Walker, lB7 | Un (An),P (450)
lutulenta (Klug), 1845 Am (Saropodo), P (515)
luzonica (Cockerell), 1914 Am (Ar),O (513)
maclachlani (Fedtschenko), 1875 Am (An), P ( --An.

meraensis Cockerell, 1933) (508, 510)
macrognatha Gerstaecker, lB7 | (Eucna) -- Eucara (An-

thophoridae; Eucerini)
mncroleuca (Cockerell), 1922 Am (An), O (515)
maculicornes (Lepeletier), 1841 Am (An), E (:An.

domingemes Lepeletier, 1841) (515)
maculifrons Cresson, 1879 An, N (496)
maculigera Priesner, 1957 An, P (474, 476)
madecassa (Saussure), 1890 Am (An), E (504)
madnae Sichel, see qundrifasciata (de Villers)
magnilabras Fedtschenko, see saaignyi (Lepeletier)
magrettii (Bingha*), 1897 Elaphropoda (Hu), O (- Ho.

fletcheri Cockerell, 1920)
maiella Lieftinck, see tainanicola (Strand)
malabarica Gmelin, 1790 (Apit), E, : Nomia curuipes

(Fabricius) I 78l (Halictidae)
malaccensas (Friese), 1918 [as aillosula ssp.] Am

(Antophora [sic]), O (: Am. leptocoma Lieftinck, 1956
n. syn.)  (512,  5131 556)

malelana Cockerell, see circulata (Fabricius)
malenominalru Schulz, see festiaus (Dours)
mnngkamensis Wu, 1982 An, P (478)
nnnni Mocsâry, see quadricolor (Erichson)
marginata Smith, 1854 An, NT (:An. histrio Dours,

1869; - Po. cleomis Cockerell, 1896; : An. popenoei
Cockerell, l9+9 n. syn. i : An. peleni Cockerell,
l9+9 n .  syn . )  (479,481)

marqueti (Pérez), 1895 Am (An), P (515)
marsupoda Christ, l79l Un (Apis), P (450)
martensi Fedtschenko, 1875 An, P (475, 476)
matopoenses Cockerell, 1933 An, E (492)
mnuritanica (Benoist), 1950 las altnnazr ssp.l A* (A.),

P (505)
mcnamarae Cockerell, see custos (Dalla Torre)
mtdicorum Cockerell, see punctifrons (Walker)
mediocindru Cockerell, l9l7 Pachymelus, E
mediorufa (Cockerell), 1920 Am (An), E (504)
mediozonataLaboulbene, 1870 Un (An), P (450)
meditnranea Alfken, see qwdrifasciata (de Villers)
meganhina Cockerell, 1910 An, O (: An. soluta

Cockerell, 1910 [as meganhiza ssp.] n. syn.) (438,
482-484)

megasoma Cockerell, see armnta Friese
melaleuca Walker, see leucomelaena (Dalla Torre)
melaleuca Lepeletier, 1841 Un (Ar), T (450)
melanocephala Morawitz, 1894 An, P (466)
melanocera (Cockerell), 1946 Am (An), E (504)
melanodonta (Cockerell), 1933 Am, E (504)
melanognatha Cockerell, 1911 An, O (457, 4591 460)
melanopoda llliger, 1806 (MegiUQ nonun nudum
melanops Cockerell, see squammulosa Dours
melanopyga Fedtschenko, 1875 An, P (476)
melanopyrrha Dours, 1869 Un (An), T transferred to

Deltoptila by LaBerge & Michener, 1963, but
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SvsrnuATlcs AND PHYTocENY

nigriuentris Zetterstedt, 1B3B (A") - Osmia (Mega-
chilidae)

nigriaentres Friese, see acraensis (Fabricius)
nigroaeruginosa Dours, 1869 Un (An), Unknown origin

(450)
nigrociliata Pérez, 1895 An, P (486)
nigrocincta Lepeletier, see subtenanea Germar
nigrocincta Provancher, see flaaocincta Huard
nigrocinctula Dours, see aentilabris Lepeletier
nigroclypeata Friese, 1909 Am (An), E (506)
nigrofulua Lepeletier, see plumipes (Pallas)
nigromaculata Lucas, see robuila (Klug)
nigromixta Cockerell, see mimadaena (Cockerell)
nigropilosa (Friese), 1896 Am (Po), P (515)
nigropyga Strand, see dufourii Lepeletier
nigroscopacea Friese, see pedata Eversmann
nigrotarsa Wr, 1979 Elaphropoda, P
nigroaittala Dours, see balneorum Lepeletier
nitidula Dours, 1869 (A") : Exomalopsis (4.-

thophoridae; Exomalopsini) according to Tim-
berlake, 1980

niuea (Lepeletier), 1841 Am (An), E (515)
niaeata (Friese), 1905 Am (An), E (:An. amphigltnops

Cockerell, 1933 fas niueala ssp.] n. syn.) (438,
508-5 10)

niaeiceps Friese, see arequipensis Brèthes
niueifacies Hedicke, l9+0 An, P (496)
niaeiaentras Friese, 1919 [as robusta ssp.] An, P (466)
niueocinda (Smith), 1854 Am (An), P (:An. bi-

maculifna Walker, l9Tli :Po. bimnculoszs Dalla
Torre, 1896, n. name for bimaculifua Walker
female, no. 284; - Po. f,auiceps Friese, 1899 [as
albigenus ssp.] n. syn.) (498, 5O2r 509-511)

niueohirta Friese, see dispar Lepeletier
niuescens (Cockerell), 1936 Am (An), E (:An.

microleuca Cockerell, 1937 n. syn.) (510)
niuosella Priesner, see cana (Walker)
nonconforma Brooks n. sp., A*, E (438, 444, 496,

515,  552,  553,  556)
noruegica lrlylander, see furcata (Panzer)
nubana (Cockerell), 1946 Am (An), E (504)
nubica (Lepeletier), 1841 Am (An), EP (:An.

congoensis Friese, 1909 fas nubica ssp.] n. syn.)
(506, 5O7)

nubilipennas (Cockerell), 1930 Habrophorula (Ha), O
nubiterrae Viereck, see tuminalis Cresson
nudn (Radoszkowsky), 1BB2 Elaphropoda (An) n.

comb., O, ( : Ha. moelleri Bingham, lB97 n. syn.)
nudata Provancher, see terminalis Cresson
nurrana Cockerell, 1931 An, E (496)
obesa Giraud, see balneorum Lepeletier (557)
obscurella Alfken, see furcata (Panzer)
obscuriceps (Friese), 1905 las circulala ssp.] A* (An), E

(:An. grisella Cockerell, 1932 n. syn.) (504)
obscurus Friese, see hoaa (Saussure)
obscurus Friese, see retusa (Linnaeus)
obsoleta (Illiger), 1806 (A") nomen nudum
obtusispinaWu, 1982 An, P (478)
occidentalis Cresson, 1869 An, N (45O, 478)
occipite Morawitz, see pedata Eversmann
occulta Hedicke, 1938 An, P (496)
ochroleuca (Pérez), lB79 Am (An), P (504, 5O5)
octomaculatus Friese, see ocularas (Saussure)
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ocularis (Saussure), 1890 Pachymelru (Ha) n. comb., E
(= Pachtmelus niger Friese, 1922 n. syn.;
: Pachymelus octomaculatus Friese, 1922 las B-macu-
latusl n. syn. ; : Pachymelus ciliatus Friese, 1922 n.
syn. ; - Pachymelus flauithorax Benoist, 1962 n. syn.)

odontura Cockerell, see africana (Friese)
ogiluiei (Cockerell), 1932 Am (An), E (504)
oldi Meade-Waldo, l9l+ An, E (-- A". lusoria Cock-

erell, l92l las oldi ssp.l n. syn.) :An. albopictula
Cockerell, 1933 n. syn.) (492)

olgae Fedtschenko, lB75 An, P (474-476)
omeiensis Wu, 1979 Ha, O
omissa (Priesner), 1957 Am (An), P (504)
onosmannæ Morawitz, 1876 An, P (474, 476')
optima Cockerell, see armata Friese
oraniensis (Lepeletier), 1841 Ha (An), P
orbifrons Lieftinck, 197 + Ha, O
orientalis Morawitz, 1B7B An, P (: Po. f,aaiuentris

Friese, 1896 fas orientalrs ssp.D e62, 464,489)
ornata Gistel, 1857 Un (An), P (450)
orophila Cockerell, 1910 An, P (: An. pseudorophila

Wu, l9B2 n. syn.) (484)
orotaaae (Saunders), 1904 An (Po), P (484, 486)
oschanini Fedtschenko, see freimuthi F edtschenko
lxrgnna Dours, see robuila (Klug) (556' 557)
pachyodonta Cockerell, 1923 An, N (494, 496)
pachypo da C ockerell, see quadrimaculata (Panzer)
pacijla Cresson, 1B7B An, N (--An. carbonaria

Cresson , lB79 [dark form] i : An. ignaua Cresson,
lB79; - Po. infunalis Dalla Torre 1896 [n. name
for carbonaria Cresson, 1879, not Morawitz, 1876]
n. syn. l :An. coraicolor Cockerell, 1905 n. syn.

[dark form] , :An. subignaua Cockerell, 1929 n.
syn. | :An. pernicis Timberlake, 1951 n. syn.)
(450, 466>

padiola Vachal, 1909 Un (An), E (450)
pagdeni Lieftinck, 1956 Am, O (513)
pahangenças Cockerell, see pendleburyi (Cockerell)
pahangemas Meade-Waldo, see himalajensis

(Radoszkowsky)
palestinenças Hedicke, see plumipes (Pallas)
pallescens Morawitz, 1895 Un (An), P (450)
pallida (Timberlake), 1937 Ha (Emphoropsis) n. comb.,

N
pallidicinctus Cameron, see aestita Smith
palmipes Rossi, see plumipes (Pallas)
pamirica Hedicke, see robusta (Kl"S)
pamiricola Hedicke, see plagiata (Illiger)
paradoxa Brooks n. sp., Am, E (438' 506' 516,

552-554, 556)
paranensai Holmberg, 1903 An, T (:An. paranensis

Holmberg, 1887, nomen nudum; :An. saltensis
Holmberg, 1903 n. syn.i:An. hirpex Vachal,
1904) (466,46S)

parapulchra (Rayment), l9+7 Am (An), A (511)
parhypate Lieftinck, 1975 Am, O (511)
parietina Fabricius, see plagiata (Illiger) (478r 489)
pascoensis Cockerell, see morrisoni (Cresson)
passaini Sichel, see tarsala (Spinola)
patruelis Cockerell, 1931 An, O (460)
pauperata Walker, lBTl Un (An), P (450)
pedata Eversmann, 1852 An, P (:An. occipite Mor-

awitz, 1B7B las pedata ssp.l n. syn.) :An.
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Michener, 1936 n. syn. i :An. utahensis Michener,
1936 fas chloropr ssp.] n. syn.) (438, 463-466)

postica Vachal, 1910 An, E (496)
potanini (Morawitz), lB90 Am (Ar),P (515)
praecox Friese, 1909 las krebsi ssp.] At, E (-Ar.

praecox Friese, 1911 las wartmanni ssp.]; Friese
(1911) said he originally intended to describe
praecox as ssp. of wartmanni and not krebsi; : An.
aliceae Cockerell, 1932 n. syn.) (489' 492)

preissi (Cockerell), 1910 Am (An), A (:An. froggatti
Cockerell ,  1914 [as preissi ssp.] n. syn.) (515)

pretiosa Friese, 1919 las fuluitarsis ssp.] An, P (466)
priesneri Alfken, 1932 An, P (486)
proboscifua Lieftinck, 1956 A-, O (513)
procera Costa, see subturanea Getmar
proserpina Gribodo, see himalajemas (Radoszkowsky)
proxima Morawitz, 1894 An, P (496)
prshewalskii Morawitz, 1BB0 An, O (:An. pilosa

Morawitz, lBB0) (47O, 474, 476)
pruinosa Smith, 1854 An, P (--An. stefanii Pérez, 1902

n. syn.) (464)
pseudobasalis Strand, see armatu Friese
pseudobomboides (Meade-Waldo), 1914 Am (An), O

(:A*. bombiomorpha Wu, 1983 n. syn.) (512' 513)
p s eudo c occina Meade-Waldo, see afric ana (Friese)
pseudorophila Wu, see orophila Cockerell
pseudosicula Hedicke, see quadricolor (Erichson) (556)
pubescens (Fabricius), lTBl An (Apis), P (: Apit grisea

Christ, l79l) : An. f,abellifera Lepeletier, 1841;
--An. labronigro Lebedev, 1932 fas pubescans ssp.]
numen nudum; :An. flabellipes Lichenstein, 1871)
(470,489)

pulcherrima Bingham, see plagiata (Illiger)
pulcherrinm Y,{u, 1985 Elaphropoda, O
pulchra (Smith), 1854 Am (An), A (:An. townleyella

Rayment, l9+7 las pulchla ssp.] n. syn.) In the
British Museum the female type of An. pulchra
Smith, B. M. Typ. Hy-. 178666a, is not the type
according to D. Baker. The type was apparently
repinned and lost and the specimen in its place is
Am. niaeocinda (Smith) (511).

pulsella Dours, 1869 Un (An), T (450)
puluerea (Walker), lB7 | Am (An), P, see note under

salaiae (Morawitz) (5 15)
pulaerosa Smith, 1854 An, P (:An. futssinoides Benoist,

1950 n. syn.) (492)
punctata (Rayment), 1931 Am (Asaropoda), A (515)
punctifrons (Walker), lB7 | Am (An), P ( : An. medi-

cnrum Cockerell, 1910 n. syn.i :An. politifrons

Cockerell, 1946 n. syn.) (504)
punctilabris Pérez, lB79 An, P (464)
puttalama (Strand), 1913 las zonata ssp.l A- (An), O

( 5 1 0 , 5 1 1 )
pygmaea Gussakovsky, see g'Ltr.ça kouskyi (Popov)
pygmaea Dours, 1869 Un (An), T (450)
pltgmaea Meade-Waldo, 1914 An, E (: An. torridella

Meade-Waldo, l9l4 n. syn. i : An. natensis Cock-
erell ,  1935 n. syn.) (492)

pyralitarszs Dours, see ursina Cressson
pyramidalrs Kirby, see albigena (Lepeletier)

furofuga Dours,  1869 Un (An),  E (450)
pltrozonala Dours, 1869 Un (An), T (450)
quadrata (Cockerell), 1911 [as albigeza ssp.] A- (At)'

O (: An. cyaneotincta Cockerell, 1920 n. syn.) (497 ,
502,  504,509)

quadricincta Fabricius, l79B (Apit) - Halictus (Halic-
tidae)

quadricincta Eversmann, see eaersmannii (Dalla Torre &
Friese)

quadricolor (Erichson), 1840 An (Megilla), P (-An.
atrifrons Smith, 1854 n. syn.) :An. rectangula
Costa, 1863 i :An- smithi i  Dours, 1869 n. syn';
:An dorsimacula Dufo:.r, nomen nudum by Dours,
1869; : An. manni Mocsâry, 1BB3 ; 

-- Megilla gallica
Dalla Torre & Friese, 1895 [n. name for An. smithii

Dours, 1869, not Cresson, 1869] n. syn. i  :An.

pseudosicula Hedicke, 1929 [n. name for sicula

Smith, 1854, male only] n. syn.) (476)

quadrifasciata (de Villers), l7B9 Am (Apis), P (:Megilla
scalaris llliger, 1806, nlmen nudum, n. syn.;
- Megilla fuliginosa llliger, 1 806, nomen nudunt, tr.

syn. [red form] i = An. maderae Sichel, 1867 [red
form] i :An. albescens Dours, 1869 n. syn. i :An.

meruensis Radoszkowsky, 1893 ; : An. farinosa Al-

fken, 1926 n. syn. ', : An' mediterranea Alfken, 1927

n. syn. [red form] i : An. tenerifensas Cockerell,
1930 fas quadrifasciata ssp.] n. syn. [dark form];
= An. litorana Priesner, 1957 n. syn. i : An. klugi

Priesner, 1957 [n. name for An. farinosa Alfken,

1926, not Klug, 1845] n. syn.) (449-453, 456,

503-505)
quadrimaculata (Panzer), l79B An (Apis). P ( -Apis

uulpina Panzer, 1798, not Christ, l79l; -APis

subglobosa Kirby, 1802; --An.mixta Lepeletier, 1841

n. syn. ; 
-- An. uara Lepeletier, 1B4l n. syn. ', : An.

segusina Gribodo , 1873 n. syn. i :An. pachypoda

Cockerell, 192+ fas uulpina ssp.] n. syn.l :An.

alticola Hedicke, 1931 [as uulpina ssp.] n. syn.)

(438, 485 , 486)
quadristrigata Dours, see crassipes Lepeletier
quinquefas ciata Provancher, see califurnica C resson

raddei Morawitz, 1876 An, P (476,489)
radoszkowskii (Dalla Torre), 1896 Ha (Po), O, r. name

for Ha. montana Radoszkowsky, 1BB2 , not An.

montana Cresson, 1869
radoszkowsfuii Fedtschenko, 1875 An, P (466r 486)

radouae (Saussure), 1890 Pachymelus (Ha) n. comb., E

rapida (Smith), lB79 Am (An), E (515)

raui Rohwer, see bomboides KirbY
rectangula Costa, see quadricolor (Erichson)

regalis (Cockerell), 19+6 Am (An), E (506)

reichardti Stadelmann, 1B9B Pachymelus, E (-An.

determinala Friese, 1905 n. sYn.)
reinigi Hedicke, see latigena Morawitz
repleta Dours, 1869 Un (An)' P (450)

retusa (T,innaeus), 1758 An (Apis). P ( -Apis pennipes

Forster, 1770, nomen nudum; :APis aestiualis Pantzer,

1801 ; - Afis haworthana Kirby, 1802 ; 
-- An. inter-

media Lepeletier, 1841 ; -Megilla monacha Brichson,

1849 n. syn. i :An. ruthenica Morawitz, lB71 n'

syn. ) :An. meridionalis Pérez, lB79 las retusa ssp.]

n. syn. i : Po. obscurus Friese, 1896 las retusu'r ssp'];
- Po. sareptanus Friese, 1896 las retusus ssp.]; :An.

retusifurmr^r Cockerell, 1911 n. syn. i :An. fasciata
Alfken, 1913 las retusa ssp.] n. syn.; :An.

baicalensis Hedicke, 1929 las aestiaales ssp.] n. syn';
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senilis Eversmann, 1846 An, P (:An. aetula Evers-
mann, I 852 ; -- An. eaerstrunnr Radoszkowsky, I 869)
(462)

senilis Walker, see aegyptiaca (Dalla Torre & Friese)
sngia (Nurse), 1904 An (Po) , O (464)
sesquicinda (Erichson & Kltg), lB+2 Am (Megilla), O

(-- Apis bicincta Fabricius, 1793, not Schrank , lTBl;
--An. indica Radoszkowsky, 1BB2 n. syn.) (438,
499, 503, 505, 557'�)

shafryella (Rayment), 1947 Arn (At),A (511)
shagrensis Priesner, 1957 An, P (492)
shestakoar Gussakovsky, 1935 An, P (496)
sibiricus Gussakovsky, see terminalas Cresson
sichelii Radoszkowsky, 1868 An, P (:An. pnsica

Radoszkowsky, 1876; : An. dimidiozonata Dours,
1869; - Po. cnnnetcus Nurse, 1904 n. syn.) (460,
464)

sichuanensrs (Wu), 1987 An (AnthomegillQ, O (484)
sichu,anemes Wu, l9B7 Ha, O
sicula Smith, see plumipes (Pallas) (556)
siewersi Morawitz, lB76 An, P (486, 489)
s ignata  Brooks  n .sp .An,  N (438,448,478,479,

4gl, 499, 519, 535-539)
simbana (Cockerell), 1936 Am (At), E (515)
simia Dours, 1869 Un (An), origin unknown (450)
similis Fedtschenko, 1875 An, P (486)
simillima Cresson, see ursina Cresson
simplex Morawitz, see plagiata (Illiger)
simplicipes Morawitz, see plagiata (Illiger)
sinensis Alfken, 1937 Ha, O
sinensis Wu, see wuu Brooks
sinensis (Wr), 1982 An Clisodon, P (489)
sintntitarsas Friese, see uestita Smith
sjoestedti (Friese), 1909 Am (An), E (--An. sjostedti

Friese, 1909) (515)
smirnoui Kuznetzov-Ugamsky, see plagiata (Illiger)
smithii Cresson, see montana Cresson
smithiù Dours, see quadricolor (Erichson)
socia (Klug), 1845 Arn (Meg;llo), P (505)
sodalis Cresson, see bomboides Kirby
soikai Benoist, 1961 An, E (492')
s o litaria Rado szkowsky, see femorata (Olivier)
solitaria Ritsema, see bomboides Kirby
solskli Fedtschenko, 1875 An, P (476)
somalica (Magretti), 1B9B Am (Po), E (:An. unicincta

Friese, 1922 n. syn.) (5O2,505)
sordida (Rayrnent), 1931 Am (Att), A (515)
sordidula (Rayment), 1931 Am (An), A (515)
sornr Mocsâry see micrelephas Smith
soror Pérez, see plumipes (Pallas)
snror Pérez, see imitatrix Cockerell
speciosa Friese, see dispar Lepeletier (465)
sperryi Cockerell, see terminalis Cresson
spilostoma (Camero.), 1905 Am (Podalarius [sic]), E

(504) 4-

spinicauda Cockerell, see rufoaestita Cockerell
spinacoxa Brooks n. sp., Ar, P (438, 470, 540, 541)
spinipes (Friese), 1899 An (Po), P (476)
spinitarsis Wu, 1982 An, P (484)
spinolana Priesner, 1957 An, P (460, 462)
spodia Dours, 1869 Un (An), T (450)
sponsa Smith, see abrupta Say
squalens Dours, see plumipes (Pallas)

573

squalida Lepeletier, see bimaculata (Panzer)
sqturmmulosa Dours, 1869 An, NT (:An. curta

Provancher, 1895 n. syn.) :An. melanops Cock-
erell, 1926 fas curta ssp.l n. syn. | =An. ensenadmsis
Cockerell, 1941 las curta ssp.l n. syn.) (489' 49O,
494, 496)

stanfordiana Cockerell, see bomboides Kirby
stantoni (Cockerell), 1911 fas zonata ssp.l Am (An), O

(511 )
stefanii Pérez, see pruinosa Smith
strauchi Fedtschenko, 1875 An, P (462)
stschurooskyi Fedtschenko, see cinnascem Lepeletier
subaequ"a (Kohl), 1905 An (Po), P (496)
subcarinala Benoist, see balneorum Lepeletier
subcoerulea (Lepeletier), 1B4l Am (An), O (=An.

lucknoaiensrs Radoszkowsky, 1BB2 n. syn.i :An.

rothneyi Cameron, 1897 n. syn.; --An.amolita

Cockerell, 1911 n. syn.) (502, 5O4)
subflaaescens Yasumatsu, see dulcifna (Cockerell)
subglobosa Kirby, see quadrimaculata (Panzer)
subglobulosa Provancher, see terminalis Cresson
subignaua Cockerell, see pacifica Cresson
subinsularù Strand [as insularis ssp.] Am (An), listed by

Cockerell, 1919, but original description not found
(497, 5t3)

submicans Gussakovsky, 1935 An, P (496)
subrussata (Cockerell), 1925 Am (An), E (513)
subsaltni (Rayment), 1947 Am (At), A (511)
subserricornis Morawitz, 1894 An, P (496)
subtarsata Cockerell, see califtrnica Cresson
subtnranea Germar, 7826 An, P (: Megilla chrysopoda

Illiger, 1806 n. syn., nomen nudum; :Megilla

decrepita llliger, 1806 n. syn. , nomen nudum; :An.

nigrocinctaLepeletier, 1841 n. syn.', :At laticincta
Dours, 1869 n. syn.) :An. procua Costa, 1BB3 n.
syn. i :An. flauescem Gribodo, 1893 fas nigrocincta
ssp.] n. syn.) (457, 460, 462, 557)

subtenanrz Gistel, see dalmatiensæ (Strand)
subtonida (Cockerell), 19+6 Am (An), E (515)
sumatrana Lieftinck, 1956 Am, O (513)
supnans Walker, lBTl An, P (472, 474, 476)
supnba Friese, see epichariftrmis Gribodo
suprafmea (Cockerell), 1946 Am (A.), E (504)
sutepensis Cockerell, 1929 Ha, O
suuorzeai Morawitz, IBBB An, P (462)
sybilae (Rayment), 1944 Am (At), A, publication date

is not l9+2 (512)
syriaca Friese, 1922 An, P (476)
syringae Cockerell, see taminalis Cresson
tadzhica Popov, 1948 Ha, P
tainana Strand, see calceifera (Cockerell)
tainanicola (Strand), 1913 Ha (At), O (: Ha. maiella

Lieftinck, 197+ las tainanicola ssp.] n. syn.)
talaris (Pérez), 1895 Am (An), P (504)
tarsalis Priesner, 1957 An, P (492)
tarsata (Spinola), 1B3B Ha (Tbtralonia), P (: Habrophora

fsic! ezonatu Smith, 1854; :An. passuini Sichel,
1856) (447)

tarsata Dours, see califurnica Cresson (557)
tarsidens Fedtschenko, lB75 An, P (476)
taurea Say, 1837 (An) :Melitoma (Anthophoridae;

Emphorini) ( =An. fulaifrons Smith, 1854)
taurica Friese, see podagra Lepeletier
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SvsrBuATIcs AND PHvrocENY

aestitella Brooks An, R n. name for An. aestita
Morawitz, IBBB, Horae Soc. Entomol. Ross.
22:232, not Smith, 1854 (474, 476)

uestitula (Cockerell), 1936 Am (An), E (:An. uestibula

[sic] Cockerell, 1946) (515)
aetula Eversmann, see senilis Eversmann
aetula Krg, 1845 Un (Megilla), P (450)
aictoriensrs (Rayment), 1951 Arn (Asaropoda), A (515)
uidua (Khg), 1845 An (Megilla), P (-An. boops

Alfken, 1926, [dark form]i :An. fumipenn r Alf-
ken, 1926 n. syn. [dark form]) (473, 474, 476)

aierecki (Cockerell), 1909 Ha (Emphoropsis) n. comb.,
N

uierecki Cockerell, see centrifurmrs Cresson
aigilans (Smith), 1861 Am (An), O (513)
uigilans Smith, see custos (Dalla Torre)
aillosa Herrich-Schaeffer, see plagiata (Illiger)
aillosula Smith, see plumipes (PaLlas) (460)
uiolacea (Lepeletier), 1841 Am (An), O (:Megilla

albopunctata llliger, 1 806 nomen nudum, n. syn.;
:An. anthracina Gribodo, 1893 [as uiolacea ssp.] n.
syn.) (450, 512, 513')

uirgo Gribodo, 1893 (A") -- Centris muralis Burmeister,
lB7 6 (Anthophoridae; Centridini)

uiaida (Smith), lB79 Am (An), E (506)
aiuidula Strand, see cincta (Fabricius)
uolucellaeforzes Dours, 1869 Un (An), T (450)
aulpina Panzer, see quadrimnculata (Panzer) (486' 489)
wadicola Alfken, 1935 An, P (486)
walkeri (Cockerell), 1905 Am (An), O (--An. darwini

Cockerell ,  1910 n. syn.) (510, 511)
wallacei (Cockerell), 1907 Am (An), A (511)
wallaciella Rayment, see perpulchra (Rayment)
utalshii Cresson, 1869 An, N (466, 468, 469)
waltoni Cockerell, 1910 las aulpiza ssp.] Att, O (486)
wartmanm Friese, 1905 An, E (492)
washingtoni Cockerell, see crotcàii Cresson
watsoni Cockerell, see porterae Cockerell
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wegelini Friese, l9l+ An, P (486,489)
wegeneri Friese, see alternazs (Klug)
whiteheadi (Cockerell), 1910 las zonata ssp.] Am (An),

o  ( 511 )
whiteleyella (Rayment), 1947 Am (An), A (511)
wickwari Bingham, 1908 (Po) : Eucara (At-

thophoridae; Eucerini) t. comb.
willingi Cockerell, see bomboides Kirby
wture Brooks An, P, n. name for Anthomegilla sinensis

Wu, 1982, not Ha. sinensas Alfken, 1937, Ento-
mology and Phytopathology 5:404-405 or Clisodon
sinensis Wu, 1982, Insects of Xizang, vol. II:419
(482)

xanthochlora Cockerell, 1923 An, T (496)
xanthostoma Cockerell, 1932 An, E (: Ar. uernali

Cockerell, 1935 n. syn. The female holotype of
uernayi (Transvaal) has the metasoma of a species of
Tbtralonia glued onto it; the same metasoma
described in the original description i : An. hetero-

Podo Cockerell, 19+6 las aernaye ssp.] n. syn.) (492)
xerophila (Cockerell), 1911 [as quadrifasciata ssp.] Am

(Ar), o (505)
xinjiangensas (Wu), 1985 An (Clisodon), P (489)
xizangensls Wu, 1979 Ha, P

)unnanenses Wu, 1983 Ha, P

lunnanemes Wu, 1983 Am, P (513)
zamoranella Cockerell, l9+9 An, T (496)
zanoni Gribodo , 1924 An, P (= An. borgensis Priesner,

1957 fas zanone ssp.] n. syn.) (486)
zhe;jiangenses Wu, see imitatrix Lieftinck
zimini Gussakovsky, 1935 An, P (496)
zinniae (Cockerell), 1932 Am (An), E (504)
zombana Cockerell, 1910 An, E (492)
zonata (Linnaeus), 1758 Arn (Apis), O (:An. nigritarsis

Dover, 192+ n. syn. i :An. doaeri Cockerell, 1931,
n. name for An. nigritarsis Dover, 192+, not Friese,
1905 n.  syn.)  (509-511)

zonatula Smith, 1854 Ha (Habrophora [sic]), P
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