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ABSTRACT

McGinley, Ronald J. Studies of Halictinae (Apoidea: Halictidae), II: Revision of Sphecodo-
gastra Ashmead, Floral Specialists of Onagraceae. Smithsonian Contributions to Zoology,
number 610, 55 pages, 151 figures, 3 tables, 2003.—The bee genus Sphecodogastra Ashmead
is revised from the study of approximately 3200 specimens. Eight species are recognized with
three described as new. All species are described and diagnosed. The systematic history of the
genus, including questions concerning its monophyly, is presented. Flight records are summa-
rized with histogram plots, distributions are indicated by dot maps, and illustrated keys are pro-
vided for species identification. Floral association data and daily flight activity records are
summarized, and a literature review of nesting biology is presented for four species (S. antio-
chensis, S. lusoria, S. oenotherae, S. texana). The new species are S. antiochensis (a potentially
endangered species), S. danforthi, and S. potosi. Sphecodogastra lusoria (Cresson) is elevated
from junior synonymy under S. aberrans (Crawford), and Halictus galpinisae Cockerell is syn-
onymized under S. lusoria. New combinations are S. aberrans (Crawford), S. lusoria
(Cresson), and S. oenotherae (Stevens).
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Studies of Halictinae (Apoidea: Halictidae),
II: Revision of Sphecodogastra Ashmead,
Floral Specialists of Onagraceae

Ronald J. McGinley

Introduction

The eight known species of Sphecodogastra Ashmead are
widely distributed throughout North America, ranging from
southern Canada to Veracruz, Mexico (Figure 1). Females of
this halictine genus collect pollen almost exclusively from
evening primroses (Onagraceae). This specialized floral rela-
tionship and associated behavioral adaptations make Sphe-
codogastra of interest to bee biologists and pollination ecolo-
gists. The scopae (pollen collecting hairs on the hind legs of
females) are reduced to a single, linear row of simple and api-
cally curved hairs on the hind femora (Figures 2, 3). These rel-
atively thick hairs apparently facilitate collection of the un-
usual pollen of their host plants (Thorp, 1979). The large pollen
grains of Onagraceae are enveloped in what botanists refer to
as viscin threads. These threads and associated pollen are
“hooked” by the modified scopal hairs of these bees. As a re-
sult, females can accumulate extremely large pollen loads (Fig-
ure 4).

The dependence of Sphecodogastra on Onagraceae pollen
affects their diurnal flight activity. Most species are both mati-
nal and crepuscular, and two species (S. noctivaga, S. texana)
are strictly crepuscular and nocturnal. The foraging activities of
Sphecodogastra texana are correlated with lunar cycles, and

Ronald J. McGinley, Office of the Chief, Illinois Natural History Sur-
vey, Champaign, Illinois 61820, USA [formerly of the Department of
Entomology, National Museum of Natural History, Smithsonian Insti-
tution, Washington, D.C. 20560-0105, USA].

Review Chairman: John M. Burns, Department of Systematic Biology,
National Museum of Natural History, Smithsonian Institution, Wash-
ington, D.C. 20560-0127, USA.

Reviewers: Robert W. Brooks, The University of Kansas, Natural His-
tory Museum and Biodiversity Research Center, Lawrence, Kansas
66045, USA; Bryan N. Danforth, Department of Entomology, Cornell
University, Ithaca, New York 14853, USA; Laurence Packer, Depart-
ment of Biology, York University, North York, Ontario M3J 1P3, Can-
ada.

TABLE 1.—Checklist of Sphecodogastra and numbers of specimens examined.

Species Total Females Males
S. aberrans (Crawford) 426 327 99
S. antiochensis, new species 574 233 341
S. danforthi, new species 39 34 5
§. lusoria (Cresson) 918 633 285
§. noctivaga (Linsley and MacSwain) 225 201 24
S. oenotherae (Stevens) 170 104 66
§. potosi, new species 32 18 14
§S. texana (Cresson) 903 847 56
Total 3287 2397 890

these bees apparently use their conspicuously enlarged ocelli
(Figure 11) to navigate by moonlight (Kerfoot, 1967c).

The classification of Sphecodogastra has been fraught with
questions concerning generic monophyly and with long-stand-
ing confusion surrounding the identity of two of the most com-
mon and widespread species, S. aberrans and S. lusoria. 1 hope
this review will encourage additional systematic and biological
work on this interesting group of bees.

MATERIAL AND METHODS.—This study was based on approx-
imately 3200 specimens borrowed from 36 institutions. A sum-
mary of specimens examined of each species is presented in Ta-
ble 1. Methods and terminology follow Harris (1979) and
McGinley (1986). Following common convention, the terms
“tergum” and “sternum” are abbreviated “T” and “S,” respec-
tively, in the “Systematics” and figure legends. Terminology as-
sociated with flight activity follows that of The Torre-Bueno
Glossary of Entomology (Nichols, 1989:179, 423): crepuscular =
“active or flying at dusk,” and matinal = “of or in the moming, as
in reference to activity patterns of insects.” Flight data were re-
corded from labels for the specimens examined in this study.

ACKNOWLEDGMENTS.—I am grateful to the curators listed
below who arranged the loan specimens for this study. The in-
stitution acronyms used follow those of Griffiths (1980) with
minor modifications.
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FIGURE 1.—Sphecodogastra distribution in North America (circled dots represent literature localities for §.
oenotherae).
AMNH American Museum of Natural History, New York (J.G MCZ  Museum of Comparative Zoology, Harvard University,
Rozen, Jr.) Cambridge, Massachusetts (M.K. Thayer)
ANSP  Academy of Natural Sciences, Philadelphia (D. Otte, D. NCSU  North Carolina State University, Raleigh (C. Parron)
Azuma) NMNH National Museum of Natural History, Smithsonian Institu-
ASU Arizona State University, Tempe (F.F. Hasbrouck) tion, Washington, D.C. (P.D. Hurd, Jr.,, S. Shanks)
BYU Brigham Young University, Provo, Utah (S.L. Wood) NMW  Naturhistorisches Museum, Wien (Vienna), Austria (M.
CAS California Academy of Sciences, San Francisco (W.J. Fischer)
Pulawski) NYSM New York State Museum, Albany (T.L. McCabe)
CDA California Department of Agriculture, Sacramento (M.S. OhS Ohio State University, Columbus (C.A. Triplehorn)
Wasbauer) OrS Oregon State University, Corvallis (W.P. Stephen, GM.
CMP Carnegie Museum, Pittsburgh, Pennsylvania (G Ekis) Stonedahl)
CNC Canadian National Collection, Ottawa (L. Masner, M. TOR University of Toronto (G. Knerer, L. Packer)
Sharkey) UAE University of Alberta, Edmonton (G.E. Ball, D. Shpeley)
CSUFC Colorado State University, Fort Collins (H.E. Evans) UCB University of California, Berkeley (H.V. Daly)
CTMI  Central Texas Melittological Institute (J.L. Neff) UColB  University of Colorado, Boulder (U.N. Lanham)
CuU Commell University, Ithaca, New York (GC. Eickwort) UCR University of California, Riverside (S.I. Frommer)
FSCA  Florida State Collection of Arthropods, Gainesville (L.A. UGa University of Georgia, Athens (C.L. Smith)
Stange) UM University of Idaho, Moscow (J.B. Johnson)
INHS Illinois Natural History Survey, Champaign (W.E. LaBerge) UMSP  University of Minnesota, St. Paul (P.J. Clausen)
KSU Kansas State University, Manhattan (H.D. Blocker) UND University of North Dakota, Grand Forks (P.B. Kan-
KU University of Kansas, Lawrence (R.W. Brooks, C.D. nowski)
Michener) UNL University of Nebraska, Lincoln (B.C. Ratcliffe)
LACM Los Angeles County Museum of Natural History, California Usu Utah State University, Logan (T.L. Griswold)
(R.R. Snelling) UWL  University of Wyoming, Laramie (R.J. Lavigne)
MCPM Milwaukee City Public Museum, Wisconsin (GR. Noonan) UWM  University of Wisconsin, Madison (S. Krauth)
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FIGURES 2, 3.—Sphecodogastra scopae, anterior views: 2, female S. texana; 3,
closeup of S. oenotherae scopal hairs.

Many individuals contributed to the production of this mono-
graph, and I would like to acknowledge their help. Elaine R.S.
Hodges drew the male terminalia, Vichai Malikul took the habi-
tus and head photographs, and George Venable was responsible
for scanning these images and the SEM photos, for graphic en-
hancement, and for plate layout. Preliminary distribution maps
were generated by Daniel Cole using Arc/Info software and
were then enhanced for publication by George Venable in
Adobe Illustrator. Maureen Mello handled the laborious return
of borrowed specimens to 36 museums.

I am greatly indebted to my apoid colleagues Bryan Danforth
(CU) and John Neff (CTMI) who provided critical specimens
of the rarely collected new species Sphecodogastra danforthi.
Warren Wagner (NMNH) contributed invaluable literature and
advice on Onagraceae systematics and distribution. Michael
Caterino (UCB) and Jerry Powell (UCB) contributed important
information on the Antioch Dunes habitat, and Jerry Powell
provided me with unpublished collection records for S. antio-
chensis.

Sphecodogastra Systematic History

The monophyly and generic limits of Sphecodogastra and
the identity of two of its most commonly collected species, S.

3

aberrans and S. lusoria, have been subject to question and con-
troversy for 131 years. Sphecodogastra texana was originally
described by Cresson (1872) as a parasitic Sphecodes species,
due to its orange abdomen and reduced scopa. In the same pa-
per, Cresson described Halictus lusorius, a bee with a similarly
reduced scopa but a dark abdomen. The monophyly of the Tex-
ana (orange species: S. noctivaga, S. texana, Figures 4, 5) and
Lusoria groups (dark species, Figures 6, 7) and the problems
associated with species identity within the Lusoria Group, will
be explored below.

MONOPHYLY.—The following summary of systematic
events relating to Sphecodogastra higher classification pro-
vides a chronological framework for the discussion that fol-
lows.

1872 Cresson described Sphecodes texana (mistaking this for
a parasitic bee).

Cockerell recognized Sphecodes texana as Halictus
(Parasphecodes) texanus.

Ashmead recognized Sphecodogastra. Although he in-
correctly indicated “Parasphecodes” texana as the type
species, he correctly noted that P. texana is not related
to Parasphecodes.

Michener recognized the monophyly of Sphecodogas-
tra sensu lato as a subgenus of Lasioglossum, including
S. texana and the dark-abdomened species originally
described as Halictus.

Linsley accepted Michener’s inclusive concept of Sphe-
codogastra but cautioned that Hurd (in litt.) indicated
[incorrectly] that several species of Evylaeus have mod-
ified scopae similar to Sphecodogastra.

Mitchell accepted Michener’s inclusive concept of
Sphecodogastra.

Linsley and MacSwain, based on Hurd’s comments (in
litt.), resurrected the restricted concept of Sphecodogas-
tra and recommended transfer of other species to the
subgenus Evylaeus.

Hurd formalized the restricted concept of Sphecodogas-
tra in his Hymenoptera catalog (restated by Moure and
Hurd, 1987).

Michener et al. restored Michener’s (1951) inclusive
concept of Sphecodogastra.

1898

1899

1951

1958

1960

1962

1979

1994

Sphecodogastra was established as a monobasic genus by
Ashmead (1899) for Sphecodes texana Cresson (1872), a rela-
tively large halictid having an orange abdomen, conspicuously
enlarged ocelli, and highly modified scopae, apparently
adapted for collecting pollen of Onagraceae. A related spe-
cies, Sphecodogastra noctivaga, was later described by Linsley
and MacSwain (1962). Other species (the Lusoria Group),
herein included in Sphecodogastra, have similarly modified
scopae, but being relatively small and darkly pigmented they
were originally grouped with the other small, dark species of
Halictus, and later, with Evylaeus. Recognizing the monophyly
of the then known species in question (H. aberrans Crawford,
H. lusorius Cresson, H. oenotherae Stevens, H. texanus
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FIGURES 4-7.—Figures 4, 5: Sphecodogastra lusoria: 4, female with full load of pollen from Calylophus
hartwegii (length, 8.4 mm); 5, male (length, 7.2 mm). Figures 6, 7: Sphecodogastra noctivaga: 6, female (length,

10.2 mm); 7, male (length, 8.8 mm).

(Cresson)), Michener (1951) placed all of them in Lasioglos-
sum, subgenus Sphecodogastra. Since that time the monophyly
of this taxon has been disputed, largely because of classifica-
tory changes made on the basis of literature review, not speci-
men examination. Linsley (1958:567) originally accepted
Michener’s inclusive concept of Sphecodogastra monophyly
but noted that “the group is closely related to the subgenus Evy-
laeus, which contains several species which gather pollen from
diurnal Onagraceae and thus have the scopa similarly modified
but have normal ocelli (Hurd, in litt.).” Hurd’s statement that
several Evylaeus species not included in Michener’s Sphecodo-
gastra have Sphecodogastra-like characters was incorrect.

Nevertheless, it highly influenced Linsley and MacSwain
(1962:45):

Although Ashmead established Sphecodogastra as a monobasic genus, several
other species have been subsequently added which share with S. fexana one or
more adaptive features associated with the collection of pollen from Onagrace-
ae, including Halictus abberrans [sic] Crawford, Halictus galpinsiae Cocker-
ell, Halictus lusorius Cresson, and Halictus (Evylaeus) oenotherae Stevens.
However, these added species are crepuscular or matinal bees, or both, not tru-
ly nocturnal, and as pointed out by Hurd (see Linsley 1958), they are closely
related to species included in Lasioglossum, subgenus Evylaeus by Michener
(1951). We prefer to see them assigned to that group, since they agree with
Evylaeus in basic characters and in general facies. They also share with species
in Evylaeus and most of the other subgenera of Lasioglossum a distinct lateral
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carina on the propodeum, which is lacking in the subgenus Sphecodogastra as
here restricted.

This viewpoint was formalized by Hurd (1979) and Moure
and Hurd (1987) who restricted the concept of Sphecodogastra
to include only S. noctivaga and S. texana and transferred the
smaller, darkly pigmented species to Evylaeus.

Aside from the misconception that several additional species
of Evylaeus share Sphecodogastra-like characters, taxa should
not be grouped on the basis of “basic characters™ and “general
facies” unless these similarities can be reasonably hypothe-
sized or shown to be uniquely derived (i.e., synapomorphies).
That the species of the Lusoria Group share the distinct lateral
propodeal carina with most other Lasioglossum subgenera
would suggest that the well-developed propodeal carina may
be plesiomorphic and, therefore, of no value in estimating spe-
cies relationships (to date, this character-state pattern remains
unexplored, and polarities should be considered unknown).

There is little doubt that S. noctivaga and S. texana are sister
species (details presented herein) and could logically be recog-
nized at the generic, subgeneric, or informal species-group
level; however, it appears these two species (the Texana Group)
form a more inclusive monophyletic taxon with the Lusoria
Group, which is recognized herein as Sphecodogastra, consis-
tent with Michener’s (1951) subgenus Sphecodogastra. The
apparent synapomorphies supporting this grouping are as fol-
lows: (1) females have the femoral scopa reduced to a near lin-
ear row of stiff, apically recurved setae (Figures 2, 3; more dif-
fused in S. antiochensis, Figure 25); (2) females are oligoleges
of Onagraceae (a biological character correlated with the sco-
pal modification); and (3) female foraging activity is matinal,
crepuscular, and/or nocturnal (a behavioral modification also
associated with phenology in Onagraceae). Ocellar size, also
associated with foraging time, may be of interest for further
study. Ocelli of S. noctivaga and S. texana are conspicuously
large (the ratio of the lateral ocellar diameter to the ocel-
lar—compound eye distance ranges from 0.33 to 0.35 in these
species). Although not as large, ocelli in most other Sphecodo-
gastra appear to be somewhat larger than in most Evylaeus
species. The above ratio ranges from 1.18 to 1.44 in S. aber-
rans, S. antiochensis, S. lusoria, and S. danforthi and ranges
from 1.78 to 2.00 in S. oenotherae and S. potosi. A preliminary
survey of Evylaeus species for this character (E. cinctipes (Pro-
vancher), E. nelumbonis (Robertson), E. pectinatus (Smith), E.
pectoralis (Smith), and E. truncatus (Robertson)) showed a ra-
tio range of 1.90-2.25.

Male Sphecodogastra have monotonously similar genitalia
with the exception of those of S. aberrans and S. texana. Un-
like other species, S. fexana has the membranous retrorse lobes
very broad and twisted ventrally (Figures 31, 32). It is notable
that these lobes in the closely related S. noctivaga are quite dif-
ferent (Figure 33) and are similar to those of the Lusoria Group
(compare with S. antiochensis, Figure 78). The genitalia of S.
aberrans differ significantly from those of other species in the
Lusoria Group only in having the penis valves angulate and

concave dorsally (Figure 67). It should be emphasized that a
comprehensive review of New World Evylaeus male genitalia
remains to be documented, and so the cladistic significance of
Sphecodogastra genitalic similarities remains to be deter-
mined; nevertheless, these similarites lend support for Lusoria
plus Texana group monophyly. That the genitalia of S. nocti-
vaga are so similar to those of the Lusoria Group is compelling
evidence for monophyly.

Male Sphecodogastra also have conspicuous, elongate ster-
nal vestiture (Figures 37, 38), and the male sternum 6 has a
central, shallowly depressed area with an elevated longitudinal,
subapical, rounded median ridge (Figures 66, 99). These char-
acters, although characteristic of the males of this genus,
should be carefully studied in other halictine taxa before they
can be considered significant cladistic characters.

The most compelling evidence for the monophyly of Sphe-
codogastra, in the inclusive sense, is in the results of Bryan
Danforth’s (2002) molecular systematic studies of Halictinae.
He analyzed a combined nuclear and mitochondrial data set for
54 species of Lasioglossum sensu lato (including 31 species of
Evylaeus) and found the monophyly of S. noctivaga and S.
oenotherae to be strongly supported by a 100% bootstrap
value.

In summary, characters that would logically group any Sphe-
codogastra (sensu lato) species with other halictine taxa are
unknown at present. The alternative position is to hypothesize,
a priori, that the scopal modifications found in the Lusoria and
Texana groups are the result of convergence associated with
their use of Onagraceae pollen. As Thorp (1979:792) pointed
out, such convergence is known to occur: “The scopal hairs of
most oligolectic (pollen specialist) bees that collect pollen from
the Onagraceae tend to be long and simple in contrast to those
of their relatives.” This is known in Andrena (Onagrandrena;
most species of Diandrena), Melissodes clarkiae 1.aBerge, and
Diadasia angusticeps Timberlake. However, the simple scopal
hairs of Sphecodogastra are highly unusual in being extremely
linear in their arrangement (except in S. antiochensis) and in
having hooked apices (Figures 2, 3). Lacking evidence to the
contrary, I consider the female scopa, suggestive male charac-
ters, and preliminary molecular data sufficient to recognize the
Lusoria and Texana groups as being monophyletic (i.e., Sphe-
codogastra).

Sphecodogastra has been alternately recognized at the ge-
neric level (Hurd, 1979; Moure and Hurd, 1987) or as a subge-
nus of Lasioglossum (Michener et al., 1994; Michener, 2000).
In this study, recognition of Sphecodogastra at the generic
level is done merely to correspond with my generic treatment
of Lasioglossum (McGinley, 1986). Decisions on the most use-
ful categorical levels should await a better understanding of the
relative rankings involved. The monophyly of many currently
recognized halictine taxa is open to question, and a number of
these taxa (e.g., Dialictus, Evylaeus) are possibly artificial as
presently defined (Michener, 1974; McGinley, 1986).






