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THE NORTH AND CENTRAL AMERICAN SPECIES
OF MEIBOMEUS
(COLEOPTERA: BRUCHIDAE: BRUCHINAE)

By JouN M. KINGSOLVER, Systematic Entomology Laboratery, Novtheastern
Region, Agriculturel Research Service, and DoNaLp R. WHITEHEAD,
Organization for Tropical Studies, San Jose, Costa Rico

Meibomens is a genus of perhaps 30 species of seed beetles, all
of which occur in tropical areas of the New World except M.
muscnlus (Say), which is widespread in the eastern half of tem-
perate North America. In previous studies of Cienocolum and
Caryedes (Kingsolver and Whitehead 1974a and 1974b), we
suggested that these genera together with Meibomeus form a
monophyletic group and that within this lineage Meibomeus and
Caryedes are sister groups {cf. Hennig 1966). In this bulietin the
15 Meibomens species of North and Central America are reviewed,
including 8 described as new.

Bridwell (1946) evected the genus Meibomeus and distinguished
it from Merobruchus, Mimosestes, and Algarobius by two charac-
teristics: Elytral stria 4 abbreviated basally and pecten with a gap
between the large tooth and the following small teeth. We consider
neither of these characteristics important at the generic level,
since several tropical species do not have elytral stria 4 abbreviated
and no tropical species has the pecten as described by Bridwell
for M. musculus. However, Meibomens is clearly distingnished
from zll other Bruchidae by several other characteristies.

Among American genera of Bruchinae with the hind tibia
strongly arcuate and the pronotom campaniform, Meibomeus
alone has the fine teeth of the hind femoral pecten slanted toward
the apex of the femur. This group of genera includes Mero-
briehns but neither Mimosestes nor Algerobius. Only Meibomeus
and Caryedes in thig group of genera have the male genitalia
elongate and with straplike lateral lobes, and only these two
genera and Clenocolwm have the gena elongate, with the anten-
nal scrobe as long as or longer than the diameter of the antennal
fossu.

1Tha year in itulic after the author’s name indicates the reference in Liter-
ature Gited, p, 34,
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Meibomeus differs from Caryedes and Ctenocolum by lacking
strongly developed pronotal and elytral gibbosities and by the
shortened hind tibial mucro. We regard the inconspicuous gibbosi-
ties and shortened muero as reductions. In some Central American
species, notably in Meibomeus cyanipennis {Sharp), which occurs
also in South America, and in several South American species, the
tibial muero is neavly as long as in Caryedes and Clenocolum.
Basal elytral gibbosities are not developed in any North or Central
American Meibomeus species except M. ptincides (Sharp), in
which striae 3-5 extend over the gibbosity. In many Meibomeus
species, however, stria 4 is abbreviated basally and ends in a strong
tooth.

The Meibomeus larvae feed exclusively on seeds of varicus
genera of the tribe Hedysareae, whereas the Carvedes and Clenoco-
{wm larvae feed principally on seeds of Phaseoleae and Dalbergiae,
respectively. Genera so far known to be food plants for Mei-
bomeus include Drsmodinm, the begear ticks, and, in South
America, Adesmia, Poiretic, and Zoinia. Desmodium, the prinei-
pal host genus for Meibomeus, is attacked also by members of
another bruchid genus, Acanthoscelides.

Three peripherai species groups among Acanthoscelides ap-
proach Meibomeus in various ways but differ in the short male
genitalia, short gena, noncampaniform pronotum, and reduced
pecten of the hind femur, One of these, a Central American group
of one or more undescribed species, agrees in having the hind tibia
rather strongly arcuate. We have no host records for members of
this group. The other groups have nonarcuate hind tibiae, but both
oceur in members of the Hedysareae (sensu Burkart 1952). One,
including Acanthoscelides vumdulus (Sharp) and its relatives, has
a well-developed elytral gibbosity and has been taken from Nis-
solic seeds. The other, including Acunthoscelides modestus
(Sharp), agrees in general habitus with Meibomeus and has heen

taken from Aeschynomene seeds.

Other groups of Acquthoscelides also occur in members of Hedy-
sareae but do not resembile Meibomens. However, the resemblance
of A. modestus, A, munduins, and related syecies to Meibomeus
indicates structural convergence resulting perhaps from adap-
{ation fo predation on the small seeds charvacteristic of the
Hedysareae.

MATERIALS AND METHODS

We examined more than 850 specimens of North and Central
American Meihomens species in the U.S, National Museum of
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Natural History, Washingten, D.C. (USNM)} and from sources
listed in the acknowledgments. Many specimens from South
America and the West Indies were also studied. Al tropical
American specimens of the host tribe Hedysareae in the U.S.
National Herbarium, Washington, D.C., were examined for addi-
tional records.

Our methods have been described previously (Kingsolver and
Whitehead 1974a and 1974b, Whitehead and Kingsolver 1975).
Genital preparations and drawings and antennal drawings were
done by Kingsolver, distribution maps by Whitehead, and all otner
drawings by Carolyn Cox, Washington, D.C.

We did not study the type specimens of M. musculus or of M.
relictus (Suffrian), because they are lost or otherwise unavailable.
Kingsolver examined the types of all other previously described
Meibomeus. These specimens ave in the British Museam (Natural
History), London, the Muséum National d'Histoire Naturelle,
Paris, and the Zoological Museum, Moscow State University,
Moscow. Holotypes of species here described as new are deposited
in the Canadian National Collection, Ottawa; Field Museum of
Natural History, Chicago; private collection of H. F. Howden,
Ottawa; Museum G. Frey, Tutzing; and U.8. National Museum
of Natural History, Washington.

Genus MEIBOMEUS Bridwell

Meibomens Bridwell 1048: 54; Bottimer 1068a: 288, 1968b: 1023. Type-
species: Bruchus musculus Say 1881, by original designation.
Meiiomeirns: Arnett 1962: 957 (misspelling).

Body moderatelty deep; length from pronotum te pygidivm 1.1-
27 mm, about 1.8-18 greater than maximum width; width
across hoth elytra 0.6-1.6 mm, about 0.8-0.9 maximum length
of elytron. Head (figs. 16-37) short, strongly constricted behind
eye, postocular lobe short. Bye prominent, sexually dimorphic in
many species, interocular ratio about 0,07-0.25 in male and 0.15-
0.25 in female; ocular sinus deep, three to six rows of facets behind
sinus. Frons with median carina fine, narrow at hase, not extended
onto clypeus. Frontoclypeal region broad, pentagonal; sides paral-
lel behind, convergent in front; distance from apex of clypeus to
apex of superior lobe of eyve 1.0-1.5 length of eye from apex of
superior lobe of eye to hase. Gena between base of mandible and
antennal fossa about as long as width of antennal fossa or slightly
longer, glabrous. Antennae (figs. 38-60) varied from short and
not sexually dimorphic to strongly elongate in male, distal articles
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transverse to elongate serrate; pedicel varied from nearly as long
as article 3 to about one-half as long. Pronotum (fAgs. 1~15) cam-
paniform, sides shallowly concave; median and lateral aibbosities
nearly obsolete, median sulcus evident only at base; median basal
lobe shallowly emarginate; lateral carina obsolete. Seutellum
squared, bidentate. Intercoxal process of prosternum narrow,
acute. Metasternum shallow, rounded in profile. Mesosternal lobe
flat, narrow, apex truncate. Elytron (figs. 1-18) with striae deep,
finely punctate; strine 14 straight, extended to base or with
stria 4 abbreviated and limited by basal tooth; basal eibbosity
developed or not; strige 4 and 5 abbreviated apically, coalescent or
not; striae 7-9 limited basally by humeral gibbosity; interval 9 flat
to moderately convex apicallv, not carinate; disc convex. Front and
middle legs slender, not sexually dimorphic; front coxae contiguous
apically; middle coxae widely separated. Hind coxa densely punc-
tate, glabrous or sparsely pubescent. Hind femur (figs. 61-75)
swollen, external veniral margin without trace of carina or teeth;
ventral suleus poorly developed; internal ventral margin with one
to three small teeth before pecten, or with one of them enlarged;
pecten deeply dissected, first tooth enlarged in most species, no gap
between first and following teeth in most species, three to eight
smaller posterior teeth slanted toward apex of femur. Hind tibia
(figs. 61-78) carinate, arcuate; mucro short to obsolete, not more
than one-half as long as apical width of tibia; external apiecal
margin truncate, lateral and dorsoapical coronal teeth sharp, Hind
tarsus with basitarsus about as long as four outer articles together,
Abdominal sterna slightly telescoped in male and last sternum
truncate, abdomen not otherwise sexually dimorphic; sterna with-
out polished lateral areas, or with narrow apical transverse pol-
ished band on each side of sternum 1. Pygidium (figs. 76—
90) nearly uniformly punctate, not sexually dimorphic in pattern
or structure. Male genitalia (figs. 91-126}: Median lobe usually
long and slender, fraciured near apex in most species; ventral
valve variously shaped; usually with dense paich of setae just
above apical orifice; endophallus often with paived ropelike ten-
dons set in wall of sac on either side of apical orifice, armature
of uniformly fine denticles, without large sclevites (except in M.
surrubresns (Dic) ), gonopore closure ring prominent or not;
lateral lobes elongate, straplike basally, bisected apically, often
strongly arched venirad at apex: ventral strut keeled.

The generic description is based on the North and Central
American species, but ihese critical characteristics apply to all
included forms: IHead with eyes large, gena long; pronotum cam-
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paniform; pecten of hind femur with several short, sharp teeth
slanted toward apex of femur; hind tibia strongly arcuafe; and
male genitalia elongate, lateral lobes straplike.

EXTRALIMITAL SPECIES

We recognize as members of Meibomeus the following three
extralimital species:

Meibomeus matoensis (Pic), new combination

Bruchus bicoloritersis var. matoensis Pie 1933: 17. Type-locality: Corumba,
Mato Grosso, Brazil. Type-dopository: Muséum National d'Histoire Na-
turelle, Paris.

Acanthoscelides bicoloritarsis var. matoensis: Blackwelder 1946: 759.

This species, known from the Brazilian States of Mato Grosso
and Sio Paulo, will key to near M. desmopor theus, new species, oy
M. parnamensis, new species. It is distinguished from the former
by having entirely pale front and middle legs and from the latter
by having entirely black antennae. It is not congeneric iith
Bruchus bicoloritarsis.

Meibomeus relictus (Sufirian), new combination

Bruehus relictus Suffrian 1870: 156; Pic 1913: 44. Type-locality: Cuba.
Type-depository: Presumably in Havana, Guba.
Acanthoscelides relicius: Blackwelder 1946: 761,

This species will key to near M. apicicornis (Pic) or M. eyuni-
pennis (Sharp) but differs from the former by having entirely
black antennae and from the lalter by being nonmetallic and by
having a small patch of while vestiture on elytral interval 3. This
is 2 West Indian species, the only member of the genus known
from the Greater Antilles,

Meibomeus rufitarsis (Pic), new combination

Brachus rufitersis Pic 1933: 17. Type-locality: Corumbd, Mato Grosso,
Brazil, Type-depository: Muséum National d’Histeire Naturelle, Paris.
Acanthoscelides rufitarsis: Blackwelder 1946: 761,

This species will key to near M. surrubresus but lacks basal
infuscation on the hind basitarsus and lacks a tooth at the base of

elytral siria 4. We have seen specimens from various localities in
the Brazilian State of Mato Grosso.

KEY TO SPECIES

Nearly all species of Meibomens are minnte, black, and difficult
to distinguish. They can he distinguished by external characteris-
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tics, but reliably so only if comparative material is available, We
therefore angment the following key with distributional nofes and,
for some alternatives, with details of the male genitalia.

i Blytron with irrvegular trensverse band of pale wvestiture,
strongly developed basal ginbosities, and with strize 3-5
extended over gibbosities to near base; Mexico to Costa
RICE e 19. M. ptinoides (Sharp)

Elytron without transverse hand of pale vestiture, without
conspicuous hasal gibbosities, and in seme species with stria
4 abbreviated basally ..o 2

2 (1}. Dorsum with. unevenly distributed ochraceons vestiture, ely-
tron with intense white patches on intervals 3 and T; pecten
of hind femur with first tooth separated by gap from two
to four smaller teeth; elytral stria 4 abbreviated basally,
ended by strong tooth; eastern temperate North America
........................... . B. M. musenlus (Say)

Dorsum without irregular variegation, elytron with intense
whife patch absent or on interval 3 only; first tooth of
pecten not sepavated by gap from following teeth and/or
elytral strine 3-5 extended to near Hase woooeovoeoeo 3

3 (2}. Elytral stria 4 moderately to greatly abbreviated basally,
ended by strong tooth, stria 2 extended well beyond stria
4 or conspicuousiy abbreviafed; hind femur without large
tooth separated by wide gap from pecten ..o, 4

Elytral stria 4 not or slightly abbreviated basally, not ended
by strong tooth, stria 3 extended not or slightly beyond
stria 4; hind femur in some species with large tooth sep-
arated by wide gap from pecten, notably in species with

elytral stria 4 distinetly abbreviated 9
4 (3). Antenna entirely black, or basal articles yvellow beneath ... B
Antenna with at least basal articles entirely pale ... ... 7

5 {4}). Elytron cyaneous, metallic or submetallic; front and middie
tarsi pale in some specimens; pygidial vestiture uniformly
sparse; Guatemala to South Amevica 3. M. cyanipennis {Sharp}
Elytron black, unmetallic; front and middle tarsi dark;
pygidial vestiture dense at least at base oo g
6 (5). Dorsom with conspicuous gray vestituve; pygidial vestiture
uniformly dense; elytral stria 4 preatly abbreviated ba-
sally; veatral valve of wmale genitalia trunecate serrate;
Arizona to Costa Riea coeeee. 4. B, desmoporthens, new species
Dorsum without econspicuous gray vestiture; pygidiom with
dense basal band of pale vestiture; elytral stria 4 moder-
ately abbreviated basally; ventral valve of male genitalia
not truncate serrate; central Mexico to Guatemala ...
............ - 7. M. mitchelll, new species
T (4). Antenna short, distal articles transverse, terminal article
yellew in sharp contrast to articles 6-10; elvtron with patch
of intense white vestiture on interval 3; northeastern Mex-
10 T0 PANBIMA oot 1. M. apicicornis (Pic}
Antenna longer, distal arlicles square to elongate, terminal
article concolorous with articles 6-190; elytron without patch
of intense white vestiture on interval 8 .o g
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8 (7). Hind tarsus not entively infuscated, in specimens from south
of Mexico infuscated only at extreme base; elytral stria 4
moderately abbreviated basally; internal sac of male geni-
talia with conspicucus sclerites; northwestern Mexico to
Venezuela . 12. M. surrubresus {Pic)
Hind tarsus entively infuseated; elytral stria 4 greatly abbre-
viated basally: internal sac of male penitalia without con-
spicuous sclerifes; Panama 9, M. panantensis, new species
. Hind femur with large tooth sepavated from pecten by wide
gap; basal antennal articles pale
Hind femur without large tooth separated from pecten by wide
gap; basal antennal articles pale or dark 11
. Middle femur pale at extreme apex only; hind tarsus largely
infuscated, basitarsus entirely dark; couthern Mexico {o
Guatemala ... . 15, M. wenzeli, new species
Middle femur with apical one-third to two-thirds pale; hind
tarsus largely pale, basitarsas with at least apex pale;
southern Mexico to Panama 2. M. campbelli, new species
. Hind basitavsus pale; ventral valve of male genitalia deeply
divided; El Salvador to Costa Riea 6. M. howdeni, new species
Hind basitarsus dark; venfral valve of male genifalia not
decply dividzd
Basal antennal articles entirely pale
Antenna entirely dark, or basal articles pale ventrally
Pronotum with longitudinal median white vitta; northwest-
ern Mexico 14. M. vitfaticollis, new species
Pronctum without median vitta; Guatemala to Honduras
13. M. ridwus {Sharp)
, bale vestiture; central
Mexico {Durango to Qaxaca) 11. M. serraticulus {Sharp)
Pygidial vestiture uniformly distributed; central and south-
ern Mexico 5. M. hidalgoi, new species

DESCRIPTIONS OF MEIBOMEUS SPECIES

1. Meibomeus apicicornis (Pic), new combination

Bruchus wpicicornis Pic 1933: 18, Type-locality: Turrialba, Cartago, Costa
Rica. Type-depository: Muséum National d’Histoire Naturelle, Paris.
Acanthoscelides npicicornis: Blackwelder 1946: 753.

Diagnostic Combination.—>M. apicicornis js the only known
Meibomens species in Mexico and Central Amervica with a
small patch of intensely white vestiture on elytral interval 3 but
otherwise without elytral variegation, The West Indian M. relictus
is similarly patterned but differs by having entirely black an-
tennae.

Description.—Length 1.4-2.2 mm. Width 0.9-1.8 mm. Integu-
ment black, unmetallic; most of terminal antennal article pale in
male, pale to dark in female; basal four or five antennal articles,
front and middle tibiae and tarsi, apical one-half to neariy all of
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front femur, extreme apex of middle femur, and hind tarsus,
excepl basal one-half or more of basitarsus, vellow. Vestiture
sparse, white; small patches of dense vestiture on side of head
behind eye, prothoracic pleuron, near middle of each side of pro-
notum, scutellum and prescuteliar area, dorsal part of mese-
pisternum, posterior margin and middle of dorsal margin of mete-
pisternum, near middle of interval 3 of elytron, and basal triangle
of pygidium; base of pygidium at sides with less dense vestiture.
Head (fig. 18} ; eye not sexually dimorphic, facets fine, about three
rows of facefs behind ocular sinus, interccular ratio about 0.23—
0.25; antenna (fig. 40) not sexunally dimorphic, short, extended to
about basal one-third of elytron, pedicel not much shorter than
scape and about two-thirds as long as article 3, distal articles
transverse, total length slightly greater than length of elytron,
Pronotum and elytra (fig. 4} ; elytron with vague basal gibbosity;
stria 4 greatly abbreviated basally, ended by strong tooth; siriae 3
and 5 much less abbreviated, extended basad much more thau
one-haif way to base beyond base of stria 4. Hind leg {fig. 61);
femur with basal teeth minute; pecten with large tooth followed
without gap by three to five much smaller teeth; tibial mucro
sharp, short, about one-fourth as long as apical width of tibia. First
abdominal sternum with polished lateral apical band. Pygidium
{fig. 76). Male genitalia: Median lobe (fig. 91) not fractured; ven-
tral valve bluntly rounded, only slightly arcuate in lateral aspect;
endophallus with long cluster of short, flat spines near base and
cluster of fine denticles near apex; lateral lobes (fig. 92) shallowly
divided at apices.

Material Examined.—We examined 148 specimens from north-
eastern Mexico, southward along the Guif Coast, through Central
America to Panama {fig. 127). Southern limits are not known, but
no specimens have been seen from South America,

MEXICO. Qaxaca: Cuicatlan; Temasecal, San Luis Potosi: El
Salto de Agua; Huichihuayan; 8 mi S. Huichihuayan; Tamazun-
chale; 6 mi N. Tamazunchale; 25 mi N. Tamazunchale. Tamauli-
pas: 25 mi N. Ciudad Mante; Tampico. Veracruz: Acayucan; Boca
del Rio; 5 mi I. Catemaco; Cordova; 10 mi NE. Huatusco; Lago
de Catemaco; 1 mi W. Papantla; Puente Nacioual; San Rafael
{Jicaltepec) ; Veracruz. BELIZE. Belize: Belize; Manatee District.
GUATEMALA. Alta Verapaz: Trece Aguas (Cacan). EL SALVA-
DOR. La Libertad: San Andres. La Union: Volcan Conchagua. San
Salvador: San Salvador; Tonocatepeque. HONDURAS. Aflantida:
La Ceiba, Francisco Morazan: Tegucigalpa. NICARAGUA. Chon-
tales: Quinama. COSTA RICA. Cartago: Turrialba. Guanacaste:
8 mi SW. Cahas {(Taboga). Limon: Puerto Limon. PANAMA.
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Canal Zone: Fort Clayton; Fort Kobbe; Summit; XX Plantation.
Cocle: Tl Valle. Darien: Sabanus. Panama: Panama; Taboga
Island. '

Natural History.—Adults of M. apicicornis have been collected
in all months of the year. Specimens from Tegucigalpa, Tenduras,
were collected on mango fowers by F. J. Dyer in February and
March.

The only available host records are the following: MEXICO.
San Luis Potosi: Bl Salto de Agua, 5.VII1863, L. J. Bottimer,
veaved ex Desmodiwm sp. PANAMA. Canal Zone: Summit Gar-
dens, 30.XI[.1968, L. J. Botlimer, reared ex D. canwm (Gmel.)
Schinz. and Theliung.

2. Meibomeus campbelli, new species

Type Material.—Ilolotype male, “MEX., Ilwy. 24 9 mi SE Teo-
pisca Chis., V.23.1969 J. M. Campbell.” Type-depository: Canadian
National Collection, Ottawa.

Paratypes, 22 specimens from wvarious {oculities in Central
America; in CAS, CNC, 11PSt, USNM.

Diagnosiic Combination—M. campbelll is one of two species in
Mexico and Central America with the hind femur having a large
hasal tooth separated by a wide gap from a pecten of three to
four small teeth. It is distinguished from M. wenzell by having the
hind tarsus targely pale and by having elytral stria 4 more abbre-
viated hasally than striae 3 and 5. In all other species in which it
is abbreviaied, elytral stria 4 terminates in a distinet tooth; this
tooth is not evident in M. campbelli,

Deseription—Length 1.2-1.8 mm, Width 0.7-1.0 mm. Integu-
ment black, unmelailic; antenna with articles 1-5 and apex of
article 11 yellow (female), or enlirely yellow (male}; hind tarsus
yellow, basitarsus infuscated in hasal one-third te two-thirds;
apieal one-third Lo two-thirds of middle femur yellow; front and
middle tarsi and Ubiae and Front femur yellow. Vestiture sparse,
while: no conspicuous pallern except for e scuteltom and pre-
sentelliny aren and band across base of pygidinm, Head (fig. 17);
eye sexually dimorphic, Tacets fine, aboutl three to four rows of
facels hehind ocular sinng, interceular ratio about 0.11-0.14 in
male and 0.19-0.20 in Tfemale; antenna (figs. 38-39) not distinctly
sexually dimorphic, short, extended o abont basal one-third of
clytron, pedicel nearly as long as scape and more than two-thirds
as long as articie 8, disial articles slightly Lransverse, total length
wlighily less than lenglh of elytron. Pronotum and elyira {fig. B);
clylron without distinel basal gibhosily; slrin 4 abbrevialed
slightly before base bul not ended by tooth : strize 3 and 5 much
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less abbreviated, extended basad about one-half way to base
beyond base of stria 4. Ilind leg (fig. 62); femur with basal tooth
large, distant from pecten; pecten with four small teeth only;
tibial mucro inconspicuous, not more than one-fourth as long as
apical width of tibia. First abdominal sternum with polished lateral
apical band. Pygidium (fig. 77). Male genitalia: Median lobe (fig.
93) fractured; ventral valve (fig. 93, inset) broadly Y-shaped, re-
flexed ventrad, emarginate on apical margin; endophallus with
fine denticles lining basa! one-half; lateral lobes (fig. 94) divided
and strongly bent eaudad at apices,

Material Examined.—We examined 23 specimens from southern
Mexico southward through Central America {o Panama (fig. 128).

MEXICO. Chiapas: 25 mi S. Malpaso; 2 mi N. Simojovel; 9 mi
SE. Teopisca. EL SALVADOR. La Libertad: Quezaltepeque.
COSTA RICA. Alajuela: Sun Mateo (Iliquito). PANAMA. Canal
Zone: Madden Dam. Darien: Sabanas. Panama: Panama; Taboga
Island.

Natural History.—Adults of this species have been collected in
March-July and October. Specimens from Teopisca, Chiapas, were
collected in Berlese samples by J. M. Camphell. No host records
are available,

Remarks.—We are pleased lo dedicate M. campbelll to J. M.
Campbell, collector of part of the type series.

3. Meibomeus cyanipennis (Sharp), new combination

Hrachng eyunipennis Shavp 1885: 4605 Pie 1913 24, Type-locality : Tumuhu,
Alta Verapaw, Guutemaln. Type-depository: Rrilish Museum (Natural
History}, London,

Acanthoseelides eyanipennis: Blackwelder 1046: 759.

Dteedies semleginens Pic 10330 18, Type-locality: Jatahy, Goins, Brazil.
Type-depository: Muséum National d’iHistoire Nalurelle, DParis. New
synonymy anmd new combination in Meihuperis,

Acnnthoscelides semicyuncns: Bluckwelder 1946: 761,

Diagnostic Combination.—M. cyanipenanis is the only known
Meibomens species from North and Central America with metallie
coloration. It is also distinguished by the following combination
of characters: Elytral stria 4 greally ublneviated basally, elytron
with vesliture not variegaled, and antenna entirely black but
front and middle Larsi ferruginous.

There are al least two undeseribed species in South America
that are closely retated to M. eyanipennis. Both differ in details of
the male genitalia, mosl notably by having a cluster of long spie-
tes rather than fine denticles in the internal sac. One, known
from several Tocalilies in northern Argenlina and southern Brazil,
is distinguished also by having the mucro of the hind tibia short,
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nearly obsolete. The other, known from one male from Guyana,
has short antennae, which extend to abouf the basal one-fourth of
the elytra, antennal article 9 distinetly transverse, and front and
middle tarsi and tibiae entirely yellow rather than reddish or
infuscated.

Description.—Length 2.0-2.5 mm. Width 1.2-1.5 mm. Integu-
ment black; elytra submetfallic to metallie, cyaneous; front and
middle tarsi ferruginous; front and middle tibiae varied from
entirely ferruginous to pale only at apices, middle tibia in most
specimens infuscated at least at base, Vestiture sparse, white,
not variegated, dense on sculellum and prescutellar region. Head
{fig. 18) ; eye not sexually dimorphie, facets fine, about three rows
of facets behind ocular sinus, interocular ratio about 0.18-0.21;
antenna {fig. 41) not sexually dimorphic, long, extended to about
middle of elytron, pedicel much shorter than seape and about one-
half as long as article 3, distal arvticles slighily elongate, total
length about 1.1 length of elytron. Pronotum and elytra {fig. 6);
elytron without basal gibbosify; stria 4 abbreviated far before
base, ended Ly strong tooth; strize 3 and 5 much less abbreviated,
extended basad much more than one-half way to base beyond siria
4. Hind leg (fig. 63) ; femur with basal teeth minute; pecten with
large tooth slender, followed witheout gap by five to six much
smaller teeth: tibial mucro strongly developed, about one-half as
long as apical width of tibia. First abdominal slernum with polished
lateral apical hand. Pygidium (fig. 78). Male genitalia: Median
lobe {fig. 95) fractured; ventral valve triangular, slightly arcuate
in Iateral aspect; endophallus short, lined with fine denticles; lateral
lohes (fig. 96) shallowly divided at apices.

Malerial Examined.—We examined 10 specimens of this species
from Central Ameriez, from Belize to Panama (fig. 129), and 18
specimens from Colombia and Brazil.

BELIZE. Belize: Manatee District. Toledo: Toledo District.
GUATEMALA. Alta Verapaz: Tamahu. IIONDURAS. Atlantida:
La Ceibz. PANAMA. Canul Zone: Madden Forest. Darien: Santa
fe. Manama: Cerro Campana; 2 mi N. Pacora. COLOMRIA. Mag-
dalena: Cacagualito; Minca. BRAZIL. Goias: Jatai. Mzato Grosso:
Chapada. Sio Paulo: Aragatuba.

Male genitalia were examined of specimens from Toledn, La
Ceiba, Madden Forest, Minca, and Jatal

Natural History.—Specitmens of M. eyauipennis have been col-
lected in Central America in February and May-September. No
host records are available.

Remarks.—In South America M. eyanipennis probably is sym-
patric with two related forms distinguished previously under
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Diagnostic Combination. The name “Bruchus sentieyenens Pie”
is based on the Jatai material and is a synonym of M. cyunipennis
as confirmed from examination of the genitulin of the male holo-
type.

4, Meibomeus desmoporthens, new species

Type Material.—Ilolotype male, “Ariz; Cochise Co. Chiricahua
Mts. Cave Cr. Cyn., Sunny Flat Cp. IX-8-64" and “C. D. Johnson
collector.” Type-depositery: U.S. National Museum, Washington;
USNM type No. 72811,

Paratypes, 37 specimens from various localities in Arizona,
northern and ceniral Mexico, and Costa Rica; in AMNIIL, CNC,
NAUF, UATA, UKSM, USNM.

Diagnostic Combination.——M. desmoporthens is one of Lwo
species in Mexico and Central America with appendapes enlirely
black and elytral stria 4 distinetly abbreviated. It difTers from
M. mitchelli by having elytral stifa 4 much more ahbrevinted
basally, by having more conspicuous dorsal vesliture, and hy con-
spicuous differences in the male genitalia,

Description.—Length 1.9-2.7 mm. Width 1.0=1.5 mm. Tntegu-
iment Dblack, unmetallic. Vestiture relutively dense, grayish, nol
variegated; pygidium with vestiture slightly more dense hasaily
but without distinet basal triangle: inlensely white only on scu-
tellum. ITead (figs. 19-20): eye sexually dimorphic, facels conrse
in male and fine in female, about three to four rows of Tacets
behind ocular sinus in female and four Lo five in matle, interocular
ratio about 0.08-0.10 in mude and 0.18~0.21 in femule; anlenna
(figs. 42-43) sexually dimorphie, long, extended to ahout mididle
of elytron in female and to ahout apical one~lfourth in male, pedice!
much shorter than scape and about one-half as long oy wrticle 3,
distal articles slightly elongale in femule and nearly Lwice as long
as wide in male, tolal lenglh aboul 0.9 lenglh of elylron in Temale
and 1.2 in male, Pronotum and elybra (fig. 1); elylron wilhoul
distinel hasal gibbosity; stria 4 greatly abhrovianted hasally, ended
hy strong toolh; strine 3 and 5 much less abhreviated, extended
basad about one-half way to base beyond huse of strin 4. Hind
leg (fig. 684); femur with basal Leeth minute: peeten with lnrpe
tooth followed withoul gap by Tour to five mueh smallor Leelh:
tibial mucro inconspicuous. First aldominal sternum wilh polisheod
lateral apical hand, Pygidium (fig. 79). Male genilalin: Medinn lohe
{(fig. 97) Nactured; ventral valve semicirenlar, nexarly flal in faloral
aspecl, truncate al apex, apical Jvupin selose: endophallus wilh
paired, ropelike basal tendons, mididle tined witli hlund denticlos,
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apex with fine, acute denlicles; lateral lobes {fig. 98) deepiy
divided, rounded and slightly convergeni al apices.

Material Examined.—We examined 38 specimens from southern
Arizong, northern and central Mexico, and Costa Rica (fig. 130).
The Costa Rican record is based on a female having exiernal
characteristivs of M. desmoporfheus.

UNITED STATES. Arizona: Cochise Counly, Chiricahua
Mountains {Cave Creek Canyvon, Herb Martyr Dam, Pinery Can-
yon); Cochise County, Huachuca Mountains {Sunnyside Canyon);
Pima County, Santa Catalina Mouniains {Bear Canyen); Sunia
Cruz County, Santa Rila Mouniains {(Madera Canvon}; Yavapai
County, Prescotl. MENICO. Guanajualo: Dolores Ilidaigo. Hi-
dalgo: 10 mi W. Jacala; 10 mi N3 Jacala. Michoacan: “oulcoman
{S. Torricillag). Morelos: Cuautla, Nuevo l.eon: Chipingue Mesa.
Sinaloa: 5 mi W. El Palmito. COSTA RICA. San Jose: Sunta
Maria de Dola.

Natural History.—Adults of M. desmoporthens have bheen col-
lected in July-September. One was collecled at & Coleman light
trap by F. G. Werner in the Chiricahua Mountains.

Available host records are the following: UNITEED STATES.
Arizona: Cochise County, Chiricahua Mounlains, Pinery Canyon
6,200 i, 8.1X.1964, C. D. Johnson, reared ex Desmodinm grahail
Gray, emerged 16. V1L 1965; Chirieahua Mouniaing, Scuthwesi Re-
search Station, 19.V-26. V11457, L. J. Botlimer No. 98B1, reared
ex D. grahumi Gray. MEXICO. Michoacan: S. Torrvicillas, Coul-
coman, I6.X11.1938, G. B. Hinton Ne. 12771 (11.8.), ex herbarium
specimen of D. sumtichrustii (Schindl) Standl. COSTA RICA.
San Jose: Sania Maria de Dota, 14-26.XIL1925, PP, C. Standiey
No. 41777 (U.S.}, ex herbarium specimen of D. ecampyloctados
Hemsl.

Remarks.—The specific epithel desmoporthens is derived from
Greek: desmos = chain + porihees = destroyer; it is given in
reference to destruction of the chainlike fruits of Desmodinm.

5. Meibomeus hidalgoi, new species

Type Malerial.—l1lololype female, *'MEX., 7 mi. B, Cuernavaca,
Mor. VII-15-1969 Camphell & Bright.” Type-depository: Canadian
National Collection, Otiawa.

Paratypes, four females from various localities in ceniral and
southern Mexico; in BMNIL, MCZ, TISNM.

Biagnostic Combination.—Specimens of 3. hidulgei are besl
distinguished from other Mexican and Cenlral American species
by characteristizg given in the key.
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Description of Female.—Length 1.9-2.6 mm. Width 1114 mm.
Integument bluck, unmetallic; undersurfaces of antennal articles
1-3 and front and middle tarsi and tibiae black or at least rufo-
piceous. Vestiture moderately dense, white or slighlly srayish;
scutelium intensely white; pygidial vestiture uniform. IHead {lig.
25) ; eye facels fine, about five rows of fucets behind vcular sinus,
interocular ratio about 0.19-0.23; antenna (fig. 44) short, extended
to about basal one-fourth of elytron, pedicel much shorter Lhan
scape but aboul two-thirds as long as article 3, distal articles
transverse, tolal length about three-fourths lengih of elylron.
Pronotum and elytra (fig. 7); elylron without distinet bhusal gib-
bosity: striae 3-5 exlended to near bhase. Iind leg (lig. 65) ; femur
with Dbusal teeth minute; pecten with moderate tooth Tollowed
wilhout gap by three slightly smaller teeth; tibial mucro incon-
spicuous, sharp, First abdominal sternum wilh polished lateral
apical band. Pygidium (fig. 80).

Material Examined.—We examined five specimens of M. i idalgoi
Irom various localities in central and southern Mexico {Ag. 131).

MEXICO. Chiapas: Chiapa de Corzo. Guerrero: Rio DBalsas.
Mexico: Tejupilco. Movelos: 7 mi I3, Cuernavaca.

Natural History.—Adulls of this species have heen collected in
July and August. No hosl records are available.

Remarks..—We name this species for Miguel Ilidalgo y Costilla,
one of the founding fathers of Mexico.

Specimens here treated as M. hidwlyoi ave sufficiently distinelive
that, despite lack of muales, we see no reason to defer the descrip-
tion,

6. Meibomeus howdeni, new species

Type Maierial.—liolotype male, “1800 m. Boqueron, nr. Santa
Tecla, Bl Salvador, V.2.1971 1I. Tlowden.” Type-depositary: Mrivale
collection of 11, T, Huwden, Oltawa.

Paralypes, five specimens from various localilies in 12! Salvador
and Cosla Riva; in 1o, USNM,

Diagnostic Combinalion.—-Among Mexican and Central Amer-
fcan Meihoniens species, in which elylral strine 3-5 ail extend o
near base, only M. howdeni has the hind larsus enlirely yellow,
The deeply divided ventral valve ol Lhe mule median lobe, which
is characterislic of M. howrdeni, is # condition not known in other
Meiboneuns species.

Description.—Lengtlh 1.7-2.3 mm. Widlll 0.9-1.2 mm. Integu-
menl black, unmetailic; basal four or five antennul articles, Larsi,
and front and middle tibiae and femora yellow. Vestilure mader-
ately dense, white henealh and cinereous or grayish ahove: in-
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tensely white on scutellum and prescutellar area, otherwise not
variegated. Head (figs. 21-22); eye sexually dimorphic, facets
coarse, about five rows of fucets behind ocular sinus, interocular
ratio about 0.11-0.14 in male and 0.18-0.23 in female; antenna
(figs. 45-46) slightly sexually dimorphic, short, extended to about
basal one-third of ¢lytron, pedicel not much shorter than scape and
about two-thirds as long as article 3, distal articles transverse in
female and about square in male, total length aboul equal to
length of elytron. Pronotum and elytra (fig. 8}, elylron without
basal gibbosity; strizse 3-5 extended to near base. Hind leg (fig.
66); femur with Dbasal teeth minule; pecten with large tooth
followed without gap by three to four smaller teeth; tibial mucro
inconspicuous. [First abdominal sternum with indistinet polished
lateral apical band. Pygidium {(fig, 81}. Male genitalia: Median lobe
(figs. 101-102) fracwured, apex hoodlike; ventral valve rhhomboidal,
deeply bisected in ventral aspect, angulate in lateral aspecl (fig.
103) ; endophallus lined with fine, acube denticles; lateral lobes
(figs. 103—104) strongly lobed and bent caudad at apices.

Material Examined—We examined six specimens of M. kowdeni
from E! Salvador and Costa Rica (fig. 131).

EL SALVADOR. San Salvador: Near Santa Tecla (Bogueron
1,800 m); San Salvador. COSTA RICA. Guanacaste: 6 mi SW.
Cafias (Taboga).

Natural History..—Adults of M. howden/ have been collected in
February, May, and Oclober. No host records ave available.

Remarks.—We name this species for JI. F. Tlowden, collector of
part of the tyvpe series.

7. Meibomens mitchelli, new species

Type Material.—Ilolotype male, “Finca San Rafael, Sacatepe-
quez, VI:20:48 GUAT. Elev. 6900 ft.” and “CNHM Guaiemala
Zool. Bxped. (1948) R. D. Mitchell leg. Lot. No.” and “sweeping
in serub 2nd growlh.” Type-depository: Field Museum of Natural
History, Chicago,

Paratypes. forr specimens from Mexico and Gualemala; in
CarT’, CNC, USNM.

Diagnostic Combination.—This species agrees only with M.
desmoportheas in the abbreviated elytral strin 4 together with
legs and antennae entirely dark and is best dislinguished from
that species by characlerislics given in the key.

Deseription.—Length 1.7-2.6 mm. Width 0.9-1.4 mm. Integu-
ment entirely black, unmetallic. Vestiture sparse, whilte; no con-
spicuous paltern except for pale pygidial base and intense white
on sentellum and presculellar area. Head (figs. 23-24); eye sexu-
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ally dimorphic, facets coarse in male and fine in female, about four
to five rows of facets behind ocular sinus, interocular ratio about
0.12-0.13 in male and 0.16-0.20 in female: anlenna (figs. 474R)
sexually dimorphic, long, extended to about middle of elytron in
female and to about apical one-fourth in male, pedicel much
shorter than scape and about one-half as long as article 3, distal
articles about square in female and 1.5 times longer than wide in
male, tolal length about 0.9 elylral length in female and 1.2 in
male. Pronotum and elytra (fig. 9); elytron without basal gib-
bosity; siria 4 abbreviated slightly before base, ended by strong
tooth; slriae 3 and 5 less abbrevialed, extended basad nearly one-
half way to base heyond base of stria 4. Hind leg (fig. 67) ; femur
with basal teeth minute; pecten with large tooth followed without
gap by three to four much smaller teeth; tibial mucro inconspic-
uous. First abdominal sternum with polished lateral apical band.
Pygidium (fig. 82). Male genitalia: Median lobe (fig. 99) fractured;
ventral valve blunt at apex, nearly flat in lateral aspect; endo-
phallus with faint, ropelike basal tendons, sac lined with fine
denticles, densely so near apex; lateral lobes (fig. 100} deeply
divided, rounded and slightly convergent apically.

Malerial Examined.—We examined five specimens of M, mit-
chelli from central Mexico and Guatemala (fig. 132). The speci-
men Trom Jalisco is a female but agrees in all external character-
istics with the holotype.

MEXICO. Durango: 10 mi W, 1] Salio. Jalisco: Guadalajara.
GUATEMALA. Sacatepequez: Finca San Rafael

Natural History—Adults of M. mitchelli have heen collected in
June hy sweeping low vegetation and on flowers. No host records
are available.

Remarks.—We name M. mitehelli for R, D. Mitchell, collector
of the Guitemulan specimens.

8. Meibomeus musculus (Say)

Bruehns noesentus Say 1831 3; Horn 1873 340 Blatehley 1910: 1241; 17l
1010 185; Pfe 1013: 46, Type-locality: Indiana. Type-depository: Type
lost.

Meibamens mnsenfus: Hreidwell 1946: 545 Bottimer 1908a: 288, 1968b: 1022,

Bruchus erythrocerus Riley 18710 B, Type-locality: Narth America, Type-
dupositery: Type presumed lost, Placed in synenymy wilh M. musenius
hy Bollimer {(19068a).

Hrieehns atboguitis Motschoulsky 18740 215 Type-locality: Mohile, Ala,
Type-depository: Zovlogical Museum, Moscaw. Pliced in synonymy with
M. muxsening by lollinter (10G%h).

Diagnostic Combination,

This is the only species of Lhe genus
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known from eastern North America. The variegated elytral pat-
tern is diagnostic,

Description.—Length 1.6-2.7 mm. Width 1.0-1.6 mm. Integu-
ment black, unmetallic; antenna entirely pale in male, articies
6-10 or 7-10 infuscated in female; middle femur entirely pale in
male, basal one-half infuscated in female; tarsi, front and middle
tibiae, and front femur yellow. Vestiture relafively dense, varie-
gated, white beneath and mostly cinereous above; dense whitish
vestiturs in small patches behind eye, along sides of pronofum, on
prothoracic pleuron, on scutellum and prescuteilar avea, on most
of ventral part of thorax, on front and middle coxae, around mar-
gin of metepisternum, in small patche, near middle of intervals 3
and 7 of elytron, and at base and midline of pygidium but partic-
ularly in basal triangle. Head (fig, 26); eye not sexually dimorphie,
facets fine, about three rows of facets behind ocular sinus, inter-
ocular ratio about 0.18-0.21; antenna (fig. 49) not sexually di-
morphie, short, extended to about basal one-fourth of elytron,
pedicel not much shorter than scape, distal articles slightly trans-
verse, total length about 0.8 as long as elytron. Pronotum and
elytra {fig. 2); elytron without basal gibbosity; stria 4 ahbrevi-
ated far before base, ended by strong footh; striae 3 and 5 much
less abbreviated, extended basad much more than one-half way
to base beyond stria 4. Hind leg (fig. 68); femur with basal teeth
minute; pecten with large tooth separated by wide gap from two
to four much smaller teeth; tibial mucro sharp, short, length less
than one-fourth apical width of tibia. First abdominal sternum
without polished lateral apical hand, or with bané poorly developed.
Pygidium {fig. 83). Male genitalia: Median lobe (fig. 105} not
fractured; veniral valve triangular, acute at apex, nearly flat in
lateral aspect ; endophallus with prominent hasal ropelike, tuberen-
late tendons, lined with fine denticles in basal three-fourths, apex
lined with fine beadlike processes; lateral lobes (fig. 108) with
broad apical emargination between rounded processes.

Variation.——All males examined have entively pale antennae. In
most females articles 6-10 are durk, but in some the infuscation is
less distinet, article 6 may be pale, and in one specimen article 11
is dark.

Material Examined.——We examined 178 specimens from the
eastern hall of North America (fig. 134). This survey is based
largely on USNM material, and its incompleteness makes unde-
sirable a detailed listing of localities. The general distribution of
M. musenlis as known to us extends from Maine west to northern
Towa, south to cast-ceniral Texas, and east to central Florida.
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Natural History.—Adults of M. musculus have been collected in
all warm months of the year, from March to October, Early and
late records, including all available flower visitation records, are
the following: UNITED STATES. Louisiana: Natchitoches
County, Natchitoches, 28.111.1907, Cushman and Pierce, on Cra-
teegus; Red River County, East Point, 7.X.1907. F. C. Bishopp, on
Polygonum,. North Carolina: Durham County, Durham, 5.X.1962,
H. Hespenheide, on Solidago. Texas: Cherokee County, Jackson-
ville, 11.X.1905, Hunter, on Aster; Montgomery County, 5 mi N,
Montgomery, 4-8.1V.1972, W. E. Clark, on Astragalus.

The only host records available to us are the following:
UNITED STATES. Delaware {?): Carberry Meadows, 12.IX.
1930, larvae ex “Meibomie” (= Desmodium) sp. Georgia: Spald-
ing County, Experiment, 10.X1.1936, T. L. Bissell, ex “Meibomia”
(= Desmodium) sp. These records were available to Bridwell
{1946) and are the basis of the generic name Meibomeus.

9. Meibomeus panamensis, new species

Type Material.—Holotype male, “Panama Canal-Zone XII.1960
C. Frey” and “Museum Frey Tutzing.” Type-depositery: Museum
G. Frey, Tutzing,

Paratypes, five specimens from Panama; in HIPSt, USNM.

Diagnostic Combination.—The following combination of charac-
ters is suflicient to distinguish specimens of 3. pangmengis from
other Meibomeus species in Mexico and Central Ameriea: Elytron
without vestiture pattern, strin 4 greatly abbreviated; anfenna
with distal articles all dark, basal articles pale; and hind tarsus
entirely dark.

Description—Length 1.6-1.9 mm. Width 6.5-1.1 mm. Integu-
ment black, unmetatlic; basal four antennal articles and front and
middle tarsi, tibiae, and femora yellow. Vestiture sparse, white;
no conspicuous white pattern except on scutellum and prescutellar
area. Head (fig. 27} ; eye not sexually dimorphic, facets fine, about
three to four rows of facets behind ocular sinus, interocular ratio
about 0.17-0.19; antenna (fig. 50) not sexually dimorphic, long,
pedicel not much shorter than scape and about two-thirds as long
as article 3, distal articles about as wide as long, total length
about 0.9 as long as elytron in female and 1.1 in male. Pronotum
and elyfra (fig. 11) ; elytron without distinet basal gibbosity; stria
4 abbreviated well before base, ended by strong tooth: sirine 3
and 5 much less abbreviated, extended basad about one-half dis-
tance beyond base of stria 4. Ilind leg (fig. 69) ; femur with basal
teeth minute; pecten with large tooth followed without gap by
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four to five much smaller teeth; tibial mucro conspicuous, sharp,
about cne-fourth as long as width of tibial apex. First abdominal
sternum with polished lateral apical band. Pygidium (fig. 84). Male
genitalia: Median lobe (fig. 107) fractured; ventral valve subtrian-
gular, acute; endophallus with ropelike tendons basally, sac short,
lined with fine denticles; lateral lobes (fig. 108) deeply divided at
apices.

Material Examined.—We examined six specimens of M. pana-
mensis from Panama (fig. 132). No specimens were studied from
South America, but M. panamensis probably occurs there.

PANAMA. Canal Zone: El Cermeno; Madden Dam; 3 mi W.
Paraiso; Tabernilla. Darien: Sabanas.

Natural History.—Adults have been taken in April, June, Au-
gust, and December. No host records are available.

Remarks,—This species is named after the type-locality. It is
a member of a complex and widespread South American group
and is not clesely related to other Central American species.

10. Meibomeus ptinoides (Sharp), new combination

Bruchus piinpides Sharp 1885: 459; Pic 1913: 43. Type-locality: Aceituno,
Guatemala, Guatemala. Type-depository: British Museum (Natural His-
tory}, London.

Acanthoscelides ptinoides : Blackwelder 1946: 780.

Diagnostic Combination—M. ptinocides is the only known mem-
ber of the genus with the basal elytral gibbosity strongly devel-
oped. The faint, irregular, transverse band of vestiture across the
middle of the elytra is also distinetive.

Description.—Length 1.6-2.5 mm. Width 0.9-1.5 mm. Integu-
ment black, unmetallic; undersurfaces of antennal articles 1-3
rufous or rufopiceous; apices of front and middle femora, bases
and apices of front and middle tibiae, front and middle tarsi, and
hind tarsus except base of basitarsus ferruginous. Vestiture sparse,
white; diffuse whitish markings behind eye, on sides of pronotum,
in irregular fransverse band across middle of elytron, and on base
of pygidium; patches of intense white limited to scutellum and
basal triangle of pygidium. Head (figs. 28-28); eye sexually di-
morphie, facets coarse in male and fine in female, about three rows
of facets behind ocular sinus in female and three to five in male,
inferocular ratio about 0.13-0.15 in male and 0.18-0.20 in female;
antenna (figs. 51-52) sexually dimorphic, long, extended to about
middle of elytron in female and to apical one-fourth in male, pedi-
cel much shorter than scape and about one-half as long as article
3, distal articles about as wide as long in female and slightly
elongate in male, total length about 1.0 elytral length in female
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and 1.2 in male. Pronotum and elytra {fig. 3); elytron with pro-
nounced basal gibbosity; striae 3-5 extended over basal gibbosity
to near base. Hind leg (fig. 70); femur with basal teeth minute;
pecten with large tooth followed withont gap by five teo six much
smaller teeth; tibial mucro sharp, short. First abdominal sternum
with peolished lateral apical band. Pygidium (fig. 85}. Male geni-
talia: Median lobe (Ag. 109) fractured, strongly arched ventrad at
apex; ventral valve broadly semicireular, reflexed; endophallus
short, lined with fine deniicles; lateral lobes (fig. 110) deeply
divided at apices, spatulate (fig. 111).

Material Examined.—We examined six specimens of M. ptinoides
from southern Mexico to Costa Riea {fig. 136).

MEXICO. Morelos: Cuernavaca, Veracruz: Jalapa. GUATE-
MALA. Guatemala: Aceituno. HONDURAS. Francisco Morazan:
Tegucigalpa. COSTA RICA. Guanacaste: 6 mi SW. Cafias (Ta-
boga}.

Natural History.—Adults have been collected in February and
April, No host records are available,

11. Meibomeus serraticuls (Sharp), new combination
Bruchus serraticulus Sharp 1885: 480; Pie 1913: 49, Type-locality : Guana-
juato, Guanajuate, Mexico. Type-depesitory: British Museum (Natural
History), London.
Acanthoseelides serraticulus: Blackwelder 1246: 761

Diagnostiec Combination.—M. serraticulus is distinguished from
other Mexican and Central American species by the following
combination of characters: Elytral striae 3-5 all extended to near
base; antenna entirely dark; and pygidium with pale basal band
of vestiture,

Description.—Length 1.5-1.8 mm. Width 0.8-1.0 mm, Integu-
ment biack, unmetallic; front and middle tarsi strongly infuscated;
front and middle tibiae and apices of front and middie femora
varied from yellow to nearly black. Vestiture sparse, white; reia-
tively dense white vestiture on sides of pronotum, metepisternum,
and base of pygilium; intense, whife vestiture on scutellum and
prescuteliar avea and in basal triangle of pygidium. ITead (figs. 30—
31); eve sexually dimorphic, facets coarse in male and fine in
female, about four to five rows of facets behind oculay sinus,
Interocular ratio about 0.07-0.09 in male and 0.21-0.22 in female;
antenna (figs. 53-54) sexually dimorphic, long, extended to about
middle of elytron in female and to apical one-fourth in male,
pedice! much shorter than scape hut about two-thirds as long as
article 3, distal articles about as long as wide in female and
slightly elongate in male, Lotal length about 0.9 as long as elytron
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in female and 1.8 in male. Pronotum and elytra (fig. 10) ; elvtron
with vague basal gibbosity; striae 3-5 extended nearly to pase.
Hind leg (fig. 71); femur with basal feeth minute; pecten with
three fo four small teeth only; tibial mucro short, sharp. First
ahdominal sternum with polished lateral apical band. Pygidium
(fig. 86). Male genitalia: Median lobe (fig. 112} short, fractured,
moderately arched; ventral valve broad, emarginate, strongly re-
flexed ; endophailus moderately short, lined with denticles; lateral
lobes (fig. 113) sirongly arched, divided at apices, each process
strongly expanded. :

Variation.—Specimens from northwestern Mexico have nearly
black front and middle tibiae, whereas specimens from central
Mexico have pale front and middle tibiae. These forms otherwise
are not separable.

Material Examined.—We examined 19 snecimens from Durango
to Oaxaca in ceniral Mexico (fig. 133),

MEXICO. Durango: 11 mi SW. El Saltoe. Guanajuato: Guana-
juate. Hidalgo: Durango. Mexico: Tejupilco; Temascaltepec {Real
de Arriba). Michoacan: Morelia {Cerrc San Miguel) Morelos: 5
mi N. Cuernavaca. QOaxaca: 20 mi 8. Juchatengo. Sinaloa: El
Palmito; 5 mi W. El Palmito; 8§ mi W. El Palmito.

Natural History.—Adults have been cellected from late May to
late September. One specimen was collected by beating oak
{(Quercus) at Cuernavaca hy H. ¥. Howden.

The only available host record is the following: MEXICO.
Michoacan: Cerro San Migue]l near Morelia, XI11.1910, Brother G.
Arsene No, 5303 (U.3.}, ex herbarium specimen of Desmodium
bellum (Blake) Schubert.

12. Meibomeus surrubresus (Pic), new combination

Bruchus surrubresns Pic 1933: 18, Type-locality: Surubres, Puntarenas,
Costa Rica. Type-depository: Muséum National d'Histoire Naturelle,
Paris,

Acanthosecelides subrubrosus [sic]: Blackwelder 1946: 761,

Diagnostic Combination.—M. surrubresus is distinguished from
other Mexican and Central American g; “cies of Meibomeus by the
following in combination: Elyiral stria 4 abbreviated slightly
Lefore base; antenna and hind tarsus each partly pale; hind femuy
with pecten of large tooth followed without gap by six to eight
smaller teeth.

Description.—Length 1.3-2.1 mm. Width 0.7-1.2 mm. Integu-
ment black, unmetallie; antenna with at least articles 1-4 yellow,
in some specimens entirely yellow; hind tarsus yellow with basi-
tarsus infuscated only at extreme base, or hind basitarsus largely
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infuscated; front and middle tarsi, tibiae, and femora yellow.
Vestiture sparse, white; intense white spot on scutellum and
prescutellar area; pygidium not variegated. Head (figs. 32--33);
eye sexually dimorphic, facets coarse, about six rows of facets
behind ocular sinus, interocular ratio about 0.07-0.10 in male and
0.15-0.18 in female; antenna (figs. 55-56) sexually dimorphic,
moderately long, extended to about basal one-third of elytron in
ferale and apical one-third in male, pedicel in male much shorier
than scape and about one-half as long as article 3, distal articles
slightly elongate in female and about 1.5 longer than wide in male,
total length about 0.9 as long as elytron in female and 1.2 in male.
Pronotum and elytra (fig. 12); elytron without basal gibbosity;
stria 4 ablLreviated slightly before base, ended by sfrong tooth;
strize 3 and 5 less abbreviated, extended basad nearly one-half
way to base beyond hase of stria 4. Ilind leg (fig. 72) ; femur with
basal teeth minute; pecten with large tooth followed without gap
by six to eight much smaller teeth; tibial mucro short, inconspic-
uous. First abdominal sternum with polished lateral apical band.
Pygidium (fig. 87). Male genitalia: Median lobe {(fig. 118} not
fractured; ventral valve ogival, acute, nearly flat in lateral aspect;
endophalius shert, with ovate bundle of spicules at extreme base,
three to four prominent dark sclerites at middle, and lined with
fine denticles; lateral lobes (fig. 119) broadly divided, rounded at
apices.

Variation.—In specimens of M. surrubresus from central and
northwestern Mexice, antennal articles 5-11 or 6-11 are strongly
infuscated in both sexes, and the hind tarsus has the terminal
article and basitarsus diffusely infuseated. In contrast, specimens
from farther south have the distal antennal articles less strongly
infuscated in females and entirety yellow in most males, and they
have the hind tarsus vellow except at the extreme base of the
basitarsus. No other differences hetween southern and northern
forms were found either in external characteristics or in details
of the male genitalia, although the northern form is slightly
smaller on average.

Materizl Examined.—We examined 387 specimens of M. surru-
bresus from northwestern Mexico southward through Central
America to Panama (fig. 135) and many additional specimens
from Colombia, Venezuela, and Trinidad.

MEXICO. Chiapas: 25 mi S. Maipaso; 16 km N. Ocozocuauila;
San Cristobal: 2 mi N. Simojovel; 7 mi SW. Teopisca; 9 mi SE.
Teopisca. Durango: 10 mi W. La Cindad (Buenos Aires); 11 mi
SW. El Salto. Mexico: Temascaltepec; Temascaltepec (Real de
Arriba). Morelos: Cuernavaca. Nayarit: Tepic; 14 mi N. Tepic;
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17 mi NW. Tepic. Oaxaca: Temascal. Sinaloa: E] Palmito; 8 mi
W. El Palmito. Veracruz: 12 mi NW. Amate; Cordova; La Tinaja;
16 km W. Tetzonapa (E! Palmar). BELIZE. Cayo: E! Cayo.
GUATEMALA. Chimaltenango: Yepocapa. Escuintla: San Jose;
Zapote. EL. SALVADOR. La Libertad: La Libertad; Quezalte-
peque; San Andres. La Union: Volcan Conchagua. San Salvador:
San Salvador. Usulutan: Santiago de Maria. HONDURAS. At-
lantida: La Ceiba. Francisco Morazan: Tegucigalpa. NICA-
RAGUA. Carazo: San Marcos. Chinandega: Chinandega. COSTA
RICA. Alajuela: San Mateo (Hiquito). Guanacaste: 6 mi SW.
Cafias (Taboga). Puntarenas: Surubres. San Jose: San Jose.
PANAMA. Canal Zone: Bella Vista; Chiva Chiva; Fort Clayton;
1 mi 8, Gamboa; 5 mi NW. Gamboa; Madden Forest; Paraiso;
Summit. Chiriqui: David. Cocle: El Valle. Darien: Sabanas.
Panama: Cerro Azul; Cerro Campana; Panama.

Natural History.—Adults of M. surrubresus have been collected
in all months of the year, some at lights and many by sweeping
low vegetation. One specimen was collected from a mango flower
by F. J. Dyer at Tegucigalpa, Honduras. Another was collected in
2 coffee finca at Santiago de Maria, El Salvador. Although this is
the most commonly collected Central American species of Mei-
bomeus, no host records are available.

13. Meibomeus viduus (Sharp), new combination

Bruchus viduts Sharp 1885: 484; Pic 1913: 56. Type-locality: Guatemala
City, Guatemala, Guatemala, Type-depository: British Museum (Natural
History}, London.

Acanthoscelides viduus: Blackwelder 1946: 761,

Diagnostic Combination.—Among Mexican and Central Amer-
ican Meibomeus species with elytral striae 8-5 not abbreviated
basally, M. viduus stands out by the form of the pecten of the
hind femur: Three to four small teeth only, no large tooth.

Description.—Length 1.2-1.5 mm. Width 0.6-0.8 mm. Integu-
ment black, unmetallic; basal three or four antennal articles, front
and middle tarsi and tibiae, apical one-half of front femur, and
apex of middle femur testaceous. Vestiture sparse, white; no con-
spicucus patiern except intense, white vestiture on scutellum and
vague band on base of pygidium. Head (fig. 35); eye not sexually
dimorphic, facets fine, about three rows of facets behind ocular
sinus, interccular ratio about 0.17-0.18; antenna (fig. 57) not
distinetly sexually dimorphie, short, extended to about middle of
elytron, pedicel not much shorter than scape and about two-thirds
as long as article 8, distal articles slightly transverse in female
and slightly elongate in male, total length aboui 1.0 length of
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elytron in female and 1.1 in male. Pronotum and elytra (fig. 138);
elytron without distinet basal gibbosity ; striae 3-5 extended to near
base. Hind leg (fig. 73); femur with basal teeth minute; pecten
without large tooth, with three to four small teeth only; tibial
mucro short, sharp. First abdominal sternum with polished lateral
apiecal band. Pygidinm (fig. 88). Male genitalia: Median lobe (figs.
114, 116} fractured, moderately arched ventrad at apex, apex
expanded and hoodlike; ventral valve broad, broadly emarginate,
reflexed; endophallus with ropelike basal tendens, sac lined with
fine denticles near base, coarser denticles in apical half; lateral
lobes (figs. 115, 117) strongly arched ventrad at apex, moder-
ately divided, each lobe expanded.

Material Examined.—We examined 11 specimens of this species
from a small area in Central America {fig. 137).

GUATEMALA. Guatemala: Guatemala. EL SALVADOR. Son-
sonate: Cerro Verde. HONDURAS. Francisco Morazan: Teguci-
gaipa.

Natural History.—Adults have been collected in February,
March, May, June, and QOctober. Specimens from Tegucigalpa
were collected by F. J. Dyer in mango flowers in February and
March, No larval host records are available.

14. Meibomeus vittaticollis, new species

Type Material.—Holotype male, “11 mi. SW. Bl Salte, Dgo, MEX.
V19 1564 H. F. Howden.” Type-depository: Canadian Naticnal
Collection, Ottawa.

Diagnostic Combination.—This is the only known species from
North and Central America with a long median vitta on the pro-
notum; it is otherwise well distingaished by characters given in
the key.

Descriptien of Male.—Length 2.1 mm. Width 1.2 mm. Inlegu-
ment black, unmetallic; basal four antennal articles, front and
middle tarsi and tibiae, apical one-half of front femur, and extreme
apex of middle femur yellow, Vestiture sparse, white; without
conspicucus pattern except for fine line along midline of pronctum,
scutellum, and base of pygidium all relatively dense, white. Head
{fig. 34) ; eye facets coarse, abovt five rows of facets behind ocular
sinus, interccular ratio about 0.07; antenna (fig. 58) long, pedicel
short and about one-half as long as article 3, distal articles about
as long as wide, fotal length about 1.2 as long as elytra. Pronotum
and elytra (fig. 15); eiyvtron with slight basal gibbosity; striae
3-5 extended to near hase. Hind leg (fig. 75); femur with basal
teeth minute; pecten with large tooth followed without gap by
four much smaller teeth; tibial muero short, sharp. First abdom-
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inal sternum with polished lateral apical band. Pygidium (fig. 89).
Male genitzlia: Median lobe (fig. 120) fractured, strongly arched
ventrad apically; ventral valve rectangular, truncate apically;
endophallus with inconspicitous ropelike tendons basally, sac lined
with fine denticles; lateral lobes (fig. 121) deeply divided, strongly
arched venfrad apically.

The large eye and long antenna of the male suggest that hoth
are sexually dimerphiec.

Material Examined.—We have seen only the holotype of M.
vittaticollis from Durango (fig. 136).

MEXICO. Durange: 11 mi SW, E] Salto,

Natural History.—The holotype was collected in June. No host
data are available.

Remarks.—The specific epithet wvittaticollis is derived from
Latin: witte = stripe + eollure = band; for the diagnostic white
stripe on the pronotum,

15. Meibomens wenzeli, new species

Type Material—Ilolotype male, S, P. Yepocapa, Chimal,
GUAT. IV :27:48 Elev, 4800 ft.” and “CNHM Guatemala Zool.
Exped. (1948) R. L. Wenzel leg. Lot. No. 28" and “sweeping vege-
tation.” Type-depository: Field Museum of Natural History,
Chicago.

Paratypes, five specimens from southern Mexico; in CNC,
HI'Ho, USNM.

Diagnosti¢ Combination.—M. renzeli is one of two known Cen-
tral American Meibomeus species in which the hind femur has a
large ventral tooth separated by a wide gap from a pecten of
three to four small teeth, It differs from M. campbelli by having
elytral striae 3-5 uniformly extended to near base and hy having
the hind tarsus entirely dark.

Description.—Length 1.5-1.8 mm. Width 0.8-1.0 mm. Integu-
ment black, unmetallic; bhusal three or four antennal articles
yellow or lightly infuscated; front and middle tarsi and tibiae,
frent Temur af leasl in apical one-half, and apex of middle femur
yellow. Vestiture sparse, white; pattern restricted to intense
white eon scutellum and prescutellar aren and base of pygidium.
Head {figs. 36-3T); eye sexually dimorphic, facels coarse in male
and fine in female, ahout four rows of facets behind ocular sinus,
interocular ratio ahout #.13-0.15 in male and 0.18-0.20 in female;
antenna {figs. 59-60) sexually dimorphic, long, extended to about
apical one-third of elytron in male and {o basal one-third in
female, pedicel not much shorter than seape and aboul two-thirds
as long as article 3, distal articles about as Tong as wide in female
and 1.5 longer than wide in male, total length about 0.9 length of
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elytron in female and 1.1 in male. Pronotum and elyira (fig. 14);
elytron with vague basal gibbosity; striae 3-5 extended fo near
base, Hind teg (fig. 74); femur with basal tooth large, distant
from pecten; pecten without large tooth, four small teethh only;
tibial muecre short, sharp, inconspicuous. First abdominal sternum
with polished lateral apical band. Pygidium (fig. 90). Male geni-
talia: Median lobe (figs. 122, 124, 126) fractured, strongly arched
ventrad apically, expanded, hoodlike; ventral valve (fig. 128)
shallowly emarginate, reflexed; endophallus with ropelike basal
tendons, entire sac lined with fine denticles; lateral lobes (figs.
123, 125) strongly arched ventrad apically, with rounded emargi-
nation between expanded, reflexed apical lobes,

Material Examined.-—We examined six specimens of this species
from southern Mexico and Guatemala {fig. 138).

MEXICO. Chiapas: 9 mi 8E. Teopisca. Oaxaca: 20 mi S. Jucha-
tengo. GUATEMALA, Chimaitenango: Yepocapa.

Natural History.—Specimens of 3. wenzeli have been collected
in April and May. No host records are available.

Remarks.—We take pleasure in naming this species for R. L.
Wenzel, collector of the holotype.

DISCUSSION

Phylogeny

Previously we stated our case for believing Curyedes and Mei-
bomeus to be sister groups and for believing that these genera
form the sister group of Clenocolum (Kingsolver and Whitehead
1974a and 1974L). In this discussion of phylogeny we base our
inferences about apotypic {(“derived”) and plesiotypic (“primi-
tive”) character states on comparisons made among these genera
and among species of Meibomeuns from the West Indies and from
South America. For a more extended discussion of methods, see
Ball and Erwin {1969) and Ball and Negre (1972). Qur meth-
odology is simplified since we recognize only simple or two-state
characters,

Some of the most revealing charvacteristics are those of the
male genitalia, We think the fractured median lohe is an apolypic
character state, that it is irreversible, and that it arose just once
in Meibomens (as suggested also for Curyedes; see Kingsolver
and Whitehead 19740). Three species treated heve—M. apiricor-
wis, M. musculns, and M. swrrabresus—and at least three others—
M. relictus and two undescribed South American forms—have the
median lobe unfractured. This is a plesiotypic characteristic and
is therefore not evidence for relacionship. Our forms with unfrac-
tured median lobe most prohably form two groups. Only M. apici-
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cornis, M. musculus, and M. relictus have a vemnant of the vari-
egation in dorsal vestiture characteristic of species of Ctenocolm
angd Caryedes. These three species probably represent one alierna-
tive of the first dichotomy in the phylogeny of extant Meibomens.
They agree in eye structure, notably in the deep ocular sinus,
which we think is synapotypic (cf. Hennig 1966). We thus place
M. surrubresus at the base of the lineage leading to forms with
the median lobe fractured, but we are unable to determine if this
species and the South American forms with unfractured median
lobe form a monophyietic group.

In all the species with median lobe not fractured, in M. cyani-
pennis and M. punemensis, and in many South American forms,
including M. matoensis and M. rufitarsis, the ventral valve is tri-
angular. This also is a plesiotypic condition, but M. cyanipennis
and M. panwmensis appear to form part of & monophyletic group
since they have as a probable synapotypic characteristic the ocular
sinus deep. In all remaining species in our fauna, the ventral valve
is variously modified, truncated at least apically. All known forms
with this synapotypic characteristic are represented in our fauna
and perhaps are restricted to it. In all except M. piinoides
the lateral lobes are expanded, another probable synapotypic
condition.

Among members of the Central American group with the ven-
tral valve truncate or otherwise modified and the lateral lobes
expanded, M. desmoporthons and M. mitehelli ave plesiotypic in
the short elvtral stria 4 but apotypic in entirely hiack coloration.
At least five of the remaining species (M. campbelli, M. howdend,
M. servaticwlus, M. viduus, M. wenzeli, and probably M. hidalgoi)
share the synapotypic condition of lateral lobes deflexed apically.
M. hidalgoi and M. howdeni agree in having relatively dense dorsal
vestiture, whereas the other four agree in having the pecten of
the hind femur reduced. M. wenzeli and M. campbelli have a spe-
cialized large tooth on the hind femur basad of the pecten. These
two species and . viduus agree in having the ocular sinus rela-
fively deep and litile anlennal sexual dimerphism.

These conclusions are summarized in tuble 1 and in figure 139,
a standard phylogenetic dendrogram. Mullipie appearances of apo-
typic character states are treated as convergences. Relationships
were successfully tested by cladistic methods oullined by Willis
(1971} and thus verify that the arrangement is at least logical.

In our treatment of Curyedes, Ctenocolium, and Gibbobruchus
(Kingsolver and Whitehead 1974a and 1974b, Whitehead and
Kingsolver 71975), we found il convenient to recognize species
groups. We did so because the groups were easily defended and
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TABLE l.—Characters, character states in reconstructed phylogeny
of Meibomeus, and convergences

Character

Conver-
gence

Character state
Anpotypic

Plesiotypic

(1)
(2)
@)
(4)
(5)
{G)
(1)
(8)
(9)
(10)

Eyve e
Ocular sinus ...
Male antenna ...
Antennal pedicel ...

Elytral stria 4
Pecten

Teoth before pecten ..

Meadian lobe
Ventral valve
Endophalius

Net dimorphic Sexually dimorphic® . 1
Shallow Deep

Under 1.2 X elytron 1.2-1,3 X clytron

Short Long

Short, toothed Lonyg, not toothed

First tooth large .. First tooth small

Small

Not fractured ...

.. Trianguiar
. Long

Short e

Apices enlarped ...
Tips bent

{11}
{12}
(13}
(14)
{15}
{16)

' See fip. 139,
* Not distinetly sexually dimorphic in M. viduus.
*With irregular trunsverse band in M. ptinoides.

Lateral lobes

Do o
Appendages
Elytral vestiture

Apices silender
Tips not bent
Partly pale ... Entirely dark ...

Variegated Not variegated?® ...
Uniformly sparse .. Uniformly dense . ...

Pygidial vestiture ... Dense basally Uniform

easily recognized. In Caryedes the species groups were meaningful
in terms of host-plant relationships, and in Gibbobruchus the spe-
cies groups formed naturai biogeographic units. In Meibomens
we do not recognize species groups because the species are similar,
Phylogenstic relationships are not sufficiently clarified, and no
ecological or biogeographic units are evident,

Zoogeography

From the first dichotomy in the reconstructed phylogeny, we
can say that the ancestors of the two lineages werce Central-South
American vicariants, or geographic cognatles, because the mus-
enlus lineage is completely ahsent from South America, whereas
basal branches of the other lineage are South Amervican. That is,
though they all enter Central America, M. surrubresus, M. cyani-
vens, and M. punaniensis ulso nre represented in Soulh Amerien
and have their closest relutlives there; neither the surrubresns nor
the cyanipennis branch has radiated in Central America. We can-
not say that the ancestor of the genus evolved in Seuth America.
The phylogeny gives no ¢lue, and the place of origin of the velated
genus Clenocoliont is also uncertain, We do think a South American
origin probable, since the miwsculis lineage is poorly developed and
is unrepresented in South America, nand since the land mass of
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tropical Central America is relatively small, However interpreted,
the musculus lineage includes the only members of the genus in
temperate North America {#. museulus) and in the Greater An-
tilles (M. relictus).

Another distributional feature of interest is that in Mexico
north of the Isthmus of Tehuantepec three of the five species
present on the Atlantic side of the continent are those of the
lower part of the recomstructed phylogeny, species with lateral
lobes not expanded (M. apicicornis, M. ntinoides, and M. surru-
bresus). The other two species are M. serraficulus, with one
record from relatively arid uplands in Hidalgo, and M. desmo-
portheus, which of all the tropical species has the most northerly
distribution in both eastern and western Mexico. Since the Pacific
slopes are in general drier than the Atlantic slopes, it is probable
that the group of species with lateral lobes expanded is more
strongly adapted to drier climates than are other branches of
the genus.

Few patterns of geographic vicariance are obvious. The three
members of the musculus lineage are widespread and are disjunct
in distribution. In the group of species with reduced pecten, M.
serraticulus ranges far to the north of the other species, barely
overlapping one of them. If M. hidalgoi and M. howdeni are true
sistur species, as we suspect, they are probably north-south vicari-
ants. The ranges of the sister species {(cf. Hennig 1966} M. wenzeli
and M. campbelli are partially vicarious,

Comparative Zoogeography

This treatment of Meibomens completes the study of a mono-
phyletic block of genera: Caryedes {Kingsolver and Whitehead
19748Y, Ctenocolum {Kingsolver and Whitehead 1974¢), Gibbo-
bruchus (Whitehead and Kingsolver 1975}, Meibhomeuns, Pentho-
bruchus {Kingsolver 1973), and Pygiopachymerus (Kingsolver
1970). Penthobruchus is restricted to South America. The other
5 genera ate represented by 51 species in North America in-
cluding Panama.

Two species are widespread in temperate eastern North Amer-
ica, . mimus (Say) and M. musculns. Three other species barely
penetrate the United States, G. ¢risticollls {Sharp) and G. divari-
catae Whitehead and Kingsolver in Texas and M. desmoporthens
in Arizona.

We recognize 5 categories of northern limits for the 49 tropical
species: {1) Notrthwestern Mexico {northern Qaxaca to Arizona},
(2) northeastern Mexico (Veracruz to Texas), {8} both north-
eastern and northwestern Mexico, (4) Isthmus of Tehuantepec
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(southern Oaxaca to Honduras), and (5) Costa Rica to Pan-
ama. We distinguish four categories of southern limits: {4) and
(5) as above, (6) northwestern South Amevica {Colombia to
Veneztela to Ecuador), and (7) central and southern South
America. In the following treatment, species of each category are
arranged approximately from north to south. Species whose known
distributions fall entirely within one category are indicated par-
enthefically.

Category I.—Northern limits: M. serraticulus. (M. vittati-
collis}, C. longicollis, Ct. crotonae, Ct. tuberculaium, C. juno, M.
mitchelli, M. hidalgoi, Ct. acapuleensis, and G. wunderlini. All
except the last two are known from the Trans-Voleanic Sierra and
northward. G. wunderlini might better be treated as an entirely
isthmian species in category 4.

Category 2.—Northern limits: (G. itwrbidensis), Ct. colburni,
M. apicicornis, C. quadridens, and C. incrustatus.

Category 3.—Northern limits: Ct. junzeni, G. cristicollis, G.
divaricatue, G. guancecaste, M. desmoportheus, M. surrubresus,
C. stictocodius, M. ptinoides, and Ct. martiale. All but the last two
are known from the Trans-Volcanic Sierra and northward. M.
piinoides and Ct. martiale might equally well be in category 2.

Category 4—Northern limits: €. cavatus, C. x-Liturus, (M.
wenzell), M. campbelli, C. helvinus, C. brusiliensis, M. cyunipen-
nis, (M. viduns), (Ct. salvini), C. confinis, P. lincolu, and M.
howdeni. Only the first three of these are known from the north-
ern side of the Isthmus (a record of C. brasiliensis from north-
eastern Mexico is considered erroneous). Southern limits: M.
serraticulus, M. hidalgoi, G. divaricatue, G. wiunderling, M. mit-
chelli, (M. wenzeli), (Ct. sulvini), and (M. viduus). The last
species is known from as far south as Honduras and perhaps
should really be in category 5.

Category 5.—Northern limits: (Ct. biolleyi), C. incensus, C.
stenocephalus, (C. nevermanni), (C. limonensis), C. paradisensis,
C. grammicus, C. fuscicrus, C. godmani, C. longifrons, G. cf.
cavillator, M. panamensis, and P. theresae. The last seven species
are not known from Costa Rica but may occur there. Southern
limits: G. cristieollis, C. longicollis, C. stictocodins, (C. never-
manni}, (C. Umonensts), Ct. ueapuleensis, Ct. janzeni, Ct. col-
burni, (Ct. biolleyi), M. desmoportheus, M, howdeni, M. ptinoides,
M. apicicornis, and M. campbelli, Only the last two species arve
known from Panama; they may extend into South America.

Category 6—Southern limits: (. guanacaste, G. of. cqvillator
(1), C.imcensus (1}, C. cwvatus, C. paradisensis (), C. juno (1),
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C. godmani (?), C. longifrons, Ct. tuberculatum, Ct. martiale, M.
surrubresus, M. panamensis (), and P. theresce.

Category 7.—Southern limits: C. brasiliensts, C. grammicus, C.
fuscicrus, C. quadridens, C. incrustatus, C. helvinus, C. stenoce-
phalus, C. x-lituwrus, C. confinis, Ct. crotonae, M. cyanipennis, and
P. lineola.

We draw the following conclusions from these data:

(1) Ranges of most of the northern species (categories 1-3)
extend to or nearly to the Tropie of Cancer, but only four (M.
desmoportheus, C. cristicollis, G. divaricatee, and Ct. jonzeni)
extend far Leyond. Thus limits for the beetles (or host plants)
are probably climatic, dependent on temperature. Those species
whose ranges attain at least the Trans-Volcanic Sierra probably
range north fo ahout the Tropic of Cancer.

{2) Of 19 species in categories 1-3 with ranges extending
northward from south of the Isthmus of Tehunatepec, 8 are classed
as resiricted to the west, whereas only 4 are classed as restricted
to the east. These limits are probably controlled by precipitation.

{3) The Isthmus of Tehuantepec area forms a significant
barrier to dispersal, but only in a general sense. Of the wide-
ranging species whose northern or scuthern limits are in this
general area, two have northern limits north of the Isthmus and
seven have northern limits to the south; one has southern limits
north of the Isthmus and four have southern limits to the south.
Thus, dispersal to the north is more severely limited than to the
south.

{4) The Costa Rica-Panama area is a potent biogeographic
limit to both northward and southward dispersal. At least seven
species reach northward from South America to Papama and
three others to Costa Rica (20 percent of the total fauna}, and
at least nine species extend southward to Costa Rica and two
more to Panama {also about 20 percent of the fauna). The total
number of species known from both sides of this area is 15, repre-
senting about 30 percent of the total fauna in Mexico and Central
America. This same number, however, represents only about 45
percent of the total fauna of Costa Rica and Panama, in contrast
to a much higher anticipated number.

Among these conclusions, the boundary region between Costa
Rica and Panama as a major biogeographical limit is of partic-
ulur interest. Distributional limits are reached not only by species
but also by species groups, such as the South American Gibbo-
bruchus Caviliator group (Whitehead and Kingsclver 1975) and,
in the carabid genus Schizogenius Putzeys (Whitehead 7972). the
South American Darlingtoni group and the Central American
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Longipennis group; and also by genera, such as the carabid genus
Onypterygic Dejean {Whitehead, unpublished data). In some in-
stances, the area forms limits for pairs of vicarious sister gpecies,
such as Schizogenius lindrothi Whitehead and S. banningeri Kult,
or S. aptimus Bates and S. dyschivipides Putzeys.

If this area is a biogeographic limit for numerous species and
higher taxa, then it should also he effective for populations. And,
if so, we should expect peculiar patterns of variation to exist in
some of the wide-ranging species. The only such pattern we have
documented in this group of bruchid genera is in Caryedes brasil-
iensis (Thunberg), in which we have deseribed sympatric popu-
lations from two localities, in the Osa Peninsula and in Chiriqui
(Kingsolver and Whitehead 190740). But in the coreid genus
Hypselonotus Hahn, the Chiriqui area marks boundaries for chro-
matic phenotypes of at least (hree of the four species in the area
{Whitehead 7974). And in the weevil genus Rhinochenus Lueas,
both wide-ranging species in the area have on the Osa Peninsula
peculiar populations, which are chromatically distinet from popu-
lations characteristic of northern and central Costa Rica and
central Panama (Whitehead, unpublished data).

Thus, the fauna of the Qsa-Chiriqui area obviously is eritical
fo an understanding of biogesgraphy in southern Central America,
and it obviously needs a great deal more study before it can be
fully interpreted. Probably most of the distributional anomalies,
particularly those at species and population levels, reflect major
voleanic aclivity in the geologicaily recent past in the Chiriqui
area and in mid-Tertiary times elsewhere in northern Panama
(W. Woodring, in litt.). For instance, a band across northern
Panama may have been made uninhabitable by deposition of
voleanic ash. However, the only volcano known lo have erupted
in historical times is Velcan Baru about 1550 A.D. (T. Simkin,
in litt.}, allowing suflicient time for some of the more vagile
species to disperse through the area or to reestablish genetic
continuity across the area. Clearly, if hiotic disruption persisted
through much of the Pleistocene as a result of major voleanic
activity in the Chirigui area, faunal interchange resulting from
establishment of land connections between South and Central
America near the heginning of this period would have been greatly
diminished. And this is precisely what ouv data suggest,

SUMMARY

The bruchid genus Meibomens is redefined, and ail North and
Central American species of this genus are described, keyed, and
figured. The midlatitude species M. musenlus (Say), the type-
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species, and the following 14 tropical species are included: M.
apicicornis (Pic), new combination, Mexico to Panama, ex Des-
modium canum {Gmel.) Schinz. and Thellung; M. campbelli
Kingsolver and Whitehead, new species, Mexico to Panama; M.
cyanipennis {Sharp), new combination {=Bruchus semicyaneus
Pic, new synonymy), Belize and Guatemala to South America;
M. desmoportheus Kingsolver and Whitehead, new species, Ari-
zona to Costa Rica, ex Desmodium campyloclades Hemsl, D.
grahami Gray, and D. sumichrastii (Schindl.); M. hidelgoi King-
solver and Whitehead, new species, Mexico; M. howdeni King-
solver and Whitehead, new species, Bl Salvador to Costa Rica;
M. mitehelli Kingsolver and Whitehead, new species, Mexico and
Guatemala; M. panwmensis Kingsolver and Whitehedd, new
species, Panama; M. piinoides {Sharp), new combination, Mexico
to Costa Rica; M. servaticnlus {Sharp), new combination, Mexico,
ex Desmodinm belhonm (Blake) Schubert; M. surrubresus (Pic),
new combination, Mexico to Trinidad; 3. vidwus (Sharp), new
combination, Guatemala to Honduras; M. viitaticollis Kingsolver
and Whitehead, new species, Mexico; and M. wenzeli Kingsolver
and Whitehead, new species, Mexice and Guatemala, Other de-
scribed species assigned fo the genus are M. relictus (Suffrian)
from the West Indies and M. matoensis {Pic) and M. rufifarsis
(Pic) from South Amervica, ali new combinations.

A provisional phylogeny is reconstructed using phylogenetic
methods and tested with simplified numerical methods. Noteworthy
features of phylogeuy and zoogeography include the following:
Meibomeus early divided into two main branches. The North
American branch includes three disjunct species—M. musculus in
ternperate North America, M. apicicornis in Central America, and
M. relictus in the Greater Antilles, One group of the South
American branch became established in Central America, is best
represented in the morve arid parts of Central America, and in-
cludes 10 species from Arizona te Panama all having specialized
genital characteristics. Only three South American species are
known to range into Central America, and one of them extends
only to Panama.

Geographie distributions in North America, including Panama,
of Meibomens species and the related genera Caryedes, Ctenoco-
lum, Gibbobruchus, and Pygilopachymerns are compared, Two
gpecies are in temperate easlern North America and 49 others
are tropical. Northern limits are attained in northwestern or
northeastern Mexico or hoth, near the Isthmus of Tehuantepee,
and in Cosla Rica to Panama. Southern limits are attained near
the Isthmus of Tehuantepec, in Costa Rica to Panama, in north-
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western South America, and in central and southern South Amer-
ica. Greater numbers of species are correlated with arid climates
in western than in eastern Mexico. Temperature is correlated
with northern limits and precipitation accounts for the east-west
pattern. In Central America the Isthmus of Tehuantepec is an
approximate limit for many species, whereas much sharper limits
are reached in Costa Rica and Panama.
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FIGURES 4—7.—Meibomens spp., habitus: 4, apicicornis; b, campbelli; 6,
cyanipennis; 7, hidalgol.
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14 15

Figures 12-1p.—Meibomeus spp., habitus: 12, surrubresus; 13, viduus; 14,

wenzeli; 15, vittaticollis.




F1GUREs 16—24.—~Meibomeus spp., head: 18, apicicornis, male; 17, campbelli,
male; 18, cyanipennis, male; 19, desmoportheus, male; 20, same, female;
21, hewdeni, male; 22, same, female; 23, mitchelli, male; 24, same, female,
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FIGuRESs 25-33.—Mribomens spp., head: 25, hidalgoi, female; 26, mugctlus,
female; 27, pavamensis, Temale; 28, péinoides, male; 29, same, female;
a0, acrraticadus, mule; 31, same, femnle; 32, surrubresus, male; 33, same,

female.
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FiguRES 34-37.—Mvibomens spp., head: 34, wilteticollis, male; 35, widuus,
male; 36, wenzeli, male; 37, same, female. FIGURES 38-39..—Meibomens
campbelli, antenna: 38, Male; 39, female.
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FIGURES 40-40.—Meibonmens spp., antenna: 40, epicicernis, female; 41, cyani-
penaig, male; 42, desmoporthens, male; 43, same, female; 44, hidulgoi,
female; 43, howdeni, male; 46, same, female; 47, mitehelli, male; 48,
same, female; 49, musculus, male.
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F16URES 50-G0.—Meibomens spp., antenna: 50, panwmmensis, male; 51, pti-
noides, femule; 52, same, male; B3, serraticulns, male; 54, same, female:
85, sirrubresus, male; 56, same, female; A7, viduus, male; 58, vitlaticollis,
male; 58, wenzefi, male; G0, same, female.
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FI1GURES 61-75.—Metbomens spp., hind leg, tarsus omitted: 61, apicicornis; 62,
cumphelli; 63, cyanipennis; 64, desmoporthens; 65, hidalgoi; 66, hotwdeni;
67, mitchelli; 68, muscnlus; 69, pununensis; 70, ptinoldes; 71, serrafi-
cielas; T2, surrubresus; 73, viduus; T4, wenzeli; 75, vitteticollis.
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FIGURES 91-100.—Meibomeus spp., male genitalia: 91, apicicornis, median lobe; 92, same, lateral lobes; 93, campbelli, Ihedian
lobe (and caudal aspect of ventral valve); 94, same, lateral lobes; 95, cyanipennis, median lobe; 96, same, lateral lobes;
97, desmoportheus, median lobe; 98, same, lateral lobes; 99, mitchelli, median lobe; 100, same, lateral lobes.
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FIGURES 101-111.—Meibomeus spp., male genitalia: 101, howdeni, median lobe; 102, same, lateral aspect; 103, same, lateral
lobes; 104, same, lateral aspect; 105, musculus, median lobe; 106, same, lateral lobes; 107, panamensis, median lobe;
108, same, lateral lobes; 109, ptinoides, median lobe; 110, same, lateral lobes; 111, same, lateral aspect of apex.
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FIGURES 112-121.—Meibomeus spp., male genitalia: 112, serraticulus, lateral aspect; 113, same, ventral aspect; 114, viduus,
median lobe, lateral aspect; 115, same, lateral lobes, lateral aspect; 116, same, median lobe, ventral aspect; 117, same, lateral
lobes, ventral aspect; 118, surrubresus, median lobe; 119, same, lateral lobes; 120, vittaticollis, median lobe; 121, same lateral
Iobes.
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Fiocures 122-126.—Meibomeus wenzeli, male genitalia; 122, Median lobe,
ventral aspect; 123, lateral lobes, ventral aspect; 124, median lobe, lateral
aspect; 125, lateral lobes, lateral aspect; 126, ventral valve, caudal
aspect.
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FICURES 127-130.—Meibomens spp., distribution records: 127, apicicornie;
128, cnmpbelli; 120, eyanipennis; 130, desmoportheus.
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133

Fieurss 131-134.—Meibomeus spp., distribution records: 131, Aidelgoi {dots)
and howdeni {stars); 132, smitchelli (dots) and panamensis (stars);
138, serraticulus; 134, musculus.
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13 ' 138

FIGURES 135-138.—Meibomeus spp., distribution records: 135, surrubresus;
136, ptinoides (dots) and vittaticolliz (star); 187, viduus; 138, wenzeli.
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Figure 1R9.—Reconstructed phylogeny of North and Central American species
of Methomeus: Shaded sections of transverse bars represent apotypie
character states listed in table 1.
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