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Abstract

The subfamily Tillinags composed of approximately 700 species with a cosmopolitan
distribution.In the New Worldthe groups composed of 164 species classified in 12 genera.
Tillinids aregeneralist predators of other inselota there is some ecological specificity among
related species (i.e. predationfmark and woodoring beetles)The systematics and

biogeography of the subfamily have never been studied. Several genera inhableg/the

World have never been revised, a number of species in the group were described more than 50
years ago, and many of those descriptions were inadequate. Consequently, | present here the first
systematic and biogeographic study of the Tillinae in the Wsld. First, a revision of the

New World Tillinae, excluding the specigsh CymatoderaGray is presented.he diagnos

and redescption of 26 species frorhl of he 12 tillinid genera frorthe New World are given; a

new synonym, keys to genera and species, and distribution maps for all the genera treated here
are also given. Collectiorath for all species examinedpgesented. A new genus wasdebed

based on this work a separate plibation. Second, a phylogenetic analysis based on 91
morphological characters and a molecular phylogenetic study based on the analysis of three loci,
16S rDNA,COl and 283DNA, for 89 taxa in 37 geneia presentedResults were compared

with previous dhssificatiors at the subfamily level. Results are generally consistent, recovering
Tillinae as a derived and monophyletic group; Old World tillinids were found to be basal groups
and sister to New World Tillinae; the New World gefusychotilluswas foundo be sister to
remaining New World Tillinae; the small gen&arrotillus, Callotillus, Monophyllaand
Neocallotilluswere recovered as basal lineages within the New World Tillinae with intergeneric
relations not fully resolved; and the speeaies Cymabderawas found to be a paraphyletic

group by the inclusion of the genekeaeodontiaBogcig CymatoderellaandLecontella A



phylogeny was also constructed based on a concatenated molecular + morphology dataset; the
topology obtained from this analysgsgenerally consistent with the moleculand morphology
based phylogenies, separately. Finally, a hypothesis of the historical biogeography of
Cymatoderathe most speciesch genus in the subfamily Tillinae, is presented. The genus is
endemic to, buttoadly distributed, in the New World. The principal aim of the study was to
infer the age of origin of the group. Hypotheses regarding the center of origin, patterns of
distribution, and putative processes that led to the widespread distribution obtipsage
presented. A phylogenetic analysis of 50 New World tillinid species was constructed using the
markers 16S rDNA, COland28SrDNA. A relaxed molecular clock calibrated with three
secondary dates derived from other tioadibrated phylogenies is mented. Biogeographic
processes were studied using a Bayesian Binary Markov Chain Monte Carlo analysis in the
software Reconstruct Ancestral State in Phylogenies. Results obtained here indicate that
Cymatoderaemerged approximately 71.5 MYA during the ridetaceous in what is now
southwestern USA and northern Mexico. Two major dispersal events occurnegl tthe

evolution ofthe Cymatoderdineage the firs{ an eastern migration proceasid the secona
southern migration event, the latteute hada greater impdmn te diversificéion of the group
Overall, this research provides a solid foundation for studying the systematics and biogeography
of the world Tillinae. Species with recent shared ancestry tend to have similar functional traits
for exploiting simila resources. A robust phylogenetic analysis can help elucidate prey
preferences or other biological traits for species whose biology is poorly known. This study will
also serve as a foundation to investigate broader evolutionary aspects of the suhiamag, s
predatofprey associations, mimicry, and the emergence and diversification of pheromone

reception, one of the most interesting aspects within the evolutionary history of the group.
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Abstract

The subfamily Tillinae is composed of approximately 700 species with a cosmopolitan
distribution. In the New World, the group is composed of 164 species classified in 12 genera.
Tillinids are generalist predators of other insects but there is some eabkpgcificity among

related species (i.e. predation on bark and wwomthg beetles)The systematics and

biogeography of the subfamily have never been studied. Several genera inhabiting the New
World have never been revised, a number of species indhp grere described more than 50

years ago, and many of those descriptions were inadequate. Consequently, | present here the first
systematic and biogeographic study of the Tillinae in the New World. First, a revision of the
New World Tillinae, excluding & speciesich CymatoderaGray is presented.he diagnos

and redescption of 26 species frorhl of he 12 tillinid genera frorthe New World are given; a

new synonym, keys to genera and species, and distribution maps for all the genera treated here
are also given. Collectiorath for all species examinedpgesented. A new genus wasdebed

based on this work a separate plibation. Second, a phylogenetic analysis based on 91
morphological characters and a molecular phylogenetic study based on the analysis of three loci,
16S rDNA,COl and 283DNA, for 89 taxa in 37 geneia presentedResults were compared

with previous dhssificatiors at the subfamily level. Results are generally consistent, recovering
Tillinae as a derived and monophyletic group; Old World tillinids were found to be basal groups
and sister to New World Tillinae; the New World gefusychotilluswas foundo be sister to
remaining New World Tillinae; the small gen&arrotillus, Callotillus, Monophyllaand
Neocallotilluswere recovered as basal lineages within the New World Tillinae with intergeneric
relations not fully resolved; and the spedieti Cymabderawas found to be a paraphyletic

group by the inclusion of the genekeaeodontiaBogcig CymatoderellaandLecontella A



phylogeny was also constructed based on a concatenated molecular + morphology dataset; the
topology obtained from this analysgsgenerally consistent with the moleculand morphology
based phylogenies, separately. Finally, a hypothesis of the historical biogeography of
Cymatoderathe most speciesch genus in the subfamily Tillinae, is presented. The genus is
endemic to, buttoadly distributed, in the New World. The principal aim of the study was to
infer the age of origin of the group. Hypotheses regarding the center of origin, patterns of
distribution, and putative processes that led to the widespread distribution obtipsage
presented. A phylogenetic analysis of 50 New World tillinid species was constructed using the
markers 16S rDNA, COland28SrDNA. A relaxed molecular clock calibrated with three
secondary dates derived from other tioadibrated phylogenies is mented. Biogeographic
processes were studied using a Bayesian Binary Markov Chain Monte Carlo analysis in the
software Reconstruct Ancestral State in Phylogenies. Results obtained here indicate that
Cymatoderaemerged approximately 71.5 MYA during the ridetaceous in what is now
southwestern USA and northern Mexidovo major dispersal events occurradidg the

evolution ofthe Cymatoderdineage the first, an eastern migration process, and the second, a
southern migration event, the latter robtgla greater impdmn thediversification of the group
Overall, this research provides a solid foundation for studying the systematics and biogeography
of the world Tillinae. Species with recent shared ancestry tend to have similar functional traits
for exploiting simila resources. A robust phylogenetic analysis can help elucidate prey
preferences or other biological traits for species whose biology is poorly known. This study will
also serve as a foundation to investigate broader evolutionary aspects of the suhiamag, s
predatofprey associations, mimicry, and the emergence and diversification of pheromone

reception, one of the most interesting aspects within thietemaary history of the group.
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Chapter 1 - Introduction

1.1 Theinfraorder CucujiformiaLameere, 193&nd the superfamily Cleroiddaatreille, 1802
The infraorder Cucujiformia includes the vast majorityhefbivorous beetles. The group
currently includes the superfamilies Chrysomelojd&daroidea, Cucujoidea, Curculionoidea
Lymexyloidea andTenebrionoideaLameere (1938) was the firtst propose this taxonomic
grougng. Crowson (1955) initially includethe Bostrichiformia in his Cucujiformia series
Lawrence &Newton (1995) redefined this arrangemtenthe current classification. The
superfamily Cleroidea was first establishedha larval system developed by\Biig &
Craighead (193), in which the fanilies Trogossitidae (Clavicornia) and Cleridselyridae
(Malacodermata) were grouped together. In addition to those families, thesanttioded the
Dermestidae, Cisida€atogenidae (now separated as Cucujidae and Passandridae) and the
Bothrideridae jow separated into Bothrideridae and Colydiidae). Interestingly, the striking
similarities between larvae of Trogossitidae and ClerMagyridae were overlooked by the
entomologists of that tim&harp and MuirX912 were the first to speculate abqassible
relationships between adult formsTobgossitidaeand CleridaeéMelyridae. Subsequently,
Crowson (1955, 1964) redefined the superfamily Cleroidea in a newlsens@oving
Bothrideridae, Cisidae, Colydiidae, Cucujidae, Dermestidae and Passandnddgdroidea. In
the most recent classification of the Cleea of the world by Lawrence Bewton (1995), the
authorsindicatedthatthe superfamily should be composedPbioiophilidae, Trogossitidae,

Chaetosomatidae, Cleridae, Acanthocnemidae, Phyidesedrionoceridae and MWedae.



Ot her authors ( Majl®92719917) addet the fandili@stAftalokidade,i b~ |
Dasytidae, Gietellidae, Malachidae, Mauronisciddetaxinidae and Thanerocleriddewever,

this classification has not been widelgcepted.

1.2 The family Cleridae Latrde, 1804

Cleridae is the second largetroid family after Melyridae The groups mainly
composed oindividuals with predatory habitbut some saprophagous and polliniphagous
species can be found. The latest classification of the Clandagles13 subfamilies. Adults of
Cleridae are readilglistinguished from other members of the superfamilyhieypresence of a
postgular plat®r poggular processsge Fig. 2.6 AB from Chapter 2) anthe laterolacinia may
be reduced to a laciniaiflection (Opitz, 2010). Larvae of Cleridae are distinguished from other
families of Cleroidea by the strongly prognathus mouthparts with transversesstiptse
elongate gular region, weth is heavily sclerotized #lhe epicranial regio(Foster &Lawrence,
1991). larval stagse are also active predators on a wide variety of insects. Clerid spezies
associated with woodgnd hervaceoyslants and can eund on or under the bark, in tunnels
of wood and cone borers, in galls, or on plant foliage. Several species of theEysrneesus
andThanasimusre important predators variousbark and ambrosia beetigeciesn
coniferous forests. Adults of défent subfamilies, especially Clerinae, are found on flowers,
where they feed on pollen. Members of the subfamily Tillinae are strongly attracted to light. The

genusNecrobiais composed of scavenger species

The first significant taxonomitreatment®n Cleridae were done by Spinola (1841, 1844

b) and Klug (1842), which incorporated species descriptiamsbering in the hundredsater



on, much descriptive work waone by LeConte, Gorham, Horn, Melsheimer, and Chevrolat,
coleopterists whaontributed to the knowledge of this family through the end of the 19th

century.The modern clssification of theCleridae iSundamentally based on the work of

Corporaal (195pandCrowson (1964)Corporaal published the first edition of the world clerid

catalog in which he proposed a sexgeibfamily system to accommodate approximately 3,300

speciesn 290 generaMuch of the work done by Corporaal remains unrevised and some authors

have questioned the validity of several genera and species within Golp@ras c at al og. Ho
this is the most comprehensive work to date and remains a highly wfefehice for further
systematiavorks. This classification is based largely on the morphology of the antenna, elytr

and abdominal characteiSonsidering th&ighly homoplastic nature of antennal morphology,

significant changes have been made in recent

Barr (1962), in a nomevisionary work, recommended the use of only two subfamilies
within Cleridae, with each of those sifaded into tribes. These subfamilies are the Clerinae,
represented by the tribes Tillini, Phyllobaenini, Thaneroclerini and Clerini, and the Korynetinae,
characterized by the tribes Epiphloeini, Enopliini and Korynetini. Opitz (2002) commented that
the arrent assignment of supraspecific groups in Clendaghighly subjective and often
lacked sufficient morphological, molecular, and zoogeographical bases. Thus, he considered a
classification in which all of the tribes listed by Barr (1962) should begrezed as subfamilies,
and theTarsosteninae to be added as a subfamily pending further Wark (i b ;| , 1997

Gerstmeier et al., 1999



Mor phol ogi cal (Kol i b™ 1, 1992, Opitz, 2010)
classificdgions of the Cleridae have é&e proposedwyith partial disagreement in tesof the
phylogenetic position ai number of subfamilies. In spite of such disagreement in the higher
classification of the Cleridae, the morpholdgya s ed phyl ogeni es presentec
and Opitz (2010) are rel at i-basedglassificatog,widhe nt wi t
exception of the pason of AnthicoclerinaeCurrently,there is general consensus in terms of the
taxonomic state of the family. Thirteen subfamilies are recognized: Clerinae, Enopliinae,
Epiphloeinae, Hydnocerinae, Korynetinae, Tarsosteninae, Téwdeenae, Tillinae,
Neorthopleurinae, Tarsosteninae, Peloniinae and Anthilcolerinae (Opitz,@0dter et al.,

2013).

Boving & Craighead (193, b)described various clerid larvae of the world as they were
known at that time. Despite this valuable information, little woak been done concerning
clerid larvae since thei few authors, such as Foster, have worked on the larvae of
Thaneroclerinae (I®a), the larvae of Tillinae (1976b) atieklarval stages ofrichodes
(1976c¢). No comprehensive revisionary work has focoesddrval cleridsandtheir potential use

in inferring phylogenetic relationshigsas not been studied further

Relatively ittle molecular work has been done with tleridaecompared to other beetle
groups except for a few studies widely known predaceous members due to their significance
as predators of economically important bark and ambrosia beetles. However, most of thes
studies were only at an intraspecific level. For example, Sdtraly(2005) determined the

levels of genetic differentiation and the amount of gene flow among different populations



throughout the native rage dhanasimus dubiug-abricius) apredato of various bark beetles

in temperate forestMolecular data have prongo be extremely useful in determining
phylogenetiaelationshipsn manyorganismsRecently Gunteret al (2013) developed a
phylogenetic analysis of the world Cleridae baset@h mitochondrial and nuclear DN#is
phylogenetic hypothesis provides a solid framework for resolving other taxonomic issues within

the classification of the Cleridae.

1.3The subfamily Tillinad.each, 1815

The subfamily Tillinae is the secohargest subfamily of checkered beethdter Clerinae.
Tillinids can be distinguished from other clerid subfamilies by the fusion of the
procryptosternumvith the pronotal extensigm synapomorphic charactéiat distinguishes this
group ofcheckered beetles from remaining Cleri¢eee Fig2.6 GD from Chapter 2).
Secondary characters that readily distingdiglnae fromother congeners arbody oblong,
narrow to robustmouthparts mostawnmonly prognathoygyes most oftenoarsely faeted
anennae composed of 1011 antennomeregpronotum campanate to bisinuateprocoxal
cavities closed posterioryntercoxal process joins the proabprojections)one longitudinal
carina on the anterior piown of each metacoxal cavitgiprsolderal ridge absentarsal formula

5-5-5.

Most Tillinae are generalist predators of various groups of insects, but it is suspected that
there is some specificity at the ecological level (i.e. predation almost exclusively orbaaogl
beetles). Membesrof the Tillinae are commonly associated with lignicolous environments.

Coarsely faceted eyes in several species indicate nocturnal activity. Beeson (1926) stated that



Cylidroctenus chalybaeufWestwood) habeen associated with threeDicterocarpus
turbinatusGaertner, infested with the wood bokégterobostrichus aequal{®Vaterhouse).

Gardener (1937) mentioned tHallus succintuhevrolathas been reared from the bamboo
plantDendrocalmus strictuRoxburgh)Neesinfested with bostrichid specie& comprehensive
review of the predatory activity of the geruscontellaWolcott & Chapin is given by Mawdsley
(2002).Cymatodera bicolofSay) has been observed to prey on the cerambycid beetle
Chyptophorus verrucosy®livier) feeding onCornus floridaL. (Opitz, 2010). A number of
Cymatoderaspecies are known to prey on economically important insect pests, such as the naval
orangewormAmyelois transitellaValker inJuglas regiaL. (Michelbacher &Davis, 1961), and

the galls of the cynipi®isholcapismammaKinsey found on several species@iercus

(Balduf, 1939. Burke et al. (2011) identified a number@fmatoderaspecies attracted to bark

beetle aggregation pheromones in forest stands affectedrmroctonugandlps species in

central and south M&co. Due to the coarsely faceted nature of their eyes, a number of Tillinae
species are nocturnal or crepuscular. Rifkind (2006) mentioned that®onsoderaspecies

are capable of stridulating. This behavior may be the result of auditory Batesiamymimic

Rifkind hypothesized that margyymatoderaspecies resemble nocturnal mutillid wasps that,

when threatened, emit a stridulatory sound before stinging its attacker, a behavior known as
deimatic stridulation. Opti adefuhericOmmentsci t i ng
stating that the perpendicular carina observed on the metacoxal cavities, a character observed in
many tillinid species (see Fig. 3-I2from Chapter 3), in conjunction with the metacoxal

transverse carinae, when rubbing against ettodr, may function as the plectrum point capable

of producing such stridulatory sounds.



Tillinae has a global distributiofnowever the greatestpecies richness is found in the sub
temperate to subtropical, thorny and scrub forests of North Amandathe tropical regions of
Africa and Madagascain his Coleopterum Catalogus Suplementarporaal1950) recorded
51 genera with approximately 521 species worldwide. Opitz (2010) included 543 described
species in 67 gener@resently, the subfamilg composed of almost00 species classified in 68
genera (Corporaal, 1950; Opitz, 2010; Burke et al., 2005he New World, Tillinae is

distributed from south Canada to South America (see Fif=Rffom Chapter 2).

In the New World, Tillinae is compesd of 12 genera and ajpgimately 160species
(Corporaal, 1950; Opitz, 201 Burke et al., 2015; Burke &olnerowich, 2016)Much of the
confusion regarding the systematics of e WorldTillinae comes fronCymatoderaGray,
the most speciose genushdw World tillinids This genus is composed of approximatel® 13
speciegBurke et al., 2015) but many species are yet to be described and several synonyms exist.
Cymatoderas restricted to the New World, wienhigh concentration of species found in
southwesern USA and arthernMexico, andsomerepresentatives extending$outh America
Undescribed species are frequently found, especially from Mexico and Central Atdeecall,
Cymatoderas in dire need of revisionary work and there is particulad meeefining the
morphological characters that define the group. In addition tpGlgireatoderas closely related
to the smaller genetzecontellawolcott & Chapin BogciaBarr, andAraeodontiaBarr, making
difficult the separation of these gendrmally, the rarity of many specimens and the lack of
adequate study material and comparisons tyjike material makes the study of the group more
difficult. Thelack of hypothesized phylogenetiglationshig and the considerable amount of

variation withn this genus hinder a better understanding and proper classificationTdfittze



of the New WorldRemaining genera within th&llinae in the New World are relatively small

generacomposed of no more than six species

Overall, the subfamily Tillinaés in dire need of revisionary work, and there is critical
necessity to explore and evaluate morphological characters that properly define and delimit a
number of genera and species within the group. Much of the confusion regarding the systematics
of theTillinae comes from the large gené&tadiscusChevrolat,Cylidrus Latreille, Cymatodera
Gray, PallenisLaporte de CastelnaBtenocylidrusSpinola, andillus Olivier. These genera
alone represent approximately 50% of the total number of described speeyesere erected
during the eighteenth and nineteenth centuries, and have not been revised since. Other groups
within the Tillinae are relatively small genera that include roughly 300 species. Finally, little is
known about the biology, ecology, and ¢gography of these beetles, and several species are

seldom mentioned in the literature.

This study proposga robust phylogenetic hypothesis for the New World Tillinae and
provides revisiors of smallgenea within the New World Tillinaenformation that has not been
updated in more than 50 years. Presently, there are no comprehensive keys to gepeeiesd
Several checkered beetle spe@ss commonly founth bark and ambrosia beet@d other
secondaryoring insecbutbreak§Mawdesly, 2002)The appropriate use of the checkered

beetles as biological control agehtavilyrelies onthe proper identification of these beetles

Finally, the biogeographic analysigven here presents a hypothesis allogtcenter of

origin and the distribution patterns the speciose g@yusatoderahas undergone. This study



serves as a badwsr future research related to the ecology antbgipof other New World
Tillinae genera and may also serve as a foundationrfolasistudies for remaining clerid

subfamilies.
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Chapter 2 - Taxonomic revision of theNew World Tillinae L each

(Coleoptera: Cleridae), excluding the genu€ymatoderaGray

Abstract

TheNew Worldgeneraof Tillinae Leachsensu latpexceptCymatoderaGray,are revised. A
diagrosisandredescriptionof the species oAraeodontiaBarr, Barrotillus Rifkind, BogciaBarr,
Callotillus Wolcott, Cylidrus Latreille, CymatoderellaBarr, Lecontellawolcott & Chapin
MonophyllaSpinola,Neccallotillus BurkeandOnychotillusChapinarepresentedBogcia
oaxacaeBarr is proposed as a junior synonynBafgcia disjunctaBarr. The following species
are redescribediraeodontiaisabellae(Wolcott), A. marginallisBarr, A. peninsularis
(Schaeffer)Barrotillus kropotkiniRifkind, Bogcia disjunctaBarr, Callotillus bahamensis
Vaurie, C. eburneocinctudVolcott, Cylidrus abdominaliKlug, Cymatoderella collaris
(Spinola),C. morulaRifkind, C. patagonia€Knull), Lecontellabrunnea(Spinola),L. gnara
Wolcott, L. striatopunctatg Chevrolat) Monophylla californica(Fall), M. pallipesSchaefferM.
terminata(Say),NeocallotilluselegangErichson),N. intricatusWolcott, Onychotillus vittatus
Chapin, andD. cubanaDe Zayas.Transcriptiors of the original descriptiors of Araeodontia
picipennisBarr, Bostrichoclerus bicorni¥an Dyke,Neocallotillus crusoéWolcott) and
Monophylla cinctipennigChevrolat) are presentedollectiondataareprovided for allspecies
revised Keysto New World genera and species green Taxonomic characters of relevant
importance ar@resente@nd discussednd dstribution maps for all New World genera are

given.
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1. Introduction
1.1 Classification and species numbefshe family Cleridae and the subfamily Tillinae
Cleridae is the secordrgestfamily within the superfamily Cleroidea. Cleridsommonly
known as checkered beetlean be distinguished fromthercleroid beetles based on the
presencef a postgular plate or postgular processmbes of other cleroidamilies do not
possess thatharacter staté-ig. 2.6 A-B). The current classification of Cleridae divides the
family in 13 subfamilies (Opitz, 2010; Gunter et al., 20Td)inae, thesecond largest subfamily
within Cleridaewas originally erectetly Leach (1815)Tillinae has acosmopdtan distribution
with approximately 70@escribed specias 69 genergCorpaaal, 1950Gerstmeier and Weiss,
2009;Gersmeier and Eberle2011 Opitz, 2010. In the NewWorld, Tillin aeis distributed from
southernCanada t@entralSouth America, including the West Indies (Fig. 2821), andis
represented b¥2 generaAraeodontiaBarr, Barrotillus Rifkind, BogciaBarr, Bostrichoclerus
Van Dyke,Callotillus Wolcott, Cylidrus Latreile, Cymatoderasray, CymatoderellaBarr,
Lecontellawolcott & Chapin,MonophyllaSpinola,Neocallotillusn. gen.Burke and
OnychotillusChapin Cymatoderas the most speciose genusadifclerid beetles itthe New
World, and by itself, representtnaost20% of all described Tillinaspecies. ietaxonomic
status of mangymatoderaspeciess uncertairand thegenusas a wholdas never been revised.
A revision of the genuwould bedifficult because rany speies are poorly representadpulic
and private collectionsijumerous species are rarenature andcomparisos with typesare
particularlydifficult due to the rarity and unavailability of this materiéihe vast majority of
Cymatoderaspedesinhabitthe USA and Mexicq with some species exteind to Central
America andafew into South AmericgFig. 2.21G). Due to thdarge numbeof Cymatodera

speciesthis genusis excluded from this revisionary workhe rest of thgenerawithin the New
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World are small groups with less than 10 described speciesarabhith threemonotypic

generaBarrotillus Rifkind, BogciaBarr, andBostrichoclerusvan Dyke

1.2 Biologyof the subfamily Tillinae

The natural history ahe Tillinaeis largelyunknown however as a general rule, theye
generalist predaterof various groups of insecillinids are commonlyound inhabiting
lignicolous environmentLoarsely faceted eyes in several species indicate nocturnal aatigity
most genera are attractedlight. A numberof species in the gen@ymatoderaGray have been
observed feeding on wodabring beetle¢Burke et al., 201), solitary and gall wasps
(Michelbacher and Davis, 1961he larvae of numerous lepidopterous spe(@adduf, 1935)
andaphids and scalg¢®pitz, 2010) many of these insects are considered sanitary pests of
moderate to minor importanc€ymatodera bicolo(Say)has been observed feeding on the
cerambycidChrysophorus verrucosy®livier) a wood boring beetle found inside the Floridian
dogwoodCornus floridaL. (Opitz, 2010)In the Old World,Tillus succintusSpinola has been
reared inthebamboo planDendrocalamus strict&aertner (Gareher, 1937); Beeson (1926)
indicated thaCylidroctenus chalybaeuWWestwood) habeen observed to prey on the

bostrichidbeetleHeterobostrichus aequali§Vaterhouse)

1.3 Taxonomyof the subfamily Tillinae

Historically, the description and classification of species within Tillinae have iz
on exernal morphological charactegimarily using antennal gestalt, elytral configuration,
pygidial shapeand overall integument color. Many species withi@New World Tillinae are

difficult to identify due to intraspecific morphological vdramn, a situation particularly common

17



for the specios€ymatoderawhere more than 13pecies have been descril{Bdrke et al,
2015) with manyundescribed specigeislost of the speciedescriptions and keys to species are
based on one orfaw specimensand intraspecific variationads not been examined in det&ix
revisionaryworks (Barr, 1952 Burke & Zolnerowich, 2016Gerstmeier and Seintner, 2013;
Gerstmeier and Weiss, 2008erstmeier and Huesmann, 20&blervicens, 199gertainingto
Tillinae have beenanductedand only tleseof Barr (1952, b and Burke &Zolnerowich
(2016)addressedllinid species inhabitinghe New World Corporaal (1950) published the first
comprehensive world catalogue of the Cleridae; in this work, he promdeg bographical
references. Corporaals ¢ a ts autdatgdware many species have been describedisamce
In the New World, very fewaxonomicstudiesof the Tillinaehavebeenconductedwith authos
such as Barf1947, 1950a, 1950b, 1952a, 1952b, 1962, 1975, 1978 Chapin(1927, 1945),
Knull (1934, 1940, 1946, 1951 Rifkind (1993a, 1993b, 1995, 1996, 201Schaeffe(1904,
1905, 1908, 1917 and Wotott(1909,1910, 1911, 1921, 1923, 1927, 194€)ng the principal

contributorgto the current kowledge of the subfamilyn the Americas

The work presented here is intended to be the first part of a series of revisionary works
which will includeall Tillinae members in the New World@he Tillinae as a whole is in dire
need of taxonomic revisioihe majority ofNew World tillinid genera have not been revised,
many species remairew to science, angeneric and specific limitgrecurrently a taxonomic
conundrumin this analysis, all lesser groups within the New World Tillinae are reVasslto
thecomplex taxonomic statwsd the numbesf species comprisinGymatoderathis genuswill

be revised separately future worls.

18



2. Material and methods
2.1 Taxonomic sampling

Twenty-six speciesrepresentind 1 of the 12 tillinid generainhabiting the New Worldre
here treatedCylidrusabdominalisKlug, a speciegstablished iBrazil by Corporaa(1950) and
very likely an introduction from the Old World (Gorham, 1876)etescribedMaterial from
themonotypic specieBostrichoclerusicornisVan DykeandAraeodontia picipenniBarr,
NeocallotilluscrusoeWolcott, andvionophylla cinctipennigChevrolat) were ricavailable

during the analysis, btthe origiral descriptionsretranscribedelow.

If more than one malper species was availabld uporpermission from the
correspondingepository collections or private owisemale genitaliavereextracted and
dissectedrom selected specimerSenitalia extraction and dissection procedures are similar to
those outlind by Ekis (1977). Most morphological terminology follows the work of Ekis (1977),
Rifkind (1993), and Opitz (2010). Specimens were examined witRieaLMZ7.5
stereomicroscope. Images were taken and measured using a Leica DFC 500 digital camera, and
stacked using the software Zerene Stacker V. E0dnning electron photographs were taken

using a Hitachi 3500N variabj@gessure scanning electron microscope.

2.2 Collection repositories adpecimens examined

The followingcodens refer tpublic or private collections from which material was
obtainedand examined for this revisionary wokmerican Museum of Natural History,
Washington D.C.AMNH); University of Arizona Insect Collection, Tucson, Arizona (UAIC);

British Museum of Natural History Collection, London, YUBMNH); California Academy of
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Sciences Insect Collection, Sacramento,(CASC); Coleccién de Insectos de la Universidad
Auténoma de Mrelos, Cuernavaca, Morelos (UAM@pleccion Nacional de Insectos UNAM,
Distrito FederalMéxico (CNIN); Colorado State University Insect Collection, Fort Collins,
Colorado (CSUC)Field Museum of Natural History Collection, Chicago,(RMNH); Florida
StateCollection of ArthropodsGainesville, FL(FSCA); Instituto Nacional de Biodiversidad,
Heredia, Costa RicANBIO); Institut Royal des Sciences Naturelles de Belgiguaessels
Belgium (IRSNB); Jacques Rifkind Collectionvalley Village, CA(JNRC);James E. Wappes
Collection San Antonio, T{JEWC);Kansas State University Museum of Entomologarad
Prairie Arthropod Researcollection, Manhattan, KS (KSUC) Mus ®u m Nat i onal d @
Naturelle, Paris, France (MNHNYlusée Royal de I'Afrique Central€ervuren, Belgium
(MRAC); Natural History Museum of Los Angeles, California (LACNDhio State University
Collection Columbus, OhigOSUC);Robert H.TurnbowCollection, Enterprise, ALRHTC);
Texas A&M Insect Collection, College Station, TX (TAMWniversita di Firenz€ollezione,
Florence, Italy (UFBI)University of Arizonalnsect CollectionTucson, AZ JAIC); University
of California, Essig Museum of Entomolgdyalifornia, BerkelefEMEC); University of
Georgialnsect CollectionAthens, GA(UGCA); University of Kansas, Snow Entomological
Museum Lawrence, KS (SEMC)Jtah State University Collection (USUG)eston Opitz
Collection, Salina, KS (WOPCYVilliam F. Barr Museum, Uniersity of Idaho, Moscow, ID

(WEBM).

3. Systematics

Tillinae Leach 1815
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Type genusTillus Oliver, 179Q

SynonymsTilloides Spinola 184Xpars) Rev. Zool. IV, p. 7XleroidesSpinola 1844 (pars)
Clérites,p.48C1 eri dae Desmarest 1860 (pars) in Chent
Tillini Lhde 1900,Ent. Zeitig., LXI, P. 6; Tillinae Schenkling 1906. Deutsche Ent. Zeitschr., p.

242,

Differential diagnosisTillinae is characterized bgfusion of the procryptosternumith
the pronotal extensigm synapomorphic charactéiat distinguishes this gup of checkered
beetles fronotherCleridae(Fig. 2.6 C-D). Secondary characters that readiifferentiate
Tillinae from otherclerid subfamiliesare body oblong, narrow to robu&.1-2.5); eyes most
oftencoarsely facete(Fig. 2.12A); anennaecomposed of 0 11 antennomeregFigs. 2.8
2.17); pronotum campanate to bisinuatéFigs. 2.5E, 2.7 GD); procoxal cavities closed
posteriorly(Fig. 2.6D), one longitudinatarina on the anterior pyn of each metacoxal cavity
(see Fig. 3.1:D from Chapter 3)dorsolderal ridge absenandtarsal formula -5 (See Fig.

3.13F from Chapter 3).

Reckescription.Body form: slendeto moderatelyrobust, oblong, elongate to short.
Pronotum: oblong, long, constricted posteriorly antheimes anterior to frontal margin
producingsinuoudateral margins. Size: 340 mm. Integument colarfrom black topiceous and
light piceouswith somemetallic tones; elytral fasciae with predominant hues of brown, red and
yellow. Head: large to very large; epistomal sutures patalligebly sinuatewell developed

and extended posteriorly; clypeus well developed; eyes small to very large, amagmate
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anteriorly,slightly to coarselyfaceted; gula broad, extended posteriorly, postgular process well
developed, antennaeroposed of 9 td1 antennomerefom filiform to pectinatewith various
degrees of serration observeadyely capitate; mandies well developed, stout; maxilla with
well-developed l&erolacinia, terminal labigdalpi digitiform to cylindrical terminal maxillary

palp cylindrical to securiformtabium developed. Thorax: pronotum ranging from long bisinuate
to campanulate to subquadradersolateral carinae absent; abdomswalires complete;
prosternum longitudinally expanded anteriorly; prointercoxal process expanded anteriorly,
closed internlly and posteriorly; mesosternumglimdrical; mostpunctations on elyél disc

bearing setggunctatios may reach apex or napipleural fold moderately to strongly
developed and positioned laterally; anterior carina usually present; legs with térsayeil
developed, tarsal formula®5, fourth tarsomere never reducealsal claw well developed,

with one or two tarsal denticles; tibia and femora about the same length; tibial spur foi2aula 2
2,02-2, 221-1, or B0-0; tarsal pulvilliar formulat-4-4, 44-3, 4-3-3, or 42-1; posterior wing
venation well developedbdomen: Six visible ventrite$iyst ventritealmost always

longitudinally carinate proximal to metacoxal cavities; sixth visible ventrite inciséallgier

not; spicularfork well developed, plates developed, intrasfacplate expanded anteriorly;
aedeagus moderately to strongly sclerotized, phallobasic apadenpdete phallobase

acuminate distallyinternalovipositor elongate, usually as longlasgth of abdomen

3.1Key toNew World genera.

1. Anterior coxal cavities opened internally and posteri@gfly. 2.6C)....non-Tillinae Cleridae

- Anterior coxal cavities closed internally and posteriorly (Fig:)6..................... Tillinae (2)

2 (1). Frons with a pair of prominent horns arising immediately above. eye$ostrichoclerus
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- Frons without a pair of prominent NOMNS ..........coiiii e 3

3 (2). Head conspicuously enlarged throughout its length, as wide as or wider than pronotum; body

integument feebly clbied(Figs. 2.3A and 2.5D)..........cccocieiieiie e Cylidrus

- Head not conspicuously enlarged throughout its length (Fig. Z=3; Body moderately to

conspicuously clothed (Fig. 2.20) ........cccociiiiiieiee et sree s 4

4 (3). Last antennomere flattened laterally, much longer than length of pree@tempomeres

combined (Fig. 2.10 GD and2.4-D))......cccceiiiiiiiiieiienie et Monophylla

- Last antennomere not flattened laterally, not enlarged; length of last antennomere shorter than

length of preceding antennomeres combined (Figs. 2.8 and.2.9)..........ccccccoeeeveiieciecnene, 5
5 (4). Antennae composed of 10 antennomeres (Fig. 2.1308,.C....cooooiiiiiecieie e 6
- Antennae composed of 11 antennomeres (Fig. 2:H) G.......c.cocooiiiiiiiinieneee e 7
6 (5). Slender species; elytra in lateral view flat $FRJ13A; 2.2 BC) ................. Neocallotillus

- Robust species; elytra in lateral viewoderately to stronglgompressededially (Figs. 2.13B;

2.2 DFE) oo e nre e Callotillus

7 (5). Antennomeresi40 strongly serrate (Fig. 2@); length of specimens approximately 7 to

- Antennomeres 40 slightly to moderately serrate (Fig. 2.9FEard 2.10 EH); length of

] oLTo g T=T g K20 I 4 ] o o OSSPSR 8
8 (7). Tarsal claws with one inner dentiCle............cooveveee i, Onychotillus
- Tarsal claws with two inner denticles (Fig. dBY .......cooirieiirie e 9
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9 (8). Basal denticle of tarsal claw digitiform (Fig. ZEB........ccccccevieeririieeneeieeee. Araeodontia

- Basal denticle of tarsalaw trigonal (Fig. 2.7B).......cccciiiiiiiiiiie e 10

10 (9). Elytral punctations coarse, elytral striae extending to apex of elytra (Fig; 2.3.6

,,,,

F) € € € € € oo s Lecontella

- Elytral punctations moderately to very feebly impressed, elytral striae not extending to apex of

L] X o TR0t T I ) SRR 11

11 (10). Elytral disc with a pair of pale, moderately obliqgleyatedfasciae, and a pair of pale,

elevated macula@=ig. 2.2E), small SPECIMENS.........cccveevviiiiciieeie e Barrotillus

- Elytral disc withoutelevatedfasciae or maculae, small to very large specimens (Fig. 2.1 D, F)

..................................................................................................................................................... 12
12 (11).Ommatidiafinely faceted, small specimens (Fig. EB.........cc.cccvvreenenn. Cymatoderella
- Ommatidiacoarsely faceted, small to very large specimens (Fig=R)12.........c.cccccervervrnnne
..................................................................................................................................... Cymatodera

3.2 AraeodontiaBarr, 1952

Type speciesCymatodera peninsulariSchaeffer, 1904), original designation.

(Distribution shown in Fig. 2.2B)

Differential dagnosis.The distinctivdight testaceous tbrownish color on the elytralisc

(Fig. 2.1A-D), in combination with the structure of the basal denticle of the protarsallEigw
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2.6-E), will serve to distinguisimembers othis genus from the simil&@@ymatodera
Specifically, the basal denticlesAmaeodontiaare digitiformy while members oCymatodera

havethis basal denticle trigonal (Fi@.7-B).

Redescription.Size: 612 mm.Color: light testaceous to dark brown, fagcen elytraldisc
ranging from testaceous to dark brovidody: winged speciesnoderately elongate, robust.
Head: including eye width wider than pronotum; integument smooth to moderately punctate;
eyes large, coarsely faceted, feebyarginatenteriorly; antennae filiform to moderately
serrate composeaf 11 antennomeresgachingposterior half of pronotum; froran bebi-
impressed or not; terminal labial paecuriform; terminal maxillary paigylindrical,
compressed laterally. Thorax: pronotum smooth to feebly punctate, widest at middle, sides more
constricted behind middI@rosternum smootto slightly punctate mesosternum feebly to
moderately punctate; metasternsahightly punctateglabrouso moderately vestednetaventral
process notompressednteriorly;metepisternunconcealedhroughout its lengtim lateral
view. Elytra: elongatesubparallelslightly broadebehind middlefeebly to moderly
punctate, purtations extending tposteriorthird but never reach apescutellum ovoid, nb
compressednoderately vested; epipleural fold coete, narrowing towa apex.Legs:
moderately to coarsely rugose; profemora slightly swollen; tarsal forrdsé; fibial spur
formula 44-4, pulvillar formula 44-4; two tarsal denticles, tarsal denticles digitiform in shape
(Fig. 2.6-E); moderately to strongly vested. Abdome: visible ventrites ventrites 15
impressed laterally or not; pygidium of matesderatelydifferentiatedfrom that of females
(Fig. 216 A-D); maleswith sixth ventrite moderately, narrowly,-8haped emargina{€ig.

2.16-B); pygidiumof femalessimple broadly roundedFigs. 2.16 GD). Aedeagus: moderately
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sclerotized; length of aedeagus shorter than the length of abdomen; tegmen triangular;
phallobasic apodeme elongate, as long as or longer than plealtiegzhallic struts, enlarged
distally (Fig. 2.18 AC). Male and female pygidium shapenist variablefor all the species in the

genus

RemarksThe genusis currently composed of five species. Barr (19&#)ducted a
revisionarywork of thoseCymatoderaspecies possessinggitiform tarsal denticles (Fig. 2-B).
Barr assumed that, based on the state of the tarsal denticles, these species should be assigned to a
different genus. The tarsal denticleSQyfmatoderaare triangular (Fig. 2-B); however, ths
character was inconsistent in three species originally assigi@drtatoderabccurring in
northernMexico, Lower California anthe southwestrnUnited StatesAs a resultBarr erected
Araeodontisanddescribedwo new speciedraeodontia pictandA. marginalis In addition to
those differences found in the structure of the tarsal denticles, the distinctive integument color of
the genusis probably an adaptation to the arid environments where these species occur (Fig. 2.1
A-D). Barr (1952) indicatechat Araeodontiacan be further divided into two separate groups,
one solely composed &. pictaBarr, and the second composd#dheremainingspeciesbased

ondifferences in the structure of the protarsal denticles.

In this revisionary work, | have vesed a significant number of specimens from all species,
exceptA. picipennisandwhile differences irthesize of the protarsal denticles exisieyare
subtle andhere is not clear divisiorof two separate groups within the genus. Additionally,
male pygidium in allAraeodontiaspecies is similaiso thatcharacter cannot be used to separate

them. Male genitalia, in combination with the elytral marking, can serve to separate species.
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Key to species oA\raeodontia

1. Elytraimmaculate uniformly brown todark brown................cc..cc........ Araeodontiapicipennis

- Elytrawith an array of markings that range from prominent fasciae to maelya=ldisclight

L STACEOUS LA K IO N, ...t e et e e e e et 2

2 (1). Elytral disc light testaceous to testaceowsich elytron witha longitudinal light own

maculaon the posterior third of the elytrdifrig. 2.1-A) .....ccoooovvvveieee Araeodontiaisabellae

- Elytral disc light brown to brown;each elytron adorned with a pair of light testaceous to

testaceous fasciae that extend from anterior margin of elytra to elytralagex1 B-D)......... 3

3 (2). Integument color of head browo darkbrown darker than the rest of the bodwo

longitudinal fasciae on each elytron, the first located on elytral suture and the second along

.................................................................................................................. Araeodontia margindis

Integument color of head the same color as theofdle body.............ccceviiiiiiiiiiiiii s 4

4 (3). Elytra with an anterior pair of maculae reaching epipleural fold, these macutae

proximal tothehumeri(Fig. 2.1-C)......ccccooveiiiiieie e, Araeodontia peninsulas

- Elytra with an anterior pair omacula that do not reach thepipleural fold, these maculaee

moredistalto thehumeri(Fig. 2.1-D).......ccccooiiiiiiiieiirie s Araeodontia picta

3.1 Araeodontia isabella@Nolcott, 191Q.

Figs.2.1-A, 2.18A.
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SynonymsCymatodera isabella@/olcott, 1910. Field Museum Natural History, zool. Ser., vol.
7, no. 10, 9 345. Wickham and Wolcott, 1912 University of lowa Bulletin Laboratory of Natural
History, vol. 6, no. 3 p. 52. Wolcott, 1921 Proc. U.S. Natl. Mus., vol. 59, p. 285. Barr, 1950,

Proc. California Acad. Of Sci., ser. 4, vol. 24, no. 12, p. 496.

Type material not examined.

Type locality:United Stées:Utah, St. George, Washington Agpe depositoryNational

Museum of Natural History) (SNM).

Distribution: USA: AZ,CA, NV, TX, UT.

Differential dagnosis:Araeodontia isabellaes most similar téA. picipennis The two
species can be readily distinguished basethenolor of theelytral discandelytral patterning.
Specifically,A. isabellaehas the elytratliscpale testaceous to testaceous possesses two
brown to light brown maculae on each elyt{éig. 2.1-A), while A. picipennishas the elytra

uniformly brown to dark brown arnldcksmaculae on the elytralisc

Reckescription.Male. Form:somewhaslendey slightly elongate Color: heagmouthparts
and pronotuntight testaceouto brown thorax, elytra, abdomen atebslight testaceous to
testaceous; two longitudinafown to testaceousaculae on thposteriorhalf of each elytron,

the first locategroximate to the elytrauture, the second adjaceénthe epipleural folgheither
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of these maculae reach the apdwesemaculaecan be almost absent in some specintEis
2.1-A).

Head:moderately vested by erect setaerfacemoderatelyto denselypunctatefrons b
impressedeyes enlarged, bulging, coarsely facetatdgnnae extending to posterior half of
pronotum,antennomeres-2 reduced in length, fourth antennomab®ut2x the length of third
antennomereantennomeres-40 about the same length as fourth antennoraetennomeres-4
10 somewhat slendgfeebly serrate, eleventh antennometgust,subacuminate.

Thorax: ponotumslightly punctatefaintly rugose laterallygmooth;moderately vested by
eret¢ andsemterectsetaeproadest at middlalisc flat,indistinctly impressed in front of middle,
subbasal tumescence abseMesosternum: verslightly punctate, smoottMetasternum
convex, puncticulate; cowved with fine erect andemterectsetae Scutellum sbquadrate,
notched posteriorly

Legs: vested with short, recumbent setae intermixéiulong, erectetae thabecome
more censely arranged on thigstalhalf of thetibia; femora rugulosemoderatelyfinely
punctate; biae transversely ruge,coarsely punctate, vestedth short, recumberdetae
intermixed withsemterectsetae.

Elytra: humeri roundedindicated sides subparallebase wider than pronotum; widest
behind middle; disc fla&éned apically; apices subtriangular, vslightly dehiscentgdisc convex,
surface rugulosenoderately vestediestiture omposed of erect arsmierectsetae; sculptar
consisting of small, coarse punctations arranged ireshetaregradually reducgin size
behind middleand do not reach elytrapex; interstices smooth,08 the width ofpunctuation at

anterior margin
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Abdomen:ventrites 14 rugulosemoderatelywested withshort, recumbent setae and some
long, semierectsetaejndistinctly, finely punctate; first visible ventrite approximately 1.5x the
lengthof secondfifth visible ventritesmall, convexlateral margins subparallppsteriormargin
broadly, feeblyemarginate;igth visible ventrite subquadratsurface somewhat excavated
medially, convex laterallyslightly punctatejateral margins obliqugyosterior margin broadly,
deeplyemarginate emarginatiorV-shaped, posterolateral angtesinded; ifth tergite slightly
convex; finely puncte,rugulose lateral margin subparallgbosterior margibroadly,
shallowly, very feebly,emarginate sixth tergite subtriangularrugulosesurface convex; longer
than broagdmoderately,ihely punctate; inconspicuoustpvered with short, recumbent setae;
lateral margins obique; posterior margin narrowlyery shallowly emarginat; hind angles
rounded Pacsterior margin of sixth tergitiilly covering sixth visible ventritand produced
ventrally.

AedeagusPhallobasic apodenmesentphallus with copulatory piea®unded at apex;
phallic platedevoid of denticlesintraspicular platabsentphallobasic apodemeng, expanded
distally; phallobasedrigonat parameregree;tegmencompletefully covering phallusparameres
pointed anteriorlyendophallic strut¢ong, at least the length of tegmengophallic struts

slender distallyFig. 2.18A).

Sexual dimorphismFemales differ from male specimens on the structure of the last
abdominakegmentin females of\. isabellaghe lastabdominakegment is tmadly rounded
andmoderately convex talmost flat; males have this segment broadly and deeply emarginate
posterorly. The structure of the sixth abdominal segment is very consistent for all female species

within Araeodontia and there is very little variation among gplecies in this genus.
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Material examined: 2 males, 3 females: Phoenix, AZ,-281932, D. K Duncan; 2
males, 2 females: Nevada, M#-1950; 1 male: Texas, ¥2-1950; 1 male: Phoenix, AZ, 5409,
Chas Palm; 2 males: Imperial Co., CA, Calipatria4AM1962, Kilgore; 1 male, 2 females:
Riverside Co., CA, Palm Canyon 1000, \21-1973, W. Barr; 1 female: Clark Co., NV,
Logandale, IX13-1984, Riley, Nelson and Wheeler; 5 fens&aluma Co., AZ, Morelos Dam,
VI-22-197, E. Giesbert; 1 male, 3 female: Yuma, AZ, Laguna Dam;9/11954, Butler and
Tuttle; 2 males, 1 female: Riverside Co., CA, Blythe-30| 311956, Truxal, Honey and
Menke; 2 females: Riverside Co., CA, 15 mi N Blythe,-Y21977, Schuster and Smith; 3
males: Riverside Co., CA, 12 mi N Blythe, MIP-1977, P. Bertrand; 3 males: Phoenix, AZ,
VIII -31-1935, Parker; 1 female: El Centro [CAX-5-1953, Parker; 1 female: 12 mi E of
Herbert, V12-1956, T. R. Haig; 4 males, 5 females: Phoenix AZ,3l41953, no collector
data; 2 males: Clark Co., NV, Logandale;2X1959, E. D. Parker; 1 male: San Diego Co., CA,
AnzaBorregoSpringsNationalPark, VI5-1971, Sweet and Sweet; 3 males, 3 fesi&@oenix,
AZ, VIl -31-1935, F. H. Parker; 1 female: Riverside Co., CA, 15 mi N of Blythe 141977,
R. C. Schuster and N. J. Smith; 1 male: Riverside Co., CA, 12 mi N Blythda M1977, R. C.
Schuser and N. J. Smith; 2 femaleéPlumas Co., CA, Johnsville, ViB-1959, J. S. Buckett; 1
female: Needles, CA, V13-1977, R. C. Schuster and N. J. Smith; 5 males, 2 females: Phoenix,
AZ, VIl -31-1935, Parker; 2 females: Imperial Co., CA, 12 mi E of Heliak/-1956, T. R.
Haig; 1 female: Clarke Co., NV, LogandalelX-1959, F. D. Parker; 2 males, 2 females: La Paz

Co., AZ, 19VI-1996, Cibola NWR, D. Anderson.

Araeodontia marginali®arr, 1952

Figs.2.1-B, 2.18B.
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Onemaleparatypeexamined.

Type locdity: Mexico, Samalayuca, Chihuahua. Type depositdryerican Museum of Natural

History (AMNH).

Distribution: USA: TX; Mexico: Chihuahua, CoahuiBonora

Differential dagnosis:Araeodontia marginaliss most similar toA. isabellae The fascia
pattern on the elytralisccan be used to separate them without difficidiyaeodontia
marginalishas two longitudinal fasagethat extendrom the elytral base to the apex, the first
band is located adjacent to the elytral suture and the seaosidlong the epipleural folthr
some individuals, the lattéandcan be absent on tlaateriorhalf of the elytral dischoth
fasciae are inteconnected at thapex(Fig. 2.1-B). Araeodontiaisabellaehasthe elytral disc

uniformly light testaceouandeach elytron has two testaceous mac(fég 2.1-A).

Reckescription Male.Form: kody relatively stoutfairly elongate Color: heagdanterior
margin of pronotum and mouthparts brown to dark brgwonotum thorax, elytra, abdomen
andlegstestaceous to light brown; two brown, longitudinal fasciae on each elytron, the first
located on the elytral sutyrand extends from anterior mangf elytra and reaches apeRis
fascia abruptlyeduced irwidth on second and lastuidh, the second adjacettt epipleural fold
and also extends from anterior margin of elytron and reachesthjgebascia may be reduced to
absent on the anteribalf of elytral lengthpoth fasciae may be interconnectedthatelytral

apex(Fig. 2.1-B).
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Head:feebly vested by recumbent, light setagrfaceweaklypunctate; frons bimpressed,;
eyes enlarged, bulging, coarsely faceted; antennae extendingetoor third of elytrathird
antennomere about twice the length of second antennomere; antennoih@ed®0t the same
length; antennomeres somewhatobust,slightly serratepleventh antennomere robust, sub
acuminate.

Thorax: ponotum scarcelpunctate; faintly rugose laterally, smoothpdeately vested by
semterectsetaintersperseavith fine, recumbentetae; broadest at middle; disc flary feebly
impressed in front of middlenore strongly constricted behind middéeipbasal tumscence
absentMesosternumvery finely vestedsmooth.Metasternumsmooth convex, puncticulate;
covaed with fine,semirecumbensetae Scutellum sbquadrate, notched posteriorly

Legs:moderatelywested with short, recumbent setae intermw@t long, erectandsemt
erectsetaefemora rugulose, moderatefinely punctate; tiae longitudinaly rugose,
moderately punctateestedwith short, recumbergetae intermixed witeemterectsetae.

Elytra: humeri rounded, indicated; sides subparaltiest behind middiebase wider than
pronotum; disc flaened apially; apices subtriangulas|ightly dehiscentdisc convex,
moderately vestedestiture omposed ostiff, erect andsemtierectsetaantermixed with stiff,
semirecumbensetae sculptumg consisting of small, shallopunctations arranged in steighat
gradually reduce in sizen middlethird and do not reach dhal apex; interstices smooth0
the width ofpunctuation at anterior margin

Abdomen:ventrites 14 rugulosefeeblyvested withshort, recumbent setaagdistinctly,
finely punctate; first visible ventritebout the samiength of secongentrite ventrite 34
subquadrate, smooth, feebly vested with fine recumbent $étla@isible ventritereduced

convex lateral margins subparalleposteriomargin boadly,slightly emarginate; sixth visible
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ventrite subquadratsurfacesomewhatoncavemedially, convex laterally; feebly punctate,
lateral margins obliquggosteror margin broadly, moderately deeply emarginateargination
V-shaped, posterolateral angtesinded; ifth tergite convex; finely punate, rugulose, lateral
margin subparallel, posterior mardiroadly, shallowlyslightly, emarginate sixth tergite
subtriangular; surface convex; longer than broaoderately, ihely punctate; scarcelyovered
with short, recumbent setae; lateral marginsqoiel; posterior margin narrowly, vespallowly
emarginat; hind angles rounde@acsterior margin of sixth tergiteroduced ventrallyfully
covering sixth visike ventrite.

Aedeagusphallobasic apodemaresentphallus with copulatory piecexpandedat apex;
phallic platewithout denticles; mtraspicular platpresentmoderatelyelongatephallobasic
apodemdong, expanded distallyphallobasdrigonal; parameregree;tegmencomplete,
covering phallusparamerepointed anteriorlyendophallic strutsong, the length of tegmen

endophallic strutslender distallyfFig.2.18B).

Sexual dimorphismThe female oA. marginaliscan beseparated from maldmsed on the
structue of the last abdominal segment. In females lateral and posterior margins of the sixth
tergite and the sixth visible ventrite are broadly rounded, making a single regshaicmargin;
maleshave the sixth tergite and the sixthibie ventrite subquadrate in shape, and the posterior
margin narrowly, shallowly emarginate, the emarginasieanin the sixth visible ventrite is

slightly deeper than that observed in #ieth tergite. Remaining charactene similar

Materialexamined: PARATYPE: 1 male: Pine Springs, TX,-¥#16-1928, W. Benedict.
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Additional material examinedJSA: 1 male: Hudspeth Co., TX, 9 mi SW Dell City, \3I-
1950, R. F. Smith; 2 males: Valentine, TX-28-1947, R. H. BeaweMEXICO: 1 male, 1
female:Sonora, Mexico, near San Jose beach, Ciudad Obregon, 40 mi S\W6e#3/1961,
Howden and Martini female: Coahuila, Mexico, sand dunes, near Bilbao, 8 mi N of Viesca, V

30-31-1981, J. Doyen and J. Liebherr

Araeodontia peninsulari€Schaeffer 1904.

Figs.2.1-C, 2.6E, 2.8A, 2.16 AD, 2.18C.

SynonymsCymatodera peninsulari§chaeffer, 1904, Jour. New York Ent. Soc., vol. 12, p 214.
Wolcott, 1910, Filed Museum of Natural History, zdsér., vol. 7, no. 10, p. 34; 1921, Proc.
U.S. Natl. Mus., vol59, p. 286Chapin, 1949, Smithsonian Misc. Coll., vol. 111, no. 4, p. 9.

Barr 1950 Proc. California Acad. Of Sci., ser. 4, vol. 24, no. 12, p. 496.

Type material not examined.

Type locality: Mexico, San Felipe, Baja California Sur, Cape region. Tgpesitory:National

Museum of Natural History (SNM).

Distribution: USA: AZ, CA, NM; Mexico: Baja Californiginaloa,Sonora.

Differential dagnosis:A. peninsulariss most similar toA. picta Differences in thasize

and position of thenaculaeon the elytradiscwill help to distinguishthesespeciesThe anterior
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pair of testaceous maculaa the elytradiscof A. peninsularisreach the epipleural foland
these spots are more closely approximate to the anterior nagr¢ineanteriorhalf of theelytral
disc(Fig. 2.1-C). The elytraldiscof A. pictapossesses two maculae that do not reach the
epipleural foldandthese spots are modéstantfrom the anterior margin on tlateriorhalf of
the elytraldisc(Fig. 2.1-D). Moreover, antennomeresl® on A. peninsularisare shortem

lengththanthose found or\. picta

Reckescription Male. Form: lindy somewhaslender, somewhat elongatolor: head
pronotum thorax,abdomen, mouthparend legs testaceous to ligitown elytrabrown to drk
brown; mandibles in lateral view brown with postertalf black;two irregular, testaceous
maculaeon each elytron, the first located on Hreerior half reachingmiddlethird of elytral
disc andthe second maculaaljacent tepipleural apexFig. 2.1-C).

Head:feebly vested bgemterectsetae; surface weakly puatt; frons biimpressed; eyes
large bulging, coarsely faceted; antennae extendiranterior third of elytra; third antennomere
about 1.5%he lengthof second antennomere; antennomeré&® about the same length;
antennomeres-40 moderatelyrobust eleventh antennomere robust, siduminateslightly
longer than previous antennoméfég. 2.8-A).

Thorax: ponotummoderatelypunctatesomewhatugoseaterally,discsmooth; vested by
stiff semierect setantersperseavith fine, recumbent setae; broadest at middle; disc flat,
moderatelympressed in front of middle, more strongly constricted behind middigbasal
tumescence abseMesosternum: verfinely vested, smootiMetasternumsmooth,convex,
puncticulate; coweed with fine,semirecumbentind recumbergetae Scutellum sbquadrate,

notched posteriorly
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Legs:femora rugulosdijnely punctatemoderatelyested with short, recumbent setae
intermixedwith long, semterectsetaetibiae longitudinally rugose, moderately punctate, vested
with short, recumbergetae intermixed witeemterectsetae.

Elytra: humeri indicated; sides subparall@jdest behind middtebase wider than
pronotum; dsc flatened apically; apices subtriangularpderatelydehiscent; disc convex,
vestitureon elytraldisccomposed of stiffabundantsemierectsetae intermixed witless
numerousstiff, semirecumbensetaeandsome erect setae scattered throughout elytral disc
sculptuing consisting of deepunctations arranged negularstriae that gadually reduce in size
on posteriorthird and do not reach ehal apex; interstices smogtR.5 to 3.0x the width of
punctudion at anterior margin

Abdomen:ventrites 14 rugulosefeeblyvested withshort, recumbergetaejndistinctly,
finely punctate; first visible ventrite abotice thelengh of second ventrite; ventrite2
subquadrateshort smooth, feebly vestedith fine recumbent setadfth visible ventrite
reduced, convexateral margins subparalle, postemoargin boadly,deeplyemarginate; sixth
visible ventrite subquadrate, surfasmmewhatoncavemedially, convex laterallyslightly
punctate]ateralmargins obliqueposteror margin broadlyshallowlyemarginateemargination
V-shaped, posterolateral angtesinded(Fig. 2.16B); fifth tergite convex; finely punate,
rugulose, lateral margarsubparallel, posterior margbroadly, shallowlyfeebly,emarginatg
sixth tergite subtriangular; surface convex; longer than broaatierately, ihely punctate;
scarcelyvestedwith someshort, recumbent setae; lateral marginsopig; posterior margin
narrowly, veryshallowly emargina; hind angles rounddéig. 2.16A). Pasterior margin of

sixth tergitepartially produced ventrallyfully covering sixth visible ventrite
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Aedeagusphallobasic apodemaresentphallus with copulatory piece rounded apically;
phallic platedevoid of denticlesntraspiculaplatepresentsomewhatlongate phallobasic
apodemdong, conspicuouslexpanded distallyphallobasdrigonal; parameregree;tegmen
complete, fully covering phalluparameregointed anteriorlyendophallic strut$ong, as long

as the lengtlof tegme; endophallic strutslender distallyFig. 2.18-C).

Sexual dimorphismFemales of this species can be distinguished from male individuals
based on the struceiof the last abdominal segmeRémales havethe lateral and posterior
margins of the sixth tergite and the sixth visible ventrite broadly rounded, formingla
semicirculamargin(Fig. 2.16 GD). Maleshave the sixth tergitend the sixth visible ventrite
subquadrate in shapand the posterianarginnarrowly, shallowly emarginat¢éhe emargination
observed in the sixth visible ventrite is somewhat deeper than in the sixth {€igit2.16 AB).

Remaining characters asamilar for both sexes in this species.

Material examined: 2 femaleBaboquivari Mts. AZ, Baboquivari Canyon, V1I7-1949, F.
Werner and W. Nutting; 2 made3 femala: Tucson, AZ, VIII5-1935, Bryant; 1 male, 2
females: Hualpai Mts. AZ, Vi#i-19, D. J. Knull and J. N. Knull; 1 male, 1 female: Tucson AZ,
VII-12-19, Knull ard J. N. Knull; 1 male: Santa Rita Mts., AZ, V1B, [Compared with Type],
Knull and J. N. Knull; 1 male, 1 female: Carlsbad, NM,-27, Knull and J. N. Knull; 1 male, 1
female: Globe, AZ., V1939, D. K. Duncan; 1 male, 1 female: Globe, AZ,-20+1939, P&ker;

2 males: Tucson, AZ, VIIF10-1939, Bryant; 2 females: Pima Co., AZ, Sabina Canyon,1VHI
1973, E. Giesbert; 1 male: Baboquivari Mts., AZ, sweeping slash, in deseB-¥8950, R. H.

Arnett; 1 male, 3 femasePima Co., AZ, 1 mi S of Kits Peak rd)X-10-1974, J. M. Cicero; 1
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female: Sta. Catalina Mts., AZ, Mouth of Bear Cn.,-811961, Werner and Nutting; 2 males:

foothills Sta. Catalina Mts., AZ, VA2-1975, K. Stephan; 1 female: Riverside Co. CA, Palm

Desert, V15-1970, A. Mayor; 2 males: Rivade Co., CA, Deep Cyn., Des. Res. Center Sec. 17,
R6E, T6S, 116A 226 3606060 W, 33A-28%-4980,83D.6 N, 10
Pinto and S. I. Frommer; 2 males, 3 females: Santa Cruz Co., AZ, Madera Cyn. 48823, VI

1963, V. L. Vesterbyl female: Pima Co., AZ., Sabino Cyn-2-1963, F. D. Parker and L. A.

Stange; 2 males, 1 female: San Diego Co., CA, 6 mi E Bannet, 31963, T. Bolton; 1 male:

Baboquivari Mts. AZ., Baboquivari Cyn., VlI7-1949; 2 females: Mohave Co., AZ, Mohave

Valley, VI-10-1980; 1 female: Globe, AZ, [September], D. K. Duncan; 2 males: Baboquivari

Mts. AZ, Brown Cyn., VII}4-1961, U. V. It., W. Nutting; 1 female: Pima Co. AZ, IBP site, Sta.

Rita Range Res., UV trap, Vi81-1973, W. Nutting; 1 female: Pima Co., A3ta. Rita Ranch,

VI, R. Lenczy; 2 males: 3 females: Pima Co., AZ, Organ Pipe Natl. Morl4MI952, M.

Cazier and R. Schrammel; 1 male, 2 females: Pima Co., AZ, 15 mi E. Tucson, 2600-t§- VIII

1950, T. Cohn, P. Boone and M. Cazier; 2 males: Hid@lmo NM, Cienega Ranch N Rodeo,
VI1-12-1948, C. Vaurie and P. Vaurie; 1 male, 2 females: San Carlos, AZ1¥11B33, Parker;

2 males, 1 female: Globe, AZ, Vi8-1933, Parker; 1 female: Coyote Mts. AZ., V4H7-1916,

31A 5006 N 111A &e8: Tucdsh, 8% AC0BN09fPalm,, no @llector data; 1

male, 1 female: Baboguivari Mts., AZ, Near Kits Peak, \H3-1 9 1 6 , 32A 006 N 11A
2 males: Globe, AZ, D. K. Duncan. MEXICO. 1 male, 2 females: Sonora, Mexico, Tastieta, VII
181952, C. Vaue and P. Vaurig2 females: Sinaloa, Mexico, 16 miles SW Guamuchi1&

1961, F. D. Parker.

Araeodontia picipenniBarr, 1952
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SynonymsCymatodera picipenniBarr, 1950, Proc. California Acad. Sci., ser. 4, vol. 24, no.

12, p 495.

Type material noéxamined.

Type locality: Venancio, Lower California. Type depository: CASGlotypewasnot available

for study.

Distribution: Mexico: Baja California.

The f ol | owi n goriginal deBaiptioridr Eymétdderd dicjpennis

Female: Medium size, somewhat elongate; piceous; pronotum feaidyat sides
and across middle; elytra with brownish subapical spots, right elyitbra broad,
faintly indicated, brownish artmedian area along lateral margihmiddle; undersurface
dark testaceous. Head finebgmewhasparselypunctured, finely wrinkled at base,
sparsely clothed with short, erect brownigirs; front feebly bimpressed; antennae
brown, stout, reachinigasal fourth of elytra, second segmewa-thirds as long as third,
third segmenslightly longer than fourth, segments five to ten nearly equal in length,
longer than those preceding, cylindrical, outer margin of each of these segnoawily
rounded, slightly incrassate at apex. Pronotumtbimd longer than basal width ; surface

finely, sparsely punctured, sparsely clotmath short, fine pale hairs, intermixed with
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moderatelyong, erect brown hairgintescutellar impression wanting. Elytra two and
onehalf times longethan basal widthnearly twice as wide as pronotum at base ; humeri
distinct sides widest behind middle; apices nearly conjointly rounded; surfacstwigé
consisting of fine punctures, extending to subapical spots, intergpacéswider than
punctures, sparsely clegd with short, suerect pale haird.egs dark testaceous, piceous
at apices of femora and bases of tibiae, fingénsely punctured, densely clothed with
short, brown hairs; middlgbiae dark. Metasternum finely and very sparsely punctured.
Abdomen firely, denselypuncturedfifth sternite rounded at apex, deeply incised at
middle sixth sternite narrowly rounded at apex; sixth tergite longer and brdzater
sixth sternite, narrowly rounded at apegngth 7 mm.

Holotype, female (C. A. S. No. 5622pfn Venancio, July 17, 1938, tettedby
Michelbacher and Ros€.. picipennielongs to the Xanti group in Wolcott's key and
will run to C. tutaWolcott andC. laevicollisSchaeffer. It may be separated from these
two species by the dark piceous colorhnthie brown, subapical elytral spatisd by the
structure of the antennaghis species is described from a single female which is in a
somewhat damagembndition, the left antenna is broken off at the fourth segment, one of
the hind legs is missin@nd several of the tarsi are gone. Howetrexcritical characters
are present and the species appears to be sufficiently distimatrant a name at this

time.

Remarks: gecimens fronA. picipennisvere not available for examination for this
revisiorary work. Barr (1952), in his revision of the gefuseodontia stated that this species is

restricted to an area in the vicinity of San Venancio, Baja California Sur, Mexico, and it is only
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known from the female holotypeBarr indicated thaf. picipeniis is most similar tdA.

peninsularis however, the two species can be differentiated based on the structure of the tarsal
claws and the elytral disc pattern; specificallyAirpicipennisthe two inner tarsal denticles are
slender and closely approxinedtand the elytral disc is immaculate, in a pale testaceous tone. In
A. peninsularisthe tarsal denticles are thicker and distinctly separated, and each elytron has two
irregular testaceous maculae, the first located on the anterior half, reactdigthird of elytral

disc, and the second maculae adjacent to epipleural apex. Barr pointed out that validity of the
species is questionable and perhaps its rarity is duedlosisresemblance witi. peninsularis,

with theholotypepossibly justa case othe maculae being absent. If o,picipennisvould be

treated as a junior synonym Af peninsularis

Araeodontia pictaBarr, 1952

Fig. 2.1-D.

Two female paratypes examined.

Type locality: Mexico, Chihuahua, Valle de Olivos. Type depositAmerican Museum of

Natural History AMNH).

Distribution: Mexico: Chihuahua.

Differential dagnosis:A. pictais most similar toA. peninsularisThe two species can be

reliably separated based on the maculdhe elytradisc The anterior pair of testaceous
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maculae ofA. pictaare well separated from the antenoargin of the elytratliscanddo not

reach the epipleural folgFig. 2.1-D); thesespots are noticeably closer to the anterior portion of
the elytrddiscin A. peninsularisand are in partial or total contact with the lateral margin of the
elytra dis¢(Fig. 2.1-C). In addtion, in A. picta the second pair of maculae are somewhat
separated from the elytral apewhile these maculae are adjacent to the elytrak apaA.

peninsularis

Recdkescription.Female Form: ody relativelyslendeyfeeblyelongate, similar in shape to
remainingAraeodontiaspeciesColor: head, pronotunthorax, abdomen, mouthparts and legs
testaceous to light brown, elytra brown to dark brown; mandibles black; two irregular testaceous
maculae on eachyton, the first located on middle of elytidisc the seconddjacent to
epipleuralapex(Fig. 2.1-D).

Head:feebly vested by semierect, ssi#taamixed withsemirecumbenfine setaesurface
weakly punctate; fronslightly bi-impressed; eyes large, bulging, coarsely facetednaaée
extending slightly beyond elytral humgtthird antennomere abb2x the length of second
antennomerehird antennomere moderately shorter than fourth antennomere, antennoib@res 4
somewhat robusgbout the same lengtfeebly serrategleventh antennomerebust, sub
acuminate, somewhbinger than previous antennomere

Thorax: pronotunmoderately punctate, more densely punctate than desdsmooth;
lateral sides ruguloseelatively vested witlstiff, semierectsetaintersperseavith some
moderatelyfine, recumbent setae; broadeshatdle; disc flatjinconspicuously impressed in
front of middle more strongly constricted behind middsubbasal tumescence absent;

mesostemum: very finely vested, smooth, vestiture consisting of Beejirecumbentetae;
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metasternumsmooth,convex, puncticulate; coved with fine,semirecumbentind recumbent
setaeScutellum sibquadrate, notched posteriorly

Legs: femora ruguloséinely punctatemoderatelyeste with short, recumbent setae
tibiae longitudinally rugose, moderately punctatere heavily thafemora, vestiture consisting
of short,semirecumbensetae intermixed witomesemterectsetae.

Elytra: humeri indicated; sides subparallelidest behind middtebase wider than
pronotum; disc flaened apically; apices subtriangular, moderately @dehis disc convex,
vestitureon elytraldisc consistingof stiff, semterectseta intermixed with numerous finer
semirecumbensetae sculpturing consisting of shallopunctations arranged negularstriae
that gradubly reduce insize onmiddlethird and do not reach elytral aparterstices smooth,
about 4.& the width ofpunctation aelytral base.

Abdomenyventrites 14 rugulosefeeblyvested withshort, recumbent setaeadistinctly,
finely punctate; first visible ventrite about twice the lédngt second ventrite, ventrg®-4
subquadrate, short, smooteaklyvested with finerecumbent setaeifth visible ventrite
subtriangularconvex Jateral margins obliqugposteriomargin truncatgsixth visible ventrite
rugulate, surfacslightly conave, moderatelpunctatejateral and posterianargirs broadly
rounded fifth tergite convexlateral margia subparallel, posterianargin truncatesixth tergite
rugulate, surface feebly convdxpacer than longlateraland posterior margins broadly
rounded Pacsterior margin of sixth tergitglightly extending beyond posterior margin of sixth
visible ventrite.

Aedeagus: not available.
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Sexual dimorphism of this species can be obtairaed the original description gan by
Barr (1952) [Male] densely punctate; sternitesAlwith a smooth submarginal ardéind
margins narrowly membranous; fifth [ventrite] shallowtympressededially, lateral margins
oblique slightly arcuate, hind margins narrowly broadly, semicircularly emarginate; sixth
[ventrite] broader than long, lateral margins nearly parallel, hind angles nearly square, broadly
rounded, [posterior] margin more or less broadly arcuate, deeply, nearly semigircotehed
at middle; sixth tergite broader and longer than sixth [ventrite], slightly broader than long, disk
feebly convex, lateral margins slightly oblique, hind margin nearly semiangubunded,

ventral surface with a very distinct, broad, tramseesubapical, Mshaped carina.

Material examinedPARATYPE: 1 female: 20 mi SW Camargo Chihuahua, V%00 ft., VI
13-1947, CazierPARATYPE: 1 female: 63 miles W. of Santa Barbara Chihuahua, Mexico,
5500 ft., VIF20-1947, W. Gesch and C. D. Mhener.

Additional material examine@® females63 mi. W of Santa Barbara, Chihuahua, Mexico, 5500

ft., VII-02-1947, Mchener.

RemarksBarr(1952) in his revisionary work of the New World gemisaeodontia
describedA. pictaas a new species endemic to sbeth part oChihuahua, Mexico. In the type
material revised by him, he indicated the existence of a single male, in this case, the holotype.
Remaining specimens in the type series are females. The species is particgiamynonn
mostcollections; consequently, it was impossible to obtain male specimens for this revisionary
work. For that reason, | describe the female paratype of this species. After the description of the

female paratype, | extract information from Barr (1952) conogrrelevant characters from the
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mal e holotype, specifically, abdominal segmen

description (1952), and the examination of the female paratype, remaining characters between

males and femals of this speciesverefound to be constant.

3.3Barrotillus kropotkiniRifkind, 1996

Figs.2.1-E, 2.2D, 2.8B.

Onemaleparatype examined.

Type locality:Francisco Morazan, Tegucigalpa, Honduras. Type deposiiatyral History

Museum of Los Angeled ACM).

Distribution: Francisco Morazan, Honduras

(Distribution shown irFig. 2.21-C)

Differential dagnosis: This monotypic species is most closely alliedembers of
Neocallotillus with a particularesemblancé Neoallotillus elegans A number of characters
are useful to separatieese specie®. kropotkinihas theantennae composed bf antennomeres
with thesegmerg moderately serra{€ig. 2.1-E and 28-B), the anterior portion of the pronotum
is strongly constricted posteriorlgndthe pronotal disc is coarsely and deeply puncitg
2.7-D). Neoallotillus eleganshasthe antennacomposed 010 antennomerghich are

moderately pectinate in maléFig. 2.8 D-E) and serrate in the female (ZF§ the pronotal disc
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iIs somewhatonstricted posteriorlgFig. 2.2B), and thgunctations on the elytral discea

shallowly andslightly impressed

Redescription.Male. Form: lody: elongate, slender, small sise3 mm. Color: head,
dorsal portion opronotum, elytra, abdomelegs and labial paipiceous; ventral and posterior
portion of pronotumprosternum, mesosternum, labrumgutiparts and posterolateral portion of
mefasternum rufous, antennae déwrown each elytron with onmacua and one fascia, both
markings white and raised from elytral surfaitee macula is located on the median region of the
anteriorthird of the elytradiscand the fasci& located on the mediaregion of the elytral disc,
thefasciabeginson the epiplewal fold and do not reach the elytral sut(ffey. 2.1-E).

Head:including eys widerthan pronotum; integument smootinpderatelypunctate; eyes
large,finely faceted anteriorly emarginate; frons not-ionpressegdclothed withsemterectsetae
of two sizesantennae consisting of 11 antennomeres, moderately seesat@ing humeral
angles, antennomerestzmall slightly robust, filiform, antennomeres$3eebly serrate,
antennomeres-I0 moderately serrate, antennomerd®S§radually iereasing in size, eleventh
antennomere as long as t@nmbinedength of antennomeres1®, lastantennomerenoderately
compressed at midd{&ig. 2.8B); terminal labial palpsecuriform; terminal maxillary pailp
cylindrical.

Thorax:pronotumlonger than broadstampanulatediscconvex, sides sinuatsjoderately
clothed with longsemierectsetae intermixed with less numerous, losgmierectsetae;
conspicuously constricted posteriorly, moderately, coarsely punctate, widest jrsfrongy
sloped posteriortyprosternum smoottieebly punctateijnely vested withpale,semirecumbent

setae mesosternursmooth feeblypunctate coarsely deeply punctate, finely vested with some
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pale semirecumbensetaemetaternumslightly punctate, surface smootkested with fine,
recumbent andemirecumbensetae)ongitudinal depressioand metaventral proceabsent,
metepisternum visiblgnroughout its length in lateralew.

Elytra: humeri indicated, slendezlongate subparallelslightly broader omosteriorthird,
convex omanteriorthird, then moderatelgompresseth middlethird, and conspicuously convex
againin posteriotthird, sinuosityobservable on lateral view, sculpturing consisting on shallow
punctations irregularly arrangegljnctations extending to apgalytral apices rounded, feebly
dehiscentinterstices at elytral base about 2.5x the width of punctation; scutellum subquadrate,
profusely vested with fine, recumbent and long setae;orfressedepipleural fold compete,
narrowing toward apex.

Legs:femora shiny, smooth, moderately vested wgmirecumbensetadnterspersed
with somesemierectsetae, tibiaenore profusely vested than femora, vestiture consisting on
fine, short, recumb# setae on proximal face of tibiae as@interectsetae on distal face of tibia,
tarsal formuh 4-4-4; pulvillar formula 43-3; two tarsal denties, tarsal denticles trigonal in
shape.

Abdomen:six visible ventrites ventrites 15 shiny, smooth, subquadrate, feebly vested
with fine, short, vested witeemirecumbenaind recumbent setaot compressethterally; fifth
visible ventrite subtriangulasjightly clothed with recumbent setae, lateral margins oblique,
posterior margin tincate; sixth ventrite small, shiny, smooth, conspicuously broader than long,
lateral margins strongly oblique, posterior margin broadly, shallowly emarginate, posterolateral
angles rounded; sixth tergiteebly concavesurface smooth, lateral marginsosigly oblique,

posterior margin notched medially, posterolateral angles broadly rouatkrdl and posterior
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margins clothed with conspicuously long, erect setae; sixth tergite extending beyond apical
margin of sixth visible ventrite, fully covering sixventrite from dorsal view.

Aedeagus: not available.

Female wariation: Rifkind (1996)ndicatedthe presence of sexual dimorphism in the
antemal gestalt The eleventh antennomere of the female is somewhat stiatehat of the
male;alsq in the female, this segment is not mediatynpressedAdditional differences
between males and femake® seein the sixth sternite, where females have the posterior
margin of this segment completad roundedratherthan notched, as observedale

specimens

Material examined: PARATYPE: 1 male: Honduras: Francisco Morazan, El Rincoén,

Tegucigalpa, X5-1988, R. D. Cave.

RemarksBarrotillus is a monotypic genusith thesinglespeciesBarrotillus kropotkini
Rifkind. In the generic description, Rifkind (1996¥icatal the close resemblance this genus
has with manystenocylidruspecies, checkered beetles restritbethie Afrotropical region and
some Australasian islands, he furtiveticatal the campanulatstate oB. kropotkinisimilar to
certainspecies otCladiscusChevrolat,Pseudopalleni&Kuwert andEburneocladiscusThose
generaoccur in the tropical regions of Africa and Madagasichave foundB. kropotkinito be
most closely alliedvith New WorldNeoallotillus, with the campanulate state of the pronotum
of this species a homoplasy shared with mdhyids, rather than an indication of relatedness. It

is yet unknown whether more species witBarrotillus occur in Central America; if this is the
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case, they certainly have a restricted distribution. The northern pofti@entral America has
been poorly surveyed, thus, further collection of specimens from of this species and an extensive
examination of this material will help to elucidate the aurtaxonomic relationship this

monotypic genus has with other New World Tillinae species.

3.4Bogcia disjunctaBarr, 1972

Figs.2.1-F, 2.2A, 2.7-A, 2.8C, 2.16 EF, 2.18 DE.

Bogcia oaxaca®arr, 1978syn. n.Taxonomy of the New World Clerid GenBsgciafrom

Mexico, The PasPacific Entomologist, 54: 28291.New synoiymy.

One male and one femglaratypes examined.

Type locality: Mazatlan, Sinaloa, Mexico. Type depository: California Academy of Science

Collection (CASC).

Distribution: Mexico: Qiapas, Guerrero, Jalisco, Nayarit, Oaxaca, Sinaloa

(Distribution shown irFig. 2.21-D).

Differential dagnosisBogciadisjuncta(Figs. 2.1F and 2.2A) most closely resembles

CymatoderabogcioidesBurke (Fig. 24-F). The twospeciesan be readilglistinguishedased

on differences in thstructure of the protarsal claand the antennaBogciadisjunctahasthe
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protarsal denticle islose proximity tahe protarsal clayfig. 2.7-A) andthe antennae is
strongly serratéFig. 2.8-C). Cymatoderaogcioideshasthe protarsal clanconspicuously

separated frorthe protarsal denticl@=ig. 2.7-B) and the antennae is moderately serrated

RedescriptionMale. Form:somewhatobust, moderately wide posteriorly, elongate.
Color: head antennae, mouthparts, thorax legs, elytra and abdomen testaceous to brown;
posteriorhalf of mandibles black-3 irregularly fuscous. Each elytravith abroad black to
brown oblique fascia located behind median region of elytron with varying degrest®is$ion,
ranging fromtheepipleural fold taheelytral suture, to two reduced, dark macuthes fascia is
preceded by a narrow, pale region; in addition to the dark fascia tleressall, brown to
blackhumeral maculathis spot is absent sobmespecimens examindérig. 2.1-F, 2.2A).

Head:measured across eyes wider than pronpgsurface rugose; frons feeldy
impressedmoderatelycoarsely punctaté&yes mediurrsized,somewhatounded,
inconspicuously longer than wide, fegl@imarginate in frontyulging lateraly, separated by
approximately 2.®yewidths Antennae: antennomeres3/eryslightly serratethird
antennomere about 2x the length of second antennpfoarth antennomere as long as third
antennomere; antennome10 strongly serrate, about the same lengthbroad as long
posterior distal angle sharply pointetdeventhantennomere about the same length as the tenth
antennomerayith its distal margin moderately oblig(Eig. 2.8-C). Thorax:pronotum
moderatéy rugose; widest behinehiddle; middle slightly wider than frombhargin;sides
constricted subapically, more strongiynstricted behind middle; diflat, feebly impressed in

front of middle; subbasal tuescence moderately pronounced. Prosi®: smoothslightly to
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moderatelypunctate. Mesosternum ruguloseoderatly to coarsely punctat&cutellum
subquadrate; wider than long; notched medially.

Legs: femora shinyfinely transversallyugulose jndistinctly punctatetibiae coarsely,
densely punctatéongitudinally rugoselothed with long, erect setae and some short, recumbent
setae.

Elytra: anterior margin bisinuate, wider tharopotum; disc smooth, flattenadbove;
humeri indicated; sides subparallel, estl behind middteapices weakly dehiscerfigebly
triangular covering sixth tergite; elytral decity somewhat procurvedemale specimens
slightly wider than malessculpturing consisting of coarse punctatioraged in striae that
graduallyreduce in size behind midglinterstices smooth, abt 2x the width of punctation.

Abdomen:six visible ventrites, ventrites-4 smooth moderatelyfinely punctate posterior
margins truncaterirst ventrite with a longitudinal carina that reaches the posterolateral angles
(Fig. 2.7E); ventrites 34 slightly convex; hindmargins truncate. Fifth visibkentrite feebly
convex; lateral margins obliquepgterior margin broadlyelativelydeeply emarginate; hind
angles narrowlyounded Sixth visibleventrite sukriangular rugulose; surfacpuncticulage,
feeblyto moderatelyonvex; woader than longateral maginsbroadlyoblique; posterior
marginnarrow, truncatehind anglesaunded(Fig. 2.16-F). Fifth tergiterugulose; surfacteebly
to moderatelyonvex; finely punctate; poster marginshallowlyemarginate. Sixth tergite
broadlytriangular; rugulose; surface vesjightly convex;moderately punctate; lateral margins
stronglyoblique, narrowing apically, producingcanstrictedsomewhatcuminate posterior
margin(Fig. 2.16E). Sixthtergite extending bh@ndthe apical margin of sixth visible ventrite.

Aedeagusphallobasic apodemaresentphallus with copulatory piedapered at apex

phallic plateunarmed, devoid of denticleitraspicular plat@resent, elongaig@hallobasic
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apocemeshort, notexpanded distallyphallobasesubparallel parameregree;tegmen
incomplete partially covering phallusparameregointed anteriorlyendophallic strutsong;

endophallic strutslender distall\fFig.2.18 DE).

Female variation:Females differ from males by havingthe posterior rargin ofthe first and
second visible ventritasuncate(Fig. 2.7E), rather than acuminafEig. 2.7-F) as observed in
males. Emales havethefifth visible ventriterugose Jateral margins oblique arttle posterior
margin truncatesixth visible ventriteugulose, semicirculasurface feebly convex, broadéan
long, lateral and posterianarginsbroadly roundegthefifth tergite rugulose, la&ral margins
oblique, posteriomargin truncateand thesixth tergite rugulose, broader théong, surface
inconspicuouslygonvex, lateral and pteior margins strongly obliquendslightly acuminate

posteriorly,giving the appearance of almost semicirculamargin

Material examined: PARATYPES: 1 male, 1 fem&®&:mi S of Matias Romero, Oaxaca,
Mexico, 61V-1962, F. D. Parker and L. A. Stange.

Additional material examined: 2 males, 3 females: Jalisco, Mexico, Estacién de Biologia
Chamela, VII}21-1991, E. Ramirez; 3 females: Jalisco, Mexico, Estacion de BioGitdanela,
trampa de luz, VHL5-1986, R. A. Usela; 1 female: Jalisco, Mexico, Estacion de Biologia
Chamela, trampa de luz, V13- 1986, R. A. Usela; 3 females: Jalisco, Mexico, Estacién de
Biologia Chamela, trampa de luz, M 1986, R. A. Usela; 2 male$ female: Jalisco, Mexico,
Estacion de Biologia Chamela, trampa de luz;3/11986, F. A. Noguera; 2 males, 3 females:
Jalisco, Mexico, Estacion de Biologia Chamela-13 1986, R. A. Usela; 2 males: Jalisco,

Mexico, Estacion de Biologia Chamela, &dma la luz, VI}15- 1986, F. A. Noguera; 3 males, 1
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female: Jalisco, Mexico, Chamela,-¥7- 1990, A la luz, F. A. Noguera; 2 males, 3 females:
Jalisco, Mexico, Chamela, MI5- 1990, A la luz, F. A. Noguera; 1 male: Mexico, Jalisco,
Chamela, atraido a laz, VII-7- 1986, F. A. Noguera; 2 males, 2 females: Jalisco, Mexico,
Estacion de Biol. Chamela, V115-23-1987, F. T. Hovore, at UV and MV light; 3 males, 2
females: Jalisco, Mexico, Chamela, vic. UNAM, \@H19-1993, J. E. Wappes; 3 females:
Jalisco, Meico, vic. Estacion de Biologia Chamela, UNAM, VH14-1993, Black light, Morris,
Huether, Wappes; 2 males, 4 females: Jalisco, Mexico, Est. Biol. Chamel®)}- 201985, E.
Giesbert; 3 males, 2 females: Jalisco, Mexico, Chamela, vic. UNAM9X(8-1993 J. Wappes;
2 males: Mexico, Jalisco, Estacion Biologica Chamela1@L0-1985, E. Giesbert; 3 males, 1
female male: Jalisco, Mexico, Est. Biologica Chamela;941981, Curoecol, trampa de luz, no

collector data.

RemarksBogciawasoriginally erectedoy Barr (1978. The genusnostclosely resembles
the diverseCymatoderaln his descriptive work, Barr describBdgciadisjunctaandB. oaxacae
from the Pacific coast d¥lexico, with Bogciadisjunctadesignated as the tygpeciesOne
speciesC. obliquefasciateSchaeffer, is frequentlymisidentified as a member dogciadue to
the moderatelyo stronglysarate condition of the antennae, a character observed in other
Cymatoderaspeciesuch asC. conflagrata(Klug) andC. limatulaBurke.PresentlyB. disjuncta
andB. oaxacaare the only representativestbé genus After an extensive examinatiaf a
number ofB. disjunctaandB. oaxacagincluding one male and one female paratypB.of
oaxaca |l have concluded thalhe characters provided by Baorseparate these specage not of
sufficient vale toretainthemasseparate species. Interspecific variatiomtegumentolor and

fasciae arrangement is a very common condaimong numesus clerid species an@rous
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descriptive work®f New World Tillinae specie@Nolcott, 1909; 1921; Rifkind,993;
Leavengood, 2008; Burke Zolnerowich, 2014Rifkind et al, 2010; Burke, 2013; Burke &
Zolnerowich, 2014Burke et al.2015 have shownabdominalkand aedeagal diffences are the
most reliable morphological characters used for delineattegpecificboundariesithin
Cleridae Considerable variation was observed in the morphologjyso$pecimens examined
here Theintegunent color and fasciae pattdnom specimens identified d&. disjunctaandB.
oaxacaewnere highly variable and mamytermediate formsvere observe@Figs.2.1-F, 2.2-A).
Aedeagal and pygidial structures from a number of specirdensfiedasB. disjunctaandB.
oaxacaewere verysimilar andconsisten{Fig. 2.18 E-D). The majority ofspecimengxamined
were identified a8. oaxacagthis isvery likely due to the lack ofmorphological characters
which can reliably differentiate these specis a resulthere, | designatB. oaxacaes a junior

synonym ofB. disjuncta

3.5Bostrichoclerus/an Dyke, 1938

Type locality:Palm Cafion, Angel de la Guardia, Golf of California, Mexicype depository:

California Academy of Sciences Collection (CASC).

Distribution: USA: CA; Mexico:BajaCalifornia.

(Distribution shown in Fig. 2.2E)
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Due tothe rarity of tle species, this unusual clemgisnotexaminedn this revisionary
work; however, in order to complement the revisiothef Tillinaein the New World, the

descriptive work of Van Dyke (1938) is given here.

[Diagnosis] The species is most similaiGpmatoderalt, however, does not look
like any species of the latter genus, but at first sight rather like a large species of the genus
Polycaonof the family Bostrichidae, also because of its size and general appearance
somewhat suggesi¢atalis[Cleridae: Clerinae]lts distinctive peculiarities are the

prominent horns, the type of antennae and the glabrous elytra.

Description.Large, elongate, very finely and sparsely pilose. Head large; eyes large,
transversgcoarselygranular, feebly emarginate in front, and very prominent; antennae
long, eleven segmented, scape robust, segmentbdut twice as long as broad, feebly
clavate ad quite glabrous, a few stiff hairs only being evident, segmeh@r@oderately
serrate, eleventh fusiform, the free angles-8fdensely clothed with fine silky pile and the
three following segments completely clothed; a prominent horn, laterally ceseprand
bifid at apex, arising from in front of each eye and just within the insertion antennae giving
the latter the appearance of arising from their base; mandibles robust; maxillary palpi four
segmented, labial palpi three segmented, the terminal seégjofeboth sets securiform, that
of the labial palpi the larger, and almost an equilateral triangle. Prothorax robust, somewhat
longer than broad, broadly constricted at sides in front of middle and narrowed posteriorly,
basal margin a complete and wetfitied bead; coxal cavities rounded and narrowly

opened behindElytraalmost3x as broad as prothorax, two and a half times as long as
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broad.Finely, densely and irregularly punctured and without striae except for fine sutural
striae close to the suturaciextending from about the middle almost to the apex. Anterior
coxae conical, very narrowly separated, trochantine not visible; middle coxae feebly
conical well separated and with evident trochantine; hind coxae transverse. Abdomen with
five free ventrabegments. Legs long and moderately slender; tibiae with short terminal
spurs; tarsal segments all well developed, flattened dorsallyartad yet longer than

broad, with usual membranous appendages and densely papillose beneath, the fifth with

sides somehat papillose; claws simple.

Bostrichoclerus bicorni¥an Dyke, 1938.

Description:Holotype: unique from Palm Caf, Angel de La Guardia Island, Gulf
of California, collected May 3, 1921, by J. Chamberlin, from beneath batdoderately
large, dark brown and somewhat shining. Head flattened in front, densely punctured above,
smooth and sparsely punctured anteriorly, with a faint medial, longitudinal impression on
front and sparsely pilose. Prothorax about a sixth longer than broadobadeat middle
and sinuate each side, apex broadly arcuate and overhanging, disk irregularly punctured,
more closely and deeply so in front and with short, reclinate hairs widely scattered about,
and broadlyand feebly impressed at middle. Scutellum secutar, densely punctured,
rugose and concave. Elytra moderately convex, with pronounced though well rounded
humeri, sides almost parallel and disc somewhat dull as the result of the dense punctations
and fine rugoseness. Beneath somewhat shidemgelypunctured anteriorly and sparely

behind. Legs with apices of tibiae beneath and undersurfaces of the tarsal segments from 1
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4 densely clothed with short, silky, orange pile. Length 2Q mith head flexed, breadth

6.5 mm.

RemarksBostrichoclerusvaserectedas a monotypic genusy Van Dyke (938. The
species is remarkably different frasthercongeaers in the New World. Van Dyke indicated
that, based on the coarsely faceted structure of the eyes, the genus should be placed within
Tillinae. He thoughBostrichoclerusvasclosely related t€ymatoderabutBostrichocleruss
very different from all knowrlorms ofCymatoderaAccording to Van DykeBostrichoclerus
bicornisis easily identified based on the prominent frontal horns, the shape antennae, and
the completely glabrous elytral diskhe species is extremely uncommon among collections.
Bostrichoclerusicorniswas described by Van Dyke (1938) based on single specimen collected
in Isla Angel de la Guardia in the Golf of CalifanBaja California, Mexico. Later on, a second
specimen was collected in southern California (Barr, 1957, Burke et al, 2@l B)ore

specimens have been collected since.

3.6 Callotillus Wolcott, 1911

Type speciesCallotillus eburneocinctusVolcott, 1911, original designation.

(Distribution shown in Fig. 2.2E)

Differential diagnosisCallotillus is similar to the recently describgénusNeocallotillus

(Burke & Zolnerowich, 2016)These checkered beetles can be differentiated Weotallotillus
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based on the following combination of cheters: Males ofallotillus have antennomeres2l
filiform; the third antennomere is moderately serrate; antennomé&reselstrongly serrate and
approximately equal in length; and the tenth antennomere islpmard and about the same
length as antennomere®&ombined (Figs. 2:8, 2.12A). The antennal structure of females is
similar to that of males, except antennomer8sade moderately serrate and the tenth
antennomere is cylindrical to moderately a/@fFigs. 2.9C, 2.12C). In Neocallotillusspecies

the male has antennomereg filiform; the third antenomere is moderately serrate;
antennomeres-2 are strongly pectinate; and the tentteanomere is ovoid in shape and
laterallycompressedFig. 28 D-E); the length of the tenth antennomere may vary by species.
Females have antennomere8 filiform; the fourth antennomere is moderately serrate; and
antennomeres-2 are robust, moderately, and gradually insiegis size toward the distal end
(Figs 2.8F, 2.9A); the tenth antennomere of females is similar to that of the males. In addition,
Callotillus species are conspicuously more robust (Fig. 2B) While Neocallotilus species are
relatively slender and elongate (Fig. 2A8 Finally, Neocdlotillus species lack an elytral

swelling present on the anterior third of the elytral dis€alfotillus (Fig. 2.13B).

Redescription. Size:i@0 mm. Color: Testaceous and ferrugineous to almost black; fasciae
on elytral disc may be present or nopiiésent, ranging from light testous to brown. Body
moderately robust, expanded posteriorly.

Head:Moderatelysmall, longer than wide; eyes inconspicuously bulging laterally (Fig.
2.14-B), strongly emarginate at antennal insertion; clypeus feshbrginate medially; antennae
composed of 10 antennomeres; sexual dimorphism observable in antennal composition, with

antennomeres-2 in maks conspicuously serrate (Figs.-B2.11-A) but moderately serrate in
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females (Fig. 2.9C, 2.11-C), last antenomere compressed laterally in both sexes; labrum
moderately constricted laterally, subquadrate; terminal maxillary palpcylindrical; terminal
labial palp securiform.

Thorax: Pronotum moderately to conspicuously globose, narrower than anterior afiargin
elytra; disc moderately to strongly convex, inconspicuously broader dtaystightly sinuate
behind middle, then feebly to moderately constricted on last fourth; anterior depression and
antescutellar impression absent. Prosternum: smooth to faefdyiculate; conspicuously wider
than long. Mesoventrite smoottlightly to modeately puncticulate; metepisternum partially
visible in lateral view, not fully concealed by elytr@fig. 2.12D). Metaventrite moderately to
strongly convex; surface vatisly punctate.

Elytra: Moderately robust, elongate, expanded posteriorly; median regiortraf digc
feebly to moderatelgompresseth lateral view; subbasal elytral swellings geet; elytral apex
declivity slightly to moderately steep; transvefasciae may be present on elytral disc or not, if
present elevated from elytral disc.

Legs: Femora wide; surface rugulose to smooth. Tibiae rugulose, modergizhyied
posteriorly; tibial spur formula-2-2. Two tarsal denticles, inner tarsal deles trigonal, outer
tarsal denticles digitiform.

Abdomen: Six ventrites; surface smooth, moderately convex; ventiiegith lateral
margins parallel and posterior margins truncate; male pygidium moderafehgudiifated form
that of females.

AedeagusSlender and moderately sclerotized; phallobasic apodeme rokadiydis

endophallic struts short, robust throughout their leKid. 2.15D).
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RemarksIn thisrevision | treatCallotillus as a genus containing two speciés:
bahamensi¥aurie (Fig. 2.2 D) a species currently recorded from the Bahaamalsthe Cayman
Islands andC. eburneocinctugVolcott (Fig. 2.2E), which isrestricted to the southernmost tip

of the Florida peninsula, inatling the Florida Keys.

Key to the species @allotillus.

1. Pronotal disc dark testaceous to rufous; anterior half of elytral disc same color as pronotum,
posterior half piceous, color transition interrupted by diarg transverse, pale fascia that extends
from epipleural fold to elytral suture; mediagion of elytral discompresseth lateral view(Fig.

2.2°E) s Callotillus eburneocinctus

T Pronotal integument piceous; elytral disc same color as pronotum, except humeral area
testaceous to almost ferrugineous; elytral disc lacking any fascia or maculation; median region of

elytral disc feebly}compresseth lateral view(Fig. 2.2D)..........ccccceveenene Callotillus bahamensis

Callotillus bahamensi¥aurie, 1952

Figs.2.2-D, 2.11A, C.

Onefemale allotype examined.

Type bcality: South Bimini Island, Bahamas, British West Indiege depository American

Museum of Natural History (AMNH).
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Distribution. The Bahamas, Cayman Islands.

Differential diagnosisCallotillus bahamensis most similar tcC. eburneocinctusThe
two species can be differentiated with ease based on the color pattern on the elytral disc.
Callotillus bahamensibas the elytral dispredominantly piceougxcept a light testaceous area
surrounding the humeral angles, this testaceous area extends from the anterior fourth of the
epipleural fold and may reh the scutellum or not (Fig. 2[2). Callotillus eburneocinctubas
the anteriohalf of the elytral disc rufous and the parsor portion fuscous, this coloration shift
is interrupted by a transverse, moderately elevated, pale band which runs from the elytral suture

to the epipleural fold (Fig. 2-E).

RedescriptionMale. Form: Maderately robust; elytra gradually expanded toward apex,
then abruptly narrowing behind distal fourth. Color: Anterior portion of femora, traatsant
coxae, and anterior fourth of the elytral disc light testaceous, this testaceous pattern on the elytral
disc reaches the humeral region laterally and the scutellum interthalyest of théody
uniformly fuscous; elytral disc devoaf any bands or fasciae (Fig. Z8.

Head: Including eyes not wider than pronotum; eyes taller than wide, notgpldtgally,
moderatelysmall, finely faceted, strongly stthangularly emarginate; integuent rugose, feebly
punctate, punctuation small; antennal notch located in front of emargination; frons not bi
impressed. Antennae of males composed of 10 antennonmegesgsantennomere short, robust,
beadlike in shape; third antennomere about 2x the length of previous antennomere, moderately

serrate; fourth antemmmeres slightly longer than third antennomere; antennom&ebdut the
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same length, strongly serratesi@antennomere elongate, about 2.5x the length of ninth
antennomere, slightly ovoid in gb&, laterally compressed (Fig. 2-A).

Thorax: Pronotum globose, slightly broader than long; surface shiny, finely, deeply
punctate; sides subparallel, then abyuptnstricted on posterior fourth; disc strongly convex;
anterior transverse depression and subbasal tumescence absent. Prosternum wider than long;
surface smooth. Mesoventrite rugulose; surface finely punctate, feebly vested with fine, pale,
semterectsdae. Metepisternum partially visible in lateral view; conspicuously clothed with
recumbent, pale setae. Metaventrite globose; stronglyeeoisurface shiny; longitudinal
depression present; metaventral process absent.

Elytra: Convex, robust; humeri ingited, gradually expanding toward elytral apex, then
abruptly narrowing behindumerj conspicuously vested with fine, pale, recumbent and-semi
recumbent setae, vestiture density is reducdauomeri,where elytral disc acquires a testaceous
tone; elytral disc rugulose throughout the surface; elytral apices rounded, moderately dehiscent;
epipleural fold complete, narrowing toward apex.

Legs: Femora swollen anteriorly; surface shiny, smooth, veryfigiulose. Tikae
longitudinally rugulose; two tarsal denticles, outer denticle digitiform, intericicdentriangular
in shape.

Abdomen: Ventrites-# broadly convex, smooth, subquadrate, feebly punctate, not
compressethterally. Fifth visible venite convex, shiny and moderatalgmpressediedially;
lateral margins subparallel; posterior margin broadly truncate. Sixth ventrite triangular in shape;
small; moderately excavated; shisjightly punctate; conspicuously broader than long; lateral
margns strongly oblique, feebly arcuate; posterior margin small, broadly, deeply emarginate;

posteplateral angles broadly rounddsfth tergite subquadrate; strongly convex; rugulose;
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slightly punctate; posterior mgin truncate. Sixth tergite subquadratggulose; wider than long;
surface moderately convex; coarsely punctate; lateral margins oblique, posterior margin truncate;
posterdateral angles rounded. Sixth tergite extending beyond apical margin of sixth ventrite,

fully covering sixth ventrite in dsal view.

Aedeagus: Not available.

Sexual dimorphismFemales o€. bahamensisan be distinguished from male speens
based on the antennal structure and the shape of the last abdominal segmaiets have
antennomere4-9 moderately serrate (Fig.11-C), rather than strongly serrais observed in
males (Fig. 2.1-A). Additionally, the last ventrite and the lastgiée ae subquadrate in shape

and not enarginate, as in males

Material examinedALLOTYPE: 1 female: South Bimini Island, Bahamas, B. W. |;19b1,
M. Cazier and C and P Vaurie, handwritten red label, allotype depository: SMNH.
Additional material examined. male, 1 female: Cayman, Little Cayman, 3 km SE of Spot Bay,

27-V-2009, R.Turnbow.

RemarksIn her original degaption, Vaurie (1952) suggestdioatC. bahamensis most
closely related t&. crusoe After examination of specimens Gf bahamensjgshis species is
most similar taC. eburneocinctus Bas ed on Won (1921} cdusoeisihers cr i p
placedwithin Neocallotillus Examination of material €. crusoewill be esential to clarify the

status of this rare species.
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Callotillus eburneocinctusVolcott, 1911

Figs.2.2-E, 2.9 BC, 2.12D, 2.13B, 2.14B, 2.15D.

Type material not examined.

Type locality: Key West, Monroe Co., FloridBype depositoryUnited States National Museum

of Natural History (USNM).

Distribution.USA: FL.

Differential diagnosisCallotillus eburneocinctus most similar tcC. bahamensisCharacters to

distinguish these species appear in the diagnosis sectibrbahamensis.

RedescriptionMale. Form: Body moderately elongate, robust; head and pronotum
somewhat slender; elytggadually expanded toward apex, then abruptly narrowing behind distal
fourth. Color: head, antennae, mouthparts, pronotum, and anterior half of elytral disc testaceous
to rufous; legs brunneous; distal end of mandibles, abdomen and posterior halbbtiedgtr
fuscous; thorax bicolored, metaventrite anteriorly ferrugineous, posteriorly and distally fuscous;
each elytron with a transverse, median, pale fascia that runs from the epipleural fold to the elytral
suture, this band may lbaisedin most individials (Fig. 2.2E).

Head: Including eyes not wider than pronotum; eyes small, taller than wide, not bulging
laterally, finely faceted, strongly, sibangularly emarginate; surface integent corrugate;

antennal notch located in front of antennal emaatyam; frons not bimpressed. Antennae of
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males consisting of 10 antennomeres; second antennomere short, robust; third antennomere
about 2x the length of previous antennomere,eratdly serrate; fourth antennomeres slightly
longer than third antennomei@ntemomeres € about the same length, strongly serrate; last
antennomere elongate, about 2x the length of ninth antennomere, slightly ovoiden shap
laterally compressed (Fig. 2B9). Anterior portion of clypeus narrow, approximately 2x the
lengh of eye emagination (Fig. 2.14B).

Thorax: Pronotum globose, as broad as long; surface rugulose, profusely, finely punctate;
punctations narrow, shallow; sides subparallel in dorsal view, then abruptly constricted on
posterior fourth; disc strongly conveanterior transverse depression and subbasal tumescence
absent. Prosternum wider than long; surface smoaglijase, glabrous. Mesoventrite smooth,
shiny, glabrous; surface very finely punctate. Metaventrite strongly convex; surface smooth,
feebly, finely punctate; longitudinal geession present; metaventral process absent.

Elytra: Robust; humeri indicated, gradually expanding toward elytral apex; surface convex
on anteriorthird, then moderatelgompressedn middlethird, and conspicuously convex again
on posteriorthird; a pair of long, stiff, erect tuft of dark setae located on therianfourth each
elytron; surface of elytral disc rugulose; sculpturing absent; elytreégpounded, moderately
dehiscent; epleural fold complete, narrowing toward apex.

Legs: Femora moderately swollen; surface shiny, smooth. Tibiae longitudinallpsagu
two tarsal denticles, outer denticle digitiform in shape, interior denticle triangular.

Abdomen: Ventrites-B broadlyconvex, smooth, shiny, subquadrate, feebly fate¢cnot
compressethterally. Fourth ventrite moderately punctate, mediedijnpressedrifth ventrite
shiny, strongly excavated; lateral margins subparallel; posterior margin broadly, shallowly

emarginateSixth ventrite triangular in shape; small; moderately excavaligthtly punctate;
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conspicuously broader than long; lateral margins strongly oblique, moderately arcuate; posterior
margin shallowly, narrowly emarginatgpderolateral angles rounddifth tergite subquadrate;
moderately, coarsely punctate; posterior margin truncate. Sixth tergite subtriangular in shape;
feebly comvex; wider than long; surface moderately punctate; lateral margins strongly oblique,
moderately arcuate; posterior margimywehallowly, narrowly emarginate; posti&ateral angles
broadly rounded. Sixth tergite extending beyond apical margin of sixth ventrite, fully covering
sixth ventrite in dorsal view.

Aedeagus: Phallobasic apodeme present; phallus with copulatory eadte $wolen at
apex, petiolate; phallobase subparallel; phallic plate armed with one irregular row of denticles;
intraspicular plate present, elongate; phallobasic lobes free; tegmetetafully covering
phallus; phallobasic lobes rounded distatigallobasic apodeme moderately short, expanded

distally; endophallic strgtshort, robust distally (Fig. 2.43).

Sexual dimorphismThe structure of the antennae will help to differentiate femal€s of
eburneocinctusrom males. Females have the tramtennomere feebly serrate and the
antennomeres-8 are moderately serrate (Fig. 9, males have the third antermere
moderately serrate and antennomer8sade strongly serrate (Fig. 2B). Females also have the
sixth ventrite subquadrate in shagred the posterior mairgis broadly truncatemales have this

segment subtriangular in shape with the posterior margin namdslightly emarginate

Material examined2 males, 3 females: Monroe Co., FL, Big Pine KeyJ\171978, E. Giesbert;
1 male,1 female: Monroe Co., FL, Everglades Nat. Park, Flamingd/-1891, R. Morris; 1

male, 2 females: FL, Miami, 181-1963, B. K. Dozier; 1 female: FL, Tavernier, on Key Largo,
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19-VI-1970, beating.aguncularis raemosaL.), G. H. Nelson; 2 males, 3 femal&4., Miami,
Virginia Key, 23VI1-1970, beatingConocarpus erecta., G. H. Nelson. 1 male: Mianibade
Co., FL, Miami, 25VI-1965, B.K. Dozier; 4 specimens: FL, No Name Key\V29997, R.
Turnbow, exMetopium toxiferunk.., emerged 3111-1979, R. Turnbowl specimen: FL,
Sugarloaf Key, 2/-2000, 36V-1997, R. Turnbow; 4 males, 9 females: Monroe Co., FL, Big

Pine Key, reared from wood, E. Giesbert.

3.7 Cylidrus abdominaliKlug 1842

Fig. 2.3A.

SynonymsCylidrus fasciatuvar. spinolai SchenklingClerites II, 1844, p122.

Type locality: Santa Catarina, BraZilype depositoryGermany, Berlin, Museum fur

Naturkunde der Humboldiniversitat(ZMHB).

Distribution: Statesof Espirito SantpMato Grosso do Spyand Santa CatarinBrazil.

Differential diagnosisCylidrus abdominaliss extremely similar to the Africa@.
fasciatus Based on an extensive revision of material identifie@.dasciatusrom the Central
African Republic, Cameroon and Congdo r h a mé s (48r@)thaetketairlyacommonC.
fasciatuswvas introducedo South Americand eventually becansglapted to its new
environmenseems plausibl@’hefour Brazilian specimes | have examined here dot differ

from C. fasciatusa findingcontrarytoGor hamés observations on
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between these two entitieBhe fas@e observetih the specimens examined here under the name
C. fasciatuglisplay slight differences in the shape, cptord patterrfFigs. 2.3-A, 2.5-D);
specifically, these fasciae can range from dark testasceous to almostatbestendrom the

elytral suture to the epipleural fold, daly a pair of spotsmthe median region of the elytral

disc TheBrazilianspecimengxamined here are consistenth these variations. Remaining

characters wereot variablefor material corresponding tmoth species

RedescriptionFemale. FormBody moderately elongate, slendelytra subparallel Color:
head, thorax, elytral fuscus; legs, mouthpartsababmen testaceous; antennomerbsiark
testaceous, antennomere$bfuscusEach elytron with a median, transversal, testaceous fascia,
this fascia initiates at the elytral suture and does not reach the epipleu&igoi3-A).

Headlonger than wde; enlarged throughout its length¢luding eyes moderately wider
thanpronotum; eyes smalialler than wide, ndbulging laterally, finely facetedeebly
emarginate posteriorly; antennal notch located in froetyeemargination; fronsot bi
impres®d;clypeus crenulate posteriorly; gena carinate, encircling syésnentum moderately
rugose somewhashiny; gular sutures parallaljghtly marked;integumenfeebly punctate,
rugose, more strongly rugose below eyes puctations fine and shallow, modgadbelg with
fine, pale short,recumbentetae; antennae composed of 11 antennonfestgintennomere
slender, second antennomere slightly shorter firstrantennomerehird antennomer
moderately longer than second antennopfereth antennomere about the same length as
second antennomer&@th antennomere about the same length as fourth antennomere, sixth
antennomere about the same length as fifth antennomeres, anéeaa®10 about the same

length, clavatelast antennomenmoderately longer than preceding antennonedosgate,
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moderately robust, obtusely rounded, slightly longer than tenth antenn(@&@®); terminal
labial palp subsecuriform, terminal maxillapalp, slender, cylindrical.

Thorax:lateral margins opronotumparallel sides very feebly narrowirgpically,strongly
compresseth behind anterior margin; surface shiny, feebly rugok¢hed with some fine,
moderately short, palsemierectsetaeand some long, pale erect setae, vestiture more abundant
laterally, veryfinely, scarcely punctatg@unctations small and shalloRrosternum convex,
wider than éng; smooth; polished, very feebly puncigtactations small and shallow.
Mesosternum as Ignas wide, concave; strongly rugoskghtly vested with fine, palesemi
erectsetae; scarcelyunctate punctations coarse and debfetasternumstrongly convex,
surface finely rugosenconspicuously vested with fine, pademrecumbent setae; longdinal
depression and metaventral preg@bsent; metepisternum expogedughout its length.
Scutellum ovoidcompressedhedially,glabrous.

Elytra: slightly broader tha pronotum; sinuatm lateral view; moderately elongateumeri
feebly indicated, rounded; sidparallel,broader at middtedisc flat above; suace shiny,
smooth apices subtrianguladehiscent; gftral declivity conspicuously gradual almost
imperceptible; surface moderately clotheith fine, shortdark,semirecmmbent setae
interspersedwith very few scattered moderatébng, semierectsetae; surfackebly punctate,
punctations fine and shallowsgulpturing irregularharrangedhroughout the elytral length
punctations at elytral base absent; epipleural fiolel &nd narrow, gradually narrowing toward
distal end, absent on posterior foultytra not covering last two abdominal segments.

Legs: femora shiny, smoothlightly punctateconsciously swollemmoderately
compressethterally; swollen;moderately lothed with some pale, fine, semirecumbent and

semterectsetae uifiormly located throughout faord surface; tibiae moderately slender
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broadening toward distal enchoderately punctate, longitudinally rugose, vestiture consisting of
pale,semirecumbent s&e intermixedvith somesemterectsetaeTarsal Formula 4-4, tibial
spur formulatarsal pulvillar formula 43-3.

Abdomen: six visible ventritedirst visible ventrite moderately longer than second visible
ventrite,ventrites 14 quadrateshiny, smooth, convex, subquadratmderately, finelypunctate,
weakly clothed with fine, longpale recumbent setae, nodmpressethterally, posterior
margins truncate. Fiftvisible ventrite quadratshiny; smooth; polished; surfanederately
conve; weakly clothed with fine, long, recumbesgtae; lateral margins parajlpbsterior
marginmoderatelybroadly shallowly emarginateemargination Vshaped S Sixth visible ventrite
subquadratemooth, shinyconvex, almost flat; inconspicuously punctatethed with some
erect and semierect, long, piceous setastiture more abundant on anterolateral may¢atsal
margins feeblyblique; posterior marg broadlyrounded to almost truncatgifth tergite
subquadrate;onspicuously concayeuguloseglabrous; feebly punctate; posterior margin
truncate. Sixth tergite sgbiadrateslightly rugulose; longer than wigposterolateral margins
conspicuously vested with long and short erect setae, posterior margin more strongly vested
surfacemoderately, rmutely punctate; lateral margirsdightly oblique, posterior margislightly
rounded to almogtuncate. Sixth tergite extendisgghtly beyond apical margin of sixth visible
ventrite, fully covering sixth ventrite in dorsal view.

Aedeagus: not available.

Sexual dimorphismno males available for this species.
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Material examined: 1 female: Espirito Santo, [Brazil], Schmidt, 100 m, 1905; 1 male, 1 female:
Mato Grosso do Sul, Brasil, Selviria, UNESP Farm, ex Hevea brasiliensis beld-19190, S.
R.Rodrigues; 1 female: Nova Teutonia, Santa Catarina, Brazik~1B44, F. Plaumann; 1

female: Brazil, Nova Teutonia, EX973, F. Plaunmann.

RemarksCylidruswas described by Lattes (1829). According to Corporaal (1950), the
genus is composed of 19 species and seven subspggdidsushas a worldwide distribution
with a large numbeof species occurring in the tropical regions of African and Oceania. Gorham
(1876) indicated thaCylidrus abdominaliss particularly similar taCylidrus fasciatud.aporte, a
species inhabiting central and southern Africa, and was probably transported from the Old World
and became established in the Braziliagion In this revision, specimens 6f abdominalisand
C. fasciatusvere examined and no morphological differences were obseZyédrus
abdominallisis here redescribed from five specimens collected in the southeastern Brazilian
provinces of Espirito Santo, Mato Grosso do Sul and Santail@zatRegardless of its origin,
whether a natural occurrence or an introduced species, the specimens examiocedfinerthe

existence of this genus in the New World

3.8 CymatoderelldBarr, 1962

Type speciesTillus collaris Spinola, 1844. Original designation.
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SynonymsTillus collaris Spinola, 1844. Clérites |, Lec. Ann. Lyc. Nat. Hist. New York V,
1849.Tillus patagonia&null, 1946. A new species @illlus from Arizona Coleoptera:

Cleridae). Ohio Journac. 46(2):72 1951.

(Distribution shown in Fig. 2.2H)

Differential diagnosisCymatoderellas most similar to variou€ymatoderaspecief
moderate sizeThe two genera can leasilyrecognized based on the structure ofdhmmatidia
Cymatoderellaspecies havthe diameter of theromatidiasomewhasmall (Fig. 2.6-F) if
compared witlCymatoderaspecies (Fig2.12A). Additionally, the bicoloreccompositionof the
integument irCymatoderellawith a testaceous ferrugineousoloration on the head and
pronotumand a piceous tone dhne rest of the bod¥fig. 2.3 BD), exceptC. patagoniagwhere
thepygidiumis also testaceous terrugineouscan alscserve to separate these genera;
Cymatodera bicolo(Say) is the onlyCymatoderaspecies with a similar color pattern, but it has
anelongateand narrow body shag€ig. 2.5-E), not a robust oneas observed i@ymatoderella

(Fig. 2.3 B-D).

Reckescription:Size: 37 mm.Body: Small, relatively robust specimelor: pronotum
bicolored, testaceous terruginousin the median region and piceous on the margins to
uniformly testaceous tterruginous legs, antennae, thorax, elytra atdlominal segments
piceous head and mouthparts can be testacdeusiginous or withan array of piceous tones;
for C. patagoniaevisible ventrites 46 can bdestaceous tterruginous Form: smalkized

individuals, body shortobust,elytrasubparallel to moderately expanded posteriorly.
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Head:eyes medium sized, moderately talllban wice, moderatelypulging laterally, feebly
emarginatesculpturing variously impressed; vestiture variablgennal insertion located in
front of emarginationclypeus moderately emarginatedmally; antennae composed of 11
antennomeresexual dimgohismslightly difficult to observen the last abdominal segment
terminalmaxillary palp cylindrical; terminallabial palp securiform(Fig. 2.3 B-D).

Thorax: pronotum narrowehan elytral base; widest at midgdkdes constricted
subapically; more strongly constricted behind middls¢ moderately convex; anterior
depressioffieebly indicatedantescutelar impression absent; posterior margin conspicuously
constricted transversally. Prosternum smooth, variouslgtptenand vested. Mesosternum wider
than long; shiny, variously punctate. Metasterraamvex,smooth, shiny moderatetjothed
Legs: femora moderately swollen; tibia slender rugose to rugulose; tibial spur for2x2la 2
pulvillar formula 44-4. Elytra: broad;robust; gradually expanded behind middle; humeri
strongly indicatedelongde; surface convexexpanded behind middle; moderately to coarsely
sculptured; sculpturing arranged in regular stredgral declivity moderately steep; epipleural
fold compete, narrowing toward apex; pygidium concealed in dorsal view.

Abdomen:six visible ventrites; first visible segment shiny; smooth; 1.5% longer than
remaining segments; visible segmen# ubquadrate; smooth; shiny; variously impressed and
clothed; lagral margins parallel; posterior margins truncate; fifth visible ventrite subquadrate;
variously vested; lateral margins moderately obljgposterior margiruncate sixth visible
ventritesubtriangulardisplayinga degree o$exual dimorphismiateralmargins strongly
oblique;posterior margin rounded to moderately emargirfafen tergite subquadrate; posterior

margin truncate; sixth ventrite subtriangular.
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RemarksCymatoderellavas established by Bartg62 to hold Tillus collaris Spinola and
T. patagoniaeKnull, two New World species originally designated witfiitus (Oliver), a
widely distributed gnuswith aconcentration of species in Africa and OceaRi&ind (1993)
described a thirdepresentativeCymatoderella morularo date Cymatodeella is composed of
threespecies(C. collaris(Spinola),C. morulaRifkind, andC. patagoniaéKnull).
Cymatoderella collariss widely distributed throughout North and Central America; the species
ranges frontheeastern and southern UnitBthtes, extending southward to Mexico and the
Central American countries of Guatemala, Honduras and El Sal\agloatoderellanorula
andC. patagonia&are species with a limited distribut@irange.Cymatoderella collarisnhabits
regions of souttrnMexico, Guatemala and Honduras (Rifkind, 1993), @ngatagoniaes

restricted to southern Arizona (Knull, 1946)dSonoraMexico.

Key to species o€ymatoderellaBarr

1. Last abdominal segmerfiérruginous remainirg abdominal segments testacedasalmost

piceous elytral disc conspicuously clothed withate, short, semirecumbent set&ey. 2.3-D);

elytra robustdistributionrestricted toArizonaand Sonora, Mexica.Cymatoderella patagoniae

- Last abdominal segmempiceousto dark testaceoushe same color agemainingsegments

distribution MOre WIdESPIEAM..........coviiiiieieiie ettt ee s 2
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2 (1). Antennomeres -2 subequal in length, short, cylindrical; antennomere&$ Sobust,
moderately serraté-ig. 2.9D); widely distributed, fromeast and souttdSA south to Honduras

AN El SAIVAUOL. ... Cymatoderellacollaris

- Antennomeres-3 subequal in length, short, cylindrical; antennomer&6 dobust, moderately

serratg(Fig. 2.9E); distributionfrom south Mexico to Guatemala and Honduras......................

..................................................................................................................... Cymatoderellamorula

Cymatoderella collarigSpinola, 1844)

Figs.2.3B, 2.6D, 2.9D, 2.19B.

SynonymsTillus collaris Spinola, 1844. Clérites |, Lec. Ann. Lyc. Nat. Hist. New York V,

1849.

Type material not examined.

Type | ocality: L 6 Ayp®depogiuydtalys Bopnb, dMasea Regionadeldie .

Scienze NaturalMRSN).

Distribution: USA: AL, FL, GA, KY, LA, MD, MS,0OH, SC, TN, TX; Mexico: Chiapas, Estado

de Mexico, Jalisco, Nayarit, Nuevo Leon, San Luis Potosi, Sinaloa, Tamaulipas, Veracruz.
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Differential diagnosisCymatoderella collariss most similar tcC. morula The two
spedes can be readily differentiatdé@sed on the structure thie antennaeAntennomess 24 of
C. collarisare short and subequal in lengthdantennomeres-50 areelongate robust and
moderately serrat@=ig. 2.9-D). In contrastCymatoderellamorulahas antennomeres3short
and subequal in length atfie antennomeres-40 are elongate, robust and moderately serrate
(Fig. 2.9-E). The geographic distribution of these speoneg/alsoserveto differentiatehenm C.
collaris is widely distributed froneastern and southedSA south toEl Salvadoywhile C.

morulais restricted to southestMexico, Guatemaldjondurasand Nicaragua

RedescriptionMale.Form: lody short, robustelytra gradually expanded toward apex,
then abruptly narrowig behind distal fourth. Color: pronotum uniformly testasceous to
ferruginousthroughout its surface to bicolored, if bicolorealhgingfrom testaceous to
ferruginousin the median region and piceous on the margins; legs, antennae, thorax, elytra
piceousiabdomen piceous to dark testacetesid and mouthparts with various of piceous
tones. Bytral discdevoid of any bands or fasciéeg. 2.3-B).

Head:including eyesnoderatelywider than pronotuneyes of moderate size, taller than
wide, conspicuouslipulging laterally finely facetedemarginatgosteriorly antennal notch
located in front of emarginatiofrons impressedntegumenshiny, feebly punctate, puctations
moderately coarse, sparsely clothed with fine, pale, semirecumbese@herectsetae;
antennaeomposed of 11 antennomeres; antennae clothed with short, recumbent, fine setae;
antennomer® 24 short, robust, subequallengh; fourth antennomere about 2.the length of

fifth antennomereantennomeres-50 robustmoderately serrat@pproximately the same sjze

77



lag antennomere elongate, moderately robust, obtusely rounded, slightly longer than tenth
antennomeréFig. 2.9-D); terminal labial palpsecuriform.

Thorax:pronotum bisinuate, widest at middle; sides constricted sub apically, more strongly
constricted behind middle, moderately constricted in front of middle; surface shiny, smooth,
moderately vested with findong pale, semirecumbent setae intermixed with some long
semierect, fine, pale setae, in some individual vestiture is more abundant on the posterolateral
area of the pronotunfinely to moderately punctatpuncations small and shallgvanterior
transvese depression and subbasal tumescence abbeaptlycompressedn posterior margin
Prosternuntonspicuouslyvider than longsmooth; polishedjevoid of punctatiomn most
individuals, some individuals very feelppyinctate punctationscoarse and shallow; moderately
vested with fine, palesemterectsetae. Mesosternum shiny, smqdéebly vested with fie,
pale,semierectsetae; moderately punctate. Metasternum: strongly cosueiace shiny to
finely rugulosejnconspicuously gstel with fine, palerecumbensetae; longitudinal depression
andmetaventral process presgmietepisternum hidden throughout its length. Scutellum ovoid,
compressededially, clothed with pale, fine, recumbesetaeo glabrous

Elytra: broader than pronotummoderatelyelongateproader than londyumeri indicated,
rounded; sides subparallel, gradually broadening toward distaberatjest behind middléhen
abruptly narrowing toward apen posterior fourth; disc flatbove; surfacehsny to moderately
rugulose; apices subtriangular; inconspicuously dehiscent; elytral declivity moderately steep;
surface moderately clothed with fine, short, recumbent, paleisétagpersedavith some pale,
fine, long,semterectsetae surface stronglycoarsely punctateculptureconsisting of coarse,

deep punctations arranged in regular striae that gradually reduce in size toward elytral apex and
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disappear on posterior fourth; interstices at elytral base about 3 to 4 x the width of punctation;
interdices shiny to moderately rugulose.

Legs:femora shiny, smooth; feebly punctate, posterior and middle feieeioly swollen
anterior femora more swollemoderatelyclothed with some pale, fine, semirecumbent and
semterectsetaeuniformly located thoughout the femoraurface tibiaeslender, moderately
punctate, longitudinally rugoseestitureconsisting of pale, recumbent setaierspersedvith
semierectsetae

Abdomen: six visible ventrites; ventritesdshiny, smooth, convexsubquadrate, feebly
punctatemoderatelywested with fine, longpale,recumbent setae; nobmpressethterally;
posterior margiatruncate. Fth visible ventritesubtriangularshiny, smooth; polishedsurface
convex;weakly clothed with fine, long, recumbent setageral margins stronglgblique,
arcuate posterior margin broadly, shallowly emarginate to almost truncate in some individuals
Sixth visible ventrite smallfugulose feebly convex; moderately, finely patate;clothed with
someerect and semierect, long, piceous sataaspicuously broader than lorgteral margins
strongly obliqueposterior margin broadly, shallomgmarginate to almost truncate;
posterolateral angles adly rounded. Fifth tergiteubquadrae, convex; ruguloseglabrous
slightly punctate; posterior margin troate. Sixth tergite subtriangulaugulose; wider than
long; moderately convex; clothedth fine, pale, recumbent setae; saganoderatelpunctate;
lateral margins digue, posterior margin truncate to moderately rounded; posterolateral angles
moderately to stronglyounded; some long, erect, pale, stout setae located along the posterior
margin Sxth tergite extending beyond apical margin of sixth visible ventrite, fuNyedng

sixth ventrite in dorsal view.
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Aedeagusphallobasic apodemaresentphallus with copulatory piece moderately tapered
at apexphallic plateunarmed denticlesabsentintraspicular platpresentelongatemoderately
rounded phallobasic apodem&hort expanded distallyphallobasesubparallelparameregree;
tegmenincomplete partially covering phallusparamerepointeddistally; endophallic struts
long, the length of tegmerendophallic strutsn horizontal position in relation to tegmen whan

horizontal view endophallic strutsobust distally(Fig. 2.19-B).

Sexual dimorphismFemales ofC. collariscan bedistinguished fronmale specimens
based onhe shape of the last@minalsegment. Emales have the sixthsible ventrite
conspicuously long and brogappearing as a semicirclather than short in length, and broadly,

shallowly emarginge, as observed in male

Material examined: USA: 5 males, 9 females: Hidalgo Co., TX@1953, D. J. and J. N.

Knull; 2 females: Hidlgo Co., TX, II}126-1956, D. J. and J. N. Knull; 1 male, 1 female: Hidalgo
Co., TX, 07IV-1961, D. J. and J. N. Knull; 3 females: Hidalgo Co., TX081961, D. J. and.

N. Knull; 1 male, ¥emales: Mobile, AL, V-20-1922, H. P. Loding2 males, 4emales: Starr

Co., TX,111-20-1952 D. J. and J. N. Knull; 1 male: Springlldj AL, 10-V-1918, H. P. Loding

1 female: Gadsden Co., FI/-8-1939, D. J. and J. N. Knull; female: TX, Apple Springs, 13-
1974, R. Reeve; 1 male: Jefferson Co., AL, Birminghaivi[I51956, H. R. Steeves Jr., at light;
1 female: Ft. Mount, GA, IX7-1937, P. W. Fatting; 2 female: Hidalgo Co., TX;¥071957, D. J.
and J. NKnull; 1 males: Morehead, KY, 2¥1-1949,D. J. and J. NKnull; 1 male, 2 females:
Great Smoky Mountains Nat. Park, TN,-¥4-1942, D. J. and J. NKnull; 2 males: Hidalgo Co.,

TX, l1-29-1953, D. J. and J. N. Knull; 6 males, 1 female: Starr Co., T>281950, D. J. and J.
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N. Knull; 1 male: Stone Mt., GA, ¥17-1949; P. W. Fattig; 1 ale: Jefferson Co., AL, Vestavia,
VII-18-1981, T. King, at light; 1 female: Starr Co., TX-81-1963, D. J. and J. NXnull; 1

male, 2 females: Jefferson Co., AL, Birmingham, Shades Mtsl5MI982, T. King, at light; 1
male: Walker Co., AL, Jasper-09-1978, T. King, at light; 1 female: Walker Co., AL, nr.
Jasper, Dev-YI-188&, TLKang, dtdight; 2 féndles: Clinch Co., GA, N of
Homerville at Atkins Co. line, \28-2004; beating in cypress bog, P. Skelley; 1 male: Liberty
Co., FL, Torreystate Park, VHL7-1987, Matthews and Skelley, at light; 1 male: Dixie Co., FL,
3.5 mi N of Old Town, RT. 349, A27-1980, M. C. Thomas; 1 male: Alachua Co., FL, Hwy.
241 at Santa Fe River, 18-1989, C. W. Mills 11, on bark oCarya illionensis 2 femals: Starr
Co., TX, IV-5-1963, D. J. and J. Nnull; 1 male: Liberty Co., FL, Torreya State Park6V
1989, R. Turnbow; 2 males, 1 female: Bexar Co., TX, Leon Valley,4/1971, G. H. Nelson,
beatingDiospytos texanaVMEXICO: 2 females: Mexico, San Luis Rosi, 41 mi N of San Luis
Potosi, 26VI-1965,G. H. and D. E. Nelsofi;male,1 female: Mexico, San Luis Potosi, 25.7 km
W of Ri o VeM-iii987,1 malé: Cllapas, M2xico, La Sepultura2\2008, A. Burke;
2 males: Veracruz, Mexico, 2 km S JalapH-1085, J. Pefia; 1 maléaliscoMexico,

Mismaloya Rver, 5 km E of Hwy. 200, \V8-1991,W. B. Warner; 1 female: Estado de Mexico,
Mexico, Temascaltepec, Bejucadd)-1993,H. E. Hinton, R L. Usinger; 1 male, 1 female:
Nayarit, 3 mi NW Santa Maria delr® June 27, 188, J. Doyen2 males, 1 femaléluevo

Leon,Mexico, 28 km SW Linares, VHL2-2009 A. Burke, D. Cibrian.

Remarks: Despite the broad geographical distributidd. @bllaris, a species that ranges
from the eatern and southern USA continental Mexico, Guatemala, and Honduras (Rifkind,

1993), an extensive examination of material collected througheutinge showthe
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morphology of the species is consistent throughout its geographical range. Certain characters,
however, may varyni accor@nce to the collecting localityhis variation is apparent when

comparing individuals colleetl in southeastern US#nd the Florida peninsula with specimens
collected el sewhere. Such variation ihs observ
sexes. Specifically, specimens collectethsoutheastUSA and the Florida peninsukavethe

abdomen uniformly piceousshile those individuals collected midsoutlernUSA and Mexico

presented anoderatelyfuscous to darkestasceous coloration. Raming characters weret

variablefor all the specimens examined.

Cymatoderella morul&ifkind, 1993

Figs.2.3-C, 2.9E, 2.19C.

Two male paratypes examined.

Type locality:Mexico, Oaxaca, Sierra de Miahuatla'ype depository: California Academy of

Science CollectiofCASC).

Distribution: Mexico: Oaxaca; Central America: Guatemala, Honduras.

Differential diagnosisCymatoderella morulés most similar tcC. collaris Characters to

distinguish these species appear in the diagnosis sectiarcofiaris.
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Redescription Male.Form: snall and robust individualglytra gradually expanded toward
apex, then abruptly narrowing behind distal fourth. Cgdoonotum uniformly testasceous to
ferruginousthroughout its surface to bicolored, if bicolored, can range from testaceous to
ferruginousin the median region and piceous on the margins; legs, taodedytra piceous;
abdomens dark testaceous; anteruraformly piceous, owith scape and pedicelrk
testasceous to @ous andemaining antennomeres piceohisad and mouthparts with various
tones of piceou® brown tonesElytral discdevoid of any bands or fasciéiég. 2.3-C).

Head: including eyeslightly wider than pronotum; eyes of modersatee, taller than wide,
conspicuously bulging laterally, finefgceted, posteriorlgmarginatgeantennal notch located in
front of emargination; fronfeeblybi-impressed; integument shirgmooth finely, sparsely
punctade, punctations small, shallowmoderatelyclothed with fine, pale, semirecumbesetae
interspersedavith somesemierectsetae; antennae composed of 11 antennomeres; antennae
clothed with short, recumbg fine setae; antennomere8 8hort, robust, subequal in lehg
third antennomerabout 2.5« the length of fourttantennomere, anteameres 410 robust,
moderately serratsubequal in lengtHast antennomere elongate, moderately robust, obtusely
rounded, slightlyonger than tenth antennoméFeg. 2.9E).

Thorax: pronotunbisinuate, widesttaniddle; sides constricted salically, more strongly
constriced behind middle anshoderately constricted imdnt of middle; surface shiny, rugulgse
moderately vested with fine, short, palecumbent setintermixed with some longnd very
long, erect, fine, pale setathe latter setae located on the lateral margins of the proné&inety
to moderately punctate; punctations small and shallow; anterior transverse depression and
subbasal tumescenabsent, moderatelyompressedn posterior margin. Prosternum

conspicuously wder than long; smooth; polishedpderately carinate&levoid ofpunctation;
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glabrous Mesosternumshiny, smooth, feebly vested with fine, palemierectsetaeslightly
punctate punctations coarse and debfetasternumstrongly convex, surface shiny, smooth
inconspicuously vested with fine, pale, recumbent setae; longitudinal depressioatandninal
process presentletepisternum hidden throligut its length. Scutellum elongatempressed
medially, feebly clothed ith pale, fine, semirecumbent setae.

Elytra: broader than pronotumrmoderately shortproader than londhumeri indicated,
rounded; sides subparallel, grady&iroadening toward distal endroadest behind middl&hen
abruptlynarrowing toward apelkehind posterior third; disc flatbove; surface shingmooth
elytral apices subtriangular; inconspicuously dehiscent; elytral declivity moderately steep;
surface clothed with fine, shogale, recumbergetaanterspersedvith sone scattered pale,
fine, long,erect setaesurface strongly, coarsely punctateulpturingconsists otoarse, deep
punctations arranged in regular striae that gradually reduce in size toward elytral apex and
completely disappear on posterior fifthterstices at elytral base abduk the width of
punctation; interstices shingmooth.

Legs: femora shiny, smooth, swollen, anterior femora conspicuously more swollen than
middle and posterior femora; moderately clothed with some pale, fine, semiretiantdsemi
erectsetae; tibiae feebly rugulose, vestiture similar to that observed on femora, some individuals
have tibiae more strongly vested than femora.

Abdomen: six visible ventrites; ventritesdlshiny, convex, smooth, sullgrate, punctate,
moderaely clothedwith fine, long,pale,recumbent setae; nobmpressethterally; posterior
margirs truncate. Fifth visible ventriteubtriangularshiny; smooth; polished; surface
moderately convex;lothed with fine, longpale,recumbent setae; lateral margins strongly

oblique,arcuate posterior margin narrowly, shallowly emargingéxth visible ventrite small,
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shiny, smoothfeebly convex; moderately, finely punctasparsely clothed with some short,
pale, fine, semterectsetae; conspicuously broader than long; lateral margins strongly gblique
arcuate posterior margin brodyl shallowly emarginateposterolateral angles broadly rounded.
Fifth tergite subquadrate, conveglabrousfeebly punctate; posterior margin trurea$ixth
tergite subtriangular; rge wider than long; convexsparselyclothed with fine, pale,
recumbent setae; surface moderatehely punctate; lateral margins obliguposterior margin
moderately rounded; p@sblateral anglestrongly rounded;@ne long, eect, dark stoutsetae
located along the posterior margin and posterolateral arjhdh tergite extending beyond
apical margin of sixth visible ventrite, fully covering sixth ventrite in dorsal view.
Aedeagusphallobasic apodemaresentphallus with copulatory piece conspicuously
swollen at apexphallic plateunarmed devoid ofdenticles; mtraspicular platpresent,
moderatelyshort and roundegbhallobasic apodem&hort expanded distallyphallobase
subparallelparameregree;tegmenincomplete, partially covering phallusarameres
moderately pointed distallgndophallic strutdong, the length of tegmerendophallic struts

slender distallyFig. 2.19-C).

Sexual dimorphismFemales ofC. morula can bedistinguishedrom male individuals
based on the shape of thetlasdominal segment. Femapecimen$ave the sith visible
ventritebroadly rounded posteriorly, ratheatisubtriangular in shape adoadly,shallowly

emarginate, as observed in male specimens.

Mat er i al exami ned: PARATYPE: 1 mal e: Oaxac a,

Highway 175 10 km S of Miahuatlan, VB1989, on dry oak forest, E. Barchert, A. Evans, J.
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Rifkind. PARATYPE: 1 male: Honduras, vic. L. Yojoa, Montafia de Pozo Azu\/-2879,E.
Giesbert.

Additional material examined: 1 male: Departamento de Alta Verapaz, Guatemala, 57 km N of
El Rancho, on new Coban highway,3@-1973, 1463 m, W. Opitz; 1 female: Granada,

Ni caragua, Reserva Natural Vol cVdnoOMpWi8 acho,

2000, m.v. light. Smith, Ocampo, Cave, Cordero.

Cymatoderella patagoniaenull, 1946

Figs.2.3D, 2.17 GD, 2.19D.

Eighteen male and twelve female paratypes examined.

Type locality: Arizona, Patagonia Mountains, Santa Cruz Co. Type depositely:Museum of

Natural History CollectiofFMNH).

Distribution: USA: Arizona; MexicoJalisco Sonora

Differential diagnosisCymatoderellgpatagoniaecan be differentiateftom other
congeners based on the caddthe pygidiumandtheelytral vestitureCymatoderella
patagoniaehas the pygidiuntestaceous to ferrugineo(l5g. 2.17C-D), and the elytral vestiture
is paleto whitish, fine, recumbent anthoderatelyabundan{Fig. 2.3-D), while C. collarisand
C. morulapossesshe last abdminal segmenblack tobrown,and the elytratliscis moderately

clothedwith pale yellowish to testaceousemirecumbent seta@ersperseavith somesemt
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erectsetae. The distribution of these species may further serve to sepapatagoniadromits
congenersCymatoderellgpatagoniads restricted to south Arizona andrth Sonorawhile C.
collaris is distributed fromeastern and southetdSA down to Mexico and Central America, and

C. morulais found in south Mexico, Guatemalagitiuras and Nicaragua.

RedescriptionMale.Form: small and robuselytra gradually expanded toward apex,
abruptly narrowing behindhe posteriorfourth. Color: headand scutelluntanging from
uniformly testasceous$erruginous, withdifferent tones of dark testaceous, lighown, to
completely piceoustegumentmouthparts with various tones of piceous to brown tones;
pronotumuniformly testasceousegs, thoax and elytra piceous; abdominal segmen&dhark
testaceouto ferrugineouspygidium testaceous to ferrugineous; antennae unliygioeous,

Elytral discdevoid of any bands or fasciéieg. 2.3-D).

Head:including eyesider than pronotum; eyes of moderate size, taller than wide, bulging
laterally, finelyfaceted, emarginaj@osteriorly; antennal notch located in front of emargination;
fronsbi-impressed; integument shinfynely, sparsely puncte, puctations small, alow;
conspicuously clothed with fine, whitiskemirecumbent setagersperseavith someerect pale
setadocated around eypantennae composed of 11 antennomeres; antemo@erately vested
with short, recumbent, fine, whitish setae; antennomerestidrt, rdoust, subequal in length;
fourth antennomere abouk 3he length ofifth antennomere, antennomered®robust,
moderately serrate; subequal in length; last antennomere elongate, modebatslyalatusely
rounded, 1.5 longer than tenth anteamere.

Thorax: pronotum bisinuate, widest at middle; sides constricted subapically, more strongly

constricted behind middle and constricted in front of middle; surfaog,siugulose, profusely
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clothed with fine, short, palsemrecumbent setae interrad with some long, erect, fine, pale
setaemoderately punctat@unctations wideand shallow; aterior transverse depression
moderately impressedyubbasal tumescenabsent; moderatelyompressegosteriorly
Prosternum: conspicuously wider than long; sthppolishedfeeblycarinate; devoid of
punctatation; glabrous. Mesosternunngulose vested with fie, pale semierectsetae;
moderatelypunctate, punctations coarse and deep. Metasternum: strongly convex, shurfgce
rugulose inconspicuously vested with fine, pale, recumbent setae; longitudinal depression and
metaventral process present. Metepisternum hidden throuightergth. Scutellum elongate
feebly clothed with pale, fine, semirecumbent setae.

Elytra: broader than pnotum; moderately elongate, broader than long; humeri indicated,
rounded; sides gradually broadening toward distal end, broawigststerior fourththen
abruptly narrowing tevard apex behind posterior fourtiisc flat above; surface shiny, smooth;
elytral apices subtriangular; inconspicuously dehiscent; elytral dedleldyively graduaj
surfaceconspicuouslyested with fine, short, whitismecumbent setasporadicallyinterspersed
with somewhitish, fine,long, erect setae; surfapanctate puncations arranged in regular
striae sculptuing consists moderately coarse, shallpwnctations arranged in regular striae that
gradually reduce in sizend depttioward elytral apex and compddy disappear on posterior
sixth; interstices at elytral basdout 25 x the width of pundtion; interstices shiny, rugulase

Legs: femoa shiny, rugulose, feebly swolleripthed with some whitisHine,
semirecumbent angemierectsetae; tibia¢ongitudinallyrugulose, vestitursimilar to but more
abundanthan femora

Abdomen: sixvisible ventrites; ventrites-4 shiny,smooth, polished, convegubquadrate,

moderately punctatelothed with fine, longyellowishpale, recumbent setae; rcmpressed
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laterally; posterior margins truncate. Fifth visibkntrite subtriangdar; shiny; smooth; polished;
surface convexyestedwith fine, long, pale, recumbent setae; lateral margins strongly oblique,
arcuate posterior margiroroadly shallowly emarginate. Sixth visible ventrite smalhderately
to stronglyrugulose surface flatmoderately, finely punctate; clothed with short, pale, fine,
semierectsetadntermingled with some long, pale, erect setamspicuously broader than long;
laterd margins strongly oblique, anate; posterior margin broadlisomewhatdeeply

emarginate; posterolateral angles broadly rourfgigd 2.17-D). Fifth tergite subquadrate,
convex; glabrous; feebly punctate; posterior margin truncate. Sixth terggeagirate
moderatelyrugose; wider than longpnvex;clothed with fine, pale, recumbent setae; surface
finely punctate; lateral margins oblique, posterior matgincate to semicircularly emarginate,
posterolateral anglesunded; some long, erect, dark, stout setae located alopgdtezolateral
margirs (Fig. 2.17-C). Sixth tergite extending beyond apical margin of sixth visible ventrite,
fully covering sixth ventrite in dorsal view.

Aedeagusphallobasic apodemaresentphallus with copulatory piedapered at apex
phallic plateunarmed devoid ofdenticles; mtraspicular plat@resent, elongaig@hallobasic
apodemeshort expanded distallyphallobasesubparallelparameregree;tegmenncomplete,
partially covering phallugparameresnoderately pointed distallgndophallic strut$ong,
slightly longerthe length of tegmerendophallic strutsn horizontal position in relation to

tegmen when in horizontal viewndophallic strutsobustdistally (Fig. 2.19D).

Sexual dimorphismfemaleshave tle sixth visible abdominal segmebadly rounded

posteriorly, rather than broadly, shallowly emarginate, as observed in male specimens.
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Material examined: PARATYPES: 18 males, 12 females: Patagonia Mountains, AZ, VII
3, D. J.and J. N. Knull

Additional material examined: USA: 1 neall female: Peloncillos Mountains, AZ, 33 mi E
of Douglas, VI#17-1973, S. McCleve. MEXICO: 2 males, 3 female: Sonora, Mexico, Highways
15, 12 mi N of Hermosillo, 1¥I111-1965, G. H. Nelson, o®Ineya tesot&ray; 1 male: Jalisco,

Mexico, 22 km SW Llano énde, 270 m, \\R8-1995, R. L. Westcott.

RemarksRifkind (1993)examinedwo specimens tentatively identifiédy himasC.
patagoniaewhich were collected in the western portion of thexiMan state of Jaliscbhad the
opportunity to examine one of these specimens and cochpavith the extensive typseries
Knul (1946) designated &3. patagoniaeThi s speci men certainly falls
description therefore, | have listed this specimerpast of the material examined in this
revisionary workfor that reasonthe geographic range of the species is extended to Jalisco

Mexico.

3.9 Lecontellawolcott & Chapin, 1918

Type specie€ymatoderal(econtellg cancellataLeConte, 1854original designation.

(Distribution shown in Fig. 2.21)

Differential dagnosis:The genud.econtellais most similar taCymatoderaA number of

morphological characters can be used to differentme Members olecontellahave the
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pronotum and thelytral disccoarsely punctatéFigs. 2.3 EF, 2.4A, 2.7-G, 2.12F), thestriae

on the elytrabliscextendto the apexthe antenae are moderatederrateand antennomeres 2

10 are conspicuously compacigétgs. 2.9F, 2.10 AB). Speciesof Cymatoderahave the

pronotum and the elytraliscmoderately punctatendthe striaealmostnever reach the elytral
apex(Figs. 2.4F, 2.5E, and see Figs. 3B, 3.3 AF and 3.18 BC from Chapter 3}he antennal
shape ranges from filiform to moderately serratél, amennomeres-20 are not compactdéig.

2.10 GH). Various keys of identification have previously used the conspicuously long eleventh
antennomere dfecontellaas a diagnostic character to differentigiis genusfrom the closely

allied Cymatoderahowever,| have found that aumber of species iBymatodergFig. 2.10H)

share this charactstate withLecontella

RedescriptionSize: 828 mm. Color:Body uniformly fusous to testaceous except
abdomenslightly lighter than rest of the bodintegument can range from brovestaceous to
almost ferrugineous in some individuaiytral discwith fasciae or maculagbsentBody:
winged species, elongate, feebly to moderately robust.

Head:including eyeslightly wider than pronotum; integumetarselypunctate
punctations vary from narrow to wideyes large, coarsely faceted, feebly emarginate anteriorly
conspicuously bulging laterallantennae moderately stronglyserrate, consisting of 11
antennomeresgintennomeres-20 moderately to capicuously compacte@Fig. 2.9-F, 2.10 A-

B); fronsbi-impressed or not; terminal labial palpecuriform; terminal maxillary paip
cylindrical, compressed laterallgexual dimorphism obseable in eleventh antennomereales

have this segment conspicuously longer than that of females.
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Thorax: pronotundeeplypunctatepunctation may range from moderately narrow to
conspicuously widéFig. 2.12E-F); pronotumwidest at middle, sides more constrictegiind
middle.Mesepisternum fully covered by elytron in lateral view (Fig. Z2)2Prosternum rugose
to smoothmoderatelypunctate, punctation coarse. Mesosternum wider than long, smooth,
moderately punctaf@unctations coarse. Metasternum withein long surface cospicuously
punctate punctation moderately wid®letaventralprocessompressednteriorly;
metepisternunmidden by elytrahroughout its lengtin lateralview.

Elytra: elongate, subparallel, slightly broaderposteriorthird; surface coarsely punceat
(Fig. 2.7-G), punctations arranged in strigejnctations extending to apesgutellum ovoid,
compressednoderately vested; epipleural fold coefe, narrowing toward apekegs:femora
moderately to coarsely rugosapderatelyswollen;tibiae slender rugulose to rugosarsal
formula 44-4; pulvillar formula 44-4; two tarsal dentles, tarsal denticles trigonial shape
moderately to strongly vested.

Abdomen: sixvisible ventrites; ventrites-4 notimpressed laterally; pygidium ofates
feeblydifferentiated fom that of femalesAedeagus: sclerotized; length of aedeagus shorter than
the length of abdomen; tegmen triarggulphallic plate devoid of denticles; phallobasic apodeme

short as long as or longelnan phallus; endophalli¢ratsenlargedeebly swollen distally

Remarksiecontellawas originally described byvolcott a&Chapin (1918)with
Lecontella(Cymatodera cancellata(LeContg as the type speciestér onL. cancellatawas
latersynonymized by Ekis (1975) with brunnea(Spinola). The gnusis currently composed of
three specied:. brunnea(Spinolg, a species originally described@gmatodera longicornis

var. brunneaMelsheiner 1846, later on transferred_exontellaby Wolcott & Chapin (1918) the
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current type species for the genusgnaraWolcott, 1927; and.. striatopunctataa species
originally describe a€ymatodera striatopunctai@hevrolat, 1876), and subsequently
transferred td_econtellaby Wolcott (1927). The genus is widealistributedin the USAand
Mexico, with one species extending to Central Ameitawdsley (2002)ndicated that larvae
of L. brunneaare parasites in nests of solitary bees and wasps, and on immature stages of
Cerambycidae and Buprestidae inside tunnels in falésstconstructed by larvae of various
species of thsetwo beetle families. Adults dfecontellaspecies are regularly collected by light
traps.Females of.econtellabrunneaandL. striatopunctataare indistinguishable from each

other and are identified based on geographic range.

Key to specisof Lecontellawolcott & Chapin

1. Punctation on pronotal disc coarse, deep and (#ide 2.12B)..................... Lecontellagnara

- Punctations on pronotal dismall, fine and shallofFig. 2.12E) ........cccccoooiiiiiiiinieiieens 2

2 (1). Male aatennomeres -20 moderatelycompactedand robustlast antennomere of males
cylindrical, elongateflattened apicallyat leas#-5x the length of tenth antennoméFeg. 2.9F);
antenna as long as combined length of head and pronptum.......... maleLecontellabrunnea

- Male aatennomeres -20 conspicuouslycompacted and robust, last antennomere of males
cylindrical, robust, moderatelglongate not flattened apicallyat least 3 x the lengthof tenth
antennomeréFig. 2.10B); antenna shorter thartombinedengthof head and pronatn;

...................................................................................................... maleLecontellastriatopunctata

Lecontellabrunnea(Spinola, 1844)
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Figs.2.3E, 2.9F, 2.12E, 2.19E.

SynonymsCymatoderdongicornisvar. brunnea(Melsheimer, 1846)ec Spinola 1844, Proc.
Acad. Philad., H12, 184445 (1846) p. 306Gymatodera Synonymized by LEonte (1854), and
transferedto Lecontellaby Wolcott & Dybas (1918)Cymatodera cancellateeConte, 1854,

Proc. Acad. Philad. VII, 1854. 81 Cymatodera Synonymized by Wolcott (1920).

Type material not examined.

Type locality: Brownsville, Texad.ype depositoryttaly, Torino, Museo Regionale di Scienze

Naturali(SCUT)

Distribution: USA: AR, FL, GA, IA, IN, KS, ME, MI, MO, NC, NJ, OH, OK, PA, TX, VA,
Mexico: BajaCalifornia, Jalisco, Michoacan, Morelos, Nayarit, Nuevo Leon, Oaxaca, Sinaloa,

Sonora, Tamaulipas

Differential diagnosist.econtellabrunneais most similar td_. gnara The two species are
partially sympatric but thegan be idetified based on the punctations on the pronotal surface.
Pronotal punctations dn brunneaare smalbndconspicuously numeus(Fig. 2.12E), while
the pronotal punctations af gnaraarecoarse, deegr, and broadr thanof observed irlL.
brunnea(Fig. 2.12F). Antennomeres-20 of L. brunneaaresomewhaslender, inconspicuously

compacted and moderately serratmal] theserration increasg towardthedistalend (Fig.2.9-
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F); while L. gnarahas antennomeres1® somewhatobust and moderately compacted, and

feebly serratedFig. 2.10-A).

RedescriptionMale.Form: mediumsized to large, moderately robust individuals. Color:
head, pronotum, thorax, scutellum, legs and antebraen to brunneous; elytra light brown to
brunneousmouthparts fuscous, posterior half of mandibles picemodominal segmentsown
to light testaceousjyral discdevoid of any bands or fasci@ieég. 2.3-E).

Head: including egs wider than pronotuneyes largemoderatelytaller thanwide, bulging
laterally, coarselyacetedmoderatelyemarginate posteriorly; antennal notch located in front of
emargination; frons bimpressed; integument coarsely, conspicuously, deeply punctate;
moderatelyclothed wth fine, whitish, semirecumbent setagerspersedavith some erectpale
setagantennae composed of 11 antennomeres; antennae moderately vested with short,
recumbent, fine, whitish setae; antennomeobsist antennomeres-20 about samkength,
gradually incresingin width toward distal endast antennomeref males sexually dimorphic,
conspicuouslelongate, moderately robuggrallel, cylindrical, posterior portion rounded$
longer tharlength oftenth antennomere.

Thorax: pronotum bisimate, widest at middJenoderately short in lengtkides constricted
subapicallytapered, widest in the middlsurfacerugulose conspicuously punctatpunctations
moderately small and de¢ipig. 2.12E), moderatelyclothed with fine, short, paleecunbent
setae intermixed with sagriong, erect, fine, pale setae, long setae more abundant on lateral area
of pronotum anterior transverse depression moderately impressed, subbasal tumescence absent;
posterior margin of pronotucompressedProsternum: coscuously wider than long; smooth;

polished;very feebly punctate to absestrface vested tglabrous. Mesosternuraurface
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rugulose, feebly vested with fine, patemterectsetae; coarsely, conspicuouplynctate,
punctations moderately wide and dejetasternum: surface rugulgseoderately convex
numerouly, coarsely punctatenoderatelywested with fine, pale, recumbent setae; longitudinal
depression and metaventral prege@resenScutellum elongate, feebly clothed with pale, fine,
semirecumbergetae moderatelycompressededially.

Elytra: broader than pronoturalongate humeri indicated, rounded; sid@sonspicuously
broadening toward distal end, broadest ortgrax third then abrupy narrowing toward apex
at posterior fourthdisc flatabove; surface rugose to rugulpsbytral apices subtriangular;
inconspicuously dehiscerdgtytral declivitymoderatelysteep surface conspicuously vested with
fine, short, whitish, recumbent setae sporadidaligrspersedavith some whitishfine, long,
erect setagsonspicuously, coarsepunctate, punctations arranged in regular striae; sculpturing
consistng ofcoarse, deepvide punctations arranged in regular stredeéhe same size through
the length of the striae, punctation reagithe elytral apexinterstices at elytral base about &5
the widthof punctation; intersticesigulose Epipleural fold gradually narrowing toward apex,
last sixth feebly to moderately crenulate.

Legs: femoraugose, feebly swollen, clothed with somvaitish, fine, semirecumbent and
semterectsetae surface conspicuously punctate, punctations small and shéoae rugulose,
moderately punctate, punctations shallow and swesljtureconsisting of stiff recumbent and
semirecumbent setae.

Abdomen six visible ventrites; ventrites4 shiny, smooth, polished, convex, subquadrate,
moderately punctate, clothed with fine, long, yellowish pale, recumbent setaepmuiessed
laterally; posterior margins truncat@osterior margin of first visible venite conspicuously

elevated with a transverse carina originating neyiotsterolateral angles produciadroad,
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deep, arcuate emarginatidhfth visible ventrite subtriangular; shingurface ruguloseonvex
moderately punctate, punctations shallow eroderately smalvested with fine, shopale,
recumbent setae; lateral margins strongly obliguederatelyarcuate; posterior margin broadly,
shallowly emargina. Sixth visible ventrite small shap@&ngular;moderately testrongly
rugulose; surfaceonvex moderately, finely punctate; clothed with shpale, fine semierect
setaeproader than long; lateral margins strongly obliquederatelyarcuate; posterior margin
short, broadlygdeeply V-shaped emarginate. Fiftargite subtriangular, surface convex, shiny,
conspicuously rugulose; feelynctate; posterior margin truncate. Sixth tergitengly
triangular moderately rugose; loeg than widesurfaceconvex;moderatelyclothed with fine,
pale, recumbent setaejrface finely punctate; lateral margisisonglyoblique, posterior margin
small, nearly acuminate, inconspicuously truncateth tergiteslightly extending beyond apical
margin of sixth visible ventrite, fully covering sixth ventrite in dorsal view.
Aedeagusphallobasiapodemeresentphallus with copulatory piece conspicuously
swollen at apexphallic plateunarmed, devoid of denticlesitiaspicular platpresent, elongate;
phallobasic apodemeng, feeblyexpanded distallyphallobasesubparallelparameresree;
tegmencomplete fully covering phallusparamerepointed distallyendophallic strutsong,

slender distallyFig. 2.19-E).

Sexual dimorphismFemales of.. brunneacan be differentiated from male specimens
based on the structure of the last abdominal segmkeasixth visible segment ifemales is
broadly roundedyhile males have this segment somewliaangularin shapemoderately to
strongly rugulosegonvex,broader than long, thiateral margingremoderately tastrongly

oblique, and the posterior marggshortandbroadly, deeply, Vshaped emarginate.
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Additionally, femalesave the eleventh antennomere shodderately rbust, obtusely rounded,
moderatelyjonger than tenth antennomgebeit males have the last antennomere cylindricat,

compressededially andconspicuouslyonger than that of females.

Material examined: USAL2 males, 16 females: San Bernardino Co., CA, Joshua Tree Nat.
Park, 12V to 25VIII -2010, Black light, E. Sadleg femalesNew Braunfels, TX, VI7, H.
Mittendorf; 1 male: Betél, TX, [no collecting date]; 1 female: S. Pines, NC;281919, A. H.
Manee;1 female: Harrisburg, PA, VI8-1936, J. N. Knull; 2 females: Rockville, PA;26-

1919, J. L. Knull; 1 female: Starr Co., TX;26-1951, D. J. and J. N. Knull; 1 female: Mont
Alto, Pennsylvania,-VI1-1931, A. Champlain; 1 female: Uvalde Co., TX V4H1934, D. J. and

J. N. Knull; 2 males: Brownsville, TX,X1-1934, J. N. Knull; 1 female: Archbold Biol. Sta.,
Highlands Co. FL, IX11-1958, S. W. Frost; 1 female: Yuma, AZ, [no collecting date], W. Lipe;
1 female: Benton Co., AR, \\B-1942, M. W. Sandersoi; male, 2 females: Hidalgo Co., TX,
VI-8-1958, D. J. and J. N. Knull; 1 female: Alpine, TX, V@li(no collecting date), D. Larsen; 1
female: El Paso, TX, ¥8-1914; F. Larsen; 1 female: Texas [no data available]; 1 male, 1
female: Fedor, TX, [no collectg data], J. D. Sherman; 1 female: TX, 1918, C. V. Riley; 1
female: TX, [no collecting date], G. Wells; 2 males: TX, 1939 [no collecting date], New
Hampshire, J. D. Sherman; 1 male: Lee Co., TX, [no collection date]; 1 female: Cameron Co.,
TX, Sabal Palm @&oveAudubonSanctuary, Vi2-6-1986, R. M. Brattain; 1 female: Warren

Co., IN, VI-1970 [no collector data]; 1 male: Brooks Co., TX, 12 m, W of Rach&l,1986, N.

M. Downie; 1 male: Comal Co., TX, Bulverde, mv + bl;341998, R. Turnbow; 2 females:
Kinney Co., TX, 7 mi NE Brackettville, mv + bl, ¥3-2000, R. Turnbow; 1 female: Hidalgo

Co., TX, Santa Ana Ref., V10-1975, J. E. Wappes; 1 female: Cameron Co., TX, Near
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Brownsville, VI28-1989; R. L. Heitman; 1 male, 2 females: Jackson Co., MO, Raytousd- VI
1978, G. H. Nelson; 1 female: Jackson Co., MO, Blue Springs, at UV light, G. H. Nelson; 1
male: Starr Co., TX, Falcon Heights, at lite;32-1975, H. Turnbow; 1 female: Grantsburg, IN,
at black light, VIF4-1964, D. Eckert; 2 males: Monroe Co., FLafiingo, Everglades National
Park, VIF8-1977 [no collector data]; 1 female: Aransas Co., TX, Goose Island State Park, North
of Aransas Pass, MI4-1969, R. L. Heitzman; 1 female: Highlands Co., FL, Arch Biol. Sta., IX
151978, L. L. Lampert, Jr; 1 male: @&ron Co., TX, Brownsville, \22-1967, W. H. Tyson: 1
female: Columbia, MO, V\R7-1966, S. Poe; 2 males: Monroe Co., FL, Big Pine Keyy[9

1975, J. B. Heppner; 1 female: Lancaster Co., NE19I1984, L K. Rieske; 1 male: Comanche
Co., OK, Fort Sill, Wet Range Near Strip 15, V119-2006, B. Kondratieff and W. Cranshaw; 1
male, 2 females: Comanche Co., OK, Fort Sill, Quanah Range, near twin gat&s200i6, B.
Kondratieff, M. Camper and J. Owens; 1 male, 2 females: Comanche Co., OK, Fort Sill, Quanah
Range, Quanah Cr., X6-2006; 1 male: Comanche Co., OK, Fort Sill, East Range, Nat. Res.
Building, VI11-2-2006, B. Kondratieff, M. Camper and J. Owens; 1 male, 8 females: Starr Co.,
TX, Round Mountain, [no collecting date], Riley; 1 female: GonzalezTCq.Seguin, VIF16-
181984, K. W. Vick, bl trap; 1 female: TX, Hidalgo Co., Bentétio Grande State park, V-
1961, R. H. Arnett Jr and E. Van Tassell; 1 female: Pima Co., AZ, Sonoran desert M&ss., IX
1975, R. Turnbow; 2 males: Jeff Davis Co., TX, @awWMt., St. Park, VHL8-21-1973, F. T.
Hovore; 1 female: Johnson Co., TX, Cleburne, St. Paxd] 71971, G. H. Nelson and Family; 2
females: Bexar Co., TX, Leon Valley, #1971, G. H. Nelson, oRrosopis chilensis2 males,

2 females: FL, Myakka Rivestate Park, VH25-2000, funnel trap; Ford Co., TX, Highway 6 at
Wichita River, VIII-3-6-1996, S. P. Holmes; 1 male, 1 female: Comal Co., TX, BulverdglVI

26-1993, J. E. Wappes; 1 male: Hidalgo Co., TX, Anzulduas Park, Hg light; M86, Morris
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and Maris; 2 females: Hidalgo Co., TX, Bentsd®io Grande State Park, Vill0-1996, D. J.
Heffern; MEXICO: 1 female: Apatzingan [Michoacan], Mexico, VH1942, H. Hoogstraag; 2
males, 1 female: Jalisco, Mexico, 14 km N Guadalajara, Ruta 54, Posada SavIsi8oR.
Miller and L. Stangel male: Nayarit, Mexico, Rio Santiago, Las Andujas;V113-1991, E.
Barrera; 2 males, 1 female: Oaxaca, Mexico, Dominguillo,i@é0m, N 17 38 900 96 54 703,

VIl -20-1998, S. Zaragoza

LecontellagnaraWolcott, 1927

Figs.2.3F, 2.7G, 2.16A, 2.12C, F, 2.19F.

SynonymsCymatodera cilindrocolli$Spinola, 1844, nec. Chevrolat, 1833, no. 11

(Cymatodera . A Mexi queo Synonymized by Ekis, 1975.

Two female paratypes examined.

Type locality: Sabinas Canyon, Tucson,zama. Type depository: FMNH (Chicago Field

Museum of Natural History).

Distribution: USA: AZ, CA, NM, NV, TX, UT; Mexico: Baja California, Sonora.

Differential diagnosist.econtellagnarais most closely related to. brunnea Characterso

distinguish these speciesgiven in the diagnosis sectionlofbrunnea.
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RedescriptionMale.Form: nediumsized to large, moderately robust individuals. Color:
head, pronotum, thoragcutellum legs and antennae brown to brunneous; elgstaceouto
brunneousmouthparts fuscous, last fourthraindibles piceou® black abdominal segments
testaceous to piceagusytral discdevoid of any bands or fasciéiég. 2.3F).

Head: including egs wider than pronotum; eyes largederatelytaller thanwide, bulging
laterally, coarselyacetedmoderatelyemarginate posteriorly; antennal notch located in front of
emargination; frons bimpressed; integument coarsely, conspicuously, deeply punctate;
moderatelyclothed with fine, palesecumbent staeinterspersedavith some erectpale setae
antennae composed of 11 antennomeres; antennae vested with short, recumbeaie detage;
antennomere®-10 moderately robusgboutthe same lengtlgradually inceasng in width
toward distal end, antennomered tylindrical; serration in antennomered 6 gradually
increagng toward distal endast antennomeref males sexually dimorphic, conspicuously
elongate, moderately robuggrallel, cylindrical, posterior paon rounded 46x longer than
length oftenth antennomer@ig. 2.10A).

Thorax: pronotum bisinuate, widest at middteoderately short in lengtkides constricted
subapically, more strongly constricted behind middle and feebly constmctexht ofmiddle;
surface conspicuously punctagdytral disc withpunctationsoarse, deemterspersedavith a
smoothdisc(Fig. 2.12F); moderatelyclothed with fine, short, paleecumbent setae
intermingledwith sone long, erect, fine, pale setae, long setaeermbundant oanterior and
lateral area of pronotunanterior transverse depression moderately impressed, subbasal
tumescence absempsterior margin of pronotugompressedProsternum: consguously wider
than long;moderately to stronglgunctate, punctation fineleep surface vested tglabrous.

Mesosternumsurfacerugulose very feebly vested with fine, palsemterectsetae; coarselyp
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very coarselyunctate, punctations widdeep. Metasternum: surfasmooth tarugulose,
convex;numerously, moderately punctate, punctations moderately coarse, shallow to deep;
vested with fine, pale, recumbent setae; longitudinal depression and metaventiss present.
Scutellum elongate, feebly clothed with pale, fine, semirecumbent satderatelycompressed
medially.

Elytra: broader than pronoturalongate humeri indicated, rounded; sid@sonspicuously
broadening toward distal end, broadest ortgrax third then abrupy narrowing toward apex
atposterior fourthdisc flat above; suaice rugose to rugulose intersticeselytral apices
subtriangular; inconspicuously dehiscegiytral declivitymoderatelysteep surfacemoderately
vested with fine, shorpale recumbent setaaterspersedavith somepale fine, long, erect setae;
congicuously, coarselpunctate, punctatioreonsisting ocoarse, degpvide punctations
arranged in regular striae the same size that decrease in size at elytral declputyctation
reach the elytral apg¥ig. 2.7G); interstices at elytral base asde asthewidth of punctation;
intersticessmooth Epipleural fold gradually narrowing toward apéast sixth feebly to
moderately crenulate

Legs: femoraugulose to moderately ruggdeebly swollerposteriorly clothed with some
whitish, fine, semecumbent andemterectsetae surface conspicuously punctate, punctations
small and shalloytibiae rugulosemoderately punctate, punctations shallow and swesliture
consisting okhort, recumbent argemirecumbent setae.

Abdomen: six visible venites;first ventrite coarsely rugose to rugulose, ventritds 2
moderately ruguloseonvex, subquadrate, moderately punctate, clothed with fine, long,
yellowish pale, recumbent setae; nompressethterally; posterior margins truncatosterior

margin of firstand secondisible ventritesmoderatelyelevated with a transverse carina
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originating next tgosterolateral angles produciagroad, moderately elevatactuate
emarginationFifth visible ventrite subtriangular; shingurfacerugulose convex moderately
punctate, punctations shalloamalt vested with finepale, recumbent setae; lateral margins
oblique,feeblyarcuate; posterior margin broadly, shallowly emargn8&ixth visible ventrite
small shapsuliriangular;ruguloseto rugose surface convexmoderately, finely punctate;
clothed with shdt pale, finerecumbensetaeproader than long; lateral margimoderately
oblique, arcuate; posterior margihort, broadlyshallowly, emarginate. Fifth tergite
sulyguadratesurface convex, shinyinely rugulosepunctate; posterior margin truncate. Sixth
tergitesubquadrataugulose taugosewider than long surfaceconvex;moderatelyclothed
with fine, pale, recumbent setae; surface punctate; lateral malfgjse; posterior margin
broadly, feebly emarginat8ixth tergite extending beyond apical margin of sixth visible
ventrite, covering sixth ventrite in dorsal view.

Aedeagusphallobasic apodemaresentphallus with copulatory piece swollen at apex;
phallic plae unarmed;mtraspicular platpresentmoderatelyelongate phallobasic apodeme
long, slightly expanded distallyphallobasesubparallelparameregree; tegmencomplete,
completelycovering phallusparamerepointed distallyendophallic strutdong, slender distally

(Fig. 2.19-F).

Sexual dimorphismFemales ot.. gnaracan be differentiated from male specimens based
on the kapeof the last abdominal segmeiitiesixth visible segment ifemales is broadly
roundedwhile male indivduals have this segmesamewhasubquadrate with the posterior
margin broadly, very shallowly emarginafeditionally, female specimens af gnarahave the

eleventh antennomere shartpderately rbust, obtusely rounded, moderatkigger than tenth
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anennomergmales have the last antennomere cylindricalcootpressedhedially and

conspicuously longer than that of females

Material examined: PARATYPE: 1 female: Sabino Canyon, Tucson, Arizordll 15
1915, L. Liebeck; PARATYPE: 1 female: Copper Basiear Prescott, Arizona;IX-1907, J.
A. Krusche;

Additional Material examined: 1 female: Arnett Creek, AZ, S. W. Superior; M31972,
L. J. Bayer; 1 male: Chiricahua Mountains, AZ,20-1953, D. J. and J. N. Knull; 2 males:
Chiricahua Mountains, A2VI1-22-1957, D. J. and J. N. Knull; 1 male: Chiricahua Mountains,
AZ, VII-17-1957, D. J. and J. N. Knull; 1 male, 1 female: Chiricahua Mountains, AZ8VIlI
1952, D. J. and J. N. Knull; 1 male: Chiricahua Mountains, AZ,-26lI D. J. and J. N. Knull; 1
male, 3 females: Chiricahua Mountains, AZ,-g4L959, D. J. and J. N. Knull; 1 female:
Chiricahua Mountains, AZ, Vi14-1957, D. J. and J. N. Knull; 2 males, 1 female: Chiricahua
Mountains, AZ, VIF15-1961, D. J. and J. N. Knull; 3 females: Chiricahua Mains, AZ, VIt
22-1961, D. J. and J. N. Knull; 1 male, 3 females: Chiricahua Mountains, AZ2811P62, D.
J. and J. N. Knull; 2 males, 1 female: Tucson, AZ;24] J. N. Knull; 2 males: Tucson, AZ,
VIII-10, J. N. Knull; 2 females: Chiricahua MountaiAZ, VII-11, D. J. and J. N. Knull; 1
female: Chiricahua Mountains, AZ, Vill2-1952, D. J. and J. N. Knull; 2 male, 3 females:
Tucson, AZ, VIIF27, D. J. and J. N. Knull; 2 females: Chiricahua Mountains, AZ2Vi1953,
D. J. and J. N. Knull; 1 male: @os Mountains, TX, Oak Spring, Vill5-1962, C. A.
Triplehorn; 2 females: Chiricahua Mountains, AZ, V2H1952, D. J. and J. N. Knull; 1 female:
Chiricahua Mountains, AZ, ViR8, D. J. and J. N. Knull; 1 female: Tucson, AZ, V1B; J. N.

Knull; 1 femak: Tucson, AZ, VI#27, D. J. and J. N. Knull; 1 female: Tucson, AZ,-YIl, J. N.
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Knull; 2 males: Tucson, AZ, VL4, J. N. Knull; 2 males: Chiricahua Mountains, AZ, V2Il-
1962, D. J. and J. N. Knull; 1 male: Tumacacori Mountains, AZ-21P62; D. Jand J. N.
Knull; 2 females: Sabino Canyon, AZ, \A1I5-1945, Tucker; 1 female: Tucson, AZ, \/Bl J.

N. Knull; 1 male: Wickenburg, AZ, VIR5, D. J. and J. N. Knull; 1 male: Tucson, AZ, WéH
1913, J. N. Knull; 1 female: Tucson, AZ,-261-1920, J. N. Kull; 2 femals: Huachuca
Mountains, AZ, 25VIl, J. N. Knull; 3 female: Chiricahua Mountains, AZ,-#1962, D. J. and
J. N. Knull; 1 male, 2 females: Chiricahua Mountains, AZ;3M1959, D. J. and J. N. Knull; 2
females: Chiricahua Mountains, AZ, VA#1959, D. J. and J. N. Knull; 1 male, 1 female:
Chiricahua Mountains, AZ, VAL0-1961, D. J. and J. N. Knull; 4 males, 2 fersaéhiricahua
Mountains, AZ, VIIF10-1961, D. J. and J. N. Knull; 1 male: Chiricahua Mountains, AZ;1\&H
1961, D. J. and J. N. Knull; 1 female: Chiricahua Mountains, AZ11X962, D. J. and J. N.
Knull; 2 females: Sabino Canyon, AZ, \H+1962, D. J. ad J. N. Knull; 1 male, 2 females:
Chiricahua Mountains, AZ, VIiL4-1962, D. J. and J. N. Knull; 1 female: Tucson, AZ,-VII
1929, J. N. Knull, 1 female: Tucson, AZ, \H1B10, J. N. Knull; 1 female: Tucson, AZ, \AlI
1927, J. N. Knull; 1 male: Pecos, TX,-¥l1 -1962, N. M. Downie; 1 female: Globe, AZMII -
1933, F. H. Parker; 2 males: Santa Cruz Co., AZ, Yanks Spring, 4 m SE Ruby, Pajaritos,
Mountains, 4,000 ft, X5-1950, T. Cohn, P. Boone and M. Cazier; 1 male: Pima Co., AZ, El
Mirador Ranch, 4 mi NW Sabe, Baboquivari Mts., 3,900 ft, 43-1950, T. Cohn, P. Boone and
M. Cazier; 2 females: Pima Co., AZ, Sabino Canyon, Santa Catalina Mts., 5,000-6;194i3,
G. E. Ball; 1 male: Pima Co., AZ, 15 mi E Tucson, 2600 ft,Xt8i1950, T. Cohn, P. Boone
andM. Cazier; 1 male, 1 female: Pima Co., AZ, Madrona Canyon, Ranger Station, Rincon Mts,
VIII-24-1952, 3,300 ft, G. M. Bradt; 3 males: Pima Co., AZ, Continentat?2®1948, G. E.

Ball; 2 females: Patagonia, AZ, V81936, M. Cazier; 2 males: Hidalgo ChlM, 18 mi N
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Rodeo, VII7-1956; 1 male: Pima Co., AZ, Tucson, MI953, G. M. Bradt; 1 female: Patagonia,
AZ, VI1-6-1936, M. Cazier; 1 female: Tucson, AZ, \\6-1949, 2,700, G. M. Bradt; 1 female:
Globe, AZ, VIII-28-1952, F. H. Parker; 1 female: Huachidauntains, AZ, 5,400, on palm,
Chass; 1 male: Gila Bend, AZ, [no collecting date and collector data]; 2 females: Baboquivari
Mountains, AZ, VI}23-1949; F. H. Parker; 1 male, 1 female: Coyote Mountains, AZ4VII
VII-1916, 31A 5906 N llécbrdatd];d temaleSPatagdrila, mountaios, AZ,0
VIII -20-1949, F. H. Parker; 1 female: Huachuca Mountains, AZ -11949, F. H. Parker; 1
female: Pima Co., AZ, Lowell Ranger Station;20-V11-1916; 1 female: Globe, AZ, VH26-

1935, C. Parker; 1 femal Santa Cruz Co., AZ, Pajarito Mts., Pena Blanca, Canyor2 ¥II
1978, 1191 m, at Ilight, S. McCl eve; 1 mal e,
black lite, VIII-12-1974, S. McCleve; 1 female: Cochise Co., AZ, San Bernardino Ranch, VIl
14-1976, S. McCleve; 2 female: Cochise Co., AZ, Leslie Canyon;VH1978, S. McCleve; 1
mal e: Cochise Co., AZ, Te-1241974;C temajeoGrahanmsC®.0 0 0 ,
AZ, Aravaipa Canyon, Turkey Creek, \A111-1998, MV and blacklight, F. W. Sknan Jr; 1

male, 1 female: Tortilla Mounatins, AZ, 12 mi N of Tucson, Pima Co-18I1966; 1 female:
Pima Co., AZ, Collsal Cave Park, \H#5-1970, K. Stephan; 1 female: Cochise Co., AZ, South
Western Res. Sta., V8-1980, UV light, L. L. Lampert Jr; thales: Cochise Co., AZ,
Cottonwood Canyon, mercury vapor + black light,-¥82000, R. Turnbow; 1 male, 1 female:
La Paz Co., AZ, 1X/1-1996, Cibola NWR, D. Anderson. MEXICO: 1 male: Sonora, Mexico,
Tastiota, VIF18-1952, C. and P. Vaurie; 1 male: Duranlylexico, Rodeo, San Juan del Rio,
4,700 ft, VIF29-1947; 2 females: Sonora, Mexico, Obregon-231952, C. P. Vaurie; 1 male,

1 female:Sonora, MexicoMinas Nuevas, -¥1ll -1952, C. and P. Vaurie.
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LecontellastriatopunctataChevrolat, 1876)

Figs.2.4-A, 2.10B, 2.10A.

SynonymsCymatodera striatopunctat@hevrolat, 876, Mémoire sur la famille des Glées

Buquet, Paris, 51 p.

Type material not examined.

Type | ocal i Type:depashbeydu @ em. Nat i onal doO6Hi stoire |

France ( MNHN.

Distribution: Mexico: Jalisco, Morelos, Nayarit, Oaxadagntral America: Guatemala.

Differential diagnosist.econtellastriatopunctatas mostsimilar toL. brunneaThese two
species arparapatric and often misidentified as each other. Howévese species can be
readily identified based on the structure of the antennae. Malestifatopunctatehave
antennomere2-10 conspicuously compacted and rohlesst antennomer@4x thelength of
tenth antennomer@ig. 2.16A). Males ofL. brunneahave the antenna moderately compacted
andthe antennomeragaduallyincreasng in width towardthedistal end last antennomer5x
the length of tenth antennom€fag. 2.9F). Both sexes ofhe two species caasobe
differentiated based on the posterior portion of theleprpl fold, specificallyl.
striatopunctatehave the last sixtbf the gipleural fold smoothwhile L. brunneahas the

posteriorsixth of the epipleural foldeebly to moderatelgrenulate.
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Reckescription Male.Form:small to large individuals, moderately robust. Color: head,
pronotum, thoraxscutellum legs and antennae brown to brunneous; elytra testacealnsast
black mouthparts fuscous, last fourth of mandibles piceous to jdalominal segments
testaceous to piceousyeal discdevoid of any bands or fasciéiég. 2.4-A).

Head: including egs wider than pronotum; eyes largederatelytaller thanwide, bulging
laterally, coarselyacetedmoderatelyemarginate posteriorly; antennal notch located in front of
emargination; frons bimpressed; integument coarsely, conspicuosig/lowly punctate;
moderately clothed with fine, paleecumbent setae intermixadth some erecgtpale setage
antennae composed of 11 antennomeres; antennae vested with short, recumbeaie detage;
antennomeresecond antennomere moderately robust, slightly shorter than third antennomere;
antennomeres-30 serrate, conspicuolysrobust and compacted, about the same lerash
antennomeref males sexually dimorphic, conspicuouslgngate, moderately robuggrallel,
cylindricd, posterior portion rounded3x longer tharlength oftenth antennomere.

Thorax: pronotum bisirate, widest at middJenoderately short in lengtkides constricted
subapically, more strongly constricted behind middle and feebly constmictexht of middle;
surface conspicuously punctagdytral disc with punctationsmall, moderately shallow,
interspersewvith a smoothdisc moderatelyclothed with fine, shi, pale, recumbent setae
interspersedavith soe long,semierect, fine, pale setdeng setae more abundant on anterior
and lateral area of pronotymanterior transverse depressionderatey impressed, subbasal
tumescence absempsterior margin of pronotufeebly to moderatelgompressedProsternum:
conspcuously wider than long; moderately to strongly punctate, punctation fine,sieéxe
very feebly vested tglabrous. Mesosternuraurfacesmooth vested with fine, palessemterect

setae; moderately to coarselynctate, punctations wide, deep. Metasternum: surface smooth to
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finely rugulose, convex; numeroushygarsely to moderatefyunctate, punctations moderately
coarse, shallowglothedwith fine, pale, recumbent setae; longitudinal depression and
metaventral proas presentScutellumwide, clothed with pale, fine, semirecumbent setae
moderatelycompressededially.

Elytra: broader than pronoturalongate humeri indicated, rouded; sidesnconspicuously
broadening toward distal end, broadest ortgyaw 1/4, then abrufly narrowing toward apex at
posteriorl/4; surface rugose to rugulose at interstiedgtral apices subtriangular;
inconspicuously dehiscerdtytral declivitymoderatelysteep surface vested with fine, short,
pale recumbent setaendsomepalg fine, long, erect setaepnspicuously, coarsepunctate,
punctations arranged in rdgustriae; sculpturing consisting obarse, degpvide punctations
arranged imegular striaghat decrease in size posteriorfourth, punctation reachg elytral
apex interstices at elytral bage5 x the width of punctatigmterstices smoottEpipleural fold
gradually narrowing toward apex, not crenulate.

Legs:femora rugosanoderatelyswollenon distal endclothed with somealg fine,
semirecumbergetae mixed with somsemierectsetae, surface conspicuously puteta
punctationsmoderatelysmall,shallow. Tibiae rugulosepunctatepunctations shallow anarsll;
vestiture consisting dfne, recumbent and semirecumbent setae.

Abdomen: six visible ventrite$irst ventritemoderatelyrugose to rugulose, ventritesi2
moderatelyto strongly ruguloseconvex, subquadrate, punctate, vestéd fine, long, pale,
recumbent setae; nobmpressethterally; posterior margins truncatosterior margin of first
and second visible ventrites moderatelgvated with a transverse carina originating next to
posterolateral angles producing a braadderately elevatearcuate emarginatiofrifth visible

ventrite subtriangulasurface rugulosesonvex moderately punctate, punctations shallow,
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smalt vested with finepale, recumbent setae; lateral margins oblitgehlyarcuate; posterior
margin boadly, shallowly emarginat Sixth visible ventrite small shapeangular; rugulose to
rugose; surface convemoderately, finely punctate; clothed with ghpale, fine, recumbent
setaeas broad as londateral marginstronglyoblique, arcuate; poster marginshort,
somewhatcuminate, very shallowlgmarginate. Fifth tergite subquadrate, surface convex,
rugulose posterior margin truncate. Sixth tergsigbtriangularfinely to moderately rugulose
surfacefeeblyconvex; clothed with fine, paleecumbent setadateral margin®blique;

posterior margin truncat&ixth tergite extending beyond apical margin of sixth visible ventrite,
covering sixth ventrite in dorsal view.

Aedeagusphallobasic apodemaresentphallus with copulatory piea@oderatelyswollen
at apexphallic plateunarmed, devoid of denticlesitiaspicular platpresent, elongate;
phallobasic apodemeng, expanded distallphallobasesubparallelparameregree;tegmen
complete, covering phalluparameregointed distaly; endophallic strutsong, slender distally

(Fig. 2.20-A).

Sexual dimorphismFemalesf L. striatopunctatadiffer from malesin the shapeof the last
abdominal segmeniEemales have thateral and posterior margins of thigth abdominal
segmenbroadly roundedMVales havethelateral margin®f the sixth abdominal segment
strongly oblique and thgosterior margins short, almost acuminatandshallowlyemarginate.
Additionally, females have the eleventh antennomere smootlerately rbust, obtusely rounded,
andmoderatelyfonger than tenth antennomgwéhile males have the last antennomere

cylindrical, notcompressededially an4-5x longer than tenth antennomere.
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Material examined: 1 male, 1 female: Morelos, Mexico, Tepalcingd, NE i m- n , 18A 326
N 98A 566 01.706 W, 1272 m, S&R00GMiDalean;lcaduci f
male: Mexico, Jalisco, Estacion Biologica Chamela,XtiB-1991, E. Giesbert; 1 female:

Guerrero, Mexico, Highway 95, 5.6 km S Milpillas, [ocollector data]; 3 females: Jalisco,

Mexico, Estacion Biologica Chamela, V1D-20-1985, E. Giesbert; 1 male, 1 female: Jalisco,

Mexico, Estacion Biologica Chamela;1x2-1991, E. Giesbert; 1 male: El Progreso, Guatemala,

Hi ghway 17, vi ¥V-29tdW2-1889,FnGieskker?, D f@ndale: Zacapa,

Guatemala, 1-24 km S San Lorenzo, 108300 0 0 3-6-1989| E. Giesbert; 1 male: Jalisco,

Mexico, Estacion Biologica Chamela;26-21-1987, E. Giesbert; 1 male, 1 female: Mex.,

Jalisco, Mexico, Chamela Estan UNAM, X-1-2-1991, J. E. Wappes; 2 males: Jalisco, Mexico,
Chamela vic. E. B. UNAM, VH3-19-1993, J. E. Wappes; 3 females: Jalisco, Mexico, vic

Chamela, 15/11-1990, J. E. Wappes; 1 female: Zacapa, Guatemald4 kin S San Lorenzo; 1

2 0 0 0 8-6-1989] 1 female: Mexico, Jalisco, 17.6 km N Chamela;MH1987, R. Turnbow,

2 males: Mexico, Jalisco, vic Estacion de Biologia Chamela UNAMAMI#-1993, Black

Light, Morris, Huether, Wappes.

3.10MonophyllaSpinola, 1841.

SynonymsMacrotelusKlug 1842 type speciesTillus terminatusSay (monotypic),

synonymized by LeConte (184%lasmocerus.eConte 1849type speciesvionophylla

terminataSay (original designatignunnecessary replacement name for Monophylla (Say,

1849).
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Type specie€ymatodera meggomaSpinolg 1841(monotype), synonymized &éonophylla

(Tillus) terminata(Say, 1835).

(Distribution shown in Fig. 2.21)

Diagnosis: The genudonophyllais noticeablydifferentto the rest of thé&ew World
tillinids generaSeveral morphogical characters are unique ttais genus. The most
characteristic feature is the size of the last antennomedespeciebave this antennomere
conspicuously longer thahe otherantennomeresombined(Fig. 2.10 GD). This characters
similar tocertain male of the genu3eloclerusSchenkling(Cleridae: Tillinae)a genus
distributed in Africa and Madagascdihe conspicuously enlarged and feebly emarginate eyes of
Teloclerug(Fig. 2.4E) may serve to separate this genus from members of the New World
Monophyllg wherethe eyes areonspicuouslgmarginatealmost dividing them into two
portions (Fig. 2.1:B). Additional charactesthat will serve to separatdonophyllafrom other
New World Tillinae genera arbérectangulashape and strongly ruguloserface of the

pronotum (Fig. 2.4C) andthe exposed pygidium in male individuals (Fig.-Z¢

Reckescription: Size: 40 mm. Color: Body ranging from fuscous to ferrugineous; some
individuals may possess one pale fascia on each elytror2(&ig-D). Body: Winged species,
elongate, slender, subparallel.

Head: including eye slightly narrower than pronotum; integument numerously, coarsely
punctate, punctations vary from narrow to wide and shallow to deep; eyes moderately small,

finely faceted, strong emarginate, emargination almost divigeach eye into two separate
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halves (Fig2.12-B); inconspicuously bulging laterally; number of antennomeres variable, last
antennomere as long as or conspicuously longer than the length of remaining antennomeres
combined(Fig. 2.10 CGD); frons feebly to moderatelyfimpressed; terminal labial palp
securiform; terminal maxillary pailgylindrical, compressed laterally. Sexual dimorphism
observable in last antennomere, males have this segment conspicuouslynangleat of

females.

Thorax: Pronotum coarsely punctate, punctations may range from narrow to wide,
depending on species; lateral margins subparallel, slightly constricted posi@iigriy.7-C).
Prosternum enlarged, smooth to rugose, variously pundaosternum wider than long,
smooth to rugulose, moderately punctate. Metasternum wider than long, surface conspicuously
punctate to almost smooth. Metaventral processomipressednteriorly; metepisterna largely
exposed, the elytra do not coverersia@lates.

Elytra: elongate, subparallel, surface coarsely punctate, punctations numerous, irregularly
arranged, punctations extending to apex; scutellum ovoidamopressedwvider than long;
epipleural fold complete, narrowing toward apex. Legs: Ferma@erately to coarsely rugose;
moderately swollen; tibiae slender; tarsal formul&4t pulvillar formula 44-4; two tarsal
denticles, inner tarsal denticles trigonal in shape.

Abdomen: Six visible ventrites; ventritessInot impressed laterally; pygiom of males
moderately differentiated from that of females; females with sixth ventrite broadly rounded,
pygidium simple, pygidium not covered by elytra in male specimens.

Aedeagus: feebly sclerotized; length of aedeagus shorter than the length ofrgbdome
tegmen triangular; phallic plate devoid of denticles; phallobasic apodeme long, longer than

phallus; endophallic struts enlarged conspicuously swollen distallyZR2@B-D).
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RemarksMonophyllawas described by Spinola (h841), with Monophyllamegatoma
Spinola & the typespeciesa species lataynonymized aMonophyllaterminata(Say), as the
type species. Synonyms for thengiswere subsequently proposed by Kld§42)and LeConte
(1849) Klug erectedMacrotelus(1842) to designat€illus teeminatusSayas a different entity
outside ofspecies oTillus. LeConte (1849) erected the monotypic geBlasmoceruso
synonymizeTillus (Macrotelug terminatus Say Both names were unnecessary replacement
names for Monophyllaand are noveonsideredunior synonyns. Currently, the genus is
composed of four species distributed in the United States, Mexico, Central America and Cuba.
Three of the four recogrezl species are hecevered Due to the lack of materidjonophylla
cinctipennigChevrolat, 184), a species restricted to Cuba, is not redescribed in this revisionary
work. The author is unawai any material that has been collected sincetlgnal
description. The relatively short description given by Chevrolat (1874) is tranBiatedrench

and presented below.

Sexual dimorphism isoticeabldan all species comprising the genus. The form of the
antennae, the number of antennomeres, and differences in the shape of the pygidium will help to
separate male individuals from females (Rid.0C-D). Due to this sexual dimorphisme¥s for
identificationto Monophyllaspeciesare given for males and femalesparately. It is advisable
to determine the sex of the specimens before using the keys provide8éedetermination
can be achieved op observation of the last antennomeres; specifically, male individuals have
the last antennomere conspicuously elongate and dilaidtheremaining segments
remarkably reduced (Fi@.10-C). Femaledave the last antennomere moderately enlatped,

last antennomeitis slightly longer than remaining antennomeres combiardantennomeres-7
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10 or 610 are strongly serrate (Fig.10-D). Additionally, the pygidium ofmalesis emarginate
posteriorly(Fig. 2.17 EF) while females have this segment broadly rounded posteriorly (Fig.

2.17 GH).

Key tomalespecies oMonophyllaSpinola.

1. Large individuals;-8 mm long;antennae composed of eleven antennomereEgjumentolor

mostly black except the elytral suture and margins testaceous, and scutellum brown; head and
pronotum coarsely, heavily punctatestricted to Cuba.................... Monophylla cinctipennis

- Smaller individuals, 8 mm; antennae composedrohe or terantennomeresntegument color

not as above; head and pronotum variously punctate, species not found in.Cuba........... 2.

2. (1). Pronotum bicolored, outer region of pronotal disc testaceous to ferrugineous, median region
of pronotal disc piceous to bla¢kigs. 2.4D; 2.4-D); antennomere3-9 robust, antennomeres 6

9 serrate, gradually incraag in size toward distal end............cccccoveiiiiennnn M. terminata

- Pronotum not aabove antennae not as above, antennomei@sérrate or compacted........ 3

3. (2). Antennaecomposed of nine antennomeres; antennom&@seduced,conspicuousf
compacted and difficult to distinguisantennomeres-8 serratepronotumuniformly brown to

dark testaceougxcept the anterior and posterior edge witmaarow tint of testaceous to
ferrugineous COIO(FIQ. 2.4B).......ccoiiiiiieiiee e M. californica

- Antennae composed of ten antennomeres; antennom&eapacted, moderately robust,
serration on antennomere®4radually increasg toward distal end; pronotum uniformly brown

to dark testaceous except the anterior and posterior edge with astestaceous to ferrugineous

COIOF (FIQ. 2.4 Q). ettt ettt ettt e b et ane e e M. pallipes
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Key tofemalespecies oMonophyllaSpinola.

1. Antennae composed of nine antennomeres; antennomedesefate, serration gradually
increasng toward distal end; ninth antennomere slightly longer than the length of remaining
antennomereSoOMBDINEd...........coo i M. californica

- Antennae composed Of teN aNtENNOMELES........c.oiiiiiiiiriee e 2

2. (1). Pronotum brown to almost piceouwsdark testaceous)arrow band of thenterior ad

- Pronotum bicolored, outer region of pronotal disc testaceous to ferrugineous, median region of

pronotal disc pPiCeoUS t0 DIACK. ..o M. terminate

Note: Chevrolat, in his descriptive work onophyllacinctipennig1876), does not provide any

reference or character for the female of this speaea resultthis speciess excluded from the

key to femaléMonophyllaspecies.

Monophylla californica(Fall, 1901)

Figs.2.4-B, 2.12B, 2.20B.

SynonymsElasmocerus californicuBall, 1901, Papers Calif. Acad. VIII, 251 (Elasmocerus).

Type material not examined.
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Type locality: Santa Cruz Mountains, Santa Cruz Co., Bie depositoryMuseum of
Comparative Zoology, Harvard UniversiyiICZC).
Distribution: USA: AZ, CA, NV, OR, TX, UT WY; Mexico: Baja California, Baja California

Sur,SonoraMorelos.

Diagnosis:Monophylla californicas most similar tdM. pallipes The two species have a
broad, sympatric distributioandthey can be easily misidentified. These species, however, can
be separated with relatieasebased on tHeantenna. The antennae &fl. californicaare

composed of nine antennomeres, while the antennsle jgdllipeshave ten antennomeres.

Reckescripton. Male. Form:small tomoderately large, slender individuals. Color: head,
antennaescutellumand legs testaceous to fusgouiggnotum testaceous to almost black, the
anterior ad posterior margiaof the pronotum have a narrow to moderately Weteugineougo
testaceous banthorax fuscous to almost blgaklytralight testaceous to almost blaaach
elytron with apale, moderately narrofascia on the median region of the elyttecthat
initiates on the epipleural fold but does not redqehelytral suturemouthparts fuscous,
abdominal segmentgght testaceous to piceo(sig. 2.4-B).

Head: including egs narrower than pronotum; eyes moderately smadly thanwide,
slightly bulging laterallyantennal notch located in fibof emarginatior(Fig. 2.12B);
integument coarsely moderatelypunctatemoderately athed with fine, palesemierectsetae
intermixedwith erect pale setgeantennae composed of niaetennomeres; antennae vested
with very short,semterectfine, dark setae;second antennomerebust, short, antennomere$3

small, conspicuously compacted; amtemeres 78 short, serrate, ninth antennomeaticeably
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enlarged, conspicuoustpmpressethterally, much longer that remaining antennomeres
combinedjast anteanomereof males sexually dimorphic

Thorax: pronotunsubparallelwidest at middlgfeebly tomoderatelyconstricted toward
posterior marginsurface conspicuously punctategoseelytral discflat; clothed with fine,
moderatelyshort, pale, recumbesetae inteqgersedwith sone long and very longsemterect
and erect, dark setae, these setae are more abundatgraharea of pronotunanterior
transverse depressiéeebly to moderatelympressedsubbasal tumescence absent. Prosternum:
as long asvide; moderately to stronglgunctate, punctation fine, shallpsurface vested to
glabrous. Mesosternuraurfacemoderately to coarsely punctatested with fine, palesemi
erectsetae; moderatejyunctate, punctations wide, deep, esterna visiblehroughout their
length, not covered by elytriletasternum: surface smoattedially, moderately to strongly
punctate laterally, punctation wide and shallciethedwith fine, pale, recumbent setae;
longitudinal depressiopresentmetaventral pros abset. Scutellumwide, clothed with pale,
fine, semirecumbent setamoderatelycompressedhedially.

Elytra: anterior margin slightlyproader than pronotunejongate subparallelhumerifeebly
indicated, rounded; sidésoadening toward distal endidest onmiddlethird then gradually
narrowing toward apexlytral apices subtriangular; inconspicuously dehisayiral declivity
graduaj surfacemoderatelyested with fine, shorpaleand darksemterectsetaesomepale
fine, long,semterectsetaethe latter more abundant toward epipleural;fotthspicuously,
conspicuouslyunctate, punctatiorsmall and shallowpunctations arranged irregularly
arranged that reach the elytral apeterstices smooth. Epipleural foldaglually narrowing

toward apex.
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Legs:femora feebly rugulose to smoothideston middle half, laterallycompressed
clothed with someale fine, semirecumbersietae mixed with sonsemierectsetae, surface
feeblypunctae, punctations small arghallow. Tibiae ruguloseslenderpunctatepunctations
shallow and smallivestiture consisting dfne, semterectsetae.

Abdomen: six visible ventritesentrites 14 convex, smoothshiny;first visible ventrite
longer than second ventritmoderately rugulose/entrites 24 moderatelysubquadrate,
punctate, vestedith fine, long, pale, recumbent set® some longemierectsetae not
compressethterally; posterior margins truncate. Fiftisible ventritestrongly convex,
subquadrate, surface rugulosgderately punctatgunctations shallow, smaltested with fine,
pale, recumbédrsetae; lateral margins subparalfeeblyarcuate; posterior margin broadly,
shallowly emarginat. Skth visible ventrite sutoiangular;surface slightly to moderately
rugulose convexto alnost flat, finely punctate; vested with moderately long and long, erect
setae, vestiture more abundant on anterolateral malgiesal margins obliquestrongly
arcuate; posterior margbroadly, deeply emarginate;shaped emargination, posterolateral
argles roundedFifth tergitesubquadrate, surface cony@osterior margin truncate. Sixth tergite
subquadratdinely to moderately rugulossurfaceconvexposterior median regiocompressed
clothed with fine, pale acumbent seta¢ateral margin®blique; posterior margirbroadly,
deeply emarginate,shaped emargination, posterolateral angles rour@ieth tergite
extending beyond apical margin of sixth visible ventrite, covering sixth ventrite in dorsal view.

Aedeagusphallobasic apodeme presgpihallus with copulatory piecevellen at apex;
phallic plate armed with a roef denticles; intraspicular plate present, elongalt@jlobasic

apodeme conspicuously short, moderagaiyanded distally; phallobatgégonal parameres free;
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tegmenincomplde, partiallycoveringthe phdlus; parameres pointed anterigrgndophallic

struts long, truncatdistally (Fig. 2.20-B).

Sexual dimorphismFemalef M. californicacan be dferentiated from male based on
the length of the last antennomere; specifically, the ninth antennonmeoelésatelyshorter in
females than in malealsg antennomeres-8 are largertriangular in shapand moderately
serrate in femaledut conspicuously reduced and cosgzedn male individualsin addition to
antennal differenceshé¢ last abdominal segmentfemales is broadly roundedather than

emarginate posterior/yas in mals.

Material examined: USA: 1 male, 2 females: San Diego Co., CA, 3 mi E of Jacumii& VII
1984, G. H. Nelson; 1 male: San Diego Co., CA, 5 mi E Jacumb29-¥984, on Acacia
greggii, G. H. Nelson; 1 male: Los Angeles Co., CA, Mount Baldy2¥1973, E. Gisbert; 1
male: Imperial Co., CA, 15 mi E Calexico,-811961, [no collector data]; 1 female: Globe, AZ,
IX-1-1933, F. H. Parker; 2 males, 1 female: Riverside Co., CA;4/11939, A. T. McClay; 2
males: Cochise Co., AZ, 2 mi S of Portal, \2H1960, M. Sttham; 1 female: Warners, CA-X
12-1924, R. C. Casselberry; 3 females: Imperial Co., CA, Fish Spriig$989; A. T. McClay;

1 male, 1 female: Riverside Co., CAVAI -1939, beating mesquite, A. T. McClay; 1 female:
Pima Co., AZ, [no collecting date andllector]; 1 male: Los Angeles Co., CA; Westwood Hills,
X-5-1939; 2 males, 1 female: Huachuca Mountains, AZ,-Y8H1950, J. N. Knull; 2 females:
Yuma, AZ, IV-1-1924, J. N. Knull; 2 males, 1 female: Cottonwood, AZ, Mi8, J. N. Knull; 2
females: Cave @ek, AZ, VIII-20-1959, J. N. Knull; 8 males, 6 females: Oak Creek Canyon,

AZ, VIII -15, D. J. and J. N. Knull; Grand Teton National Park, WY;MH1939, D. J. and J. N.
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Knull; 2 males, 2 females: Valverde Co., TX;6v1941, D. J. and J. N. Knull; 1 mal&alipatria,

CA, 11-29-1924, J. N. Knull; 1 female: Palm Springs, CA19-1941, D. J. and J. N. Knull,

Mecca, CA, V#19-1948, D. J. and J. N. Knull; 1 male, 1 female: Jacumba, C24M954, D.

J. and J. N. Knull; 3 males, 1 female: Winterhaven, CA2%1952, D. J. and J. N. Knull; 1

male, 2 females: Tucson, AZ, D. J. and J. N. Knull; 1 male, 2 female: Palm Springs,-G&, VI
1946, D. J. and J. N. Knull; 1 male: Santa Monica Co., CA, 1942, Rivers; 4 females: Santa Cruz
Co., CA, Glenwood, \M16-1968, Tysn; 1 male: Upper City, CA, Vb-1932, A. T. McClay; 1

female: Imperial Co., CAr11-1934, D. J. and J. N. Knull; Riverside Co., CA, V4H1939, A.

T. McClay; 2 males: Tucson, AZ, M0-1935, Bryant; 1 male: Globe, AZ, V80-1949, F. H.

Parker. MEXICO:1 male, 1 female: Baja California [Sur], Mexico, 5 mi S La Paz;-24H

1976, E. Giesbert; 2 female: Baja California Mexice2%1987, riparian palm oasis, G. H.

Nelson; 1 male: Lower California, [Mexico], Santa Rosa, [missing collecting locality angl date

1 male: Sonora, Mexico, Minas Nuevas, VIH1952, C. P. Vaurie; 2 males, 1 female: Santa

Rosa, Lower California, VII, D. J. and J. N. Knull; 3 males: Morelos, Mexico, Tlaquiltenango,
Huaxtla, 18. 37917° N 99.04581° W, Trampa de 232009, V. H. Téedo; 1 male: Morelos,
Mexico, Tepalcingo, EI Lim-n, 18A -B/R@7,95. 80

H. Toledo and M. A. Corona.

Remarks: | have examined a number of specimei ctlifornicacollected in Morelos,
Mexico, which would indcatea considerable rangepansiorfor this speciesAdditional
samples are needed to show if this species has a disjunct rahgeoesent known distribution

is the result o& lack of collecting.
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Monophylla cinctipennigChevrolat, 1874)

Synoryms: Macrotelus cinctipenni€hevrolat Rev. et Mag. Zool., 1874, p. 281.

Type locality: CubaType depositorytnstituto Cubano de Zoologia, Mus& Gundlach

Distribution: Cuba.

Theoriginal description given by Chevrolat (1874)givenbelowfor further references.

[Description:]Color and shapdieadblack, elongateprothaax, femorgaknees fourth
ahtica), eytrain the suture and on the ngan yellow; densely [punctatedfriped[striae]
elongategyes and antennééack; head rounded, [fronbetween the eyeonvex,furrow
[setae]thin; prothoraxscarcely lmger than broad, wideninfprm semicylindrical,
truncate; [on] hind [areadlightly roundedlong, arching, trifossula®s, scutelum
punctiform brown; elytralongate, prallel, roundedposteriorly,the legs blackAntennae
eleven articulatfantennomeresfjrst article[antennomereglongate siped; second
[antennomere] short, third [antennomeed length of the first, a littleess than fourth
[antennoner], fifth conical,[antennomeref-10 subnodosigrobust],short, las{eleventh

antennomerepng, cylindrical, spongiose??
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RemarksWolcott (1910)i n hi s not e s deScripionoiMabretelus ol at 0 s

cinctipennis mentioned the rarity of the species; he further indicated that this spesies

unknown to himand he had not encountered

MonophyllapallipesSchaeffer, 1908

Figs.2.4-C, 2.20C.

Type material not examined.

Type locality: Brownsville, Texag.ype depository: United States National History Museum

(USNM).

Holotype lost. Lectotype designated by Chapin (1949).

Distribution: USA: AZ,CA, TX; Mexico: Chiapas, Jalisco, Morelos, Quintana Roo, San Luis

Potosi, Sinaloa, Tamaulipagucatan. Central America: Costa RiGyatemalaHonduras.

South America: Chile (introduced).

Diagnosis:Monophylla pallipess very similar taM. californica. The two species are

sympatric in distribution; therefore, they can be misidentified whdaatetl simultaneously.

Diagnostic characters are providedhe diagnosis ofl. californica.
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Redescription Male.Form:small to moderateliarge slender individuals. Color: head,
antennaepronotum scutellumand legslarktestaceous talmost piceousthe anterior ath
posterior margisof the pronotum have a narrderrugineougo testaceous band; thorax
ferrugineougo almost black; elytra testaceougpioeous each elytron with pale to yellowish
fascia on the median region of the elyttectha initiates on the epipleural fold axddes not
reach the elytral suturenouthparts fuscouspdominal segmentight testaceous tluscous
(Fig. 2.4C).

Head: including egs narrower than pronotum; eyes moderately smadl#y thanwide,
feeblybulginglaterally,antennal notch in frat of eyeemargination; integument coarsely to
moderately punctatejothed with fine, palesemirecumbent angsemierectsetae intermixed
with some scattereerect pale setae; antennae composed arit®nnomeres; antennae vested
with very short,semterectfine, darksetaesecond antennomeres rohusbderately short,
antennomeres-8 small, conspiagously compacted; antennomere8 gerrateserration and size
gradually increasg toward distal endast antennomeres noticeably enlarged, conspicuously
compressethterally, much longer tmremaining antennomeres combin&st antennomere
sexually dimorphic

Thorax: pronotunsubparallelwidest at middlefeebly to moderately constricted toward
posteior margin;pronotalsurfacemoderately taconspicuously punctateugoseto rugulose
pronotaldisc flat;clothed with fine, moderately short, paled darksemrecumbent setae
interspersedavith sone long and very long, erect, dark set@aterior transverse depression
feebly to moderatelympressedsubbasal tumescence absent. Prosternum: as long as wide;
moderately to strongly punctate, punctation fine, shalkawface feebly to moderately clothed

Mesosternumsurface moderately to acsely punctatevested with fine, palesemierectsetae;
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moderatelyo coarselypunctate, punctations wide, de@petepisterna visible throughout their
length, notcovered by elytra. Metasternum: conveiface moderately to strongly punctate
laterally, punctation wide and shallownoderatelyclothedwith fine, pale, recumbent setae;
longitudinal depressiopresentmetaventral pross absentScutellumwide, clothed with pale,
fine, recumbent setaeompressededially.

Elytra: anterior margin slightlyoroader than pronotunejongate subparallelhumerifeebly
indicated, rounded; sidgsadually expandingpward distal endyidest onmiddlethird then
narrowing toward apexlytral apices subtriangular; inconspicuously dehisadytral declivity
graduaj surfaceclothedwith fine, shortpale and darksemterectand erect setaeonspicuously
punctate, punctatiorsnall and shallowifregularly arranged, punctationsaching the elytral
apex; interstices smoqtharrow Epipleural fold graduallparrowing toward apex.

Legs:femora rugulose to smoqgtimoderatelyexpandedehind middlelaterally
compressednoderatelyclothed with somgale fine, semerectsetae surfacdeebly, shallowly
punctde. Tibiae ruguloseslenderpuncticulate punctations shallow and smalestiture
consisting ofine, pale,semierectsetae mingled with some pale, semirecumbent setae.

Abdomen: six visible ventritesentrites 34 convex, smooth, shinjirst visible ventrite
longer than second visible vengritfeebly to moderately rugulose; ventrite4 ubquadrate,
punctatemoderatelywestedwith fine, long, pale, recumbent setae; oonpressethterally;
posterior margins truncate. Fifiisible ventriteconvex, subquadrate, suréarugulose,
moderatelypuncticulate punctations shallow, smallested with finepale, recumbdrsetae;
lateral margins subparallercuate; posterior margin broadly, shallowly emargingixh
visible ventrite subquadratsurfaceslightly to moderately ruguloséebly cowex to almost

flat, feeblycompressedn the mediaiposterior region; moderately clothed with some I@rggct

125



setae, vestiture more abundant on anterolateral malagiesal margins obliquenoderately
arcuate; posterior margbroadly, deeply marginate, Wshaped emarginate, posterolateral angles
round Fifth tergite subquadrate, surface conv@asterior margin truncate. Sixth tergite
subquadratdinely to moderately rugulossurfaceconvexposterior median regiocompressed
clothed withlong, fine, pale and danecumbent setadateral margin®blique; posterior margin
broadly,moderatelydeeply emarginate, Shaped emargination, posterolateral angles rounded.
Sixth tergiteslightly extending beyond apical margin of sixth visible ventgtajering sixth

ventrite in dorsal view.

Aedeagusphallobasic apodeme present; phallus with copulatory pieckes at apex;
phallic plate armed with a roef denticles; intrgsicular plate present, elongagghallobasic
apodeme conspicuously short, madelyexpanded distally; phallobasgderately sinuate
parameres free; tegmércomplete, partiallgoveringthe phdlus; parameres pointed anterigrly

endophallic struts long, conspicuously rohdistally (Fig. 2.20-C).

Sexual dimorphismFemalef M. pallipesdiffer from male specimens based the
following respects:he tenthantennomeref femaless slorterthan inmales; antennomeres®
are larger and moderately serrate in females, but conspicuously reduced and coritpressed
males;andfemales have the last abdominal segmierttadly roundedo feebly truncateyhile

males have this segment moderately emarginate posteriorly.

Material examined: 2 males, 2 femalelidalgo Co., TX, IV7-1950, D. J. and J. N. Knull; 2
males, 6 females: Brownswll TX, V-25-1934, D. J. and J. N. Knull; 2 males, 5 females:

Brownsville, TX, V-14, D. J. and J. N. Knull; 1 female: Brewster Co., TX26/1948; 1 female:
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Cameron Co., TX, \4-1950, D. J. and J. N. Knull; 2 females: Corpus Christy, TX30HL961,

D. J.and J. N. Knull; I male: Gillespie Co., TX, 123, D. J. and J. N. Knull; 1 male, 2 females:
Hidalgo Co., TX, 11120-1952, D. J. and J. N. Knull; 1 male, 1 female: Hidalgo Co., TX2%I
1963, D. J. and J. N. Knull; 1 male: Hidalgo Co., TX;2681953,D. J. and J. N. Knull; 1 male,

1 female: Starr Co., TX, N®-1963, D. J. and J. N. Knull; 2 males: Starr Co., TX2M1952,

D. J. and J. N. Knull; 1 female: Hidalgo Co., TXIW-1950, D. J. and J. N. Knull; 1 male, 1
female: Hidalgo Co., TX, \23-1953,D. J. and J. N. Knull; 2 males: Jackson Co., TX22/D.

J. and J. N. Knull; 2 males, 1 female: Brownsville, TX1¥, D. J. and J. N. Knull; 3 males, 2
females: Uvalde Co., TX, V13-1949, J. N. Knull; 1 female: Santa Cruz Co., CA, Glenwood
road, VF16-1968, W. H. Tyson; 1 female: Gillespie Co., TX-YIJ. N. Knull; 1 male:
Brownsville, TX, V-12, D. J. and J. N. Knull; 1 male: Brownsville, TX;5¢D. J. and J. N.

Knull; 1 female: Brownsville, TX, XI119-1911, in pasture, Garden; 1 female: CameronTX.,

2 mi E Los Indios, V13-1978, N. M. Downie; 1 female: Cameron Co., TX, Sabal Palm Grove,
IV-20-30-1986, D. H. Heffern; 2 males, 3 females: San Patricio Co., TX, Welder Wildlife Ref.,
VII-10-20-1981, R. H. Turnbow; 3 males: Cameron Co., TX, Sabal Balwe Sanctuary, HI
16-1981, R. H. Turnbow; 2 males: Cameron Co., TX, Palm Groove Sanctuary, Brownsuville, |
1977, F. T. Hovore; 1 female: Hidalgo Co., TX, Santa Ana National Refugee vic., Willow Lake,
T. C. MacRae; 1 male: Starr Co., TX, Rio Grande C{81,0-1972, E. Giesbert; 1 female: San
Patricio Co., TX, Welder Wildlife Refuge,-¥0-12-1977, E. Giesbert; 1 male: TX, reared from
mesquite logs, emerged20-1955, H. F. Howden; 1 male, 1 female: TX, Lake Corpus Christy
State Park, V19-1971; G. H. Nelso; 1 male: Cameron Co., TX, Sabal Palm Grove Sanctuary,
[11-20-1982, R. Turnbow. MEXICO: 1 male: Sinaloa, Mexico, 3 km E El Marmol,-8411983,

E. Giesbert; 1 male, 2 females: San Luis Potosi, Mexico, 69.5 km N TamazuncHa£981,
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R. H. Turnbow; 2 mias, 3 females: Jalisco, Mexico, 1.2 km S of La Cumbre;M2011, R. H.
Turnbow; 2 males, 1 female: Tamaulipas, Mexic@, rhi E Nuevo Morelos, \\P-1982, R. H.
Turnbow; 1 male: Guerrero, Mexico, 7.3 km NW Ixtapa,-¥1t1985, R. Turnbow; 2 males, 2
females: Quintana Roo, Mexico, highway 186, 17 km S jct. 3030°\1984, R. Turnbow; 1
female: Yucatan, Mexico, 2 km E Chichen 1tza2&1984, R. Turnbow; 1 female: Chiapas,
Mexico, 4 mi NW of Pueblo Nuevo River Bajada, M®-1965, G. H. Nelson. CENTRAL

AMERICA: 1 female: El Paraiso, Honduras, 31.5 km W Danli;2H1995, R. Turnbow.

Remarks: The holotype ®. pallipeswas lostanda lectotypewasdesignated by Chapin (1949).

Monophylla terminatgSay, 1835)

Figs.2.4D, 2.7-C, 2.10C, 2.16D, 2.17E, 2.17F, 2.17G, 2.17H, 2.20D.

SynonymsTillus (Macrotelug terminatusSay, 18350riginal designationBost. Joun. Nat.

Hist. Mus, p. 160.Synonymized by Wolcott (1910kElasmocerus terminat€Say, 1835)

designated by.eConte 1849

Type materiahot examined.

Type | ocality: fAnear Co u hypdadepodidrylypd materan t

destroyed, no lectotype has been designated.
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Distribution: Canada: OntaridjJJSA: AL, AR, AZ, DC, FL, GA, IA, IL, IN, KS, KY, LA, MD,
MI, MO, MS, NC, NE,NJ, NY, OK, OH,PA, RI, SC, TX, VA, WV. Mexico: Chihuahua,

Sinaloa.

Differential dagnosis:Monophyllaterminatais most similar tdM. pallipes the two species
can berecognizeased on the structure of theaermae and integument caldm males of\M.
terminatg antennomeres-8 are robusand compactednd antennomeresYare serratéFig.
2.10C). In M. pallipes antennomeres-8 are robust and clavate and antennorbeédexe
serrateadditionally,for males and female#je pronotum oM. terminatais bicolored, the outer
region ofthe pronotal disas testaceous to ferrugineous ahdmedian regiorns piceous to
black In Monophyllapallipesthe pronotum predominantfiark testaceous to piceous, with the
anterior and posterior marginsrrowlydark ferrugineousthis coloration may be absent in some

specimens and the pronotum is completely dark ferrugineous to almost black

Reckscription Male. Form:small tomoderatelyarge slender indriduals. Color: head,
antennaglegs andscutellumdark testaceous to almost piceadimsraxbicolored, outer region of
pronotal disc testaceous to ferrugineous, median region of pronotal disc piceous;to black
prosternum testaceous to ferruginettwalmost blackmeso and methoraxbicolored,
testaceous to ferrugineous and piceous to bllgkafusmus to blackthe anterior halbf the
epipleural fold testaceous to ferrugineous, some individualsanptile to yellowish fascia on the
median region of the elytrdiscthat initiates on the epipleural fold and does not reach the elytral

suture abdomen lightestaceous to ferrugineousputhpartdestaceougrig. 2.4D).
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Head: including egsfeeblynarrower than pronotum; eyesediumsized taller thanwide,
feebly bulgng laterally,antennal notch in frat of eye emarginationptegument conspicuously
punctate punctation moderately wide and shallonoderately vested with fine, pakemierect
anderect setae; antennae composed adrit@nnomeres; antennae vested waty short,semi
erectfine, darksetaesecond antennomere robust,damtely short, antennomere$ 3mall,
robust,conspiaiously compacted; antennomere8 gompacted, serrate, serratigradually
increagng toward dstal end, last antennomere noticeably enlarged, conspicummmiyressed
laterally, much longer that remaining antennomeres combined; last antennomere sexually
dimorphic

Thorax: pronotunsubparallelmoderately expandeat middle thenconstrictecbefore
posterior marginpronotum withsurface moderately to conspicuously punctiaebly to
moderately rugulose; pronotdilsc flat;clothed with fine, moderately short, pale and dadmt
erectsetaanterspersedvith sone long and very long, erect, das&tae anterior transverse
depressiorieeblyimpressedo absentsubbasal tumescence absgng. 2.#C). Prosternum:
rugoseas longas wide; moderatelgunctate, punctation finre moderately coarsshallow;
surface moderately clothgdestiture constsg of fine, long,semierectsetae Mesosternum:
surface moderately to coarsely punctaienctation coarse and shallamterstices smooth,
shiny;vested with fine, palesemterectsetag metepisterna visible throughout their length, not
covered by elyra. Metasternunstrongly convex; surfadeebly tomoderatelypunctate,
punctaton smalland shallowglothedwith fine, pale semrecumbent setae; longitudinal
depressiompresentmetaventral proas absenScutellumwide, clothed with pale, fine,

recumbent setae.
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Elytra: anterior margin slightlyproader than pronotunejongate subparallelhumerifeebly
indicated, rounded; sidggadually expandintpward distal endnoderately wideon middle
third, then narrowing toward apeglytral apices subangularto moderately rounded
inconspicuously dehiscetd almost confluentlytral declivity gradual; surface clothedth
fine, shortpale and dark, erect setagtermingled with some scattered long, erect setae
conspicuouslyunctate, punctationside and shallowijrregularly arranged, punctations reaching
the elytral apex; interstices smoathfeebly rugulosenarrow; @ipleural fold gradually
narrowing toward apex.

Legs:surface ofemorasmooth shiny expanded mediallyfaterallycompressedeebly to
moderatelyclothed with somealg fine, semierectsetae surfaceshallowly punctde. Tibiae
shiny, slender puncticulatepunctations shallow and smalkstiture consisting dine, pale,
erect andemterectsetae.

Abdomen: six visiblezentrites ventites 14 convex, smooth, shingubquadrateslightly
punctate moderately vestedith fine, moderately shqrpale,appressedetaesegmentsiot
compressethterally; posterior margins truncate. Fiftisible ventrite convex, subquadrate,
surfacesmooth, shinyfeebly to moderately punctate, punctations wide and shalémbly to
moderatelyested with finepale, recumbdrsdae; lateral margins moderately obliqaesuate;
posterior margin broadly, shallowly emargma$ixth visible ventritesmall, subquadrate;
conspicuously wider than longurface slightlyto moderately rugulose, almost flatoderately
clothed with some long, erect setae, vestitures more abundant on anterolateral tategahs;
marginsstronglyoblique, moderatelyarcuate; posterior margbroadly, deeplyemarginate, b
shaped emarginatioppsterolateral angles roufigig. 2.17F). Fifth tergite subquadrate, surface

feeblyconvex posterior margibroadly, very feeble emarginat®ixth tergitesulbgquadrate
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finely to moderately rugulossurfaceconvex; clothed witlsome long, fine, palelark
recumbent setadateral marginsnoderatelyoblique; posterior margirbroadly, moderately
deeply emarginateyith aU-shaped emargination, posterolateral aagbundedFig. 2.17E).
Sixth tergiteslightly extending beyond apical margin of sixth visible ventrite, covering sixth
ventrite in dorsal view.

Aedeagusphallobasic apodeme present; phallus with copulatory pieckes at apex;
phallic plate armeavith a rowof ell developedienticles; intraspicular platpresent, elongate
phallobasic apodentaoderatelyshort,expanded distally; phallobasgderately sinuate
parameres free; tegmeércomplete, partiallyoveringthe phdlus; parameres pointed antety;

endophallic strutsruncatedistally (Fig. 2.20-D).

Sexual dimorphismFemales of M. terminatashow a number of differences with respect to
males. The mosapparents the length of the last antennomere; specific#tig antennomere is
somewhat shorter in females compared with that of snadielitionally,antennomeres-8 are
moderatelyjargeand moderately serrate fiemales(Fig. 2.18D), but conspicuously reduced and
compresseth males Fig. 2.10-C). Finally, the last abdominal segmesftfemaless broadly

rounded, and not emarginaiesteriorly, as inmales.

Material examined: 1 female: Taney Co., MO, on wood pil; 1855, B. Miller; 2 females:
Brewster Co., TX, Chisos Mountains Basin, Big Bend Nat. R4H4,51948, M. Cazier; 1
female: Terrell Co., TX, Sanderson,-¥2-1948, M. Cazier, 1 male, 1 female: Dimmit Co. TX,
Catarina, , VA110-1948, M. Cazier; 1 female: NY, F. Montgomery-¥1-1910, F. M. Schott; 1

female: Berks Co., PA, Virginville, ¥6-1968,P. Vaurie; 2 males, 1 female: Dekalb Co., GA,
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reared orVitis sp., 1971, J. E. W.; 1 male, 1 female: TN, Coll. Chass Palm, [no collecting date,
no collector data]; 1 male: 1 female: Encinal, TX;13%1955, L. Downs; 1 male: Westfield, NJ,
VI-8-1956, G. RFerguson, 4 males, 4 females: Fort Lee, NJ, 1912, [no collector data]; 1 female:
Nutley, NJ, VIIF12, E. L. Dickenson; Denville, NJ, (lI-1924, F. M. Schott; Greenwood, New
Jersey, V1930, J. A. Grossbeck; 1 male, 3 females: TX, 4 mi E of Mission, oquites|V-16-
1974, G. H. Nelson; 1 female: Southern Pines, N@;A823, A. H. Manee; 1 male: NY; 7

VIII -1886, [no collector data]; 1 male: Comal Co., TX;A\41910, [no collector data]; 1

female: Washington, NJ, \Al16-1958, [no collector data]; 7 malesfemales: Hummelstown,
PA, VI-20-1920, J. N. Knull; 2 males, 1 female: Harrisburg, PA12/1910, J. N. Knull; 1 male,

2 females: Mont Alto, PA, 2¥-1931, J. N. Knull; 1 female: N. Cumberland, PA, [no collecting
data], A. Champlain; 1 male: ColumbugiiOVIl1-1-1924, J. N. Knull; 4 females: Hocking Co.,
OH, VI-4-16, J. N. Knull; 4 males, 2 females: Key Largo, FE1¥, J. N. Knull; 1 female: Lake
Corpus Christi, TX, IH3-1961, D. J. and J. N. Knull; 1 female: Delaware Co., GM|,D. J.

and J. N. Knlk; 1 female: Starr Co., TX, IM6-1963, D. J. and J. N. Knull; 1 male: Brooks, TX,
IV-10-1950, D. J. and J. N. Knull; 1 male: Uvalde Co., TX, \M81947, D. J. and J. N. Knull;

1 female: Gillespie Co., TX,¥-1946, D. J. and J. N. Knull; 1 female: \é&j] NE, VI30-1938,

D. J. and J. N. Knull; 2 males: Lemoyne, PA;18-1911, D. J. and J. N. Knull; 1 male:
Brownsville, TX, I1I-15, J. N. Knull; 2 males: New York, NY, [no collecting date]; G. Beyer; 1
female: Stillwater, OK, V21-1995, M. Gates; 1 fena Starr Co., TX, 7 mi E El Sauz -8

1986, N. M. Downy; 1 male: USA, Marion Co., FL, SR40, at Lynnel 2007, F. W.

Skillman Jr, beating slash; 2 females: San Antonio, TX;4/1B68, G. H. Nelson family;
Gambier, OH, V119-1940, [no collector datap males, 1 female: Berrien Co., GA, 3 mi E

Alapaha, I\f2-4-1973, R. Turnbow; 1 female: Starr Co., TX, Falcon Heights, abandoned park,
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farm road 2098, [no collecting date], T. C. MacRae; 1 female: Alachua Co., FL, Gainesville, IX
24-1990, M. C. Thomas; 2 nfes: Taney Co., MO, Henning Cons. Area, White River Balds
National Area, T. C. [no collecting date], MacRae; 1 male: Greenbrier Co., WV, Rupert, VIII
31-1992, S. F. Hutchinson; 2 males: Lawrence, KS, suri@Bg, attracted to light, S. L. Wood,;
1 female:Osage Co., OK, West Bartlesville;3/1981, K. Burnham; 1 male: Brazos Co., TX,
IV-16-1960, J. N. Knull; 3 males, 4 females: Philadelphia Co., PA, [no collecting date], H. W.
Wenzel; 3 males, 2 females: Hummelstown, PA, [no collecting date], J. N. Kmodi}et

Franklin Co., OH, Columbus, \H14-1968, [no collector data]; 1 male, 1 female: Carlisle, PA,
VI-27-1917, H. R. Kirk; 1 male, 1 female: Benchley, TX;83-1941, D. J. and J. N. Knull; 1
female: Columbus, OH, V24-1967, C. A. Triplehorn; 1 male: Keedy, TX, 41944, R.
Klieforth; 2 females: Cameron Co., TX, 481964, D. J. and J. N. Knull; 1 male: Lake Corpus
Christy, TX, 11I-24-1965; 2 females: Seneca Co., OH,-281955, H. W. Hintz; 1 male:
Dubuque, 1A, V116-1955, H. Hintz; 1 male: Essex CQntario, Wheatly, V49-1967, K.

Stephan; 1 female: Ela, NC, Swan Co-;\0 -1954, G. B. Merrill; 1 female: Zapata Co., TX, 4
mi N San Ygnacio, ML3-1975, R. Turnbow; 1 male: Latimer Co., OK;1986, K. Stephan; 1
male: Oxford, MS, V151949, H. V. Weem Jr.; 1 female: Highlands Hamm Station Park, FL,

11-5-1957, H. V. Weems Jr.

3.11NeocallotillusBurke 2016

Type speciedNeocallotillus elegangErichson, 1847)

(Distribution shown in Fig. 2.21)
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Differential diagnosisNeocallotillusmost closely resemblé&zallotillus. This genuscan be
differentiated frontCallotillus based on the following charactehs males of Neocallotillusthe
first and secondntennomergarefiliform; the third antemomere is moderately serrate;
antennomere4-9 are strongly pectinate; and the tentteanomere is ovoid in shape and
laterallycompressedFig. 2.8 DE); the length of the tenth antennomere may vary by species.
Femaleof Neocallotillushave antennomeres3Lfiliform; the fourth antennomere isaderately
serrate; and antennomere8 4re robusandgradually increasg in size toward distal end (Figs.
2.8F, 2.9A); the tenth antennomere of females is similar to that of m@leshe other side,
malesof Callotillus have antennomeres2lsmall ar filiform; third antennomerenoderately
serrate; antennomere94trongly serrate and approxately equal in length; antdnth
antemomere broadly ovoid and approximatélg same legth as antennomeres93together
(Figs. 2.9B, 2.11A). The antennal sticture of females is similar tbat ofmaes, excepthe
antennomeres-8 aremoderately serrate anldetenth antennomeits cylindrical to moderately
ovoid (Figs. 2.9C, 2.11C). Neoallotillus species aralsomoreslender(Fig. 2.2 DE) than
Callotillus (Fig. 22 D-E) andNeocallotillusspecies lack an elytral swellinghich ispresent on
the anterior third of the elytral disc Gllotillus (Fig. 2.13A-B). Neocallotillusalso resembles
Barrotillus Rifkind (Fig. 2.2E); however, the antenna Bfeocdlotillus is composed of 10
antennomeres (Fig. 2.8-B), while the antenna @arrotillus has 11 antennomeres (Fig.-B3
The restricted distribution darrotillus, recorded only from a confined locality in Honduras,

will also serve to separate it froime widely distributedNeocallotillus
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Description.Size: 37 mm. Color: Light tesiceous to dark brown (Figs. 2.2@ 2.5-C);
costae on elytral disc variously adorned, ranging from light testaceous to brown. Form: small to
medium sized individuals; body elongate; elytra subparallel to moderately expanded posteriorly.

Head: Eyes medium sized, moderately taller than wide, corsypsly bulging laterally,
strongly emarginate at antennal insertion; ditenof ommatidia small (Fig. 2.48); clypeus
approximately 3x the width of eye emargination and moderatelygemade medially. Antennae
composed of 10 antennomeres; sexual diimsm olservable in antennal shape, where the
antennae are moderately pectinate and straxagiypressedorsoventrally in males=(g. 2.8 D
E), but serrate and somewltampressedoroventrally in females (Figs. 28, 2.9-A); tenth
antennomere ovoid inoth sexes. Llarum elongate, subquadrate; terminal maxillary ipalp
conical, acuminate posteriorly; terminal labial pagcuriform.

Thorax: Shape of pronotum scutiform, rounded laterally, narrower than anterior margin of
elytra; disc feebly to moderatetpnvex; inconspicuously broader at middle, feebly sinuate,
conspicuously constricted on last fourth; anterior depression andatelés impression absent.
Tibial spur formula 2-2, pulvillar formula 44-4. Prosernum: Smooth to feebly puncticulate;
conspicuously wider than long. Mesoventrite: smooth, puncticulate. Metepisternum visible
throughout its length in lateral view, not concealed by elytron. Metaventrite: moderately to
strongly convex; variously punctate.

Elytra: Slenderexpanded posterigr] elongate; median region of elytral disc feebly
compresseth lateral view; sides subparallel to moderately expandednpm$yen dorsal view;
elytral declivity feebly to moderately gradual; elytral markings always present in various shapes,

may beelevatedor not.
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Legs: Femora smooth, variably vested. Tibiae moderately ruguloseyvesalanded
posteriorly, variously vested. Two tarsal denticles conspicuously separated from each other,
inner tarsal denticles trigonal, outer tarsal denticles digitifo

Abdomen: Smooth to glossy, moderately vested, feebly to moderately convex, with six
visible ventrites; lateral margins of ventrite$ parallel, posterior margins truncate; sixth
ventrite triangular to subquadrate in shape; male pygidia moderdteledtiated from female
pygidia (Fig. 2.16 GL, 2.17 AB).

Aedeagus: Moderately robust; phallobasic apodeme short, slender dist@dghahic

struts elongate, slender throughout their leri@th5 A-C).

RemarksExpressing tentative assignmensofme of his species @allotillus, Wolcott
(1923) Callotibus crusoe @is well aLC. elegansandC. vafer are placed ilCallotillus
provisionally only, as it differs from the other members of the genus in several important
characters. No doubt, eventually, the creation of a new genus will be necessary for the reception
of this new species ar@@ elegansndC. vafer In C. eburneocinets the terminal segment of
the maxillary palpis subcylindrical, the eyes are emarginate internally and the abdomen has but
five segments. I€. elegansC. vafer andC. crusoethe maxillary palpi have the terminal
segment conical, the eyes are degpharginate aeriorly, and the abdomen has six distinct well
devel oped segmentso. The morphological differ
presence of pectinate antennae on mal&geotallotillus(Fig. 2.8 DE) versus serrate antennae
on malesof Callotillus (Figs. 2.9B, 2.11-A), and an elytral swelling present@allotillus but
absent ilNeocallotillus(Fig. 2.13 AB), support the recognition of two genera within the group.

The monotypidarrotillus (Fig. 2.2E) was also examined in this dgiin order to assess
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possible congenericity witNeocallotillus(Fig. 2.2 B-C). The structure of the antennae and
number of antennomeres serve as evidence to conclude that these closely related genera should

be considered as separate taxa (EigB, D-E).

Key to species dieocallotillus

1. Elytral disc finely punctate, punctations irregularly arranged; median region of each elytron
adorned with a transverse, light testaceous to almost whitish, slgbthatedfascia, and one
elevatedmacula on theanterior half of the elytral disc, this macula can beeabsn some
specimenslength 25 mMmM(Fig. 2.2 BC) ..ooocoiiiiiiiiie e Neocallotillus elegans

T Elytral disc devoid of punctations; fasciae pattern not as above, elytral disc variously adorned
but not as abovéarger INAIVIAUALS.............ocoiieiie e 2

2 (1). Each elytron with a testaceous, broad and procurved fascia that initiates at the elytral suture
and extends from the median region of the elytral disc to the elytral apex, and small, narrow,
moderately oblique marking at the di@n region of the elytral disposteriorthird of elytral disc

with a semicircular macul@ig. 2.5F) ..o Neocallotillus crusoe

i Each elytron adorned with a pair of elaborate, pale fasciae, and one macula arranged as follows:
macula located on trenterior fourth, posterior to the humeral angle; one fascia located on anterior
half of elytral disc, and strongly procurved, initiating on elytral suture and ending just before
epipleural fold;second fascia moderately oblique, located immediately posterithe other

fascia, initiating at the epipleural fold and not reaching the elytral s{fige2.2F).....................

.................................................................................................................. Neocallotillus intricatus
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Neocallotillus eleganéErichson, 1847)

Figs.2.2 BC, 2.5C, 2.8 BDF, 2.9A, 2.13A, 2.14A, 2.15 AB, 2.16 GL, 2.17 AB, 2.19A.

SynonymsTillus elegang€richson Arch Naturgesch, 13,847 85.Callotillus occidentallis
Gorham;Biologia CentraliAmericana, 3 (2)129.Callotillus vaferWolcottsyn. n; Proceedings

of the United States National Museum, 390

Onefemale paratype examined.

Ttypelac al i t y: 0 Re plygeldepasitory.ZeotogisahesaMuseum Berlin, Germany

(ZMB).

Distribution.USA: AZ, CA, LA, NM, NV, TX, UT; Mexico:Baja California, Baja
California Sur, Chiapas, Chihuahua, Guerrero, Jalisco, Morelos, Nayardc&&onora,

Tamaulipas, Yucatan; Central America: Costa Riazgt€mnala, Hondas, Nicaragua.

Differential diagnosisNeocallotilluseleganscan be diffeentiated from similar species
based on the integument color, fascia pattern, and wide geographic distribution. The species is
most similar ta\. intricatusbut can be easily differentiated from the latter based on the fasciae
pattern on the elytral distleocallotillus elegankas the elytra adorned with a light testaceous to
almost whitish median, longitudinal, sligh#yevated fascieand a pair oélevatednaculae on
the anterior half rex the humeral angles (Figs. 2.2B2.5-C), these maculae may hesnt in

some individualsNeocallotilus intricatushas the elytral disc decorated with an intricate design
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of light testaceous fasciae and a dimaculae arranged in the following manner: each elytron
with one macula situated posterior to the huahangle; one strongly procurved fasciae located
on the anterior half of the elytral disc, this fascia initiates on the elytral suture and do not reach
the epipleural fold; and a second fascia situated immediately posterior to the first, this band is
strorgly oblique, initiating on the epipleural fold and not t@ag the elytral suturé~ig. 2.2F).

The geographic distribution of these species can also serve to separatggbeatiotillus

elegangs found from he USAto Costa Ricavhile N. intricatusis restricted & Costa Rica and

Panama

RedescriptionMale. Form: Small individuals, feebly to moderately slender 22 B-C,
2.5-C). Body: elongate, slender. Color: body integument variously colored, from piceous to
ferruginous, with tones rangirigom fuscous to testaceous; each elytron with one macula and
one fascia, both markings ranging from almost albus to testaceotessdiaes located on the
median region of the elytral disc and can range from conspicuously wide to almost
imperceptible;te macula is located on the median region oftiteriorthird of the elytral disc,
initiating on the epipleural fold and almost reaching the elytral suture; these markings can be
medially interconnected or not. The maculae mayldseiat in some specimens

Head: Including eyes wider than pronotum; eyes conspicuously bulging laterally, taller
than wide, large, finely faceted, very strongly emarginate; emarginationasightiar, extending
3/4 the eye width; integument moderately to strongly punctate;raiteatch located in front of
antennal emargination; frosfightly to moderately bimpressed. Antennae consisting of 10
antennomeres; antennomere3 8@mall, bealike; fourth antennomere strongly serrate, robust;

antennomeres-8 pectinate, gradlly increasing in size toward distal end; last antennomere
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enlarged, ovoid in shape, laterally compressed ERDE). Anterior portion of clypeus wide,
approximately 3x the lgth of eye emargination (Fig. 2.49.

Thorax: Pronotum longer than broadpderately to strongly punctate, puniias ranging
from coarse and deep to moderately shallow and fine; sides subparallel in dorsal view, then
abruptly constricted on posterior fourth; disc feebly convex. Pragtesmoothpunctate;
punctations coarséinely to moderately vested with pale, recumbent setae. Mesoventrite smooth,
feebly punctate; finely vested with some pale, sesaumbent to recumbent setae. Metaventrite
moderately punctate; strongly convex; surface smooth, vested with fine, recuamt eseimi
recumbent setae; lortgdinal depression present; metaventral process absent.

Elytra: Humeri indicated, slender, elongate; lateral margins subparallel, slightly to
moderately broader quosteriorthird, then moderately to strongtpmpressedn middlethird,
and conspicuously convex againmosteriorthird; sculpture consisting on shallow, irregularly
arranged punctations; elytral apices subtriangular to almost rounded, feebly dehiscent; interstices
at elytral base about 3x the width of punawatscutellum suguadrate, notompressed
epipleural fold complete, narrowing toward apex.

Legs: Femora swollen on posterior half; shiny; very feebly rugulose; weakly clothed with
some semrecumbent setae. Tibiae more profusely vested than femora.

Abdomen: Six ventrites; ventrites5lshiny, smooth, subquadrate, notnpressed
laterally. Fifth ventrite subquadrate; lateral margins subparallel; posterior margin broadly,
shallowly emarginate. Sixth ventrite small, conspicuously excavatecratety/, oarsely
punctate, conspicuously broader than long; lateral margins strongly oblique, procurved; posterior
margin broadly, moderately deeply;dbaped emaginate; posterolateral angles broadly rounded

(Fig. 2.16.L). Fifth tergite subquadrate, moderatelyarsely punctate; posterior margin broadly,
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shallowly emarginate. Sixth tergite concave, wider than long; surface smooth; lateral margins
moderately oblique; posterior margin broadly, moderately deepthdped emarginate.
Posterolateral gtes broadly ounded, fully covering sixth ventrite from dorsal viéwg. 2.16

K.

Aedeagus: Phallobasic apodeme present; phallus with copulatory piece moderately swollen
at apex; phallic plate devoid of denticles; intraspicular plate present, elongate; phallobasic
apademe short, expanded distally; phallobase subparallel; phallobasic lobes free; tegmen
complete, fully covering phallus; phallobasic lobes pointed anteriorly; endophallic struts long,
extending beyond the length of tegmen; endophallic struts slender tbrdugair length,

weakly robust distally (Fg 2.15 AB, 2.13A).

Sexual dimorphismFemales can be distinguished from males based on the antennal
structure and the shape of the last abdominal segment. The antennal shape offemales
moderately tstrongly serrate; antennomere8 are slender, filiform; antennomere® ére
serrate, the serrations gradually incnegsn size toward distal end (Fig. 2B. The posterior
margin of the sixth ventrite of females is strongly procurved, producing igisarar pygidium

(Fig2.17 AB).

Material examined. PARATYPE: 1 femal&€4llotillus occidentalissorham], Pantaleon,
1700 ft., Champion

Additional material examined. 2 males: SW Hidalgo Co., TX]IL-1946, George B.
Vogt, beating flowers and foliage, &mosonis julifforaDeCandolie; 1 male, 3 females:

Riverside Co., CA, Chuckawalla Mts., Corn Spg. Cgropnd, 25I\V-1987, A. J. Mayorl
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female: Imperial Co., CA, 9 mi N Winterhaven|\2-1997, F. G. Andrews and A. J. Gilbert,
sweepingProsopis 1 female: TX, 12 mi W Guthrie, 1411-1969, K. Polk; 1 male, 1 female:
Hidalgo Co., TX, Sta. Ana Natl. Refuge, vic. Willow Lake, T. C. McReaaleml female: Val
Verde Co., TX., Pecos River, 2411 -1970, no collector data; 1 male: Rio Grande City, Starr
Co., TX, onProsopis 1 male: NM, 12 mi W Carlsbad, 2¥-1971, on mesquite, C. R. Ward; 1
male: San Diego Co., CA, Borrego State Park2@71V-1969, no collector data; 1rfeale:
Painted Canyon, Riverside Co., Calif.;251962, F. G. Andrews; 1 male: N. M., Hidalgo Co.,
Coronado Natl. Forest, 26-1976, W. Iselin; 3 males, 2 females: AZ, Sta. Catalina Mts., Pima
Canyon, 7IX-1970, K. Stephart female: TX, 5 mi NW of Alpine, 1¥1-1965, onSapindus
drummondij G. H. Nelson; 2 males: Starr Co., TX, 2 mi W of Sullivan City, reared from
Pithecelobium flexicaules. H. Nelson; 1 female: Socorro Co., NM, Bosque de Apache Nat.
Wildlife Ref., 2VI1-2000, F. W. Skillman Jr.; 2 females: AZ, Sta. Catalina Mts., Pima Canyon,
Bred ex Palo Verde, K. Stephan; 1 female AZ, Sta. Catalina Mts., Sabino Camh,-1961,
G. H. Nelson;; 1 female: CA, Imperial Co., 7 mi N of Glamis\2B -1987, onCercidium
floridum,Wood; 2 males, 1 female: Imperial Co., CA, Frink SpiVII-1993, on Olneya tesota,
G. H. Nelson; 1 female: San Diego Co., CA, 3 mi E of Jacumba, rAassila greggij 22-V-
1987, G. H. Nelson; 1 male, 3 females: AZ, Pima Co., GreenValley]I1976, no collector
data; 1 male, 1 female: Eddy Co., NM, 26 mi E of Carlsbad-2977, no collector data; 1
female: Dona Ana Co., NM, 9 miles west of Santa Tere$&1899, J. C. Schaffner; 1 female:
Bastrop Co., TX, Bastrop;8l- 1997, S. G. Wellso; female: Cochise Co., AZ, 12 mi N of
Douglas, 24VI1-1982, J. E. Wappes; 1 male: TX, 3 mi southeast Presidiby/ 11268, J. G.
Hafernik; 1 male, 1 female: Pima Co., AZ, Mt. Lemon1¥1976, R. Lenczy; 1 male: Cochise

Co., AZ, Wilcox Dry Lake, 6/1-1970,A. R. Hardy; 1 male: TX, Brownsville, V41937, H. S.
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Barber; 2 males: AZ, Tucson, VAll93[ ], Bryant; 1 female: Riverside Co., CA,-B5- 1962, F.

G. Andrews; 10 males, 5 females: CA, MeccaV20924, B. Warwick; 1 feale: CA,

Calipatria, 6V-1924, B.Warwick; 1 female: CA, Calipatria-¥-1924, B. Warwick; 1 male:

CA, Calipatria, 16v-1924, B. Warwick; 10 females: Hidalgo Co., TX, J. N. Knul;1281954;

3 males, 4 females: TX, Brownsville, ,-251934, J. N. Knull; 2 females: Cameron Co., TX; 25
[11-1952, J. N. Knull; 5 males, 3 females: Hidalgo Co., TXJI26.957, J. N. Knull; 6 males, 6
females: Hidalgo Co., TX, 2011-1952, D. J. and J. N Knull; 1 male: AZ, Huachuca M5

D. J. and J. N. Knull; 2 females: Starr Co., TX, D. J. and J. Nl K2&4l11 -1950; 1 male:

Uvalde Co., TX, 20V, D. J. Knull; 1 male, 2 females: Hidalgo Co., TX-291968, D. J. and J.
N Knull; 2 females: Hidalgo Co., TX, 2Bl -1953, D. J. and J. N. Knull; 1 male, 1 female:
Hidalgo Co., TX, 2411-1954, D. J. and N. Knull; 1 male: Hidalgo Co., TX, 281-1954, D. J.
and J. N. Knull; 1 male, 4 females: CA, Santa Rosa L., VIII, J. L. Knull; 3 males, 1 female: AZ,
Wilcox, 4-VI1-1951, D. J. and J. N. Knull; 2 males: AZ, WilcoxV6-1954, D. J. and J. N.

Knull; 1 femak: AZ, Patagonia Mts.,-211- 1953, D. J. and J. N. Knull; 1 male: Culberson Co.,
TX, 9-VII-1953, D. J. and J. N. Knull; 2 male, 2 females: Pima Co., AA] 91975, N. M.
Downy; 1 male: Bell Co., TX, Holland, 1211-1988, S. G. Wellso; 2 males: Hidalgo.dc,

Sta. Ana Natl. Refugee, VH1977, J. E. Wappes; 1 male, 1 female: Calipatria Co., CAjIl-5
1925, B. Warwick; 1 female: Uvalde Co., TX, ¥4, J. N. Knull; 1 female: CA, Mecca, -\
1924, B. Warwick; 4 males, 1 female: CA, Calipatri®-¥-1924,B. Warwick; 15 males, 9
females: AZ, Chiricahua Mts.;3-VI, J. N. Knull; 1 male, 2 females: AZ, Tucson, VB, J. N.
Knull; 2 females: Hidalgo Co., NM, 241-1954; D. J. and J. N. Knull; AZ, Wilcox, II-1954,
D. J. and J. N. Knull; 2 males: Imper@b., CA, 15 mi W of Calexico,-6-VI-1961, light trap,

H. F. Howden; 1 female: CA, Palm Springs;\161948, D. J. and J. N. Knull; 1 female: TX,
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Davis Mts., 24VI-1957, D. J. and J. N. Knull; 4 males, 7 females: TX, Chisos M{&5,\M. N.
Knull; 2 males: Jeff Davis Co., TX, 2¥/1-1957, D. J. and J. N. Knull; 1 male: TX, on live oak,
17-V-1965, J. L. Bottmer; 2 males: AZ, Mt. Huachuc&-91, D. J. and J. N. Knull; 3 males:
Hidalgo Co., TX, 201V-1968, D. J. and J. N Knull; 4 males, 6 females: Jim $\@4., TX, 8 mi

S of Alice, 68-April-1984, S. G. Wellso; 2 females: Jim Wells Co., TX, AliceJ\t51986, S.

G. Wellso; 1 male: Brewster Co., TX, Castolon; M-1983, S. G. Wellso; 1 female: Brewster
Co., TX, Big Bend Natl. Park, 18/-1983, S. G. Wells; MEXICO: 1 male, 1 female: Chiapas,
Mex., 4 mi NW of Pueblo Nuevo River Bajada;¥8-1965, G. H. Nelson; 1 male: Baja Calif.

S., Mex., 4 mi S La Paz, 1X-1978, B. K. Dozier; 1 male: Baja Calif., Mex., Catavina, riparian
palm oasis, oficacia greggii G. H. Nelson; 1 male, 2 females: Baja Calif. S., Mex., La Paz, 29
VI- 1973, B. F. Chamberlain; 2 females: Baja Calif. S., Mex8 mi E Cabo San Lucas, G.

Riley; 1 female: Baja Calif. Sur, Mex, 9 mi N San Jose del Cabo, G. Riley; 2 males: Baja Calif.
S.,Mex., 66 km NE Insurgentes nr. Ultima Agua,Prosopis articulatal3-1V-1994, D.

Yanega; 2 males: Morelos, Mex., Tlaquiltenango, Huaxtla, 18.37598 N, 99.04804 W, 1053 m,
13-XI1-2009, V. H. Toledo; 1 male: Sonora, Mex., 29 km SE Tecoripay 3 km S Raasho L
Peiitas, 733 m, oAcaciasp., 22IV-2004, V. H. Toledo; 2 males, 1 female: Baja Calif. S.,

Mex., Las Barrancas, 27-1984, P. DeBach, Malaise trap; 1 female: Yucatan, Mex., Tekom,
04-VIII -1940, I. Sanderson; 1 male: Baja Calif., Mex., Santa Rosa)08914, G. Beyer; 1

male, 2 females: Chiapas, Mex., 4 mi NW of Pueblo Nuew/I181968, G. H. Nelson; 1 male:
Tamaulipas, Mex., El Encino, 4¥-1984, S. G. Wellso. 8 males, 3 females: Baja Calif. S., Mex.
6 km E of San Antonio, 350 m, ¢trosopis artitlata, 11-1V-1994, no collector data;

CENTRAL AMERICA: 2 males: Guanacaste, [Costa Rica], Cerro El Hacha, 800m, 12 km SE La

Cruz, 320000, 364000, 1998; 1 male: Heredia Province, Costa Rica, Sarapiqui, Chilamate, La
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Marita Farm, 261-1992, R. L. Johnson drR. Ochoa; 1 female: Rivas, Nicaragua, San Juan del
Sur , 116 15 A-1IN19988L2J6Clask21fem¥le: Gran@da, Nicaragua, Volcan

Mombacho, Finca San Joaquin;¥51998, malaise trap, in organic coffee, J. M. Maes.

RemarksThe specie€allotillus occidentalisdescribed by Gorham (1882) fodimiduals
collected in Guatemala and Nicaragua, was later synonymize@wélegandy Schenkling
(1903).1 examined one female paratypefoccidentalis nd agr ee with Schenkl
synonomyBarr (1950) proposed th@allotillus vaferbe reclassified as a subspecie€of
eleganson the basis of integument color, geographic distribution discontinuity, and differences
in the structure of the elytral punctationdividuals inhabiting ArizonaCalifornia, Nevada,
New Mexico, western Texas, Utah, and the Baja California peninsula were classified by Barr as
C. e. vafewhile specimens from western Louisiana, eastern Texas, Mexico and Central America
were recognized &S. e. elegansBarr also inttated the existence of intermediate forms of these
subspeies in the USAand Baja California; howeverhave found intermediate forms exist
throughout much of the geographic range of the species. It is possible totfincblor morphe
(Fig. 2.2 BC), including intermediate forms (Fig. 2@), as well as conspicuously similar
antennal forms throughout North and Central America. Aside from integument variation, no
other morphological evidence was found to differentiate these subspecies as separate taxa.
more material from these subspecies has been accumiNatddganss a species with a wide

spectrum of color variation throughout an extensiveggagahic distribution.

Neocallotillus crusoéWolcott, 1921)

Fig. 2.15F.
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Type material not examined.

Type locality: Camuy, Puerto Ricdype depositoryAmerican Museum of Natural History

(AMNH).

Distribution.Puerto Rico

Differential diagnosisN. crusods similar toN. elegansout differs from the laer species
by the absence of seriate elytral punctures, its larger size, its broader form, and the impunctate
metaventrite and abdomen. The differently formed and arranged raised fasciae or maculae are
also distinguishing characters. The head and pronotin crusoeare densely pubescent,
sparsely so in thH. eleganspecies; the antennae are differently formed, having a greater
number of triangular segments; the color pattern is unique; the arrangement of the pubescence in
basal half of elytra is distctive; and the densely pilose elytral tubercles are present ogly in

eburneocinctus

The following is Wolcottds original descripti

Form: Moderately slegter. Color: Black. Dorsal surface feebly shining; ventral
surface very shining; front of headrrowly rugulose; antenna (apical two segments black)
and labrum at sides testaceous; elytra black with the apical half in large part pale yellow; a

large, ovate, antapical, black maculation; sides at middle with an oblique, elevated, white
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maculationa similar minute, slightly transverse maculation at basal fourth at middle of
width of each elytron.

Head: Including the not prominent eyes, equal in width to pronotum at apex; surface
coarsely rugospunctate; pubescence dense, sesaumbent, grayish ite. Antennae
slightly longer than head and prothorax,-ssgmented; basal segnt short, very stout;
second small, subtriangular; third to ninth triangular, their apices acute; ninth and tenth
forming an elongate ovate mass; tenth narrower than eigdhly as long as seventh and
eighth together; color testaceous; ninth and tenth segments black, the former narrowly
testaceous at base.

Pronotum: Slightly longer than wide; apical margin truncate; sides parallel to slightly
behind the middle, then strghy arcuately narrowing to about basal fourth, thence
subparallel to base; base truncate, the extreme edge with a fine elevated margin; subapical
constriction wanting; subapical transverse impression nearlyatbsonly faintly
indicated in certain ligis; surface with sculpture same as that of head; pubescence same as
that of head but with long, sparse, erect, black hairs intermixed.

Elytra: Base nearly twice as wide as pronotum at base; humeri obtusely rounded;
sides from humeri to middle straight,amky parallel, behind the middle gradually
broadening to apical fourth, thence arcuately narrowarthe conjointly rounded apices;
color black, apical half pale yellow, anterior miar of yellow portion convex; in apical
third a large, elongate ovat@romon, sutural maculation, extending very nearly to apical
margin, black; sides slightly anterior to rdid with a feebly arcuate, linear, elevated, white
maculation, this extending obliquely and attenuate forward from lateral margin halfway to

suture; abasal fourth a minute, slightly transverse, elevated, white maculation midway

148



between the lateral margin and the suture; base with a broad triangular area, having one
angle on suture, and an oblique fascia each side, extending from immediately behind the
humeri to the suture at a point slightly before the middle, composed of dense, coarse,
grayishwhite pubescence; a large, feebly elevated, subbasal tubercle, midway between
lateral margin and suturdensely clothed with a tuft of long, black hairs; blacktions
densely clothed with short, sem@cumbent, black pubescence, longer and erect in humeral
region; the ydbw portion densely clothed with pale yellowish pubescence, a few nearly
erect, long, black hairs intermixed; surface finely and sparselstgi@nat extreme base,
becoming closer at about basal fourth, and a little coarser toward the apex; punctuation
irregular throughout, showing no tendency to become seriate.

Abdomen: Impunctate; very sparsely clothed with long, black hairs. Meso[ventrite]
sternum smooth; moderately clothed with seetumbent, grayiskvhite pubescence. Legs

rather short and stout; moderately clothed with rather long, white hairs. Length, 4.2 mm.

RemarksWolcott (1923) describe@allotillus crusoefrom a single male specimen
collected near Camuy, Puerto Rico. Wolcott concluded that this species was dlliezldgans
andC. vaferbut could be differentiated from the latter two based on the absence of elytral
punctations, a relatively larger sizedabroader body shape, and the absences of punctations on
the metaventrite and a brdtomaadhis deBcapive orkpthe Wo |l c ot
shape of the antennae appear to be serrate, and the species seems to be comparatively larger and
broadertthanotherNeocallotilus species. These characteristics may suggest a relationship to
Callotillus. Due to the absence of materiaNofcrusoe a redescription of this species is not

presentedinthisstudBas ed on Wol c €ictusbevasansvecttidlecaléotilus,
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Neocallotillus intricatugWolcott, 1947)

Figs.2.2-F, 2.11 BD, 2.15C.

One male paratype examined.

Type locality: Farm La Caja, 8 km. west of San Jose, Costa Ripa.depository. Naturalis

Biodiversity Center, Leiderthe Netherlands (RMNH).

Distribution.Costa Rica, Panama

Differential diagnosisN. intricatusis most similar td\. elegansThe two species can be
differentiated based on the fasciae pattern on the elytraNbscallotillus intricaus has the
elytral disc decorated with an intricate design of light testaceous fasciae and a pair of maculae
arranged in the following manner: Each elytron with one macula situated posterior to the
humeral angle; one strongly procurved fasciae located on the antdfriof the elytral disc, this
fascia initiates on the elytral suture and do not reach tipdeepal fold; and a second fascia
situated immediately posterior to the first, this band is strongly oblique, initiating on the
epipleural fold and not rehmng the elytral suture (FigR.2-F). Neocallotillus elegankas the
elytra adorned with a light testaceous to almost whitish median, longitudinal, seghithted
fascia, and a pair alevatedmaculae on the anteribalf near the humeral angles (Fig. 2-ZB
these maculae may be absent in somd&iduals The geographic distribution of these species
can also serve to sejp#e themNeocallotillus intricatuss limited toCosta Rica and Panama,

while Neocallotillus elegans found from the USAo Costa Rica.
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RedescriptionMale. Form: Body elongate; head, pronotum and anterior half of elytra
slender, feebly expanded behimitdle half of elytral margins. Color: Head, pronotuttmorax,
abdominal segments4.and femora griscent to fuscous; almtemargin of prmotum, antennae,
mouthparts, tibiae, abdominal segmen® &nd elytral apex ligkferruginous. Elytra adorned
with an intricate array of two patestaceous fasciae and a pair of maculae of the same color, the
position of these elytraharkings is as follows: the first fascia is located on the anterior half of
the elytral disc, this band is strongly procurved, initiating on the elytral suture and not reaching
the epipleural fold; the second fascia is located immediately posteriorficstiand and is
moderately oblique, initiating on the epipleural fold and not reaching the elytral suture; the two
macuale are located posterior to the humeral angles. Elytral patternvateelrom elytral disc
(Fig. 2.2F).

Head: Including eyes netider than pronotum; eyes strongly emarginate, taller than wide,
feebly bulging laterally, small, finely faceted; emargination sulbguéar; integument
moderately punctate; antennal notch anterior to antennal entégjrfeons moderately bi
impressedAntennae of male consisting of 10 antennomeres; antennom@resall, beadlike;
fourth antennomere serrate; antennomer@pddinate, gradually increasing in size toward
distal portion of antenna; last antennomer enlarged, as long as ninth antexyrovoigl in
shape, laterally compressed.

Thorax: Pronotum longer than broad; surface rugulose and strongly, finekanc
punctations numerous, shallow; sides subparallel in dorsal view, thenlgploangstricted on
posterior fourth; disc convex. &8ternum feebly convex; surface smooth; conspicuously
punctate, punctations shallow. Mesoventrite smooth; sustegiely punctate; finely vested.

Metaventrite globate; surface smooth, strongly convex and finely punctate; longitudinal
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depression andhetaventral process absent; metegpisum exposed but profusely covered with
short, fine, pale setae observable in lateral view. Scutellum ovoid in shape.

Elytra: Humeri indicated; slender on anterior half and then gradually expanding behind
middle; surlce convex oanteriorthird, then stronglyompressedn middlethird, and then
conspicuously convex guosteriorthird; elytral sinuosity observable in lateral view; sculpture on
elytral disc consisting on abundant, very shallow, irregulargrged puactations almost
imperceptible in some individuals; elytral apices rounded, moderately dehiscent; interstices on
elytral base about 2x the width of punctuation; epipleural fold complete, narrowing toward apex.

Legs: Femora swollen; surface shiny, smowg#stiture consisting of some serscumbent
setae, then abruptly vested with numerous pale,-sscumbent, stout setae on distal face.

Tibiae more profusely vested than femora; vestiture consisting on stout, pale, short, recumbent
setadnterspersedavith somesemierectsetae.

Abdomen: Six ventrites; ventrites4lbroadly convex, smooth, rugulose, subgate] not
compressethterally; posterior margins truncate. Fifth ventrite shiny; lateral margins moderately
obtuse; posterior margin broadly, shallgwimarginate. Sixth ventrite small; surface moderately
excavated, shiny, feebly punctate, conspicuously broader than long; lateral and posterior margins
strongly obliquesemicircular Fifth tergite subgquadrate; surface moderately, coarsely punctate;
posterior margin broadly, shallowly emarginate. Sixth tergite concave, wider than long; surface
smooth; lateral margins moderately oblique; posterior margicatanposterolateral angles
subquadrate. Sixth tergite extending beyond apical margin of sixthtgefully covering sixth
ventrite from dorsal view.

Aedeagus: Moderately robust; distal portion of phallus petiolate; phallobasglerap

present; phallus with copulatory piece moderately swollen distally; intrdappate present,
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elongatephallobasic lobes moderately procurved; tegmen complete, fully covering phallus;

phallobasic lobes acuminatestally (Fig. 2.15C).

Sexual dimorphismThe antennal shape of felagis strongly serrate (Fig. 2-00), rather
than pectina, as observed imales (Fig. 2.1-B). Females have antennomere3 dlerder,
antennomeres-8 are moderately serrate, and antennomear@ strongly seate,theserration
gradually increging in size toward the distal end. Females also have the lateral and posterior
margins of the sith ventrite subquadratproducing a somewhat semicircular pygidium. All

females in the material examined were matiy larger than males.

Material examined?PARATYPE: 1 male: Farm La Caja, 8 km W San José, Costa Rica, Eing, 12
VIto 20VII-1924, hand written red label.

Additional material examine@ females: Costa Rica, Guanacaste, 3 km SW of R. Naranjo, 11
18-111-1992, F. D. Parker; 1 male, 3 females: Costa Rican&usste, 14 km S CafaslI

1990, F. D. Parker; 1 male, 2 felest Panama, Coclé province, El Valle [Anton];1194999, W.

E. Wappes.

RemarksWolcott & Dybas (1947) describadallotillus intricatusbased on two
specimenspne male and one femaleollected from a single locality 8 km west of San Jose,
Costa Rica. This speciasmstransferred tdNeocallotillusbased on the pectinate antae of
male individuals (Fig. 2.2B) and the feebly pectinate to almost aggrantennae in females
(Fig. 2.11D), thoseantennal shapes are very similar to those observél elegansnales

(Figs. 2.8 DE) andfemaleg(Fig. 2.8-F, 2.9-A). Other characters that are similar in these species
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are general body shapelytral sculpturing, and the conical shape oftéreninal segment of the

maxillary palp.

3.120nychotillusChapin, 1945

Type speciesOnychotillus vittatu€hapin Original designation

(Distribution shown in Fig. 2.2K)

Reckescription.Size: 312 mm. Color: Body ranging from light fuscousfésrugineous;
some individuals may possess one pale, mddsaa on each elytron. Body:iWged species,
short,moderatelyrobust individuad, somewhat subparall@tig. 2.5 A-B).

Head: hcluding eye slightly narrower than pronotum; integument moderatelyarsely
punctate, punctations vary from narrow to wide; eyes large, finely faceted, feebly emarginate
posteriorly; moderately bulginigterally; eleverantennomeres, antennaeendng beyond
posterior margin of pronotuntast antennomere as long asonspicuously longer than ninth
antennomeréFig. 2.10 EF); frons feebly tanoderately bimpressed; terminal labial palp
securiform; terminal maxillary pailgylindrical, compressed laterally

Thorax:Pronotum smooth and shiny to moderately puncias@ctation may range from
narrow tomoderately widglateral margins subparallel, slightly constrictederiorly,feebly to
conspicuously wideposteriorly Prosternunmuchwider than longsmooth to rugose, variously
punctate. Mesosternumoderatelywider than long, smooflieebly to moderatelgunctate.

Metasternuntonvex,wider than long, surface conspicuously punctate to almost smooth.
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Metaventral processompressednteriorly; metepisternlargely exposecthe elytra do not
coverer theselates.

Elytra: Moderately short to elongateubparallelyidest onmiddle half, surface moderately
to coarselypunctate, punctations arrangadegular striagpunctations do not extend to apex
epipleural fold compete, narrowing toward apex. Legs: fersim@oh to rugosemoderately
swollendistally; tibiae rugose to rugulose; tarsal formuid-4; pubillar formula 44-4; one
tarsal denticletarsaldenticletrigonal in shape.

Abdomen: $ visible ventritesyisible ventrites 15 not impressed laterally; pygidium of
malesfeeblydifferentiatedfrom that of females; females with sixth ventrite broadly rounded,
pygidium simple.

Aedeagusmoderatelysclerotzed; length of aedeagus short, not longer thatetigth of
abdomen; tegmen triangular; phallic plate devoid of denticled|qi¥esic apodeme short,

shorterthan phdus; endophallic struts reduced

RemarksOnychotilluswas described bghapin (945. The genuss most similar to
CymatoderaOnychotillusis currently composed of five species, all inhabiting West Indies
Of the five valid specieshreeare thought to be restricted to Cuba (De Zayas, 1988le the
original descriptions 0D. cubanaDe ZayasandO. vittatusChapinindicate that these species
are restricted to Cuba (De Zayas, 1988) and Jar(@ltapin, 1945) respectivelyBased on the
limited descriptive work give by De Zayas (1988), where no keys for identification for the new
species were provided, | have examined material of whatd beO. cubanaNone of the
specimens belonging to this species were collected in Cuba, so | tentatively place these

specimens within De ZagadO. cubanapending further material to be examined. It is important
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tonotet hat De Zayas®d dengnostcages, sioge specnensand docess ood
that material hashownto be particularly difficult. Additionally, | have examined a number of
specimens fron®. vittatuswhich were collected ithe Dominican Republic and the Cayman
Islands,andall of thoserepresent new distributional records for the spedftzderial collected in

the type locality was also revised here. In this revisionary work, the @myehotillusand two
speciesO. cubam De ZayasandO. vittatusChapinare redescribed. Due to tlaek of

availability of materiabnd thepoorly detaileddescriptionsonductedy De Zayas (1988}hree
species are excluded from this revisi@n;trinitatis De Zayas©. minutaDe ZayasandO.

dimidiata, De Zayasall of them endemic to Cuba (De Zayas, 1988).

Key to species adnychotillus

1. Pronotadisc piceous to almost black, with or without a metallic (itig. 2.5B); last antennal
segment about the same lengtitwo preceding antennomeres combined (Fig.-EXLQ..............
....................................................................................................................... Onychotillus vittatus
T Pronotal disdight testaceous to ferruginequgithout a metallic huérig. 2.5A); last antennal
segment atut the same lengtasthree to foupreceding antennomeres combir{€dy. 2.1GE)

....................................................................................................................... Onychotillus cubana

Onychotillus cuban®e Zayas, 1988

Figs. 2.5A, 2.10E.

Type material not examined.
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Type locality: Pico Turquino, Cubdype depository: Unknown.

Distribution: Cayman Island<Cuba, Dominican Republic

Differential dagnosis:Onychotillus cubanaan be differentiateftom the congeneri©.
vittatusbased in the integument colstructure of theeleventh antennomerand body size. In
O. cubanahe pronotum and prosternunteguments light testaceous to ferrugineo{isg. 2.5
A); the last antennomere is approximatetytde lemgth of the previous antennomdfag. 2.10
E); andthebody sizdas minute,3-5 mmin length Onychotillusvittatushasthe pronotunand
prosternum integument metallic blue to almasepus(Fig. 2.5B), theeleventh antennomeig
about the samiength as the previous antennomere (Fig.-E)J@&nd individuals oftiis species
are longer compared O. cubanawith a body length ranging frodito 11 mm.A differential
diagnosis foithe resof thespecies notoveredn this revisionary wrk is moredifficult,
however based oe Zayaslescriptions (1988none ofthe species restricted to Cuba have the

same color pattern observeddn cubanaandO vittatus

Redescription Male. Form: moderately robust, short individualSolor: Head antennae,
mouthparts, elytra, legs, meso and metathorax light fuscous to almost piceous; pronotum and
prosternuntestaceous to ferruginequaesosternum anddomen, except anterior portiof
first visible ventrite, testaceous; legs, metasternum atetian portion of first visibleventrite
brown. Each elytron adorned with fivenigitudinal, moderately regulayscous fasciae; fasciae
becoming paler and narromaward epipleuron; fasciae£2not reachinglytral apex; first and

fifth fasciae interconected at posterior portion elytra, reaching ape¥{g. 2.5A).
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Head:measured across eyes moderateigler than pronatm; surface rugosenoderately,
coarsely punctate; clothed withoderately long, recumbesétae and sonsemirecumbent setae
behind the eyes; frons-bnpressed; eyes large, roundslightly taller than wide bulging
laterally. Antennae=xtendingslightly beyondbase of elytrasecond antennomere short, robust;
third antennomere slightlpnger than thirdatntennomerepurth antennomere about the same
lengthas second antennomesetennomeres-50 subequal in lengthabout half the length of
fourth antennomere@ntennomer@i 4 subcylindrical; antennomere$ B) feeblyserratejast
antennomereylindrical, acuminate posterioflgpproximatelyd.5 x the length of tenth
antennomeréFig. 2.10E).

Thorax:pronotum short, as wide as lqregdesfeeblyconstrictecanteriorlyand
subapicallywidest in front of middlgdiscfeebly convexanterior transverse depression and
subbasal tumescence absenirface moderately clothedth short and longsemierectsetae
surface feebly rugulose to shimgponspicuouslyess rugose than head; moderatelyallowly
punctatePProsternum ruguloge shiny punctation absent to very feelgynctate. Mesosternum
feebly convexconspicuouslycoasely punctatefeeblyclothedwith long, semirecumbent setae.
Metasternum conspicuously weidthan long; strongly concave; rugulosedeately, shallowly
punctate moderately vested with fine, pale, recumbent setae

Legs: Femora and tibiaeoderatelyclothed withfine, semirecumbensetae interspersed
with long, semierectsetaesurface ofemorarugulose to smoottibiae transversally,
moderately rugose; fourtarsomers with pulvilli not incised medially.

Elytra: basewider than pronotum; humerndicated; sides subgrallel; widest behind
middle disc feebly convex; surface rugose; asisubtriangularfeeblydehiscentmoderately

clothed with long and short, erect setaeulpture consistingf coarse punctations arranged in
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regularstriae thagradually become small toward apex, striae reaching elytral gpeterstices
at elytral baseabout2.5x the width of punctuation.

Abdomen:Six visible ventrites; first visible ventrite medially elevated, lateral areas feeble
excavated; ventrites 4 moderately rugosesubquadratanoderately, shallowly punctategsted
with long, fine, pale, recumbent set&éth visible ventrite subquadte surfaceconvex;
moderately, coarsely punctate; lateral masgnbparallel; posterior mardiruncate. &th
visible ventrite subquadrateyoader than long; surface ruguloseoderately, coarsely punctate;
lateral margis conspicuously obliqug@osterio marginbroadly rounded, producing a rounded
posterolateral margirFifth tergite rugulose, lateral margins subparallel; posterior margin
truncate, with a narrovghallow, triangular emgmation on median region. Sixth tergite
subtriangularbroader thatong; surface rugulose; lateral margins feebly arcuate, udsliq
posterior margin short, rounded, the lateral and posterior angles producing a rounded
posterolateral margjrSixth tergite extending beyobsteriormargin of sixth visible ventrite,
fully covering the sixth visible ventrite from dorsal view

Aedeagusphallobasic apodeme present; phallus with copulatory pegezed posteriorly;
phallic plate armed with a rowef fine and smaltenticles; intraspicular plate presesamewhat
elongate phallobasic apodenieng, expanded distally; phallasesinuateaterally, parameres
free; tegmenncomplete, partiallyeavingphdlus expose¢gparameres pointeat distal eng

endophallic struts longlenderdistally.

Sexual dimorphismThesinglefemde specimen examinediffers frommales by having
the last abdominal segment broadly roundedinconspicuously convex to almosttflaather

than subtriangular with the surface moderately comgeseen in males, attte eleventh
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antennomere is moderatedfjorter compared tthe ame antennomere in maleéRemaining

characterslo not varyfor both sexes.

Material examined: 2 males, 1 female: Cayman Islands, Brac Brac Paradise Subdivision, 19°
44.6880 N 7-%A2008 M.C5ThdmasMR. H.6Turnbow and B. K. Dozier, blacklight
trap; 1 female: Cayman Islands, Major Donald Dr., 4 km E jct. Ashton Reid BY.;Z109, M.

C. Thomas, R. H. Turnbow; 1 male: Dominican Republic, Independencia, Sierra de Neiva, just

southof crest, km SW of Angel Feliz, 1718R-1991,J.18A 416

Rawlings, R. Davidson, C. Young and S. Thomas.

Onychotillus vittatu€hapin, 1945

Figs. 2.5B, 2.10F, 2.17I.

Type material not examined.

Type locality:Great GoatJamaica. Typéepository:National Museum of Natural History

(NMNH).

Distribution: Dominican Republjdamaica

Differential diagnosisOnychotillusvittatusis most similar td. cubanaand characters to

distinguish these species are given abowvberdiagnosis oD. cubana
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Description.Male. Form: slendermoderately smalklongatandividuals.Color: head,
pronotum,artennae, mouthparts, elyfnmeso and metathoraxetallic blueto almost piceous;
legs with femora bicolored, anterior portion light testaceous to pale yellow, posterior portion
metallic blue to almost black, tibiae uniformly metallic blue to almost black. Abdomen
uniformly piceous to black. Elytraliscwithout fasciae or band§&ig. 2.5-B).

Head:measured across eyes moderatgyrowerthan pronaim; surface rugose
modeatelypunctatepunctures wad and shallowglothed withmoderately long, recumbent
setae and sonsemirecumbent setafgons btimpressed; eyes large, roundslightly taller than
wide, moderatelybulginglaterally, finely facetedSecond antennomere short, robulird
antennomere slightlipngerthan second antennomeagttennomeres 4% about the same length
as third antennomere, sixth antennomere slighttytehthan fiftth antennomere, antennomeres
6-10 subequal in lengtlgntennomereis subcylindrical; antennomere$ B) feebly serratdast
antennomere cylindrical, acuminate postericslightly compressededially,approximately 2 x
longer tharthe length otenth antennomeyeleventh segment moderately longer in mtian
in females (Fig. 2.10-F).

Thorax:pronotum short, as wide as lotaslightly longer than widgsidesweakly
constrictedanteriorly and subapicallyconspicuouslyvidest infront of middle discfeebly
convex;anterior transverse depression aaldbasal tumescence absentrface moderately
clothedwith short, recumbent setae intermixed with some leag)terectsetae surface
rugulose to rugoseonspicuouslyunctate punctationsomewhasmall and shallow
Prosternunshiny;with a longitudinal carina that divides this plate, moderately excavated
laterally,feeblypunctate. Mesosternummoderatelycoarsely punctatepunctations wide and

deep,glabrous taslightly clothedwith long, semirecumbent setae.dtsternum conspicuously
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wider than long; strongly concavaoderatelyrugose moderately, shallowly punctateested
with fine, pale, recumbent setae

Legs: Femordeebly rugoseshiny, moderatelyclothed withfine, pale recumbent and
semirecumbent setayiae transversally, moderately rugps®re conspicuously vested than
femorg fourthtarsomeresvith pulvilli not incised medially.

Elytra: base wider than pronotum; humedicated; sides subparallel; widestmiddle;
disc moderatelgonvex; surface rugote moderately rugulos@pies roundedslightly
dehiscent; clothedhort,semirecumbergetaantermingled with some long, erect setae;
sculpturing consistef coarse punctations arranged in regular striaggttadually become
smalker toward apex, striae reaching elytral apex; interstices at elytrahbast?.5x the width
of punctuation.

Abdomen:Six visible ventrites; first visible ventrifeeblyelevatedmedially, anterolateral
regionvery feeble excavied; ventrites 115 moderately rugosesubquadratenoderately,
shallowly punctateyested wih long, fine, pale, recumbent set&éth visible ventrite with the
lateral margis subparalleand the posterior margin truncagxth visible ventritesmall,
subquadratebroader than long; surface moderately rugasederatelypunctate; lateral margsn
conspicuously oblique,gsterior margin broadly round€d.171). Fifth tergitebroadly convex,
rugulose, lateral margins subparallel; postemargin truncate. Sixth tergite subquadrate
broader asong; surface rugulose; lateral margsightly oblique;posteriormargin triangular,
acuminataistally (Fig. 2.171). Sixth tergite extending beyomubsteriormargin of sixth visible
ventrite, Lilly covering the sixth visible ventrite from dorsal view

Aedeagusnotavailable.
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Sexual dimorphismfemales of O. vittatusdiffer from malespecimens by havinte last
antennomere 2x longer th#ére previous antennomere, rather than 3x longer, asies The
lateral and posterior margins of the sixth visible venartbroadly roundedgiving the
appearancef a semicircular margjrrather than subtrianguland posteriorly acuminate, as seen

in males (Fig. 2.17I).

Material examined: 1 male, 2 females: Dominican Republic, Provincia La Vega, La Cienega de
Manabao Park Headquarterd3d/II-1 999, 30000, R. E. Woodruff, b
Constanza, Sant ol9220noicallegtor dataf P fendates: Jaingall Run,

St. Andrew Park, 13V -1959, Farr and Sanderson.
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Fig. 2.1 Habitus of: A Araeodontia isabellgeB. Araeodontia marginalisC. Araeodontia
peninsularis D. Araeodontia pictaE. Barrotillus kropotkinj F. Bogcia disjuncta
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Fig. 22 Habitus of: A.Bogcia oaxacasyn n.; B. Neocallotillus eleganéelegang; C.
Neccallotillus elegangvafer); D. Callotillus bahamensisE. Callotillus eburneocinctys-.
Neoallotillus intricatus.
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Fig. 2.3 Habitus of: ACylidrus abdominalisB. Cymatoderella collarisC. Cymatoderella
morulg D. Cymatoderella patagonia&. Lecontellabrunnea; F. Lecontellagnara
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Fig. 2.4 Habitus of: A.Lecontellastriatopunctata B. Monophylla californica C. Monophylla
pallipes D. Monophylla terminataE. Teloclerus compresicornis. Cymatodera bogcioides
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Fig. 2.5 Habitus of: AOnychotillus cubanaB. Onychotillus vittatusC. Neocallotillus elegans
D. Cylidrus fasciatusk. Cymatoderabicolor; F. Neocallotillus cruso€image courtesy of The

American Museum of Natural History, New York)
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Fig. 2.6 A-B Gular structure of: ACymatodera californicdCleridae), arrow indicates pagilar
process present; B.emnoscheila virescerf3rogossitidae), arrow indicates pagtlar process
absent; GD Procoxal cavities of: (Enoclerus zonaty®. Cymatodera salleiarrows 1 indicate
longitudinal length of pramxal cavities in relation to longitudinal length of prosternum; arrows 2
indicate interior portion of procoxal cavities; arrow 3 indicates intercoxal prdee$arsal claw

of Araeodontia peninsularjg-. Eye structure o€ymatoderella collaris
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Fig. 2.7 A-B Tarsal claws of: ABogcia oaxacaeB. Cymatodera balteataProthorax in dorsal
view of: GD Pronotal structure of: Gldonophylla terminataD. Barrotillus kropotkinj E-F First
and second visible ventrite of: Eymatodera mitaémale); F.Cymatodera mitaéfemale); G.
Elytral ground ofLecontellagnara.
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Fig. 2.8 Antennae of: AAraeodontia peninsularigmale) B. Barrotillus kropotkini(male) C.
Bogcia oaxacadmale) D. Neoallotillus elegans(elegan3 (male); E.Neoallotillus elegans
(vafer) (male); F.Neocallotilluselegangelegan$ (female) G. Cylidrus abdominaligmale).
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Fig. 2.9 Antennae of: ANeocallotillus elegangvafer) (female); B.Callotillus eburneocinctus
(male); C. Callotillus eburneocinctus(female) D. Cymatoderella collaris (male) E.
Cymatoderella morulémale) F. Lecontellabrunnea(male)
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Fig. 2.10 Antennae of: ALecontellagnara (male) B. Lecontellastriatopunctata(male) C.
Monophyllaterminata(male);D. Monophyllaterminata(female); E.Onychotillus cubanémale)
F. Onychotillus vittatugmale); G. Cymatodera longicornigmale); H. Cymatodera limatula
(male).
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Fig. 2.11 Antennae ofA. Callotillus bahamensigmalg); B. Neocallotillus intricatugmalée; C.
C. bahamensiffemalg; D. N. intricatus(femalg.
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Fig. 2.12A-B Eye structure of: ACymatodera laevicolisB. Monophylla californica; C-D
Mesepisternum: C. Hidden throughout its length.@tontellagnara D. Visible throughout its
length inCallotillus eburneocinctus€-F Pronotal surface of: Eecontellabrunnea F. Lecontella
gnara
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Fig. 2.13Habitus in lateral view of: ANeocallotillus elegansnale; B.Callotillus
eburneocinctusnale

186



Fig. 2.14Head of: A.Neocallotillus elegansB. Callotillus eburneocinctusBars indicate width
of frons.

Fig. 2.15Aedeagus of: ANeocallotillus eleganglegan$; B. N. elegangvafer); C.N.
intricatus (C. intricatug; D. Callotillus eburneocinctus.
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Fig. 2.16 Pygidium of: A. Araeodontia peninsulariddorsal view (male); B.Araeodontia
peninsularisventral view (male); CAraeodontia peninsularigorsal (female); DAraeodontia
peninsularisventral (female); EBogcia disjunctadorsal (male); FBogcia disjunctaventral

(male); G.Neocallotillus elegangelegan$ dorsal (malg& H. Neocallotillus elegangelegan3

ventral (male); l.Neocallotillus elegangelegan$ dorsal (female);J. Neocallotillus elegans
(elegan3 ventral (female); K.Neocallotillus elegangvafer) dorsal (male); L.Neoallotillus

elegangvafer) ventral (mée).
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Fig. 2.17Pygidium of: A.Neocallotillus elegangsafer dorsal (female); BNeocallotillus elegans
(vafen ventral (female); C.Cymatoderella patagoniaelorsal (male); D.Cymatoderella
patagoniaeventral (male); EMonophylla terminatadorsal (male); FMonophylla terminata
ventral (male); G.Monophylla terminatadorsal (female); H.Monophylla terminataventral
(female); 1.Onychotillus vittatuyentral (male).
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Fig.2.18Male genitalia of: AAraeodontia isabellgeB. Araeodontia marginallisC. Araeodontia
peninsularis D. Bogcia disjunctaE. Bogcia oaxacasyn. n.
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Fig. 2.19Male genitalia of: A.Neoallotillus elegans(vafer); B. Cymatoderella collaris C.
Cymatoderella morulaD. Cymatoderella patagoniaeE. Lecontellabrunnea F. Lecontella
gnara
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Fig. 2.20 Male genitalia of: A.Lecontella striatopunctata B. Monophylla californica C.
Monophylla pallipesD. Monophylla terminata
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Fig. 2.21Distribution in the New World of: A. Tillinae Leach, BraeodontiaBarr, C.
Barrotillus Rifkind, D. BogciaBarr, E.Bostrichoclerus/an Dyke, FCallotillus Wolcott, G.
CymatoderaGray (not treated hereH. CymatoderelleBarr, I. Lecontellawolcott & Chapin, J.
MonophyllaSpinola, K.OnychotillusChapin, L.NeocallotillusBurke.
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Chapter 3 - Phylogeretic analysis of the subfamily Tillinae
(Coleoptera: Ceridae) in the New World based on morphological

characters, with biogeographic considerations

Abstract

The relationships of the clerid subfamily Tillinae inhabiting the New World are studied here
through a morphologhasedhylogenetic analysisNinety-one morphologicatharacters from

66 New Worldtillinid speciesrepresentatives of seven tillinid genera from the Old World, 13
speciedrom seven notillinid subfamilies within Cleridae, and members of Melyridae and
Trogossitidaavere carefully selecte®hylogenies weregeconstructed using maximum
parsimony and Bayesian approacheterfamilial relationships were not fully resolvéRiesults
indicate that Tillinae is a monophyletic group. Old World tillinids are recovered as basal taxa in
the phylogeny of the Tillinaentergeneric relationships obtained in the analysis suggest that
OnychotillusChapin is sister to remainiidew World Tillinae Intergeneric relations for the
small gener&allotillus Wolcott, MonophyllaSpinolaandNeocallotillusBurke were not fully
resolved.The small genu€ymatoderellaBarr was foundd be thesister group o€Cymatodera

The speciose gen@ymatoderaGray was obtained as paraphyldticthe inclusion othe small
generaAraeodontia, BogciandLecontella The Cymatoderagroupis further subdivided to

two major cladeseflectingdifferences in the male pygidiurBix major speciegroups for the
mainly Cymatoderagroupare proposed. Based on collecting locality data obtained from
approximately 7,000 specimers)d in combination with the phylogenetic results, a hypothesis

for the center of origin and distribution patterns for the New World tillinids is presented. A list of
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characters used in the analysis, together with the corresponding chataietetata mai are
provided. Characters of relevance used in the analysis are described and imaged Tinéetail.
results obtained here should be corroboratethéyncorporation of anolecularbased
phylogenetic analysishe characters and charaeséates used ithis study may function as
framework for the selection of morphological characters of taxonomic value for further

phylogenetic analyses of other clerid subfamilies.

1. Introduction

The superfamily Cleroidea is comgenl of 13 families (Lawrence RBeschen, 2010;
Lawrenceet al, 2011). Cleridae is the second largest cleroid family, after Melysdasu
Lawrence& Leschen (2010). Interfamiliaklationships for the cleroid assemblage are
inconclusive. Hunt et al. (2007) recovered Trogossitidabesister group of a clade composed
of Cleridae + Melyridae. Lawrene al.(2011), in a morphological phylogenic analysis of the
Coleoptera, found Cleroidea to be a paraphyletic group, and only after adding the monotypic
family Metaxinida and the smallhaetosomatidawas it possible to obtainraonophyletic
group Lawrenceet al.(2011) recovered Melyridae #se sister to all Cleroidea families. Gunter
et al. (2013), in their moleculdrased phylogenetic analysis of the Cleridae, found a melyrid
lineage formed by Rhadalidae + Mauroniscidae + Prionoceridae + Melyridae + Dasytidae +

Malachiidae, together with Trogossitidae(su laty, as the sister to Cleridae.

Cleridae is composed of approximately 3,500 species classified into nearly 300 genera
(Gerstneier, 2000), with most of its members having a predatory behavior, but some

pollinophagous and scavenger species are known. The first systematic treatments of the Cleridae
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were carried out during the nineteenth century by authors such as Spinola (¥} B8

Lacordaire (1857); later on, Schenkling (1903, 1910), Gah@td), Chapin (1924), Béving &
Craighead (1931), Crowson (1955, 1964), Winkl
and Opitz (1997) greatly increased the knowledge at all taxonexets| and more recently,
Kolib”] (2004), Opitz (2004, 2005, 2006, 2007
al. (2013) have made substantial contributions to the systematics of the family. Based on the

work done by Crowson (1964), eight subfaes were traditionally recognized: Clerinae,

Korynetinae, Enopliinae, Epiphloeinae, Phyllobaeninae (now treated as a junior synonym of
Hydnocerinae), Tarsosteninae, Thaneroclerinae
substantial rearrangements wittine clerid lineage and, based on the size of the fourth

tarsomere, proposed the division of Cleridae into two separate families, the Thanerocleridae
(possessing a reduced fourth tarsomere), including three tribes Isoclerini, Thaneroclerini, and
Zenodosiniand the Cleridae (with the fourth tarsomere not reduced), comprised of the

subfamilies Korynetinae, Hydnocerinae, Clerinae and Tillinae.

According to the most recent treatments of Cleridae, 13 subfamilies are currently accepted
(Opitz, 2010, Gunteet d., 2013); however, some differences exist concerning tliessté the
ThanerocleridaeLeschen (2010) gave family status to this group of beetles, while Opitz (2010)
rejected it, considering Thaneroclerinae a subfamily. Gettak (2013) recovered
Thanerocleinae as monophyleticamde st ed wi t hin Cleridae, suppor
of Thaneroclerinae being a subfamily within Cleridae, while the&oinof Thaneroclerinae
sensuOpitz was found to be paraphyletic. Other results obtained by Getrdé (2013) indicate

that Tillinae represents the sister group to remaining clerids. This finding differs from the
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mor phol ogy based classifications given by Kol
Thaneroclerinae as the sister group to alidée Gunteret al.(2013) obtained two major clades

for remaining Cleridae subfamilies: the first composed of Thaneroclerinae + Korynetinae +
Epiphloeinae + Peloninae + Neourthopleurinae + Tarsosteninae + Enopliinae + Epicubhae

n., and the secondcluding Hydnocerinae + Clerinae (in part) and Clerinae (in part). The

authors also recovered the Korynetinae lineage (Korynetinae + Tarsosteninae + Peloniinae +
Neorthopleuinae + Epiphloeinae) gmraphyletic, and only Epiclininae, formed by the genera
Epiclanest+ Eleale+ Cleromorpha(these formerly placed withiClerinae), was recovered as

monophyletic

Tillinae, the second largest subfamily after Clerinae, it is represented by approximately 700
species in 69 genera (Corporaal, 1950; Rifkind, 1993a, 1993b, 1996; Rifkah¢?010; Opiz,
2010; Burke, 2013; Burke &olnerowich, 2014, Burke et al., 2019)he tillinid fauna is well
represented in the North American temperate andesuaperate zones, the Neotropics, and the
Paleotropic region of Africa, with an important concentration of genera and species in
Madagascar and Central Africa (Opitz, 2010)s&aon a literature revision, to date,
approximately 160 described species classified into 12 genera are found in the Americas
(Corporaal, 1950; Barpersonal communicatiorl979; Rifkind, 1998; 1993; 1996; Rifkindet
al.; 2010; Burke, 2013; Burke &olnerowich, 2014, Burke et al., 2018yrke & Zolnerowich,
2016). These genera afgaeodontiaBarr, Barrotillus Rifkind, BogciaBarr, Bostrichoclerus
Van Dyke,Callotillus Wolcott, CylidrusLatreille, CymatoderaGray, CymatoderellaBarr,
Lecontellawolcott & Chapin,MonophyllaSpinolaNeocallotillusBurke & OnychotillusChapin

(Table 1).
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Here, the first morphologipased phylogeny of the New World Tillinae is presented. The
use of vamus morphological characterspsposed for phylogenetic purposes. Geolgiapata
at the species level aaso presented. Finally, specigoups for the speciose gerfigmatodera
are proposed. This analysis is the first step toward a better understanding of the subfamily, and

can beuseful for identifying and highlighting taxa in need of taxonomic revision.

2. Materials and Methods
2.1 Taxonomic sampling

The sampling consisted of 66 species, representing 10 of the 12 tillinid genera inhabiting
the New World (Table 1), and seven Qltbrld species. The monotypic specisstrichoclerus
bicornisVan Dyke, andCylidrus abdominaliklug, reported from Brazil by Corporaal (1950),
could not be obtained andeve not examined for the studiyhe sampling also includddirteen
representativesf nontillinid clerids from the subfamiliebleorothopleurinae, Hydnocerinae,
Korynetinae, Tarsosteinae, Epiphloae and Peloniinae (sensu Opitz, 20T®o nonCleridae
families Melyridae and Trogossitidae, with two species for each family, wereralsmed as
outgroupsCymatoderas represented in this study by 44 species inhabiting the New World,
totaling approximately 30% of all described species. Remaining genera in the analysis were well
represented, with at least 60% of their representativhsded in the analysis. The current
number of described species per genus, number of examined species in the analysis per genus,
and the corresponding percentages of species examined in this analysis in relation to the total
number of taxa per genus aree in Table 1. The data matrix (Table 3) was constructed based

on the examination and comparison of adult specimens and resulted in 91 morphological
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characters (58 binary and 33 multistate) from the head, thorax, abdomen, male and female

terminalia, and mle genitalia.

2.2 Collection repositories and specimens examined

The following codens refer to public and private collections from which material was
obtained: American Museum of Natural History, Washington D.C. (AMNH); British Museum of
Natural Histoy Collection, London, UK (BMNH); California Academy of Sciences Insect
Collection, Sacramento, CA (CASCJpleccion Nacional de Insectos UNAM, México (CNIN);
Field Museum of Natural History Collection, Chicago, IL (FMNH); Florida State Collection of
Arthropods (FSCA)Instituto Nacional de Biodiversidad, Heredia, Costa Rica (INBIO); Institut
Royal des Sciences Naturelles de Belgique (IRSN&)ques Rifkind Ctdction (JNRC); James
E. Wappes Collection (JEWC); Kansas State University Museum of Entomological and Prairie
Arthropod Research Collection, Manhattan, KS
Paris, France (MNHN)Musée Royal de I'Afrique CenteglTervuren, BelgiunMMRAC); Robert
H. Turnbow Collection, Enterprise, AL (RHTC); Texas A&M Insect Collection, College Station,
TX (TAMU); Universita di Firenze Collezione, Florence, Italy (UFBI); and Weston Opitz

Collection, Salina, KS (WOPC).

Identifiedtaxa used in the analysis (by genus and specieshieodontia isabellae
(Wolcott) (FSCA),A. marginallisBarr (FCCA),A. peninsularigSchaeffer) (FSCABarrotillus
kropotkiniRifkind (JNRC),Bogcia disjunctaBarr (JEWC))B. oaxacadBarr (CNIN), Callotillus
bahamensi¥aurie (AMNH), C. eburneocinctugVolcott (FSCA),Chariessa pillosgForster)

(KSUC), Collops bipunatus (Say) (KSUC)C. quadrimaculatugFabricius) (KSUC)Cylidrus
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fasciatusab.bimaculatusSpinola (IRSNB)Cylidroctenus chalybaeu(westwood),
Cymatodera aegr@VOPC),C. anguliferaGorham (FSCA)C. balteataLeConte (FMNH)C.
barri Rifkind (JNRC),C. bicolor(Say) (WOPC)C. bipunctataGorham (FSCA)C. californica
Horn (FSCA),C. championiGorham (INBIO),C. conflagratgKlug) (WOPQ, C. delicatula
(Fall) (FSCA),C. depauperat&orham (TAMU),C. fasciferaLeConte (FSCA)C. floridana
Barr (FSCA),C. fuchsiaSchaeffer (FSCA)C. guatemalensiSchenkling (RHTC)C. hoegei
Gorham (RHTC)C. hopeiGray (FSCA)LC. horneiWolcott (FSCA),C. inornata(Say)
(FMNH), C. latefasciaSchaeffer (FMNH)C. limatulaBurke (FSCA)C. linsleyiBarr (FSCA),
C. marmorata JEWC),C. mitchelliChapin (FSCA)C. neomexicangSCA),C.
obliquefasciatéSchaeffer (TAMU)C. pallida(BMNH), C. prolixa(Klug) (INBIO), C.
pseudotsugaBarr (FMNH), C. punctatd_eConte (FMNH)C. puncticollisBland (FMNH),C.
rosalinaeBurke (USNM),C. salleiThomson (INBIO)C. sericanssorham (INBIO),C. tuta
Wolcott (FMNH),C. ustaLeConte (FSCA)C. vagemaculatdhomsa (CNIN), C. vandyki
Schaeffer (FSCA)XC. venustaVolcott (INBIO), C. werneriBarr (FSCA),C. xantiHorn
(BMNH), C. xavieraHorn (FSCA),Cymatoderella collarigSpinola) (WOPC)C. morulla
Rifkind (JNRC),C. patagonia&knull (WOPC),Enoclerus abdominalli€Chevrolat) (KSUC)E.
nigripes(Say) (KSUC) Lecontellabrunea(Spinola) (WOPC)L.. gnaraWolcott (WOPC).L.
striatopunctatgChevrolat) (CNIN, Madoniella dislocatéSay) (KSUC)Monophylla
californica (Fall) (WOPC) M. pallipesSchaeffer (FSCAM. terminate (Say) (FSCA)Necrobia
rufipes(De Geer) (KSUC)Neocallotillus elegangErichson) (WOPC)N. elegangelegan3
Wolcott (WOPC)N. elegangvafer Wolcott (WOPC)N. elegangintermediat¢ Wolcott
(WOPC),N. intricatusWolcott & Dybas (FSCA)Neorthopleura thorasicéSay) (KSUQ,

Pellonium leucophaeuilug) (KSUC), Phyllobaenus humeralligSay) (KSUC)P. pallipes
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(Say) (KSUC) Priocera castane@Newman) (KSUC)Onychotillus cuban§RHTC),
Onychotillus vittatuhapin (WOPC)Stenocylidrus digar Fairmaire (WOPC)Strotocera
grandisSchenkling (MNHN) Tilloidea transversaligCharpentier) (MRAC)Trichodes nutalli
Kirby (KSUC), Zenodosus sanguineo(fsay) (TAMU). Unidentified taxa used in the analysis

(by genus and specie§jastrocentrunsp. UFBI) andOrthocladiscusp. (IRSNB).

2.3 Data reconstruction and phylogenetic analyses

A data matrix (Table 3) was constructed and edited using Mesquiterv@rgim for
Windows (Maddison &8addison, 2011). Question marks (?) in the matrix indicate missing data
and/or inapplicable character states. Three characters shown in italics in Table 2 were ultimately
excluded from the analysis because they were parsimony uninformative. Morphological
terminology primarily follows Barr (1972), Ekis (1977), Ritkind (189and Opitz (2010). A
single parsimony search was performed using the software PAUP (Phylogenetic Analysis Using
Parsimony) version 4.0b10 (Swofford, 2002) for Macintosh. Due to thievedlalarge number
of taxa, a heuristic search using a TBgectiorReconnection procedure was performed. All
characters were initially unordered and unweighted. The MulTrees option was in effect during
theanalysis. Clade support was assessed by adolistraping analysis with a total of 200

replicates with random addition sequence per replicate.

The software MrBayes has been shown to be useful for analyzing morphological and
partitioned morphologicainolecular datasets using the Mk1 model modelatg heterogeneity
among characters using gamma distribution (Lewis, 2001), and various phylogenetic analyses

have implemented this approach with positive results (Waeat,2005; Bernharet al.,2009;
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Bochkov &Mironov, 2011; Mlambeet al.,2012; Kis et al.2013; Ruhfel et al., 2013; Klaczko et
al., 2014); as a result, a Bayesian analysis using the software MrBayes ve&tsddor3.
Windows (Huelsenbeck &onquist, 2011) was also performed. Two independent runs with
eight MCMC chains each, two codohd six heated chains, were used withgeerations
sampled every 1,000 generations (Marsebdl.2006). lllustration and editing of the resulting
trees were carried out with the software Mesquite ver8i@5 for Windows (Maddison &

Maddison, 2011).

2.4 Geographic data

To investigate the center of origin and distribution patterns the New Worilda&ilhave
undergonecollecting locality information fronall tillinid species examined was obtainfeom
approximately 7,000 specimens gathered througth@ufmericas and the Old World. The
geographic regions used in this study were the followip@Id World species; 2) north USA
Canada species; 3) east and central USA species; 4) southwest USA speciesj SiodBA
Mexico species; 6) Mexico specid9;Mexicoi Central America species; 8) Central America
species; 9) Caribbean islands species; and 10) Méx@antrali South America species. The
differentiation of north Mexico and Mexico is justified by the fact that north Mexico is part of
the southenmost portion of the Nearctic region, while central and south Mexico, here treated as
Mexico, are part of the Neotropical region (Undvardy, 1975). The Rocky Mountains were set as
the limit betweerntheeasernand westrnUSA. Species found in north Mexicandthewesern
USA do not extend to Canada. Species with a wide Nearctic distribution-Ga8ada) never

reach north MexicoThe geographic records of the taxa examined in the analysis do not
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represent conclusive species distribution and are too tentatinake ecological assumptions or

hypotheses. Knowledge of the geographic distribution of the New World Tillinae is still scarce.

3. Results

From a dataset of 91 characters, 88 of which are parsimony inforr(ibdibke 3.2) a
single heuristic searchas performed, producing 2461 most parsimonious trees of 677 steps. A
strict consensusee was constructed from these trégags. 3.1, 3.2). When supported, >50%
bootstrap values are indicatabdovebranches (Fig. 3.1). Consistency indices for all rethine
trees are relatively far from random (Consistency Index=0.21), a situation very likely caused by a

very high rate of homoplasies (Homoplasy Index= 0.8).

The Bayesian analysis achieved stationarity of the dataset after 2.5 million generations, and
the 0% majorityrule consensus tree of tR8% post burkin posterior distribution is shown in
Fig. 3.3 Posterior prodbility values are indicated above branches. The Bayesian analysis reveals
a consensus tree comparable to the strict consensus tree basaxiroom parsimony. The
Bayesian topology obtained relatively highantion indices for interfamiliaklationships and
higher tillinid taxa, providinggood support for the monophyly of the New World Tillinae. Poor
intergeneric resolution is observed a thterspecific level, indicating high levels of homoplasy

among tillinid species.

Within Cleridae, the subfamily ThaneroclerirssnsuOpitz (2010) was found to be sister
to remaining clerid subfamilies (Figs. 3.1, 3.2). The subfamilies Epiphlodtesmiinae,

Korynetinae and Neorthopleurinae were recoverdshaal lineages he Clerinae and
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Hydnocerinae are paraphyletic subfamilies, with inconclusive relationships at the intergenic level
for these subfamilies. Tillinae was obtained as a derived clade, with Old World Tillinae taxa
recovered as basal groups within the Tillinae line@ys/chotilus (New World) was found to be
sister to remaining New World Tillinae (cladenlFig 3.2. A monophyletic clade consisting of
Monophylla, Barrotillus, NeocallotilluandCallotillus wasrecovered (clade id Fig. 3.2. This
group was subdivided into twsub-clades, one composed Mbnophyllaspecies, and the other
formed byBarrotillus, NeocallotillusandCallotillus. Cymatoderellavas found to be sister to a
large clade composed Gfymatoderaand related genera (claden3Fig. 3.9. A large,

monophyleic group (clade 4 + clade 5) can be subdivided into two major lineages, the first
composed of species with a simple male pygidium (clade 4), and the second group of species
with a highly modified male pygidium (clade 5). Based on the interspecific resatpn

observed within the large clade compose@wiatoderaand related genera (clade 4 + clade 5),

it is possible to designate 6 speeggsups (Fig. 3.2): thaegrai wernerigroup,hoegei
guatemalensigroup,hopeii horni group,floridana’i depauper&a group,oaxacaegroup, and

tricolor group.

4. Discussion

Results at the interfamily level obtained in this analysis should be taken with care due to
the lack of a broad family taxesampling, leaving inconclusive relationships outside of the
clerid lineage.The analysis recovered Trogossitidae as the gjsbeip of all Cleridae (Figs. 3,3
with Melyridae a separate linga within Cleroidea. This finding similar to that obtained by
Huntet al (2007), where Trogossitidae was the sister to a clade composed of Cleridae +

Melyridae. Lawrence et al. (2011) found Melyridae to be the sister group of all Cleroidea. Gunter
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et al. (2013), in their molecular phylogeny, found a melyrid lineagesiMajer, 1994)
composed of Rhadalidae + Mauroniscidae + Prionoceridae + Melyridae + Dasytidae +

Malachiidae, together with Trogossitidae par), to be the sister to Cleridae.

The analyse recoveredenodosus sanguine(Say) (Thaneroclerinae) as the sister
remaining clerid taxa; this finding supports those of Opitz (2010) and Gunter et al. (2013), where
Thaneroclerinae was recovered as part of the Cleridae, rather than as a separate family, as
proposed by Kol iv§g] ( 199 7 )inae dag Neeprthdpleueinaesaaee |, Pel
basal lineages in the clerid phylogeny, which is consistent with the results of Opitz (2010) and
Gunter (2013). Clerinae and Hydnocerinae are derived but paraphyletic groups. The affinity
between Clerinae and Hydnocerinae besn previously demonstrated by Opitz (2010) and
Gunter et al. (2015); the latter study further recovered these subfamilies as largely paraphyletic,

supporting the findings obtained here.

Gunter et al. (2013) and Huet al.(2007) obtained Tillinae as the mosshhlineage,
while the presentstudyecovered Tillinae as a derived grou
(1997). This finding is supported by the presence of the procoxal cavities closed internally (the
fusion ofthe procryptosternum with the posterior portion of the pronotal exteresatescribed
by Opitz, (2010)and the proepimera completely surrounding the procoxal cavities externally
(Fig. 3.11 BC). The structural composition of the procoxal cavities igugiamong Tillinae
species, and it is only observed outside of Cleridae in the trogossitid subfamily Rentoniinae
(Gunteret al, 2013). This character cée considered a synapomorphy tiee tillinid clade.

Remaining Cleridae subfamilies have the procaaaities opened internally amasteriorly
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(Fig. 3.11A). Any adaptive advantage tifis character state the tillinids isunclear but it may

deliver certain advantage when handling large prey.

4.1 Consistencies found between parsimony and Bayesian analyses

The parsimony and Bayesian analyses found the Taneroclerinae to be the sister group to
remaining clerids (Figs. 3.1, 3.3), a result
Subfamily reléionships were not fully resolved for both parsimony and Bayesian inferences.
Despite these findings, it was possible to observe highly resolved relationships among certain
subfanilies. Specificallythe clades Korynetine + Neorthopleurinae, EpiphloeinBel®niinae,
and Clerinae + Hydnocerinaeere recovereds closely related and with high bootstrap and
posterior probability values (Figs. 3.1, 3.3). These major groups are in partial disagreement with
Opitzds classi ficat i owonaprilades, the firstcompdsedoth he i n
Thaneroclerinae + Isoclerinae, sister of remaining clerids, and a second subdivided into two
monophyletic groups, the first formed by Hydnocerinae + Anthicoclerinae + Tillinae + Clerinae,
and the second composed offfpoeinae + Tarsosteninae + Peloniinae + Enopliinae +
Neorthopleurinae + Korynetinae. Despite the p
and these results, Cleringensu latavas found to belosely related to Hydnocerinae, two
groups alsoecovered as closely related by Gunter et al. (2013). The clade Clerinae +
Hydnocerinae was recovered as sister to the Tillinae, a result similar to that of Opitz (2010). This
analysis did not cover all subfamilies used by Opitz (2010) and Gunter etld),(20d

different taxon sampling could explain why the results here are different from theirs.
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The parsimony and Bayesian inferences obtained Oldd/g¢peciess basal groups in the
tillinid lineage. A clade composed Gflidrus fasciatus + Cylidroctars chalybaum +
Stenocylidrus dispawvas recovered as the most basal clade within the Tillinae by the parsimony
analysis, with interspecific relationships for remaining Old World tillinids unresolved (Figs. 3.1,
3.2). Conversely, the Bayesian approach repedCylidrus fasciatus + Cylidroctenus
chalybaumas the most basal clade of all tillinid species, \@ténocylidrus dispgpart of a

group of Old World tillinid species with unresolved interspecific relationships.

Three widely distributed morphotypetNeocallotillus eleganéErichson) (Fig. 3.5 and
see Figs. 2.2 & and 2.5C from Chapter 2) were examined and, for both analyses, these taxa

were unresolvewithin a singleclade.

Despite poor intergenerresolution in the Bayesian treghich produed a major
polytomy for the New World Tillinae, two major clades wegeovered. The first is a clade
composed oBarrotillus + Callotillus + Monophylla + Neocallotillugclade 2 in Fig. 3.2) with a
posterior provability value of 0.99he second clade &sgroup composed of exclusively
Cymatoderaspecieqclades 5 in Fig. 3.2). Thigroup was recovered with a posterior probability
value of 0.71supporting interspecific relationships (Fig. 3.1). These groups were also recovered

in the parsimony analysis.

4.2 Differencesetween grsimony and Bayesian studies
The Bayesian analysis revealed a consensus tree with a topology generally similar to the

unweighted maximum parsimony tree (Figs. 3.1, 3.3). However, a number of clades in the
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Bayesian analysis weredluded in a major polytomy. Clades within this polytomy were
recovered with low posterior probability values (less than 50%) and, as a result, were collapsed
in the analysis. Low posterior probability values for these clades could be due to the relatively
high homoplasy rate found at the specific level. This rate was also observed in the maximum
parsimony analysis, with a homoplasy index of 0.8. Following, major differences between the

parsimony and Bayesian analyses are discussed.

Results from the parsiomy analysis divide the subfamily Tillinae into seven major groups:
1) Cylidroctenus + Cylidrus + Stenocylidrug) Orthocladiscus + Strotocera + Cladiscud)
Monophylla+ Barrotillus + Neocallotillus + Callotillus 4) Onychotillus,5) Cymatoderellag)
Cymatodera sensu latoAraeodontia+ Bogcia+ Lecontella and 7)Cymatodera sensu lato.
These clades are supported by moderate to high bootstrap values. However, the Bayesian
analysis resulted in a clade compose@yiidroctenus + Cylidrusand inconclusie relationships

for a group composed @rthocladiscus + Strotocera + Cladiscus + Stenocylidrus.

The parsimony analysis produc®dychotillusas sister to remaining tillinid genera (clade
1 in Fig. 3.2) this clade is supported by moderately high boapstalue while no sister group to

the Cleridae could be inferred from the Bayesian analysis (Fig. 3.3).

The parginony approach recoverectkade (clade 2 in Fig. 3.2) composedBairrotillus,
Callotillus, MonophyllaandNeocallotilluswith moderate to high bootstrap valugis group
was subdivided into two separate lineages, one composedwdratiphyllaspeciesand the

second formed bBarrotillus + Callotillus + Neocallotillus;the latter clade with interspecific
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relationships pdially resolved. The Bayesian inference obtainedMioeophylla + Barrotillus

+ Neocallotillus+ Callotillus as unresolved (Fig. 3.3).

The parsimony analysis indicates tatmatoderellaepresents the sister group to
Cymatoderaand related genera (ckesl4 + 5 in Fig. 3.2)ith a high bootstrap value
Cymatoderellacan be distinguished fro@ymatoderaand related genera by the moderately
protruding, finely faceted, small eyes (Fig. 3A)) an indication of diurnal activity. Small eye
size and reduced ommatidia diameter (Fig. Albnay represent a plesiomorphic character for
the New World Tillinae, spportingCymatoderellaas the sister t&€ymatoderaand allied genera.

The Bayesian inference recovered a major polytomy for all major New World Tillinae taxa.

The pasimony analysis producedesolvedineage composed @ymatodergin part)+
Araeodonia + Bogcia+ Lecontella (clade 4) andCymatoderdin part, clade 5 in Fig. 3.2).
Conversely, the Bayesian topology shows poor resolution at the specific level for thiis maj

lineage, and wasnresolved for clade 4 (F3g3.2 3.3.

4.3 Classification ad diagnosis of major Tillinae groups
Morphological characters that readily separate all major clades obtained in the analysis and

their composition and relevance are described below.

Tillinae (clades 15 in Fig. 3.2) is characterized by the fusion of the procryptosternum with
the pronotal extension (Fig. 3.12@), a synapomorphic character which separates Tillinae from

remaining clerid subfamilies. Secondary characters that reatfdyatitiate tillinids from other
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congeners are: body oblong (Figs. 3ACF, 3.5 CF, 3.6D, 3.6 AF, 3.7 AF), narrow (Figs.

3.4 GF, 3.5D) to robust (Figs. 3.4 B, E, 35 3.6B, 3.7-B); mouthparts predominantly
prognathous (Fig. 3.9-®); eyes mosbften coarsely faceted (Figs. 39 3.16D); antennae
composed of 10 (Fig. 3.15) to 11 antennomeres (Fig. 3.150}, pronotum straight,
campanulate to bisinuate (Fig. 3.1, the procoxal cavities closed posteriorly, that means,
the intercoxal proaes joins the pronotal projections (Fig. 3.1-CB a pair of conspicuously
marked to feebly elevated carinae on the anterior portion of each metacoxal cavity (Fig) 3.12
the dorsolateral ridge is absent (Fig. 3A) tarsal formula -5 (Fig. 3.11D); and aedeagus

feebly to strongly sclerotized (Figs. 3.220A 3.23 AD).

Seven species inhabiting the Old World were selected for analysis (Fig-R:4Alidrus
fasciatusLaporte(Belgian Congo, now Central African Repub]i€ylidroctenus chalybaeum
Westwood(Sinepung, Nepal)Gastrocentrum sgNorth Borneo, Indonesia, and Brunei)
Orthocladiscus splPapua New Guineayptenocylidrus dispdfairmaire(Fampanambo,
Madagascar)strotocera grandi$SchenklingMt. Sabah, MalaysiapndTilloidea transveralis
(Charpentier)Bulgaria and Macedonia). Morphological examination of this material indicates
plesiomorphic male genitalia, where the phallobasic denticles are absent in all specimens
examined, the only exception was observe@astrocentrunsp., whee two short rows of
denticles are found near the apical portion of the parameres. Phallobasic denticles are moderately
to strongly present in alymatoderaand related taxa (Fig-& A-D, 3.23 AD), but feebly
present to absent in basal New World taxg.(B.22E). The absence of phallobasic denticles
may be a plesiomorphic character in the tillinid lineage, hence the position of Old World taxa in

the phylogeny, and the affinity these taxa have with basal New World tillinids. Other
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morphological characte observed in Old World tillinids the male pygidium being poorly
differentiated from that of femaleStenocylidrus disparepresents the only exception to this
observation, where the male pygidium is moderately differentiated from female specimens.
Speces possessing bright, conspicuous or metallic integument coloration also had smaller eyes
and reduced ommatidia diameter, this combination of characters may indicate diurnal activity.
Aposematic coloration may be advantageous for species with diurndtya@ionversely,

species with dull coloration possess enlarged eyes and wide ommatidial diameter, these
characters suggests crepuscular to nocturnal activity. Finally, the carina found on the anterior
portion of each metacoxal cavity, conspicuous in awNeorld Tillinae (Fig. 3.12D), was from
moderately present to absent in Old World tillinids. Specific&liglidrus fasciatusnd

Cylidroctenus chalybaeuhmave a reduced carina, giving the appearance of an enlarged tubercle;
Gastrocentrunsp, Tilloidea ransversalisandStenocylidrus dispanave a shallow but complete
carina somewhat similar to that observed in Old World tillinid taxa, v8tiletocera grandis

andOrthocladiscussp. lackthesecarinae.

Clade 1 0Onychotillus(Fig. 3.5C), is a group suppted by both parsimony and Bayesian
inferences. The genus is composed of 5 species inhabiting the West Indies. Species in the group
are small, less than 7 mm in length, reddish to bluish, to dark metallic integument, small head, as
wide as pronotum, anteaae moderately serrate, with the eleventh antennomere at least 2x the
length of tenth antennomere, slender body, and posterior wings fully developed. Four
Onychotillusspecies inhabiting Cuba have been described by De Zayas (1988), from these, only
O. cubanawas examined. The remaining species were not examined due to the absence of

material in all collections from which material was borrowed. The presence of a single tarsal
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denticle on all legs is the only morphological character that clearly distingneésfehus from
remaining tillinids and can be considered a synapomorphy for the group. All other New World

tillinid genera have two tarsal denticles.

Clade 2Monophylla + Barrotillus + Neocallotillus + CallotillugFig. 3.2). Four genera
with moderate itraspecific support are included in this clade. Clade 2 can be further separated
into two subclades: 1Monophyllaand 2)Barrotillus + Neocallotillus + Callotillus.
Monophyllacan bedistinguished from remaining tillinids by the enlarged last antennoffage
3.15A), this antennal form is not found in other New World species. General characters of the
genus are: body slender; relatively small individuals, less than 10 mm; head of moderate size, as
wide as pronotum; lateral margins of pronotum subpai@ig. 3.16B); elytra asperate with
indistinguishable striae (Fig. 33); and the reduced procoxae and procoxal cavities (Fig: 3.11
C). Monophyllais most closely allied t€allotillus Wolcott, Barrotillus Rifkind, and
NeocallotillusBurke. The group is morphologically identified by the strongly serrate to pectinate
condition of the antennae (Fig. 3:E5and see Figs. 2.8-B, 2.9 AE, 2.11 AD) and the
campanulate to scutiform shape of the pronotum (Figs-G)1&he group was recored by the
parsimony and Bayesian analyses. Interspecific relationships are partially resolved (see

inconsistencies for parsimony and Bayesian analyses section and Figs. 3.2, 3.3).

Clade 3CymatoderellgFig. 3.6B) has three described speci€scollais (Spinola) C.
morulaRifkind andC. patagoniadKnull). The group was originally erected by Barr (1962) to
accommodate those species belongingiltas Olivier inhabiting the New World. Differences in

the structure of the eyes will help to sepafiatieis from CymatoderellaSpecifically, inTillus
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the ommatidia are wide and coarse, whil€ymatoderelldahe ommatidia are reduced in
diameter (Fig. 3.2@\). The genus is distributddom the northern USAo Honduras and El
Salvador. Secondary charactars: small size, robust body (Fig. 86, and antennomeresi4d
moderately serrate (see Fig. 2.%0Orom Chapter 2). Eye structure in the group is indicative of
diurnal activity, and it is shared with all basal New World taxa. The parsimony inferamze fo
Cymatoderellaas the sister group of the largest and most def@yadatoderdineage (clades 4

+ 5, Fig 3.2).

Clades 4 + £2ymatoderdineage (Fig. 3.2)Cymatoderas the largest tillinid genus in the
New World, and one of the most speeiieh in the world. To date, there are approximately 130
described species (Burke et al. 2015) (Table 1). The genus is distributed from south Canada to
South America, with its southernmost limit northern Bolivia (Leavengpersonal
communication Cymatoderas alsent in the West Indies. The genus is most similar to
Araeodontia, BogcigandLecontella Cymatoderaand allied groups can be separated from other
tillinids by the structure of the male genitalia, where the paramergsdrally to totally fused
and create a sheath that completely encircles the phallus (Fig. -B23s character can be
considered synapomorphic @ymatoderaand related genera. In contrast, parameres of other
tillinids are partially to totally freesge Fig. 2.20 8 from Chapter 2). The following
combination of secondary characters will serve sep@wteatoderaand allied groups from
other tillinids: body length 4.0 mm to over 30.0 mm; antenna serrate (FigD3 biliform
(Fig. 3.15C), last atennomere circular in cross section, as long as (Fig-[3)16r shorter than
the length of preceding three antennomeres (Fig. 3.15 C, D), basal denticle of tarsal claws

trigonal (Fig. 3.12B), eyes coarsely faceted (Fig. 3:0) and elytral disc with sated
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punctuations (Fig. 3.18-B), punctations may be regularly (Fig. 3:E8or irregularly arranged

(Fig. 3.18F). Cymatoderas separated into two major clades (clade 4 and 5 in Fig. 3.2).

Clade 4:.Cymatodera sensu latoAraeodontiat Bogcia+ Lecatella. The genus
Araeodontiais composed of five speciesttibuted in south USAnd north Mexico.
Araeodontiais distinguished fron€ymatoderay the shape of the basal denticles, in
Araeodontiathis denticle is digitiform in all members (see Fig.-E.&om Chapter 2);
converselyCymatoderahas the basal denticle trigonal (Fig. 3BR The genugecontellais
composed of three species distributed in North and Central America, the genus can be readily
separated fror@ymatoderaby the sculpturing on thelytral ground, where nine rows of coarse
punctations reach the elytral apex (Fig. 3)8Bogciais distinguishable from allymatodera
species by the structure of the protarsal unguis, where the basal denticle of the tarsal claw is
closely approximated to the denticle (Fig. 3A) rather than conspicuously separated, as
observed irCymatodergFig. 3.12B). Clade 4 can be differentiatérom remaining
Cymatoderacongeners by the structure of the pygidium, where males in the clade have the last
abdominal segment poorly modified and very similar to that of females (FigE3.Zhree
specieggroups are proposed in this clade, and mowgjgiodl characters supporting these

specieggroups are the following:

1) Tricolor group: Thetricolor group is the most basally nested lineage in clade 4. Species
in this group have the male genitalia moderately sclerotized, and possess two parallel rows
of denticles on each paramere (Fig. 3.28)A Species in the group can be readily

separated from oth&ymatoderaspecies if they possess moderately to conspicuously
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large and rounded eyes (Fig. X9, fully developed posterior wings, and the absence of
tubercles or carinae on the mesal area of the metasternum (Fig.-8)L SAxual
dimorphism is observed in species in this group, specifically, the posterior portion of the

elytral margins is more expanded posteriorly in femaleébexe species.

2) Aegrai wernerigroup. Species in this group can be separated from Gimeatodera

species by their reduced size and the conspicuously bulging and large eyes in relation to
the dimension of the head. The following combination characters distinguisihdbfs g

stout individuals, comparatively small size (smaltégmatoderaspecies are found in this
group), umbones pronounced; elytra length conspicuously short in relation to the head and

pronotum length (Fig. 3:B), and elytral declivity noticeably steep.

3) Disjunctagroup. Members of this group can be separated from Gyraatodera

species based on the structure of the male genitalia with phallobasic denticles feebly to
moderately sclerotized and the aedeagus slightly sclerotized. Small phaltrasites

may represent a plesiomorphic state in the group (Fig. 3.2). The parameres are reduced,
and the endophallic struts are conspicuously long and slender (Fig. 3.22 AisF). Th
combination of characters mot found in otheCymatoderaspecies. Othediagnostic
characters are the serrate (Fig. 3l)5and/or closely joined antennal segments (Fig.-3.15
G), the eleventh antennomere moderately to conspicuously enlarged (Fig. 3.15 D, G), the
frons narrow and Bimpressed, and the pronotum somewhat roftigt 3.6 D, E). The

group is widely distribted from the south US# Central America, with a high

concentration of species in the western portion of Mexico.
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Clade 5:Cymatoderasensu latoThe group is speciaggch, with many undescribed taxa in
the nountainous regions of central and s@utiMexico and Central America. This clade was
recovered as monophyletic in the parsimony analysis, and it is supported by the presence of
males with a moderately to well differentiated last abdominal segment wheaehwith that
of females (Fig. 3.2F). Secondary characters in this clade are enlarged body size, tegmen
elongate with sclerotized phallus (Figs. 3.2DC3.23 A, D), and, in most species, the presence
of tubercles or carinae on the mesal area of ti@sternum (3.17 ). It has been proposed
that these carinae/tubercles may be used for stridulatory purposes (Rifkind, 2006). | propose
three major species groups for this clade, these are well supported by parsimony and Bayesian
results. Morphologicallaracters supporting these spegesups and their phylogenetic

relationships with other congeners are discussed below.

1) hopeii horneigroup. This is the most basally nested group in clade 5 (Fig. 3.2).
Members in the group have a Nearctic distritmtiThese species can be characterized by
the possession of the following morphological characters: relatively slender antennae (Fig.
3.15C, E); comparatively large members (largégmatoderaspecies are found in this

group); integument sparsely covergith short setae; relatively long elytra in relation to
headpronotal length; methatorax and posterior wings fully developed; and absence of a

pair of tubercles/carinae on metasternal surface (Fig-AR)\17

2) depauperatafloridana group. Various specsein the group show brachyptery on the

posterior pair of wings. Species with poorly developed posterior wings have a reduced
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anterior margin of the elytral disc (Fig. 3.18 C, F) if compared with species possessing
fully developed posterior wings (Fig. 3.B3 D, E). In the order Coleoptera, flight muscles
are located in the metathorax and are covered by the scutum; thus, the reduction of the
anterior elytral margin in a number Gymatoderaspeciesn the groups caused by the
reduction of the scutum, wirguscles, and wing size. Brachyptery is observed in other
beetle families, such as ground beetles (Liebherr, 1988; Zalewski and Ulrich, 2006; Hartley
et al, 2007), and may indicate an adaptation to evolutionary changes in rapidly changing
environmentsspecifically, ecological islands where isolation has taken place. In addition,
males of various species in the group have a pair of tubercles on the mestarternal area of
the methatorax (Fig. 3.1B). Wing reduction in some species may have resulted in the
appearance of these tubercles, which are present only in males and presumably used for

stridulatory purposes (Rifkind, 2006).

3) hoegeii guatemalensigroup. The group was equally recovered in the parsimony and
Bayesian analyses. Morphological evidenudicates that this clade is closely allied to the
depauperata floridanagroup The presence of a spicule on the anterior portion of the
phallus (Fig. 3.22-3) is a unique character that separate species ho#geil
guatemalensigroup from otheCymaoderaspecies in clade 5 (Fig. 3.2). Most species in

the group are confined to Mexico and Central America with one sp&ciekampioni

Gorham, extending to the northern portion of South America. Secondary characters useful
to separate members of thiogp from other species are: body slender, head

conspicuously enlarged (Fig. 3Fj, antennae elongate and filiform (Fig. 3B}

methatorax and posterior wings fully developed, elytral margins straight, and a pair of
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tubercles or carinae present on mesah of metasternum of males (Fig. 3B,C). The

group was recovered as the most derived lineage in clade 5.

4.4 Clades with morphological inconsistencies and insufficient phylogenetic evidence.

1 A clade composed @arrotillus + Neocallotillus + Callotilus (clade 2 in Fig. 3.2) was
recovered with partially resolved relationships. Insufficient phylogenetic signal for the
wide variety ofNeocallotillus eleganmorphotypes is the likely cause of the polytomy
observed here. These findings confirm that theeghotypes belong to a single species

Neocallotillus elegans

1 Two groups nested in clade 4 were recovered as monoph@esericans + C. angulifera
+ Araedontoia isabellae + A. marginalli + A. penninsula@sdC. conflagrate + C.
bicolor + C. inanata. Despite their monophyletic status, these clades are not proposed as
specieggroups due to morphological inconsistencies. A number of taxa in clade 4 appear to
be related to no other specig®ups proposed, these a@ymatodera tuta, C. latefascia,
C. antennataandC. fascifera(Figs. 3.1, 3.2)Particularly interesting i€. antennata,
where morphological evidence clearly places this species togetheC wiitteandC.
xanti, but it was recovered as distantly related to the latter species. ihbessistencies

could be resolved with the inclusion of more taxa to the dataset.

4.5 Geographic considerations
Knowledge of the origin, dispersion, and current distribution of the Tillinae is scarce.

Many species descriptions were published durindateenineteenth and early twentieth
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centuries, and distribution records for these descriptive works were poorly referenced at best,
and, in most cases, had no specific locality data available. In the best cases, country data was the
only information provieéd. Later collections that include detailed locality data can be used as a

starting point for developing hypotheses about the origin and distribution of Tillinae species.

In this section, | present a brief discussion about the origin and distribution of the New
World Tillinae. Data records were collected for 66 species, a figure that represents
approximately 40% of all described New World Tillinae species. The informatioes from
locality labels for approximately 7,000 specimens collected throughout the Amemitas
examined during the studincluding type material for some species. Geographic information for
the New World Tillirae was not published previousligus, this could be used as a founaiati

for subsequent workse study the distribution patterns of other groups of checkered beetles.

A number of New World tillinid specidsave a broad distribution while others occur on
isolated populations in remo&eeas. In many instances, access to these areas is limited and
difficult. Collecting expeditions are frequently carried out in an irregular fashion, and a limited
number of regions have been extensively collected while many more have been poorly surveyed.
As a result, acquisition of data from collecting localities is by no means the preferable approach
to follow when developing studies dealing with distributional patterns. However, locality data, in
combination with phylogenetic information, can be useshied some light on the center of
origin and dispersal pattern organisms have followed. In this case, the combination of both
sources of information may help to develop hypotheses of biogeographic patterns for these

checkered beetles. The geographic digtrdn of all major clades proposed in the phylogenetic
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analysis is broadly described. The phylogenetic position of theses taxa is also discussed. Based
on the phylogenetic position and current geographical distribution of these taxa, a general

hypothesis bthe origin and distribution for these clades is proposed.

Seven species of Old World Tillinae are included in the phylogenetic analysis to test the
relationships these taxa have with New World Tillinae species. Old World taxa were selected in
order to nclude a broad geographic area, and consequently have morphological characteristics
sufficiently dissimilar to those observed in the lineage of New World Tillinae. Old World taxa
were recovered as the most basal groups in Tillinae lineage. Their pssijjgests that New
World tillinid species are a relatively recent lineage in the evolutionary history of the subfamily.
Due to the reduced taxon sampling of tillinids inhabiting the Old World, it is unknown which
lineage of Old World tillinids gave origimtNew World taxa. The most remarkable similarities
found between the Old World tillinids examined and the basal tillinid groups inhabiting the New
World is a poorly sclerotized and unarmed male genitalia (absence of denticles on the phallic

plate, see FigR.13 A, GD), and the male pygidium poorly differentiated from that of females.

Barrotillus, Callotillus, MonophyllaNeocallotillusandOnychotilluswere recovered as
basal lineages in the phylogeny. The parsimony analysis recaDagathotillusas thesister to
remaining tillinids.Onychotillusis restricted to the Caribbean Islands (see Fig-R.&bm
Chapter 2). Morphological evidence indicates similarity W@{fmatoderaand related genera,
where the antennal shape is feebly serrate to filiforenptbnotal shape in dorsal view is
bisinuate, and the elytral sculpturing is arranged in regular striae. The most recent common

ancestor oDnychotilluscould have originated in continental America, with an eventual
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transition toward a more isolated dibtrtion, reaching in the Caribbean Islands, and eventually
separating from other tillinids in the Americd$onophyllais composed of four described
species. The group is primarily found in the Nearctic region of the New World, with one species
endemic to @ba, and two species extending to central and southern Mexico and north Central
America (see Fig. 2.21 from Chapter 2). The monoty@arrotillus is currently restricted to a
small region in the department of Francisco Morazan, Honduras (see Fig: 2dtth Chapter

2). Callotillus is limited to the southernmost portion of the Florida peninsula and also found in
Puerto Rico and the Bahamas (see Fig.-E.&bm Chapter 2)Neocallotillusis widely

distributed in North and Central America, with one speeisnding to the West Indies (see Fig.
2.21-L from Chapter 2)Barrotillus, Callotillus, NeocallotilusandMonophyllawere recovered

as closely allied in the analysis (clade 2 in Fig. 3.2). The most common ancestor of this group
could have had a continh origin, with a subsequent migration of some species to insular

areas, while others expanded their geographic range in continental North America.

Cymatoderellas widely distributed throughout United States, Mexico and northern Central
America (see Fg. 2.21C from Chapter 2). The group is distinguishable filoymatoderanly
by its relatively small eyes and reduced ommatidial diameter. These characters are shared with
remaining basal groups in the New World Tillinae lineage and are also found irOtthworld
Tillinae. Evans (1980) mentioned that adaptive forces are most obviously reflected by structures
(or organs) that are of immediate importance for survival, rather than other structures with no
immediate survival repercussions to the speciescamgound eygestaltwould be such a
structure. Nocturnal behavior probably emerged independently in a number of tillinids, with

manyCymatoderaspecies in the New World possessing large eyes and enlarged ommatidia.
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Morphological examination and the curtg@eographic distribution of the species composing
Cymatoderellandicates that the group is closely rela@matodergclades 4 and 5). The
phylogenetic position a€ymatoderellarecovered as sister @ymatoderaand related groups, is

tentatively onlyas it is hypothesized that this genus is closely allied taglyeawernerigroup.

Within Cymatoderathetricolor andhopeii horni speciesgroups were recovered as basal
lineages in clades 4 and 5, respectively (Fig. 3.2). Species in these guowagsgredominantly
Nearctic distribution while species recovered as more derived, such as thoseaegeie
guatemalensigroup, have a distribution almost exclusively limited to the Neotropics.
Interestingly, thénoegeii guatemalensigroup is partialarly speciose in central and southern
Mexico as well as Central America, with some species in the groupdaxgeto South America.
Speciegroups with an intermediate position in the topolaggx@ca aegrai werneriand
floridanai depauperatgroups)are represented by species distributed from the central, south
and southwestnUSA to Central America. Theaxacaspecia-group is restricted to Mexico;
species in thagegrai weneriare found mostly in the southwas8A and north Mexicoand
thefloridanai depauperatagyroup is more uniformly distributed throughout North and Central

America.

Based on the locality data obtained from specimei®yofatoderaand related taxa
examined and their phylogenetic position, it is hypothesized that species ezcaseaterived
taxa (Fig. 3.2) entered South America after the emergence of the Isthmus of Pasi&ima 12
million years ago (Bacon et al., 20Mpntesetal2 0 15; O6 Dea et al ., 2016

American biotic interchange. New World tillinids, anarficularly Cymatoderaand related taxa,
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have succeeded in arid, semiarid,-tupical, and temperate and st@mperate mid and high
altitude mountainous environments, where xeric scrublands, thorny forests, coniferous sub
tropical to temperate forestsycdamixed pinebroadleaved forests predominate (Opitz, 2010;

Burke et al., 2015; Rifkind, 2015). The numbeQyimatoderaspecies inhabiting tropical

habitats is markedly small. Xeric scrublands, thorny forests and conifercti®pidal to

temperate fords become less common moving south, and are replaced by more tropical settings.
Simpson and Neff (1985) indicate that the tropical flora found in Central America andrsouth
Mexico derives from southern elements. The migration of this tropical florartbh Rmerica
occurred shortly after the closure of the Panamanian seaway. This is supported by the fact that
many genera and species found in the Panamanian and Costa Rican tropical forests are species
rich in the tropical regions of South America, whemytbriginated (Graham, 1973). Simpson

and Neff (1985) point out that, in combination with this floral migration, a number of pollinators
common in the Amazonian rain forests moved northward, accompahgmgatural plants

migrants It is hypothesized #t as more suitable prey items colonized Central America,
predatory invertebrates, such as New World tillinids, could have colonized and thrived in these
new habitats. Tillinids inhabiting sttibopical and tropical environments were recovered as more
derived taxa, while those occupying more arid, semiarid andesuperate environments were
found to be part of basal lineages. Lineages recovered in the phylogeny at an intermediate
position are predominately found in strbpical to sustemperate mountaino@svironments.

These findings may indicate that New World tillinids originated in a Nearctic environment and
subsequently moved southward, and eventually began to occupy various Neotropical habitats,
including subtropical mountainous environments, and éuahy entering north and

northwestern South America in recent geological time.
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5. Conclusions
Results from the morphologyased phylogenetic analysis bétNew World Tillinae
support the subfamily asmonophyletic group. It is uncertain whether Tillimepresents the
sister group of remaining clerids (Guné&gral 2013), or if it is a derived clade closely related to
Clerinae and Hydnocerynae, with Thaneroclerinae the most basal group of the clerid lineage
(Kol i b8l , 1997; Opiitnze,d 2h0elrOe) .p aTrhtel arl el syu | stusp poobrtt
findings Moreover, the taxon sampling outside of Tillinae was limited. Hence, the conclusions
should be tested against a molecidased analysis, and a partitioned molecaolarphological
analysis (see Gipter 4). Despite low intraspecific resolution, the use of a Bayesian approach
implementing the Mk1 modeling of substitution for morphological data was tested and provided

additional support for the monophyly of the Tillinae.

The results indicate that tigeneraBarrotillus, Callotillus, Monophylla, Neocallotillugnd
Onochotillusare basal groups in the New World Tillinae lineage, these taxa are more closely
related to Old World tillinids included in the analysis, taxa that, in turn, were recovered as the
most basal lineages in the phylogeny of the Tillinae. The parsimony analysis recovered
Cymatoderellaas sister to the speciesh Cymatoderdineage, a result that was inconclusive in
the Bayesian analysis (fig. 3.3). This result could indicate the genus is closely related to the
aegrawernerigroup (Fig. 3.2)Cymatodera sensu stricteas recovered as a paraphyletic group.
Cymatoderatogethe with the lesser and closely alliédaeodontia, BogciandLecontella
comprised a monophyletic grouppecieggroups for the larg€ymatoderaare proposed for the
first time. These groups are morphologically supported and were recovered with moderate to

high bootstrap values. A number of clades were composed of species without clear
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morphological similarities; as a result, these clades were not proposed as-gpmrgss The

addition of more taxa may change the phylogenetic position of these taxaeasmcesolution.

Geographic data obtained from collecting localities indicates high spethegss in the
southwestrn USA and Mexico, with a lessversity southward, with only three species recorded
from South America. Th€ymatoderdineage probablgriginated somewhere southwest
USA ornorthernMexico and eventually moved to south Mexico and Central America before the
closure of the Panamanian seaway, and into the eastern USA sep@matejoderaspecies
richness in south Mexico and Central Amoa may indicate a rapid radiation of species due to
the appearance of various groups of prey that entered Central America during the emergence of
the Panamanian isthmus and subsequently moved nortiyarétoderaentered South
America in a recent geolaml time, after the closure of the Panamanian Isthmug5Xraillion

years ago. This may explain the reduced numb@yafatoderaspecies found in South America.

The findings obtained in the analysis should be corroborated with a molbaskt

phylogeretic analysis.

6. References

Barr, W. F. (1962) A key to the genera and a classification of the North American Cleridae

(Coleoptera)rhe Coleopterists Bulletih6: 121127.

226



Barr, W. F. (1972) New species of North Ameri€dymatodergColeopteran: Cleridae).

Entomologische Arbeiten Aus Dem Museum G. Ff8y: 132.

Bacon, C. D., D. Silvestro, C. Jaramillo, B. T. Smith, P. Chakrabarty and A. Antonelli (2015)
Biological evidence supports an early and complex emergence of the IsthRausaofa.

Proceedings of National Academy of Sciences 112:6311b.

Bernhard, D., I. Rivera, A. Komarek, and R. G. Beutel (2009) Phylogenetic analysis of
Hydrophiloidea (Coleoptera: Polyphaga) based on molecular data and morphological

characters of adtd and immature stages. Insect Systematics & Evolution 40 (2099) 3

Bochkov, A. V. and. V. Mironov (2011Phylogeny and systematics of mamsaasociated
psoroptidian mites (Acariformeéstigmata: Psoroptidia) derived from external

morphology.Invertebrate Systematic&b(1) 2259.

Boving, A. G. and F. C. Craighead (1931) An illustrated synopsis of the principal larval forms of

the order Coleopter&ntomologica Americana (n. s.1(1930): 1351.

Burke, A. F. (2013) Six new species@fmatoderdrom Mexico and Central America and the

retention ofCymatodera obliquefasciats a valid name (Coleoptera: Cleridag)oKeys

299: 4975.

227



Burke, A. F. and G. Zolnerowich (2014) Four new specidgsyohatoderasGray from Mexico.

Zookeys387: 3349.

Burke, A.F., J. M. Leavengood Jr. and G. Zolnerowich (2015) A checklist of the New World
species of Tillinae (Coleoptera: Cleridae), with an illustrated key to genera and new

country records. Zootaxa 4059(1):3D.

Burke, A .F. and G. Zolnerowich (2016) Taxonomeeision of the New World genu3allotillus

Wolcott (Cleridae, Tillinae), with the description of the new gelescallotillus and an

illustrated key of identification to species. ZooKeys 617:8%6

De Zayas, F. (1988) Orden Coleoptera. Separata [Pegnride Nuevas Especiés.

Entomofauna Cubana. Editorial Cientifi€écnica. La Habana, Cuba.

Chapin, E. A. (1924) Classification of the Philippine components of the coleopterous family

Cleridae. The Philippine journal of Science 25:-P%®, 5 pls.

Corporaal, J. B. (195@}oleopterorum Catalogus, Supplemeiars 2: Cleridae. W. Junk

Gravenhage.

Crowson, R. A. (1955) The natural classification of the families of Coleoptera. Nathaniel Lloyd

& C. Ltd., London.

228



Crowson, R. A. (1964) A review of the Classification of Cleroidea (Coleoptera), with
descriptions of two new genera of Peltidae and of several new larval Tyjees.

transactions of the Royal Entomological Society of Lontbé: 275327.

Ekis, G. (1977) Gssification, phylogeny and zoogeography of the g@auglipus(Coleoptera:

Cleridae). Smithsonian Contributions to Zoology 227.

Gahan, C. J. (1910) Notes on Cleridae and descriptions of some new genera and species of this

family of Coleoptera. Annals and Magazine of Natural History 5785

Gerstmeier, R. (2000) Aktueller Stand der Buntkd&ferschung (Coleoptera, Cleridae,

Tharerocleridae)Entomologica Basiliens22, 169179.

Graham, A. (1973) History of the arborescent temperate element in the northern Latin American
biota, in Vegetation and Vegetation History of Northern Latin America. A. Graham (ed.),

pp. 301314, ElsevierNew York.

Gunter, N. L., J. M Leavengood., J. S. Bartlett, E. G. Chapman and S. L. Cameron (2013) A

molecular phylogeny of the checkered beetles and a description of Epiclininae a new

subfamily (Coleoptera; Cleridaeystematic Entomology8(3): 626636.

229



Hartley, D. J., M. JKoivula, R. H. SpenceR. Pelletier and G. E. Ball (2007) Effects of
urbanization on ground beetle assemblages (Coleoptera, Carabidae) of grassland habitats in

western Canad&cography30: 673684.

Huelsenbeck, J. P. and F.iRmist (2001) MrBayes: Bayesian inference of phylogenetic trees.

Bioinformatics 17: 754755.

Hunt, T., Bergsten, J., Levkanicova, J., Papadopoulou, A., St. John, O., Wild, R., Hammond, P.
R., Ahrens, D., Balke, M., Caterino, M. S., GOr®arita, J., Ribea, I., Barraclough, T.
G., Bocakova, M., Bocak, L. y Vogler, A. P. (2007) A comprehensive phylogeny of beetles

reveals the evolutionary origins of a superradiation. Science 318:15413

Kits, J. H., S. A. Marshall and J. H. Skevington (2013) Phylogénlye Archiborborinae
(Diptera: Sphaeroceridae) Based on combined morphological and molecular analysis.

PLoS ONE 8(1): €51190. doi:10.1371/journal.pone.0051190

Klaczko, J., G. G. Montingelli and H. Zaher (2014) A combined morphological and molecular
phylogeny of the genuShironiusFitzinger, 1826 (Serpentes: Colubridae). Zool J Linn

Soc. 171: 6568667. doi:10.1111/z0j.12147

Kolibsgl, J. (1992) Revision of TMitehuageroderl er i da

Schweizerischen Entomologischen Gesellsch&8aB03340.

230



Kolibsg8l, J. (1997) Classification ofActa he subf

Musei Moraviae Scientiae Natural@$: 307%361.

Kol i b§gl J. (1 ef th8 ubfamllydHgdeocedrinae $pinalap 11844 (Coleoptera:

Cleridae). Acta Musei Moraviae, Scientiae biologicae, 83i 220.

Kolibsgl, J. (2004) Metaxinidae fam. nov., a n

Basiliensia, 26: 23268.

Lacordaie, T. (1857) Famille XLI. Clérides. Historie Naturalle des insectes. Genera des
Col ®opt ®res: ou expos®m®t hodi que et critiaqu

cet ordre doi ns e c t4866s LibravedEhcyclogédiquede Rafet, Bapip 4 1 5

Lawrence, J. F. and R. A. B. Leschen (2010) Melyridae. Handbook of Zoology, Coleoptera,
Beetle, Morphology and Systematics, Vol. 2: Handbook of Zoology (ed. by R. A. B.

Leschen, R. G. Beutel and J. F. Lawrence), pp-Z8¥ Walter de Gruyter, Berlin

Lawrence, J. F., S. A. Slipinski, A. E. Seago, M. K. Thayer, A. F. Newton and A. E. Marvaldi

(2011) Phylogeny of the Coleoptera based on morphological characters of adults and larva.

Annales Zoologic{Warzawa) 61: 217.

231



Leschen, R. A. B. (2010) Cleidea. Handbook of Zoology, Coleoptera, Beetles. Morphology
and Systematics, Vol. Handbook of Zoologyed. by R. A. B. Leschen, R. G. Beutel and

J. F. Lawrence), pp. 23280. Walter de Gruyter, Berlin.

Lewis, P. O. (2001) A Likelihood Approach to Esating Phylogeny from Discrete

Morphological Character Data. Systematic Biology 50: 6.

Liebherr, J. K. (1988) Brachyptery and phyletic size increase in Carabidae (Coledytas}.

of the Entomological Society of Ameri@€d (2): 151159.

Maddison, W. P. and Maddison D. R. (2011) Mesquite: a modular system for evolutionary

analysis. Version 2.75 http://mesquiteproject.org

Majer, K. (1994) A review of the clasation of the Melyridae and related families

(Coleoptera: CleroideaEntomologica Basiliensia7: 319390.

Marshall, D. C., C. Simon and T. R. Buckley (2006) Accurate branch length estimation in
partitioned Bayesina analysis requires accommodatiamohgpartition rate variation

and attention to branch length prios/stematic Biologyp5: 993.

Mlambo, S,C. L. Sole and C. H. Scholtz (201Rhylogeny of the African batolling dung
beetle genugpirinus Reiche(ColeopteraScarabaeida&carabaeinaelavertebrate

Systematic®5(3): 197207.

232


http://www.ingentaconnect.com/content/esa/aesa;jsessionid=2c793s3dl2g97.alice
http://www.ingentaconnect.com/content/esa/aesa;jsessionid=2c793s3dl2g97.alice

Montes, C., A. Cardona, C. Jaramillo, A. Pardo, J. C. Silva, V. Valencia, C. Ayala, L. G. Pérez
Angel, L. A. RodriguezParra, V. Ramirez, and H. Nifio (2015) Middle Miocetasure of

the Central American Seaway. Science 348j 226.

O6bea, A., H. A. Lessios, A:Moréo, AQoGonhegls$S. R.
Collins, A. de Queiroz, D. W. Farris, R. D. Norris, R. F. Stallard, M. O. Woodburne, O.
Aguilera,M. P. Aubry, W. A. Berggren, A. F. Budd, M. A. Cozzuol, S. E. Coppard, H.
DuqueCaro, S. Finnegan, G. M. Gasparini, E. L. Grossman, K. G. Johnson, L. D.
Keigwin, N. Knowlton, E. G. Leigh, J. S. Leonarihgel, P. B. Marko, N. D. Pyenson, P.

G. RachelleDolmen, E. Soibelzon, L. Soibelzon, J. A. Todd, G. J. Vermeij, and J. B. C.

Jackson (2016) Formation of the Isthmus of Panama. Science advancesl2(8): 1

Opitz, W. (1997) Classification, natural history, and evolution of the Epiphloeinae (Coleoptera

Cleridae) Part I. The genera of Epiphloeinasecta MundiL1(1): 5196.

Opitz, W. (2004) Classification, natural history, and evolution of the Epiphloeinae (Coleoptera
Cleridae) Part Il. The gene€@aetophloeu®pitz andPlocamoceréSpinola.Bulletin of the

American Museum of Natural Histo®80: 182.

Opitz, W. (2005) Classification, natural history, and evolution of the genus Aphelocerus Kirsch
(Coleoptera: Cleridae: Clerina®ulletin of the American Museum of Natural History

293: £128.

233



Opitz, W. (2006 Classification, natural history, and evolution of the Epiphloeinae (Coleoptera
Cleridae) Part Ill. The geneRarvochaetus. gen. Amboakisn. gen. andllipotoma

Spinola. Insecta Mundi 20(8): 97-164.

Opitz, W. (2007) Classification, natural histoayd evolution of the Epiphloeinae (Coleoptera
Cleridae) Part IV. The genera Pyticeroides Kuwert and Diapromeces Bpitenologica

Basiliensia et CollectioniBrey 29: 77166.

Opitz, W. (2008a) Classification, natural history, and evolution oEfiiphloeinae (Coleoptera
Cleridae) Part V. Decorosa Opitz, a new genus of checkered beetles from Hispaniola with

description of its four new species. American Museum Novitates 3628. 1

Opitz, W. (2008b) Classification, natural history, and evolutiothefEpiphloeinae (Coleoptera
Cleridae) Part VI. The geneEpiphlaeusSpinoal andDpitziusBarr. Annales Zologici

58(1): 134.

Opitz, W. (2008c) Classification, natural history, and evolution of the Epiphloeinae (Coleoptera
Cleridae) Part VII. The geneHapsidopterigOpitz, lontoclerusOpitz, KatamyurusOpitz,
Megatrachy<pitz, OpitziaNemésio PennasoligOpitz, new genufericalesOpitz, new
genus PteroferusOpitz, new genus, anturbophloeou®pitz, new genusZootaxal754:

1-40.

234



Opitz, W. (2009) @ssification, natural history, and evolution of the Neorthopleurinae Opitz,
new subfamily (Coleoptera Cleridae) Part I. Generic composition of the subfamily and key

to generaEntomologica Basiliensia Fre8i: 135207.

Opitz, W. (2010) Classification, haal history, phylogeny and subfamily composition of the
Cleridae and generic content of the subfamilies (Coleoptera, Cletittaenologica

Basiliensia eCollectionisFrey 32: 31 128.

Rifkind, J. (1993a) A new species©fmatoderdrom Oaxaca, Mexic§Coleoptera: Cleridae)

The Coleopterists Bulleti47(1): 8388.

Rifkind, J. (1993b) A new species ©fmatoderellaBarr (Coleoptera: Cleridae) from Mexico
and Central America, with a key and distribution data for the g@mmasColeopterists

Bulletin 47@3): 279284.

Rifkind, J. (1996) A new genus and species of checkered beetle from Honduras with additions to

the Honduran Fauna. Contributions in Scieé#: 110.

Rifkind, J. (2006) Stridulation i€ymatoderasray, 1832 (Coleoptera: Cleridaghe Pan

Pacific Entomologis82(2): 258261.

Rifkind, J. (2015) New species GymatoderaGray (Coleoptera: Cleridae: Tillinae) from

México and Central America, with notes on others. Zootaxa 3946(456%1.9

235


http://europepmc.org/search?page=1&query=ISSN:%220031-0603%22
http://europepmc.org/search?page=1&query=ISSN:%220031-0603%22

Rifkind, J., V. H. Toledo, and A. M. Corona (2010) New species of Cleridae (Coleoptera) from

Morelos, MexicoZootaxa2659: 5359.

Runfel, B. R., P. F. Stevens and C. C. Davis (2013) Combined morphological and molecular
phylogeny of the Clusioid clade (malpighiales) and the placement of the ancient Rosid

macrofossil paleoclusia. Int. J. Plant Sci. 174(6)-936. DOI: 10.1086/670668

Schenkling, S. (1903). Coleptera. Malacodermata. Fam. Clel@zeere InsectorurfWytsman

Brussels) 13:1124.

Schenkling, S. (1910) Pars. 23. Clerid@eleopterum Catalogygd. by S Schenkling). W.

Junk, Berlin.

Simpson, B. B. and. L. Neff (1985) Rants, their pollinating bees, and the great American
interchangeln The Great American Biotic Interchange. F. G. Stehli and S. D. \{ézish)

pp. 427449. Plenum Press, New York.

Spinola, M. (1841) Monographie des Térédiles. Revue Zoologique par igtéSGavierienne 4:

70-76.

Spinola, M. (1844) Essai monographique sur les Clérites. Insectes Coléoptéres. Imprimerioe de

fréres Ponthenier. Genes.

236



Swofford, D. L. (2002) PAUP V 4.08 b10. Phylogenetic Analysis Using Parsimony (and other

methods). SinaueBunderland, MA, USA.

Udvardy, M. D. F. (1975} classification of the biogeographical provinces of the world. [IUCN

Occasional Paper no. 18. Morges, Switzerland: IUCN.

Wiens, J. J., J. B Fetzner, Jr., C. L. Parkinson, and W. Tod (2005) Hylid Frog &tylmad

Sampling Strategies for Speciose Cladstematic Biologyp4(5): 778807

Winkler, J. R. (1964) A revision of the gerniDgeropsisGahan, 1908, type of a new subfamily

Dieropsinae n. subf. (Coleoptera: Clerifdafcta Universitatis CarolinaieBiologica,

1964: 305329.

Winkler, J. R. (1980) A revision of the subfamily Cleropiestinae sul#cta Universitatis

Carolinagi Biological978: 437456.

Zalewski, M. and W. Ulrich, (2006) Dispersal as a key element of community structure: the case

of ground beetles on lake islan@Bversity Distribution12: 76 7775.

237



Table 3.1New World tillinid species per genus, number of species per geaan the analysis.

Total number of | Species covered % species covere
Genus . . . . . .
species described?’ in the analysis in the analysis

Araeodontia 5 3 100%
Barrotillus 1 1 100%
Bogcia 1 1 100%
Bostrichoclerus 1 0 0%
Callotillus 2 2 100%
Cylidrus** 1 0 0%
Cymatodera ~130 44 ~30%
Cymatoderella 3 3 100%
Lecontella 3 3 100%
Monophylla 5 3 60%
Neocallotillus 3 2 67%
Onychotillus 5 2 40%

TOTAL 157 64 40%

* Figure obtained from all revised material loaned from collections mentioned in the text,
Corporaal 1950, the updated Barr unpublished checklist (1979), and subsequent descriptive works
of Rifkind (1993, 199, 1996), Rifkindet al.(2010), Burke (2013), Burke &olnerowich, 2014

and Burke et al. (2015).
** Distribution of Cylidruswas discused in Chapter 2.
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Table 3.2Morphological characters and states used in the phylogenetic analysis of the New World
Tillinae. Characters in italics were excluded from the analysis because they were parsimony
uninformative.

HEAD:
1. Postgulaplate or postgular process: 0, present (Fig-A;8L, absent (Fig. 3-8)
2. Head measured across eyes: 0, not wider than pronotum (Fids. 3lA, 3.5B); 1, as
wide or wider than pronotum (Figs. 3M 3.4-F, 3.6D, 3.7-F)
3. Eyes: Eyes: 0, height ledsain two times their width (Fig. 30); 1, height at least two
times their width (Fig. 3.9 B, D)
Frons of male: 0, not impressed; Ljmpressed
Clypeus: 0, not emarginate; 1, emarginate
Eyes: 0, not protuberant (Figs. 34 3.14C); 1, protuberanfFigs. 3.10 A, B, 3.13 A, D)
Anterior eye emargination: 0, absent (Fig. 3Q)) 1, present (Fig. 3.10 A, B)
Eyes: 0, finely faceted (Fig. 3A); 1, strongly faceted (Fig. 3.8, 3.16D)
Antennal club: 0, symmetrical (Fig. 3-89; 1, asymmetrical (Fig3.15B); 2, absent
(Fig. 3.15C)
10.Scape: 0, short, less than half the length of horizontal eye width (FigFR.15
elongate, at least half the length of horizontal eye width (FigC33210D)

© © N o g &

11. Antennal sockets: 0, separated from eyes by less tbamies the horizontal diameter of
eye (Fig. 3.10A); 1, separated from eye by at least 0.5 times the horizontal diameter of
eye (Fig. 3.16B)

12.Last antennomere of male: 0, shorter than the length of two previous antennomeres (Fig.
3.15C) 3.15E); 1, atleast as long as the length of two previous antennomeres (Fig. 315
D, 3.15G)

13.Antenna: 0, composed of 11 antennomeres (Fig-B,1515E); 1, composed of 10
antennomeres (Fig. 3.99

14.Funicles: 0, tightly articulated (Fig. 3A®); 1, loosely articulate¢Fig. 3.15C)

15.Mandibular denticle: 0, present; 1, absent

16.Mesal prosternal length: 0, at least the length of procoxal cavity Fig(@B1)11, less
than the length of procoxal cavity Fig. (3:B11)

239



17.Antenna of male: 0, do not extend beyond posteriogmaf pronotum (Fig. 34, 3.5
A, B, 3.6E); 1, extending beyond posterior margin of pronotum (FigD3.8.6 A, C)

18. Protibia: 0, armed with two spurs; 1, armed with one spur; 2, unarmed

19.Mesotibia: 0, armed with two spurs; 1, armed with one spuma&;med

20. Metatibia: 0, armed with two spurs; 1, armed with one spur; 2, unarmed

21.Protarsal claw: 0, with two denticles (Fig. 3:Bp, 1, with one denticle; 2, without
denticles (Fig. 3.1-E, 3.13E)

22.Interior protarsal claw: 0, joined to denticle (Fig. 3Ap, 1, separated from denticle (Fig.
3.12B)

23.Basal denticle of protarsal claw: 0, triangular with margins straight (Fig. 3.12 A, B); 1,
triangular with margins procurved; 2, digitiform (see Fig. 2.6 from Chapter 2)

24.Protarsal pulvilli: 0, absent (Fig 3.18); 1, present (Fig. 3.1B)

25. Protarsus: 0, without pulvillus; 1, with two pulvilli; 2, with three pulvilli; 3, with four
pulvilli

26.Mesotarsus: 0, without pulvillus; 1, with two pulvilli; 2, with three pulvilli; 3, with four
pulvilli

27.Metatarsus: 0, without pillus; 1, with two pulvilli; 2, with three pulvilli; 3, with four
pulvilli

28.Fourth protarsomere: 0, not reduced (Figs.-®01B8.13F); 1, reduced (Fig. 3.1E-1)

29. Fourth protarsomere with fourth pulvillus: 0, not incised (Fig. 3415); 1, incised (Fig.
3.151-1)

30.Tarsal formula: 0, %-5; 1, 554

31.Terminal labial palp: O, cylindrical (Fig. 3.43-2); 1, subsecuriform (Fig. 3.18B); 2,
securiform (Fig. 3.13)

32.Terminal maxillary palp: 0, cylindrical (Fig. 3.4G-1); 1, subsecuriform (Fig. 3.13); 2,
secuiform (Fig. 3.13B)

THORAX

33. Anterior coxal cavities: 0, with procryptosternum fused to pronotal extension (Fig. 3.11

B-2); 1, with procryptosternum not fused to pronotal extension (Fig-8-2)L
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34.Pronotum: 0, with subapical sides constricted, narrower sh&rontal sides (Fig. 3-8);
1, with subapical sides as broad as subfrontal sides (Fig)3.6

35.Pronotal trichobotria: 0, absent; 1, present

36.Dorsolateral ridge separating disc from hypomeron: 0, absent (FigA3.14
incomplete, do not reach basengpomeron (Fig. 3.1); 2, complete, reach base of
hypomeron (Fig. 3.14B)

37.Proepimeron and prosternum: O, separated at dorsolateral area of procoxa (Fig; 3.14
1, partially separated at dorsolateral area of procoxa but never confluent; 2, confluent at
dorsolateral area of procoxa (Fig. 3B}

38. Lateral margin of pronotum in dorsal view: 0, parallel (Fig. B)61, sinuate (Fig. 3.26
A); 2, bisinuate (Fig. 3.12®); 3, campanulate (Fig. 3.4®)

39.Pronotum: 0, widest at middle (Fig. 38j; 1, anterior mayin of pronotum as wide as
middle (Fig. 13.€D)

40. Anterior transverse depression on pronotal disc: 0, absent (FigBB.16present (Fig.
3.16A)

41. Subbasal impression on pronotal disc: 0, absent (Fig-3)14,; present (Fig. 3.1DB)

42.Posterior portiorof proepimerones: 0, fully surrounding procoxal cavities (Fig.-8,11
3.11-C); 1, partially surrounding procoxal cavities (Fig. 3A)1

43.Proepimerones behind coxal cavity: O, present (Fig--B)11, absent (Fig. 3.14)

44.Prointercoxal process: 6pmplete (Fig. 3.1-B-3); 1, incomplete (Fig. 3.1A-3)

45, Distal end of prointercoxal process: 0, not expanded laterally Fig-£3;111, expanded
laterally (Fig. 3.11B)

46. Prothoracic rest (peduncle): 0, absent (Fig. A)11, present (Fig. 3.1C-2)

47.Mesogernum: O, punctate; 1, puncticulate; 2, smooth

48. Longitudinal marking on mesal area of metasternum: 0, absent; 1, present

49.Mesocoxal cavities: 0, not projecting; 1, projecting

50. Mesosternum: 0, wider than long; 1, as long as wide; 2, longer than wide

51. Mesocoxal cavities surrounded by: 0, mesosternum and metasternum; 1, mesosternum,
mesepimeron and metasternum; 2, mesosternum, mesepisternum, mesepimeron and
metasternum

52.Mesotrochantines: 0, exposed; 1, concealed; 2, absent
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53. Metasternum: 0, wider than long; longer than wide

54.Metasternum of males: 0, unarmed (Fig. 3X)71, articulated with a pair of tubercles
(Fig. 3.1%B); 2, articulated with a pair of carinae (Fig. 3@y

55. Metasternum: O, punctate, 1, puncticulate; 2, smooth

56. Longitudinal marking omimesal area of metathorax: 0, not impressed; 1, impressed

57.Metepisternum: 0, visible throughout its length (Fig. 30)7 1, covered by elytron (Fig.
3.17-E)

ELYTRA

58. Elytral ground: 0, glabrous (Fig. 3A); 1, vested (Fig. 3-D)

59. Elytral punctations: Oarranged in regular striae (Fig. 3:E$, 1, arranged in irregular
straie Fig. 3.18); 2, absent (Fig. 3.18)

60. Elytral disc: 0, without ridges or elevations (Fig.-B63.6:D); 1, with at least one ridge
or a pair of elevations (Fig. 35, 3.6A)

61. Anterior margin of elytral disc: 0, smooth (Fig. 3-:09; 1, moderately punctate,
interstices at least as broad as punctuation (Fig-B)12, coarsely punctate, interstices
narrower than punctuation (Fig. 3:29

62.Lateral margins of male elytra: 0, subpataliég. 3.6C, 3.7B, 3.7-C); 1, expanded on
second half (Fig. 3-&, 3.7 A, E)

63. Punctations on elytral disc: 0, extending to apex (Fig.-B}t&, extend beyond half but
do not reach apex (Fig. 3-48); 2, do not extend beyond first half (Fig. 3BB

64.Elytral apices: 0, triangular (Fig. 3.20); 1, subquadrate (Fig. 3-20); 2, notched (Fig.
3.20F); 3, rounded (Fig. 3.28)

65. Elytral disc: O, glabrous; 1, with setae of one size; 2, with setae of two sizes; 3, with setae
of three sizes

66. Elytral base: 0, witltomplete transversal carina (Fig. 3B)) 1, with incomplete
transversal carina (Fig. 3.49); 2, without transverse carina (Fig. 3-2D

67.Humeri: O, indicated (Fig. 3:B, 3.5B); 1, not indicated (Fig. 3:E)

68. Elytral apices: 0, confluent (Fig. 3-42); 1, not confluent (Fig. 3.2&)

69. Epipleural fold: 0, complete, not narrowing toward apex; 1, gradually narrowing toward

apex; 2, incomplete
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ABDOMEN

70.Ventrites 15: 0, not marked laterally (Fig. 3.48); 1, marked laterally (Fig. 3.118)

71.Metacoxal cavities), not carinate 1, carinate (Fig. 3:D2

72.Ventrites 14 of male: 0, with intersegmental membranes absent; 1, with intersegmental
membranes in at least one segment but not all; 2, with intersegmental membranes in all
segments

73. Fifth visible ventrite of maled, not emarginate (Fig. 3.A2); 1, emarginate (Fig. 3.22)

74 Fifth visible ventrite of female: 0, not emarginated (Fig. 33211, emarginated (Fig.
3.21:B)

75. Sixth visible segment of males: 0, not modified, unspecialized (Fig:B.21, modified,
specidized (Fig. 3.21F)

76.Pygidium of male: 0, concealed in dorsal view (Fig. 3831, exposed in dorsal view
(Figs. 3.7 DF, 3.21B)

77.Wing folding microthrichia: 0, absent in all visible tergites; 1, present in at least one

tergite

AEDEAGO

78.Phallobasic apodemd, absent; 1; preserfFig. 3.23A, 3.23C)

79.Phallus with copulatory piece: 0, tapered at apex (Fig-8:2222F-1); 1, swollen at
apex (Fig. 3.22B-1); 2, rounded at apex (Fig. 3-:281); 3, blunt at apex (Fig. 3.22-1)

80. Phallic plate: 0, armed wité row(s) of denticles (Fig. 3.28-1, G-1, D-2); 1, unarmed
(Fig. 3.22E)

81.Intraspicular plate: 0, absent; 1, present, elongate (FIigzEB232, present, short,
rounded (Fig 3.2&-1)

82.Phallic spicula: 0, absent (Figs. 3:223.23B); 1, present (Fig3.22C-3)

83.Phallobasic apodeme: 0, not expanded distally (Fig-&-32B-2); 1, expanded distally
(Fig. 3.23C-2)

84.Phallobasic apodeme: 0, long, at least one third length of tegmen (Fi3-3)24, less
than one third length of tegmen (Figs. 3224, 323-A-2)

85.Phallobase: 0, subparallel (Figs. 3223.23D); 1, trigonal (Fig. 3.2, F); 2, sinuate
(Fig. 3.22E)
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86.Parameres: 0, fused (Figs. 3.223.23D); 1, free (Figs. 3.2A, F, 3.23B)

87.Tegmen: 0, complete, fully covering phallus (Fig. 3@223.23D); 1, incomplete,
partially covering phallus (Figs. 3.2%, F, 3.23B)

88.Parameres: 0, pointed anteriorly (Fig. 323); 1, rounded anteriorly (Fig. 3.28-3; 2,
swollen anteriorly (Fig. 3.2D-2)

89. Endophallic struts: 0, short, less than the length oh&ey(Fig. 3.22-2); 1, long, at
least the length of tegmen (Fig. 3:B2R)

90. Endophallic struts: 0, in vertical position in relation to tegmen when in horizontal view;
1, in horizontal position in relation to tegmen when in horizontal view

91.Endophallic strug: 0, truncate distally (Fig. 3.22-3); 1, slender distally (Fig. 3.22-2);
2, robust distally (Fig. 3.2B-2)
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Table 3.3Character state dataatrix.

Taxon\ Character
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Collops bipunctatus
Collops quadripunctatus
Temnoscheila virescens
Tenebroides sp.
Chariessa pillosa
Enoclerus zonatus
Enoclerus nigripes
Madoniella dislocata
Necrobia rufipes
Neorthopleura thoracica
Pelonium leucophaeum
Phyllobaenus humeralis
Phyllobaenus pallipennis
Placopterus thoracicus
Priocera castanea
Trichodes nutalli
Zenodosus sanguineus
Cylidroctenus chalybaum
Cylidrus fasciatus
Gastrocentrum sp.
Orthocladiscus sp.
Stenocylidrus dispar
Strotocera grandis
Tilloideatransversalis
Araeodontia isabellae
Araeodontia marginallis
Araeodontia peninsularis
Barrotillus kropotkini
Bogcia disjuncta

Bogcia oaxacae
Callotillus bahamensis
Callotillus eburneocinctus
Neocallotillus elegans

Neocallotillus elegan&legan$

Neocallotillus eleganiafer)
Neocallotillus intricatus

Neocallotillus elegansntermediaté

Cymatodera aegra
Cymatodera angulifera
Cymatodera antennata
Cymatoderaalteata
Cymatodera barri
Cymatodera bicolor
Cymatodera bipunctata
Cymatodera californica
Cymatodera championi
Cymatodera conflagrata
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Table 3.3 (continued)

Taxon\ Character
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Cymatodera delicatula
Cymatodera depauperata
Cymatodera fascifera
Cymatodera floridana
Cymatodera fuchsii
Cymatoderagguatemalensis
Cymatodera hoegei
Cymatodera hopei
Cymatodera horni
Cymatodera inornata
Cymatodera latefascia
Cymatodera limatula
Cymatodera linsleyi
Cymatodera marmorata
Cymatodera mitchelli
Cymatodera neomexicana
Cymatodera obliquefasciata
Cymatodera pallida
Cymatodera prolixa
Cymatodera pseudotsuga
Cymatodera punctata
Cymatodera puncticollis
Cymatodera rosalinae
Cymatodera sallei
Cymatodera sericans
Cymatodera tricolor
Cymatodera tuta
Cymatodera usta
Cymatoderavagemaculata
Cymatodera ovipennis
Cymatodera venusta
Cymatodera werneri
Cymatodera xanti
Cymatodera xaviera
Cymatoderella collaris
Cymatoderella morula
Cymatoderella patagoniae
Lecontellabrunnea
Lecontellegnara
Lecontellsstriatopunctata
Monophylla californica
Monophylla pallipes
Monophylla terminata
Onychotillus vittatus
Onychotillus cubana
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Table 3.3 (continued)

Taxon\ Character 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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Collops bipunctatus
Collops quadripunctatus
Temnoscheila virescens
Tenebroides sp.
Chariessa pillosa
Enoclerus zonatus
Enoclerus nigripes
Madoniella dislocata
Necrobia rufipes
Neorthopleura thoracica
Pelonium leucophaeum
Phyllobaenus humeralis
Phyllobaenus pallipennis
Placopterus thoracicus
Priocera castanea
Trichodes nutalli
Zenodosus sanguineus
Cylidroctenus chalybaum
Cylidrus fasciatus
Gastrocentrum sp.
Orthocladiscus sp.
Stenocylidrus dispar
Strotocera grandis
Araeodontia marginallis
Araeodontia peninsularis
Barrotillus kropotkini
Bogcia disjuncta
Bogcianaxacae

Callotillus bahamensis
Callotillus eburneocinctus
Neocallotillus elegans
Neocallotillus elegan&legan$
Neocallotillus eleganiafer)
Neocallotillus intricatus
Neocallotillus elegansnfermediate
Cymatodera aegra
Cymatodera angulifera
Cymatodera antennata
Cymatodera balteata
Cymatodera barri
Cymatodera bicolor
Cymatodera bipunctata
Cymatodera californica
Cymatodera championi
Cymatodera conflagrata
Cymatodera delicatula
Cymatodera depauperata
Cymatodera fascifera
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Table 3.3 (continued)

Taxon\ Character 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
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Cymatodera floridana
Cymatodera fuchsii
Cymatodera guatemalensis
Cymatodera hoegei
Cymatodera hopei
Cymatodera horni
Cymatodera inornata
Cymatodera latefascia
Cymatodera limatula
Cymatodera linsleyi
Cymatodera marmorata
Cymatodera mitchelli
Cymatodera neomexicana
Cymatoderaobliquefasciata
Cymatodera pallida
Cymatodera prolixa
Cymatodera pseudotsuga
Cymatodera punctata
Cymatodera puncticollis
Cymatodera rosalinae
Cymatodera sallei
Cymatodera sericans
Cymatoderaricolor
Cymatodera tuta
Cymatodera usta
Cymatodera vagemaculata
Cymatodera ovipennis
Cymatodera venusta
Cymatodera werneri
Cymatodera xanti
Cymatodera xaviera
Cymatoderella collaris
Cymatoderella morula
Cymatoderella patagoniae
Lecontellabrunnea
Lecontellagnara
Lecontellsstriatopunctata
Monophylla californica
Monophylla pallipes
Monophylla terminata
Onychotillus vittatus
Onychotillus cubana
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Taxon\ Character 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
Collops bipunctatus 0 211 0 0 01 1.0 0 1 0 0 1 0 1
Collopgquadripunctatus 0 21 1 0 0 012 1.0 O 1 O O 1 0 1
Temnoscheila virescens 0 2 11 0 0 0O OO O O O O O O O0 1
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Table 3.3 (continued)

Taxon\ Character 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51

=
o
o
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Tenebroides sp.
Chariessa pillosa
Enoclerus zonatus
Enoclerus nigripes
Madoniella dislocata
Necrobia rufipes
Neorthopleura thoracica
Pelonium leucophaeum
Phyllobaenus humeralis
Phyllobaenus pallipennis
Placopterughoracicus
Priocera castanea
Trichodes nutalli
Zenodosus sanguineus
Cylidroctenus chalybaum
Cylidrus fasciatus
Gastrocentrum sp.
Orthocladiscus sp.
Stenocylidrus dispar
Strotocera grandis
Tilloidea transversalis
Araeodontia isabellae
Araeodontia marginallis
Araeodontia peninsularis
Barrotillus kropotkini
Bogcia disjuncta

Bogcia oaxacae
Callotillus bahamensis
Callotillus eburneocinctus
Neocallotillus elegans
Neocallotillus elegan&legan3
Neocallotillus elegan&afer)
Neocallotillus intricatus
Neocallotillus elegansnfermediate
Cymatodera aegra
Cymatodera angulifera
Cymatodera antennata
Cymatodera balteata
Cymatodera barri
Cymatodera bicolor
Cymatodera bipunctata
Cymatodera californica
Cymatodera championi
Cymatodera conflagrata
Cymatodera delicatula
Cymatodera depauperata
Cymatodera fascifera
Cymatodera floridana
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Table 3.3 (continued)

Taxon\ Character 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51
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Cymatodera fuchsii
Cymatodera guatemalensis
Cymatodera hoegei
Cymatodera hopei
Cymatodera horni
Cymatodera inornata
Cymatodera latefascia
Cymatodera limatula
Cymatodera linsleyi
Cymatodera marmorata
Cymatodera mitchelli
Cymatodera neomexicana
Cymatodera obliquefasciata
Cymatodera pallida
Cymatodera prolixa
Cymatodera pseudotsuga
Cymatodera punctata
Cymatodera puncticollis
Cymatodera rosalinae
Cymatodera sallei
Cymatodera sericans
Cymatodera tricolor
Cymatodera tuta
Cymatodera usta
Cymatodera vagemaculata
Cymatodera ovipennis
Cymatodera venusta
Cymatodera werneri
Cymatodera xanti
Cymatodera xaviera
Cymatoderella collaris
Cymatoderella morula
Cymatoderella patagoniae
Lecontellabrunnea
Lecontellggnara
Lecontellsstriatopunctata
Monophylla californica
Monophylla pallipes
Monophylla terminata
Onychotillus vittatus
Onychotillus cubana
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Taxon\ Character 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68
Collops bipunctatus 2 0 0200 11 0 0 0 0 1 2 2 o0 0
Collops quadripunctatus 2 0 0 2. 0o 01 2.0 0 1 0 1 2 2 o0 0
Temnoscheila virescens 0O 0 01 0O 0O OO O O O OO O o0 o 0
Tenebroides sp. 0O 0 0O OO OOOO O O O 0 0 1 o 0
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Table 3.3 (continued)

Taxon\ Character 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68
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Chariessa pillosa
Enoclerus zonatus
Enoclerus nigripes
Madoniella dislocata
Necrobia rufipes
Neorthopleura thoracica
Pelonium leucophaeum
Phyllobaenus humeralis
Phyllobaenus pallipennis
Placopterus thoracicus
Priocera castanea
Trichodes nutalli
Zenodosus sanguineus
Cylidroctenus chalybaum
Cylidrus fasciatus
Gastrocentrum sp.
Orthocladiscus sp.
Stenocylidrus dispar
Strotocera grandis
Tilloidea transversalis
Araeodontia isabellae
Araeodontia marginallis
Araeodontia peninsularis
Barrotillus kropotkini
Bogcia disjuncta

Bogcia oaxacae
Callotillus bahamensis
Callotillus eburneocinctus
Neocallotillus elegans
Neocallotillus elegan&legan3
Neocallotillus elegan&afer)
Neocallotillus intricatus
Neocallotillus elegansnfermediate
Cymatodera aegra
Cymatodera angulifera
Cymatodera antennata
Cymatodera balteata
Cymatodera barri
Cymatodera bicolor
Cymatodera bipunctata
Cymatodera californica
Cymatodera championi
Cymatodera conflagrata
Cymatodera delicatula
Cymatodera depauperata
Cymatodera fascifera
Cymatodera floridana
Cymatodera fuchsii
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Table 3.3 (continued)

Taxon\ Character 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68
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Cymatodera guatemalensis
Cymatodera hoegei
Cymatodera hopei
Cymatodera horni
Cymatodera inornata
Cymatodera latefascia
Cymatodera limatula
Cymatodera linsleyi
Cymatodera marmorata
Cymatodera mitchelli
Cymatodera neomexicana
Cymatodera obliquefasciata
Cymatodera pallida
Cymatodera prolixa
Cymatodera pseudotsuga
Cymatodera punctata
Cymatodera puncticollis
Cymatodera rosalinae
Cymatodera sallei
Cymatodera sericans
Cymatodera tricolor
Cymatodera tuta
Cymatodera usta
Cymatodera vagemaculata
Cymatodera ovipennis
Cymatoderavenusta
Cymatodera werneri
Cymatodera xanti
Cymatodera xaviera
Cymatoderella collaris
Cymatoderella morula
Cymatoderella patagoniae
Lecontellabrunnea
Lecontellegnara
Lecontellsstriatopunctata
Monophylla californica
Monophylla pallipes
Monophylla terminata
Onychotillus vittatus
Onychotillus cubana
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Collops bipunctatus 0O 0 0O 0O OO0 0 1 O 0 o 0o 1 1 o0
Collops quadripunctatus
Temnoscheila virescens
Tenebroides sp.
Chariessa pillosa
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Table 3.3 (continued)

Taxon\ Character 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85
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Enoclerus zonatus
Enoclerus nigripes
Madoniella dislocata
Neorthopleura thoracica
Necrobiarufipes

Pelonium leucophaeum
Phyllobaenus humeralis
Phyllobaenus pallipennis
Placopterus thoracicus
Priocera castanea
Trichodes nutalli
Zenodosus sanguineus
Cylidroctenus chalybaum
Cylidrudasciatus
Gastrocentrum sp.
Orthocladiscus sp.
Stenocylidrus dispar
Strotocera grandis
Tilloidea transversalis
Araeodontia isabellae
Araeodontia marginallis
Araeodontia peninsularis
Barrotilluskropotkini
Bogcia disjuncta

Bogcia oaxacae
Callotillus bahamensis
Callotillus eburneocinctus
Neocallotillus elegans
Neocallotillus elegan@legan3
Neocallotillus elegan&afen
Neocallotillus intricatus
Neocallotillus elegansniermediate
Cymatodera aegra
Cymatodera angulifera
Cymatodera antennata
Cymatodera balteata
Cymatodera barri
Cymatodera bicolor
Cymatodera bipunctata
Cymatodera californica
Cymatodera championi
Cymatodera conflagrata
Cymatodera delicatula
Cymatodera depauperata
Cymatodera fascifera
Cymatodera floridana
Cymatodera fuchsii
Cymatodera guatemalensis
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Table 3.3 (continued)

Taxon\ Character 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85

Cymatodera hoegei
Cymatodera hopei
Cymatodera horni
Cymatodera inornata
Cymatodera latefascia
Cymatodera limatula
Cymatodera linsleyi
Cymatodera marmorata
Cymatoderanitchelli
Cymatodera neomexicana
Cymatodera obliquefasciata
Cymatodera pallida
Cymatodera prolixa
Cymatodera pseudotsuga
Cymatodera punctata
Cymatodera puncticollis
Cymatodera rosalinae
Cymatoderasallei
Cymatodera sericans
Cymatodera tricolor
Cymatodera tuta
Cymatodera usta
Cymatodera vagemaculata
Cymatodera ovipennis
Cymatodera venusta
Cymatodera werneri
Cymatodera xanti
Cymatodera xaviera
Cymatoderella collaris
Cymatoderella morula
Cymatoderella patagoniae
Lecontellabrunnea
Lecontellggnara
Lecontellsstriatopunctata
Monophylla californica
Monophylla pallipes
Monophylla terminata
Onychotillus vittatus
Onychotillus cubana
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Taxon\ Character 86 87 88 89 90 91
Collops bipunctatus O 0 2 1 0 1
Collops quadripunctatus 0O 0 2 1 0 2
Temnoscheila virescens 1 0 2 1 1 2
Tenebroides sp. 1 0 2 1 1 2
Chariessa pillosa 0O 1 1 1 1 1
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Table 3.3 (continued)

Taxon\ Character 86 87 88 89 90 91

o
=
=

Enoclerus zonatus
Enoclerus nigripes
Madoniella dislocata
Necrobia rufipes
Neorthopleura thoracica
Pelonium leucophaeum
Phyllobaenus humeralis
Phyllobaenus pallipennis
Placopterughoracicus
Priocera castanea
Trichodes nutalli
Zenodosus sanguineus
Cylidroctenus chalybaum
Cylidrus fasciatus
Gastrocentrum sp.
Orthocladiscus sp.
Stenocylidrus dispar
Strotocera grandis
Tilloidea transversalis
Araeodontia isabellae
Araeodontia marginallis
Araeodontia peninsularis
Barrotillus kropotkini
Bogciadisjuncta

Bogcia oaxacae
Callotillus bahamensis
Callotillus eburneocinctus
Neocallotillus elegans
Neocallotillus elegan@legan3
Neocallotillus elegan&afen
Neocallotillus intricatus
Neocallotillus elegansnger.)
Cymatodera aegra
Cymatodera angulifera
Cymatodera antennata
Cymatodera balteata
Cymatodera barri
Cymatoderabicolor
Cymatodera bipunctata
Cymatodera californica
Cymatodera championi
Cymatodera conflagrata
Cymatodera delicatula
Cymatodera depauperata
Cymatodera fascifera
Cymatodera floridana
Cymatodera fuchsii
Cymatodera guatemalensis
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Table 3.3 (continued)

Taxon\ Character

86 87 88 89 90 91

Cymatodera hoegei
Cymatodera hopei
Cymatodera horni
Cymatodera inornata
Cymatodera latefascia
Cymatodera limatula
Cymatodera linsleyi
Cymatodera marmorata
Cymatodera mitchelli
Cymatodera neomexicana
Cymatodera obliquefasciata
Cymatodera pallida
Cymatodera prolixa
Cymatodera pseudotsuga
Cymatodera punctata
Cymatodera puncticollis
Cymatodera rosalinae
Cymatoderasallei
Cymatodera sericans
Cymatodera tricolor
Cymatodera tuta
Cymatodera usta
Cymatodera vagemaculata
Cymatodera ovipennis
Cymatodera venusta
Cymatodera werneri
Cymatodera xanti
Cymatodera xaviera
Cymatoderella collaris
Cymatoderella morula
Cymatoderella patagoniae
Lecontellabrunnea
Lecontellggnara
Lecontellsstriatopunctata
Monophylla californica
Monophylla pallipes
Monophylla terminata
Onychotillus vittatus
Onychotillus cubana
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Callaps bipunctatus
Collops guadrimaculatus
Temnoscheilavirescens
Tenebroides sp
Fenodosus sanguineus
Madaniella dislocata
Chariessa pillosa
Peloniurm leucophaeum
Mecrohia rufipes
Meorthopleura tharacica
Phyllohaenus humeralis
Phyllabaenus pallipennis
Priocera castanea
Trichodes nutalli
Enoclerus abdominalis
Enoclerus nigripes
Placopterus thoracicus
Cylidroctenus chalybaum
Cylidrus fasciatus
Stenocylidrus dispar
Gastrocentrum sp
Orthocladiscus sp
Strotocera grandis
Tilloidea transversalis
Onychotillus vittatus
Onychotillus cubana
Maonaphylla califorica
Manophylla pallipes
Maonaphylla terminata
Barrotillus kropotkini
Meocallotillus elegans
M. elegans (vafen

M. elegans (eliagans)

M. elegans (intermediats)
Meocallatillus intricatus
Callotillus hahamensis
Callotillus eburneacinctus
Cymatoderella morula
Cymatoderella callaris
Cymatoderella patagoneae
Cymatodera tuta
Cymatodera tricolar
Cymatodera rosalinae
Cymatadera xaviera
Cymatodera usta
Cymatadera xanti
Cymatodera antennata
Cymatadera fascifera
Cymatodera conflagrata
Cymatadera hicolar
Cymatodera inornata
Cymatodera delicatula
Cymatodera pallida
Cymatodera aeqgra
Cymatodera puncticollis
Cymatodera werneri
Cymatodera sericans
Cymatodera angulifera
Araendontia isabellae
Araeodontia marginallis
Araeadontia peninsularis
Cymatodera limatula
Cymatadera ohliguefasciata
Cymatodera hipunctata
Cymatadera vagemaculata
Bogeia disjuncta

Bogeia oaxacae
Lencontella anara
Lecontella brunnea
Lecontella striatopunctata

Melyridae

Trogossitidae

Thaneroclerinae
Epiphloeinae

Peloniinae

Korynetinae
Neorthopleurinae

Hydnocerinae

Oerinae

0ld world
Tillinae

MNew Vvorld
Tillinae



Cymatodera latefascia
|_ Cymatodera pseudotsuga
Cymatodera linsleyi

80 Cymatodera californica
72 Cymatodera horni
Cymatodera hopei
Cymatodera punctata
Cymatodera fuschsii
Cymatodera flaridana

———
72 Cymatodera mitchelli
Cymatodera ovipennis New World
64 Cymatodera barri Tillinae
Cymatodera depauperata

Cymatodera balteata
r—— Cymatodera neomexicana
60 Cymatodera guaternalensis

nre—Cymatodera hoegei

Ceroidea non-Cleridae Cymatodera marmorata
M deridae non-Tillinae 56 Cymatadera charmpioni

Ceridae Old World Tillinae a3 Cymatodera sallei

deridae New World Tillinae _: Cymatodera proliza

Cymatodera venusta

Fig. 3.1Strict consensus tree of 2667 equally most parsimonious trees found for unordered and
unweighted dataset. Nebleridae (yellow) and NoiTillinae (pink squares) indicate outgroup, and

Old World Tillinae (Grea) and New World Tillinae (orange) represent ingroup. Color branches
represent diversification of genera within Tilliniae. When supported, bootstrap valussane

above branche3he kgends shown at the lowdeft corner of the topology.
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Collops bipunctatus

Collops
J™ Temnoscheila virescens

e Tenebroides sp
)

= Madoniella dislocata

|_: Chariessa pillosa
Pelonium leucophaeurn

™ Necrobia rufipes

R N oorthopleura thoracica

|_: Phyllobaenus humeralis
Phyl "

|_: Priocera castanea
Trichodes nutalli

l_C Enoclerus abdominalis
Enoclerus nigripes

Placopterus thoracicus
= Cylidroctenus chalybaum

|_: Cylidrus fasciatus
Stenocylidrus dispar

Gastrocentrum sp
orh

sp

Strotocera grandis

Clade 1

Tilloidea tr alis
Onychotillus vittatus

b Onychotillus cubana
™ Monoprla califomica
1 1 pallipes
Clade 2 Monophydla terminata
P
MNeocallotillus elegans
- e — | 210G3NS (Valel)
pr— . 2legans (elegans)
N. elegans (intermediate)
Neocallotillus intricatus
Callotillus bahamensis
Callotillus ebumeocinctus
Clade 3 [ Cymatoderella morula
- 1 lla collaris
Cymatoderelia patagoneae
dera tuta
Cymatodera tricolor
Clade 4 Cymatodera rosalinae
Cymatodera xaviera
Cymatodera usta
Cymatodera xanti
Cy
C fascifera
_— P R
_E: Cymatodera bicolor
Cymatodera inornata
C
Cymatodera pallida
Cymatodera aegra
Cymatodera puncticollis
Cymatodera wemeri
C
ps = :
et i
_L|_|_: Araeodontia marginallis
Araeodontia peninsularis
r—Cymatodera limatula
C iat
_L: Cymatodera bipunctata
Cymatodera vagemaculata
Bogcia disjuncta
Bogela oaxacae
Lencontella gnara
Lecontella brunnea
5 - Lecontella striatopunctata
|:| Modified pygidium Cymatod 1
c p
B Old Wolrd | Crmatoders insleyi
Clade 5 Cymatodera califomica
B USA - Canada Cymatodera homi
Cymatodera hopei
East USA Cy punctata
C fuschsii
I West USA I ¢ floridana
B USA - Mexico North o e
_ Mexico Cymatodera barmi
Cymatodera depauperata

Central America

0 Mexico - Central America
Caribbean

I Mexico - Central - South America

balteata

C
c ana
C d i

r—— Cymatodera hoegei
¢ d

C:

Cymatodera sallei
Cymatodera prolia
Cymatodera venusta

tricolor group

aegra - werneri group

oaxacae group

hopei- horni group

floridana - depauperata
group

hoegei - guatemalensis
group

Male pygidium not modified

Male pygidium modified

Fig. 3.2Strict consensus tree generated by parsimony inference indicating six major species groups
for the Cymatodera + Araeodontia + Bogcia ktecontellalineage (Clades 4 + 5). Two major
lineages for this clade can be inferred based omte pygidium, those clades are shown with

an illustration of a representative male pygidium. Colored branch tips represent distribution of the
Tillinae in ten major geographical regions indicated at the lower left corner of the topology.
Distribution of Ad World tillinids is not detailed.

259



Caollops bipunctatus
B b Melyridae

72

100

Collops quadrimaculatus
Temnoscheilavirescens

100

95

R Timehiroides sp Trogossitidae

100

Zenodosus sanguineus
|_ hadoniella dislocata

Thaneroclerinae
Epiphloeinae

Chariessa pillosa

R B0 001 l2UCOPhARUM Peloninae

78

Mearthopleura tharacica Korynetinae

87

61

Mecrobia rufipes
|_ Placopterus thoracicus

Heorthopleurinae

08

Enoclerus abdominalis
R E10c101US nigripes
Phyllobaenus humeralis

erinae

R ptll0baenus pallinennis Hydnocerinae

Priocera castanea

52

erinae

R Trichodes nutalli
Cylidroctenus chalybaum

R Ciliciruis faselatus

Gastrocentrum sp 0ld world

Ortho 15 50 Tillinae

Stenocylidrus dispar

Tilloidea transversalis
nychatillus vittatus

- Clade 1

99

R () hitillus cubana
66 Barrotiollus krapatkini
98 Meocallotillus intricatus
88 Callotillus bahamensis
Callotilus eburneocinctus
Neacallotilus elegans

Clade 2

M. elegans (elegans)
M. elegans (vafeh
N, elegans dntermediate)
100 |_ Monophylla califomica
|_3|_ Monophylla pallipes
Monaophylla terminata

Argendontia

=
=
=

I
L8 Araeodontia marginallis
R 1rac0dONtia peninsularis

20 Baogcia disjuncta

R Bz navacae
&0 e Cymatodera aegra

I£|_ Cymatodera puncticallis
Cymatodera werneri

Cyrmatodera angulifera

Cymatodera antennata

Strotocera grandis
58 e Cymatodera conflagrata

65

— L 100 Cymatodera bicolor
Cymatodera inornata
63 Cymatodera bipunctata

Cymatodera vagemaculata

Cymatodera delicatula New World

Cymatodera fascifera Tillinae

Cymatodera

Cymatodera limatula

Cymatodera ohlig

Cymatodera pallida
58 |_ Cymatodera fricolor

Cymatodera rosalinae
L Cymatodera xaviera

Cymatodera serican:

Cymatodera tuta

Cymatodera usta

Cymatodera xanti
78 |_ Cymatoderella marula

Cymatoderella collaris
Clade 3 R Cyrpiatoderella patagoneae

100 | opic0htella ghara

|_U|_ Lecontella brunnea
Lecontella striatopunctata

Cymatodera punctata

Cymatodera pseudotsuga

58 [ Cymatodera linsleyl

Fil
Clade 5

Cymatodera califomica
I_IL: Cymatadera hopei
Cymatodera harni

Cymatodera fuschsii

62

57

Cymatodera balteata
78 Cymatodera floridana
90 Cymatodera mitchelli

65 Cymatodera vandyki

85 Cymatadera barri
Cymatodera depauperata
Cymatadera neomexicana

Cymatodera guatemalensis

Cymatodera hoegei

il Cymatadera marmorata
62 Cymatodera championi
95 Cymatodera sallei
98 Cymatodera pralixa

Cymatodera venusta

Fig. 3.3 50% majorityrule consensus treesultingfrom Bayesian analysis (standard discrete
model).When supported, numbers above branches represent posterior probabilityGlatiess.
obtained from maximum parsimony analysien supportedreindicated belowranches.
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Fig. 3.4 Habitus of: A.Cylidrus fasciatus(male); B. Cylidroctenus chalybaeurfmale); C.
Orthocladiscus sp(male); D.Stenocylidrus dispagmale); E.Tilloidea transversaligmale); F.
Strotocera grang (male).
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Fig. 3.5 Habitus of: A.Tenebroides americanu@nale); B. Enoderus zonatus(male); C.
Onychotillus vittatugmale); D.Monophylla terminatgmale); E.Neoallotillus elegangmale);
F. Callotillus eburneocinctugmale).
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Fig. 3.6 Habitus of: ABarrotillus kropotkini (male); B. Cymatoderella collaris(male); C.
Araeodontia peninsularigmale); D.Lecontellabrunea(male); E.Bogcia oaxacagmale); F.
Cymatodera rosalinagmale).
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Fig. 3.7 Habitus of: ACymatodera bipunctatemale); B.C. aegra(male); C.C. limatula(male);
D. C.fuchsii(male); E.C. ovipennigmale); F.C. hoege{male).
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Fig. 3.8 AB Gular structure: A. Arrow 1 indicates pagular process present {Dymatodera
californica; B. arrow 1 indicates posfular process absent ifiemnoscheila virescen€-D
Anterior portion of metasternum: C. arrow 1 indicates metaventral process not depressed in
Cymatodera linsleyiD. arrow 1 indicates metaventral process deprességnratodera balteata.
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Fig. 3.9A-B Ommatidiaof: Enoclerus zonaty$. Cymatodera venust&-D. Size of eyes of: C.
Cymatodera rosalingeD. C. venustaarrows indicate vertical length in relation to horizontal
length.
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