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Aphrophoridae Clastopteridae

Machaerotidae

Epipygidae

Cercopidae

~3,000 species
in 340 genera, with

worldwide distribution



Economic Impact

Sugarcane BlightScotch Pine BlightLucerne Dwarf DiseasePeach Gummosis

!Grass-feeding spittlebugs are a major biotic limit to forage grass, milk, and

beef production in rangelands and pastures of the Neotropics (Valério

et al. 1996)

Brachiaria decumbens

!in Colombia alone, annual damage is estimated at US $8.5-34.0 million

(Holmann & Peck 2002)

Pectinariophyes reticulata

Neophilaenus lineatus

Philaenus spumarius

Philaenus maghresignus

Evexus n.sp. 2 (emphatica?)

Epipyga n.sp. (afasciata?)

Evexus n.sp. 1 (rakitovi?)

Liorhina sp.

Aphrophora alni

Aphrophora cribrata

Cephisus siccifolius

Lepyronia coleopterata

Lepyronia quadrangularis

Cosmocarta sp.

Aeneolamia contigua

Prosapia bicincta

Zulia vilior

Mahanarva costaricensis

Clastoptera proteus

Clastoptera brunnea

Clastoptera obtusa

Clastoptera testacea

Froggatoides typicus

Pauropsalta corticinus

Tettigarcta crinita

Tettigarcta tomentosa

Putoniessa rivularis

Flexamia areolata

Pemmation aspera

Paracephalelus brunneus

Deiroderes inermis

Aetalion reticulatum

Gerridius fowleri

Lophyraspis sp.

Guayaquila gracilicornis

Ophiderma definita

Fulgoridae

Tropiduchidae

Dictyopharidae

Delphacidae

Cixiidae

Cicadomorpha

Cryan, 2005:
Systematic Entomology

Cercopoidea

Cicadoidea

Membracoidea

Carvalho & Webb, 2005Hamilton, 2001

Hypothesis 2: NW Cercopidae

     constitute monophyletic lineage

     -- subfamily Ischnorhininae

Hypothesis 1: reclassification of

   families -- Cercopidae,

   Clastopteridae, & Epipygidae

Project: Cercopoidea
!Large-scale phylogenetic investigation of neglected superfamily

!Tests of classification at multiple taxonomic levels

!Biogeography & Biology

!NSF proposal in review

!Preliminary data set: 178 taxa / 3 genes

!Proposed data set: 500 taxa / 5 genes

Tests of classification at multiple taxonomic levels



Myers et al. 2000
Combined Data Set

12S 16S EF-1! CO I-IIWg18S 28S H3Morph

Outgroups

Philaenus spumarius

Philaenus tesselatus

Philaenus spumarius

Philaenus spumarius

Philaenus loukasi

Philaenus maghresignus

Philaenus spumarius

Philaenus arshlani

Philaenus spumarius

Philaenus spumarius

Philaenus spumarius

Philaenus spumarius

Philaenus spumarius

Philaenus signatus

CER072

CER074

Philaenus spumarius

Neophilaenus lineatus

Neophilaenus lineatus

Philaenus sp.
Philaenarcys bilineata

CER159

CER162

CER167

Clovia sp.

Clovia sp.

Clovia sp.

Clovia sp.

Cephisus siccifolius

Cephisus sp.

Liorhina (?) sp. 1

Liorhina (?) sp. 2

Lepyronia quadrangularis

CER173

Lepyronia coleoptrata

Poophilus sp.

CER188

Poophilus costalis

Poophilus sp. nr. terrenus

Poophilus grisescens or latiusculus (?)

Aphrophora saratogensis

Aphrophora permutata

Aphrophora alni

Aphrophora cribrata

CER073

CER223

Aphrophora quadrinotata

CER148

CER154

CER150

Sphodroscarta gigas (?)

CER149

CER204

N.Gen. n.sp. “r”

N.Gen. n.sp. “e”

Epipyga n.sp.

Clastoptera sp.

Clastoptera agrinonia

Clastoptera sp.

Clastoptera obtusa

Clastoptera sp.

Clastoptera laenata

Clastoptera xanthocephala

Clastoptera proteus

Clastoptera brunnea

Clastoptera saintcyri

CER224

Hindoloides bipunctatus

Hindoloides bipunctatus

Hindoloides bipunctatus

Machaerota pugionata

Machaerota takeuchii

Pectinariophyes reticulata

Pectinariophyes reticulata

CER198

Pectinariophyes sp.

Pectinariophyes stalii

Chaetophyes vicina

Polychaetophyes serpulidia

Locris pullata

CER267

Locris sp.

CER197

Locris rubra

Locris sp.

CER226

CER227

CER191

CER022

CER081

Aufidus sp.

Machadoa invenusta

Locris (?) sp.

CER048

CER176

Euryaulax carnifex

CER051

CER169

CER256

CER255

CER082

CER158

CER170

CER184

CER160
CER168

CER153

CER146

Zulia vilior

CER092

Aeneolamia albofasciata (?)

Isozulia astralis
CER069

CER064

Aracumunia dimorpha

CER065

Prosapia plagiata

Prosapia bicincta

CER058

CER067

Sphenorhina proserpina

Sphenorhina rubra

CER063

Mahanarva costaricensis

CER066

CER070

Iphirhina perfecta

Tomaspis biolleyi

Huaina inca

Sphenorhina sp.

CER157

Catrimania sp. nr. insignis

CER174

Catrimania sp. nr. semivitrea

Ocoaxo (?) sp.

Ocoaxo sp.

Maxantonia diversa (?)

Laccogrypota grandis (?)

Maxantonia quadriguttata

Maxantonia mylabroides

Laccogrypota praelata

Baetkia maroniensis

Homalogrypota coccinea

CER257

CER187

CER194

CER205

CER259

CER071

Microsargane sp.

CER055

CER049

Leptataspis discolor (?)

CER043

Cosmoscarta sp.3

CER053

CER045

CER054

CER044

CER130

Cosmoscarta sp.2

CER119

Cosmoscarta sp.4

CER046

Cosmoscarta bispecularis

Cosmoscarta sp. prob. abdominalis or heros (?)

Leptataspis sp. prob. fulviceps or fuscipennis (?)

CER181

Suracarta tricolor (?)

Uchidae (?) sp.

CER161

CER163

Cosmoscarta dimidiata

CER192

Hemitriecphora sp.

CER262

Clastoptera testacea

Leptataspis discolor (?)

!Preliminary Analysis:
!Max. Parsimony
!Strict consensus of 

>60K topologies!

Epipygidae

Machaerotidae

Clastopteridae

Epipygidae

Aphrophoridae

Cercopidae

Testing Classification
I. Family Level

!5 described families

Cercopidae

Aphrophoridae

Clastopteridae

Machaerotidae

18S+28S+H3
Strict consensus
of >60,000 ept



Testing Classification
II. Subfamily Level

Ischnorhininae

Cercopinae

Aphrophorinae

Machaerotinae
Hindolinae

Clastopterinae

Epipyginae

!Existing Classification

Carvalho & Webb, 2005
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