
Jason Cryan
Laboratory for Conservation

And Evolutionary Genetics

Is Auchenorrhyncha
REALLY

Paraphyletic?
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“Homoptera”
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Hennig (1981)

Zrzavy (1990)

Wheeler (1993)
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Phylogenetic Hypotheses of
Major Hemipteran Lineages

Fulgoromorpha: Cicadomorpha 1:
Cicadoidea

Cicadidae
Tettigarctidae



Cicadomorpha 2:
Cercopoidea

Cercopidae Aphrophoridae Epipygidae
Clastopteridae Machaerotidae

Cicadomorpha 3:
Membracoidea

Cicadellidae Myerslopiidae

Membracidae
Aetalionidae
Melizoderidae

“….convincing autapomorphies for

the Auchenorrhyncha are yet to be

found.”

“….Fulgoromorpha appear very

different from Cicadomorpha….the

fulgoromorph scheme is closer to

the Heteropteran one….”

“….[one interpretation] would lead

also to question the monophyly of

the Auchenorrhyncha …and to

group together Heteroptera +

Fulgoromorpha…one the basis of

several synapomorphies such as

1) “loss of accessory glands”,

2) “spermatheca structure”,

3) “male genitalia conformation”…,

    and

4) “tentorium construction”…”

Bourgoin (1993): Fig. 10-17



Sternorrhyncha

Cicadomorpha

Fulgoromorpha

Coleorhyncha

Heteropteravon Dohlen & Moran (1995)
Campbell et al. (1995)
Sorensen et al. (1995)

18S rDNA

Homoptera
paraphyletic

Auchenorrhyncha
paraphyly “unstable”

Bourgoin & Campbell:
Inferring a Phylogeny for

Hemiptera: Falling into the
‘Autapomorphic Trap’.

            Denisia 4 (2002)

!Richly detailed history of 

phylogenetic and classificatory

hypotheses

Psylloidea

Aleyroidea

Aphidoidea

Coccoidea

Delphacidae

Cixiidae

Meenoplidae – Kinnaridae

Achilidae

Achilixiidae

Derbidae

Dictyopharidae

Fulgoridae

Other Fulgoroidea

Cicadoidea

Cercopoidea

Cicadellidae

Melizoderidae

Membracidae

Peloridiidae

Enicocephalomorpha

Dipsocoromorpha

Gerromorpha

Nepomorpha

Leptopodomorpha

Cimicomorpha

Pentatomomorpha

!Phylogeny estimated from 

previous analyses of 18S rDNA
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AuchenorrhynchaAuchenorrhyncha

!“A consensus has been reached by

both molecular and fossil studies.

There is not much support for a

monophyletic Homoptera or

Auchenorrhyncha.”

Potential Synapomorphies of Auchenorrhyncha 1

!Complex tymbal acoustic system



Potential Synapomorphies of Auchenorrhyncha 2

= beak= throat
Auchenorrhyncha

!Articulation of rostrum on posterior of head

AuchenorrhynchaAuchenorrhyncha

Potential Synapomorphies of Auchenorrhyncha 3

!Aristoid antennal flagellum

!Yoshizawa & Saigusa (2001)

!Forewing Base Structure

!PMP: proximal median plate

Sternorrhyncha

Heteroptera

PMP

PMP

Fulgoromorpha

Cicadomorpha



Potential Synapomorphies of Auchenorrhyncha 4

!D’Urso (2002)

!Wing-Coupling Mechanism

Sternorrhyncha

!

!
Heteroptera

Wing-

coupling

hind fold

Wing-

coupling

fore fold

Auchenorrhyncha
Fulgoromorpha

Cicadomorpha

“[Cicada sperm] have a number of morphological

features that are similar to the Cicadomorpha…and

Fulgoromorpha described to date.”

Potential Synapomorphies of Auchenorrhyncha 5 Research Questions

Is Auchenorrhyncha Monophyletic?

Fulgoromorpha

Cicadomorpha



Taxonomic

Sampling

Pectinariophyes reticulata Machaerotidae
Lepyronia quadrangularis Aphrophoridae
Philaenus spumarius Aphrophoridae
Mahanarva costaricensis Cercopidae

Cercopoidea

Flexamia areolata Cicadellidae
Aetalion reticulata Aetalionidae
Ophiderma definita Membracidae

Membracoidea

Tettigarcta crinita Tettigarctidae
Pauropsalta corticinus Cicadidae
Froggatoides typicus Cicadidae

Cicadoidea

Nothodelphax gilletei Delphacidae
Neolieftinckana sp. Fulgoridae
Tangia viridis Tropiduchidae

Fulgoroidea

Aonidiella aurantii Diaspididae
Trioza eugeniae Triozidae
Phylloxera notabilis Phylloxeridae
Adelges sp. Adelgidae

Sternorrhyncha

Hackeriella veitchi 1 Peloridiidae
Hackeriella veitchi 2 Peloridiidae
Hemiowoodwardia wilsoni Peloridiidae

Coleorhyncha

Henicocoris montheithi Enicocephalidae
Brochymena sp. Pentatomidae
Undet. Pentatomidae
Triatoma dimidiata Reduviidae
Undet. Reduviidae
Lethocerus sp. Belostomatidae
Undet. Miridae

Heteroptera

Undet. Mantodea
Undet. Phasmida Outgroups

18S ribosomal DNA (18S rDNA)

! 2 Kb

Histone 3 (H3)

!300 bp

28S ribosomal DNA (28S rDNA)

1 2 3 4 5 6 7a 121110987b

!2 Kb

28S18S H3

Tests of IncongruenceTests of Incongruence

Combined Data Set
Cercopidae

Aphrophoridae

Aphrophoridae

Machaerotidae

Cicadellidae

Aetalionidae

Membracidae

Tettigarctidae

Cicadidae

Cicadidae

Belostomatidae

Miridae

Pentatomidae

Enicocephalidae*

Pentatomidae*

Reduviidae

Reduviidae*

Psyllidae

Triozidae*

Diaspididae*

Adelgidae*

Phylloxeridae*

Delphacidae

Fulgoridae

Tropiduchidae

Peloridiidae*

Peloridiidae*

Peloridiidae*

Mantodea

Phasmida

FULGOROMORPHA

HETEROPTERA

COLEORHYNCHA

Cicadoidea

Membracoidea

Cercopoidea

STERNORRHYNCHA

HEMIPTERA

CICADOMORPHA

AUCHENORRHYNCHA

Parsimony Analysis
18S + 28S + H3

Strict Consensus (6 ept)
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Mantodea

Phasmida

Psyllidae

Heteroptera 4

Heteroptera 3

Heteroptera 2

Heteroptera 1

Delphacidae

Fulgoridae

Tropiduchidae

Tettigarctidae

Cicadidae

Cicadidae

Cicadellidae

Aetalionidae

Membracidae

Aphrophoridae

Machaerotidae

Aphrophoridae

Cercopidae

18S rDNA

Mantodea

Phasmida

Psyllidae

Heteroptera 2

Heteroptera 1

Heteroptera 3

Heteroptera 4

Delphacidae

Fulgoridae

Tropiduchidae

Aetalionidae

Membracidae

Cicadellidae

Tettigarctidae

Cicadidae

Cicadidae

Cercopidae

Aphrophoridae

Aphrophoridae

Machaerotidae

28S rDNA

Mantodea

Heteroptera 2

Delphacidae

Phasmida

Fulgoridae

Cicadellidae

Tropiduchidae

Aetalionidae

Cercopidae

Membracidae

Tettigarctidae

Cicadidae

Cicadidae

Heteroptera 3

Aphrophoridae

Aphrophoridae

Machaerotidae

Heteroptera 1

Psyllidae

Histone 3

AUCHENORRHYNCHA CICADOMORPHA

Is Auchenorrhyncha Really Paraphyletic?

!Morphological synapomorphies seem compelling
!Acknowledging that PMP is a “Reduction Character”

!Evaluation of Fulgoromorpha + Heteropterodea (Bourgoin 1993)?

!Some support for Auchenorrhyncha monophyly from molecular data
!Some evidence from 18S & 28S to support monophyly of Auchenorrhyncha

!Not limited to alignment methodology of 18S sequences

Conclusion?

Best Guess?

Auchenorrhyncha is probably monophyletic…

but then again, maybe not!

A?
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