General Entomology
The Biology of Insects
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Summary of changes to phylogeny of Metazoa,
based on nucleotide sequences of 18S rDNA

(from Aguinaldo & Lake 1998)
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...a bit of systematics...
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Traditional metazoan phylogeny: morphology
(after Barnes 1987)
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Revised metazoan phylogeny: 18S rDNA

(after Aguinaldo et al. 1997, 1999)
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“Panarthropoda”
Regular arthropods, plus:

Onychophora (“velvet worms”) Tardigrada (“water bears”)
Cambrian; ~200 species Cambrian? >700 species

Arthropoda: Trilobitomorpha
~4000 species (Cambrian-Permian)

Arthropoda: Chelicerata, continued:
Euchelicerata: Merostomata

Eurypterida (Ordivician-Permian) Xiphosura (Cambrian-Present)
200 fossil species 5 extant but many fossil species

Arthropoda — “jointed foot”

exoskeleton

endoskeleton

Arthropoda: Chelicerata

Pycnogonida (Sea Spiders) — Devonian-Present; ~1000 species

Arthropoda: Chelicerata, continued:
Euchelicerata: Arachnida 1, the Scorpion clade

Opiliones (harvestmen, daddy longlegs) Scorpiones (scorpions)
1200 species; Silurian

Pseudoscorpiones (pseudoscorpions)
00 species

Solpugida (Solfugae) (sun spiders)
900 species




Arthropoda: Chelicerata, continued:
Euchelicerata: Arachnida 2, the Tick clade

Acari or Acarina (ticks and mites) Ricinulei (ricinulids)
2 Devonian; 35 specie:
30,000 species

Arthropoda: Crustacea (>30,000 species)

Branchiopoda (brine shrimp) Maxillopoda (barnacles & copepods)

Mallocostraca (crabs & shrimp)

Annelid-Arthropod Relationships:
Polyphyletic Theory (Manton)

Modern Annelida
Trilobita
Crustacea
Onychophora
Myriapoda
Pentastomida
Tardigrada
Chelicerata

Arthropoda: Chelicerata, continued:
Euchelicerata: Arachnida 3, the Spider clade

Amblypygi (tailless whip scorpions) 70 species

Palpigradi (microwhip scorpions)
60 species

Arthropoda: Myriapoda

Symphyla (symphylans) 120 species  Pauropoda (pauropods) 500 species

Phylogeny of the extant chelicerate orders
based on molecular (small and large ribosomal subunit DNA)
and morphological information (combined data)

(after Wheeler & Hayashi 1998)
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RELATIONSHIPS OF ARTHROPOD TAXA: CURRENT HYPOTHESES

Snodgrass, Weygoldt, Wagele, Wheeler et al. Zrzavy, Giribet et al.
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traditional views|

Turbeville et al., Friedrich & Tautz, Mallatt et al. Cisne, Briggs et al., Budd
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Note: Atelocerata = Tracheata = Uniramia (more or less)
Secondnote: Pancrustacea (Mallatt) = Tetraconata (Richter)
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RELATIONSHIPS OF ARTHROPOD TAXA: EARLY HYPOTHESES
(In all schemes, Uniramia = Myriapoda + Hexapoda)

Trilobitomorpha

Trilobitomorpha

Chelicerata Chelicerata
Crustacea "
Mandibulata Crustacea Mandibulata
Uniramia Uniramia
championed by SNODGRASS, e.g., 1938 championed by MANTON, e.g., 1964

Chelicerata

Trilobitomorpha

Trilobitomorpha

Crustacea  (gnathobasic jaw)

Crustacea Mandibulata Chelicerata
Uniramia Uniramia
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2. Trignathous, ectognathous mouthparts
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6. “Amniotic” Egg

3. Antennae with
no intrinsic muscles

— Hescles past the pedicel

5. No anamorphosis:
(i.e., epimorphic development

terminal seqment
added .:P.u\
wolt.




