Contents

Foreword ..
Preface..

Chapter 1

1X
xi

Introduction. Uniramia and spermatozoal evidence for arthropod phylogeny

Uniramia - a definition

Arthropod polyphyly ..
Arthropod monophyly
Phylogenetic ev1dence from spelmatozoa
Chelicerates S
Erustacea;r.. ..
Onychophoran- arthropodan relauonshlps
References .. i -
Chapter 2
Subphylum Onychophora
Subphylum Onychophora ..

Comparison of onychophoran and euclitellate sperm
Onychophoran and euclitellate sperm contrasted .
Onychophoran-annelid relationships ..

Spermatozoal evidence for relationship of .Onychophora with arthropods S

Wider implications of anhropod polyphyly and onychophoran -euclitellate
relationships i
References ..

Chapter 3
Subphylum Myriapoda

Composition and spermatozoal phylogcny
Class Symphyla

Class Pauropoda

Class Chilopoda

Class Diplopoda

References ..

Chapter 4
Superclass Hexapoda

Apomorphies .. ..
Entognathous hexapods i
Class and Order Collembola

1
1
5
8
11
16
20
20

21
29
31
33
36

36
38

41
43
44
45
59
76

81
82
82



i

s S V.|
e = = - - . . . .. . 86
B o~ . . . . . ... 88

Chapter 5
Class Insecta (Ectognathous hexapods) Subclass Apterygota

Composition and relationships B . . . .. .9
Order Archaeognatha .. .. .. s et R R S R 0 |
Order Zygentoma (Thysanura s.strict. ) T L 93
Relerentes: = <. LR s R 9

Chapter 6
Subclass Pterygota (Introduction)

SubclassPterygota(Introducuon) SeiE o T AT SICPITR e ar s i e e OO
References.. .. sot collelredbendly ereaent. L w105

Chapter 7
Infraclass Palaeoptera

Phylogenefiopamiion=5-44:* &' v & v w 2w w w « Ylgigopomie
Order Eph®meropiens « .. « v &« w w4 SOSOISISGE g0 wo0sbivs Sg0
Ephemeropleetatemeenies <. o " iU TR L e on TR
it OBl % = » 5 Mon o % ow BN % % % sl
Odonata feferedces 414" 00 G o o o Hitedolgs pebononing gy

Chapter 8
Infraclass Neoptera

Composition .. B e
The blattmd—orthoptcrmd orders (Polyneoptera) S0 oo PIRRGHESTTA G
Order Blattodea .. .. RAPIROLY DOS TRINSGONNNG W IS
Blattodeasiferences .« . . .o o OFEEPNGP OROE 98NS Dag souplie
OrderIsoplas . = = = o u o o o« o« o Sadepoipls; Ulmasnesii
Isoptera réferenees .. oL0CIINE, fiw sioagongyal)] o gifgnogalyy 1ol ssashivs 5190

Chapter 9
Orders Orthoptera and Phasmatodea

LompealiE . - . o L RwadD o o o el
Order OG- .. .. ShogstgM mglvdgdee . . . .0 125
Otder Phasmatoldea =x o5 & o i e e e 136
Referencess. - o 5 & i w w o o e Ragoivda soxoussiss hos 0130

Chapter 10
Orders Embioptera, Dermaptera, Plecoptera and Grylloblattodea

Affinities .. .. “ g TERE T IR R e L e
Order Embloptcra TR A S e
SReaennaptera .. . .. . . . o RPURERAD L L LG L L e
Chler Fleooptera. .. .. . .. sboogepellesslnagug .o . . . 1B
Order Grylloblattodea .. .. .. .. .. .. . T e G e
e o AR e s et el B Gl e



Chapter 11
The hemipteroid (rhynchotoid) orders

Composition ..
Order Psocoptera (Corrodentla)
Order Phthiraptera ..
Order Thysanoptera
References .. .

Chapter 12

Order Hemiptera

Composition i
Suborder Homoptera ..
References ..

Chapter 13

Suborder Heteroptera

Suborder Heteroptera ..
References .. ?

Chapter 14

The endopterygotes (Holometabola)

Phylogenetic position ..
The neuropteroid orders
Order Neuroptera ..
References ..

Chapter 15

Order Coleoptera

Order Coleoptera ..
References ..

Chapter 16
The panorpoid orders

Taxonomic constitution and phylogeny

Order Mecoptera ..
Order Sxphonaptera (Aphamptera)
References .. ..
Chapter 17
Order Diptera
Relationships . .
Suborder Nematocera ..

Suborder Brachycera .
References ..

149
150
151
153
154

155
155
166

169
176

179
179
179
182

185
201

- 3409
5209
.. 206
. 208

e 4 1
. 214
Ry
. 242

vii



viii
Chapter 18

Superorder Amphiesmenoptera

Order Trichoptera .. B . 249

Trichoptera references I —ra SRl . 252
Order Lepidoptera .. .. - - - = SN 253
Referencest. . . = - - - = = = o 260
Chapter 19
Order Hymenoptera
i RPN
BHETIL: . = o v TR,
Chapter 20

Taxonomic summary and phylogenetic analysis of hexapod spermatozoa

A ground plan for the hexapod spermatozoon AT e I,

Evolution of insectan sperm .. .. s s s e e Brstoigyi282
RefeTenGRSE. e o e s S e e s e R0
Anrthorslndexs iefesences .. . .. . ®EWESBRI . 303

Subjectlndex: .. .. . AisWRgelegior] gplogewlgopessd: | . . 309




