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In the preface to the previous (fourth) edition of this
textbook, we predicted several changes to the discipline
of the study of inscots — enlomology. For many, we
were correct, [or good and bad. Most changes are
associated with human activities, including warming
of the planet but also including global trade, such that
wee have written a new chapter entitled “Insecis in a
changing world”. Insects clearly respond to changes
in climate, and this s of immediate concern for the
spread of insect-borne diseases allecting our crops, our
domestic animals and us, However, at least of equal
significance are the insecl range expansions associaled
with trade, as depicted on the cover ol this book,
[nereased global commerce (“free trade” ) brings with
it many accidental passenger insects that impact agri-
culture and the natural environment. but we did not
foresee how many of these would damage our timber
industries and landscope trees. Biosecurity, involving
increased surveillance al our porls. airports and land
borders, 1s 8 growing indusiry requiring personnel
trained in entomology. Without such vigilance, we
will have pests “without borders” in a homogeneous
agriculiural world.

We foresaw that increasingly sophisticated molecular
genetic technigues would trunsiorm many areas of
entomology. These studies have particularly informed
our ideas of evolutionary relationships at all levels,
Chur understanding of the relationships among orders
has been strengthened in the past five years, and there
is much less uncertainty, For example. we are now
confident that the hexapods, 1o which the insects
belong, evolved [rom within the Crustacea. thus
forming a group Pancrostacea, Closer Lo tips of insect
phylogenetic trees, the true diversity at species level is
being revealed with molecular technigues, including,
the use of "DNA barcoding”, Modelling technigues of
increasing sophistication allow exploration of the rate

of molecular evolution, which in conjunction with
critically examined fossil insects, provide increasingly
reliable estimates of the tempo of Insect evolution over
the past 400 million vears.

The relative ease and ever-lower costs of genomics
have seen an “explosion” in “whole genomes™ across
a diversity of species, allowing comparative studies
and also to understand the senetic cascades and
comtrellers that shape the physiology and morphol-
ogy of insects, We are selective in presenting these
studies — they  are so0 numersos and  yel remain
exploratory and noet definitive across the whole of the
hexapods.

Chaptler texts are updated and supplemented with
many new boxes and illustrations, [n the opening
chapler we reporl some of the dynamism given (o the
field by “non-mainstream” insect lovers, from recond-
ing schemes and citizen scientists 1o the managers
of insect houses. Inevitably, we have 10 document
the effects of insects spreading and damaging plants
of interest 1o us, namely ornamental and environ-
mental trees, including palms, and most worrvingly,
high-gquality Arabica collee.

This filth edition was wrillen in Australia, where
we are grateful lor academic status in the Division
af Evolution. Ecolegy and Genetics of the Research
Srhool of Biology at the Australian Mational University
[ANL), Canberra. We relain emeritus status at the
Department of Entomology and Nematology at the
University of Calilornia, Davis, which provides us with
remote access W the wonderful online resources of the
University of California library system, We thank both
institutions for their support.

We are grateful to the following colleagues world-
wide (listed alphabetically) lor providing information,
literature or ideas on many aspects of insecl biology
and phylogeny: Richard Cornetie, Jell Garnas, Penny
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Greenslade, Mark Hoddle, Mall Krosch, Laurcnce
Mound, Karen Meusemann, Mike Picker. Eathy Su.
You-Ning Su, Gary Tavlor, Alice Wells, Shaun Win-
terton and Andreas Zwick., The following people
kindly gave permission to wse one or more of their
photographs in the reinstaled and expanded colour
plales: Denis Anderson, Nicholas Carlile, David Carter,
Meredith Cosgrove. Mike Crisp, Janice Edgerly-Rooks,
Marl Hoddle, Takomasa Kondo, Mike Tewls, Mamoru
Matsuki, Roll Oberpricler, Bod Peakaoll, David Rente,
Don Sands. Greg Sherley, Rebert Sites, Richard
Vane-Wright, Phil Ward, Alex Wild, Alan Yen and Paal
Fhorowski,

As with every edition of this texthook since 1996,
were are &0 pleased that Karina Melnnes (hitps//
wwwspli-indk.com) revived her entomological pen-
and-ink skills to provide us with a series of wonderful
illustrations to capture the essence of soomany insces.
boih friends and fees of the human world, geing about
their daily business. As always, we are grateful to
the stall ai Wilev-Blackwell, espectally Ward Cooper
and Kelvin Matthews for their continued support
and excellent service, and Audrie Tan who was our
production editor in Singapore, We were fortunate to
have freelance editor Katrina Rainey to copy edit. as
she did our 3rd edition,
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In the five vears since the previons (third) edition of this
textbook, the discipline of entomology has seen some
major changes in emphasis, The opening up of global
commerce (free trade) has brought with it many acci-
dental passengers, Including both potential and actual
pestilential insects of our crops and ornamental plants,
and our health, Elforts Lo prevent further incursions
include increased surveillance, in what has become
known as biosecurity, at our ports, airports and land
borders. Fntomologists increasingly are employed in
quarantine and bMosecurity, where they predict threats,
and are expected to use diagnostics o recognize pests
and distinguish these thal are new arrivals, The
inevitable newly arrived and established pests must be
surveyved and control measures planned. In this edition
we discuss several of these “emergent” threats [rom
insects and the diseases that some can carry,
Melecular technigues of ever-increasing  sophis-
tication are now commonplace in many aspects of
entomological study, ranging lrom genomic studies
seeking to understand the basis of behaviors, to molec-
ular diagnostics and the use of sequences to untangle
the phylegeny of this most diverse group of organisms.
Although this boolk is not the place to detail this Fast
evolving field. we present the resulis of many molee-
ular studies, particularly in relation to our attempts
to reconcile different ideas on evolutionary relation-
ships, where much uncertainly remains despite a
growing volume of nocleotide sequence data from a
cadre of informative markers. In addition, ever more
insects have their complete mitochondrial genomes
sequenced, and the whole nuclear genome is available
for an increasing diversity of insects, providing much
scope for in-depth comparative studies. Important
instghts have already come [rom the ability 1o "silence”
particular genes to observe the oulcome, for example
in aspects of development and  communication.

Inevitably, new molecular information will change
some views on insect relationships, physiology and
behavior, even in the short time between completion of
this new revision and its publication, Thus we present
only well established views,

In this edition of the textbook, we have updated and
relocaled the boxes concerning each major grouping
(the traditional orders) from the chapter in which their
peneralized ecoloey placed them, to the end of the bool,
where they can be located more easily, We have used
the best current estimates of relationships and imple-
ment a new ordinal classification for several groups.
Strong evidence suggests that (a) termites (“Isoptera”™)
are actually coclkroaches (Blalledea). (b) the parasitic
lice [“Phihiraplera™) arose [rom within the free-living
bark and book lice (“Psocoptera™) forming order
Psocoden, and (o) the feas (“Siphonaplera™) perhaps
arose within Mecoptera, We discuss (and tllustrate with
trees) the evolutionary and classilicatory signilicance
and applications of these and other lindings,

The wpdated chapter texts are supplemented with
an additional 18 new bexes, including on the topical
subjects of the African honey bee and Colony Collapse
Diserder {of beesh in the sphere of apiary, beewalfl micro-
il defense, and the use of bed nets and resurgence of
Bl drueges, Denguee fever and West Nile viens in relation Lo
human health. New boxes are provided on frow ento-
talogists recognize specles, on tmportant aguatic insects
and eneray fuves, and on evolutionary relationships of
flarnirga liee, Some case studies in emergent plant pests
are presented, including the Bmerald ash borer that (s
destroying North American landscape trees, and other
insects (fight Brown apple moth, oiirus pegllid and frui
flies} that threaten US crops. We relate the astonishing
success story in classical biological control of the
passy-winged sharpshooter in the Pacific that provides
hope for rejuvenation of this methed of pest control.
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Preface to the fourth edition

Much of this fourth edition was written in Ausiralia,
We acknowledee the penerosity and companionship of
evervone In “Botany and Zoology” within the School of
Biology at the Australian National University (AN,
Canberra, where we spent 10 weeks as ANU Visiting
Fellows in early 2009, We also appreciate the hos-
pitality of Frances Fitzisibbon, with whom we stayed
for the period that we were based al ANU. Thank you
Frances [or the use of vour spare bedroom with the
view of the Australian bush with its many birds and
the eeasional group of kangareos, Our home Depart-
ment of Entomelogy and the academic administration
at U0 Davis approved our three-month sabbatical
leawe o allow us gualily time to revise this book. We
are grateful to the stall in our home depariment for
logistic supportduring the time we worked on the book
and especially Kathy Garvey for assistance with an
illpstration. We are gratelul to the following colleagues
worldwide [listed alphabetically} for providing inlor-
mation and ideas on many aspects ol insect biclogy

and phylogeny: Eldon Ball, Stephen Cameron, Jason
Cryvan, Mark Hoddle, Kevin [ohnson, Bob Kimses, Karl
Kjer. Klaus-Dicter Elass, Fd Lewls, Jim Marden, Jenny
Mordue, Geoff Morse, Laurence Mound, Eric Mussen,
Laurence Packer, Brad Sinclair, Vince Smith and Shaun
Winterton, However, any errors of inlerpretation or
fact are our responsibility alone, We thank our stu-
dents Haley Bastien, Sarah Han, Nick Herold, and Scott
MeCluen Tor their assistance in compiling the index.

Maost importantly, we were so pleased that Karina
Melnnes was able to recall her entomolopical pen-
and-ink skills to provide us with a series of wonderful
illustrations to capture the essence of 50 many insects,
both friends and [ves of the human world, going about
their daily business,

We are grateful to the stall at Wiley-Blackwell, cspe-
cially Ward Cooper, Rosie Havden, and Delia Sandlord
for their continued support and excellent service. We
were fortunate to have Nik Prowse edil the text of this
edition.
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Since writing the earlier editions of this textbool,
we have relocated from Canberra, Australia, to
Davis, California, where we teach many aspects of
entomaology to a new cohort of undergraduate and
graduate students. We have come to appreciate some
differences which may be evident in this editlon, We
have retained the regional balance of case studies [or
an international audience, With gzlobalization has
come unwanted, perhaps unforeseen, consequences,
including the potential worldwide dissemination of
pest insects and plants. A modern entomologist must
be aware of the global status of pest conirol elforts,
These range from insect pests of specilic origin, such
as many vectors of disease of humans, animals, and
plants, to noxicus plants, for which insect natural
enemies need to be sought. The quarantine entomol-
ogist must know, or have access (o, global databases
of pests of commerce, Successlul strategies in insect
conservalion, an issue we cover for the first time in
this edition, are feund worldwide, although often
they are biased towards Lepidoptera. Furthermore,
all conservationists need Lo recognize the threats Lo
natural ecosysiems posed by intreduced insects such as
crazy, big-headed, and fire ants. Likewlse, systematists
studying the evolutionary relationships of insects
cannaot restrict their studies to a regional subset, but
also need a global view,

Perhaps the most publicized entomological event
since the previous edition of cur text was the “dis-
covery” of & new order of insects —named as
Mantophasmatodea —based  on specimens  from
45-million-vear-old amber and from museums, and
then found living in Namibia (south-west Alrica),
and now known 1o be gquite widespread in southernm
Adrica, This inding of the first new order of insects
deseribed for many decades exemplifies several aspects
of modern entomological research. Firsl, existing

collections rom which mantophasmatid specimens
initially were discovered remain important research
resources: second, fossil specimens have significance
in evolutionary studies: thied, detailed comparative
anatomical studies retain a lundamental importance
in establishing relationships. even al ordinal level:
fourth, molecular phylogenetics usually can provide
unambiguous resolution where there is doubt about
relationships based on traditional evidence.

The use of molecular data in entomology, notably
ibut not only) in systematic studies, has grown apace
since our last edition. The genome provides a wealth of
characters to complement and extend those obtained
from traditional sources such as anatomy. Although
analysis is net as unproblematic as was initally sug-
gested, cleacly we have developed an ever-improving
understanding of the internal relationships of the
insects as well as their relationships (o other nver-
tebates. For this reason we have introduced a new
chapter (Chapter 7) describing methods and results
of studies of insect phylogeny, and portraying our
current understanding of relationships. Chapter 5,
also new, concerns our ldeas on insect evolution and
biogeography, The use of robust phylogenies lo infer
past evoluttonary evenls, such as origing of flight,
socinlily, parasitic and plant-feeding modes of life, and
biogeographic history, is one of the most exciting areas
in comparative biology.

Another growth area, providing ever more chal-
lenging ideas, is the feld of molecular evolutionary
development in which broad-scale resemblances (and
unexpected differences) in genstic control of develop-
mental processes are being uncovered, Notable studies
provide evidence for identity of control lor development
of gills, wings, and other appendages across phyla.
However, details of this Geld are beyond the scope of
this textbook.
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We retain the popular idea of presenting some
tangential information in boxes, and have introduced
seven new boxes: Bow 1.1 Collected to extinction::
B 1.2 Tramp ants and biodiversity; Box 1.3 Sus-
tainable wse of moepane worms; Box 4.3 Receplion
ol communication molecales; Box 5.5 Feg-tending
Tathers — the giant water bugs; Box 7.1 Relationships of
the Hexapaeda to other Arthropoda; Box 14,2 Backpack
bugs — dressed to KTz, plus a taxonomic box (Box 13,3)
concerning the Mantophasmatoden (heel walkers).

We have incorporated some other boxes into the text,
and lost some. The latter include what appeared to be
a very neat example of natural selection in action, the
peppered moth Biston betidorie, whose melanic car-
bongria form purportedly gained advantage in a sooty
industrial landscape through its better crypsis from
bird predation. This interpretation has been challenged
lately, anndd we have reinterpreted it in Box 14.1 within
an assessment of birds a5 predators of insects.

Our recent travels have taken us to countries in which
insects form an important part of the human diet, In
southern Alrica we have seen and ealen mopane, and
have introduced a box 1o this text concerning the sus-
tainable utilization of this resource. Although we have
tried several of the insect food items that we mention
in the opening chapter, and encourage others 1o do so,
wee make noclaims for tastelulness, We also have visited
New Caledonia, where introduced ants are threatening
the native fauna. Our concern tor the consequences of
sich worldwide ant invasives, that are partioularly seri-
o o1 islands, is cellected in Box 1.2,

Onee again we have benefited from the willingness
of colleagues to provide us with up-to-date information

and to review our allempls al svnthesizing their
research, We are grateful to Mike Picker for helping
us with Mantophasmatodea and to Lynn Riddiford
for assisting with the complex new ideas concern-
ing the evolution of holemetabolous development.
Matthew Terry and Mike Whiting showed us their
unpublished  phylogeny of the Polyneoptera, from
which we derived part of Fig, 7.2, Bryan Danforth,
Doug Emlen, Conrad Labandeira, Waller Leal, Brec
Melbourne, Vinee Smith, and Phil Ward enlightened
us or checked our interpretations of their research
specialily. and Chris Reid, as alwavs, helped us with
matters coleopterological and linguistic,. We were
fortunate that our updating of this textbook coin-
cided with the issue of a compendious resource for
all entomelogists: Encyclopedic of Insects, edited by
Vince Resh and Ring Cardé for Academic Press,
The wide range of contributors assisted our Lask
immensely: we cite their work under one header in the
“Further reading” following the appropriate chaplers
in this book,

We thank all those whao have allwed their publica-
tions, photographs, and drawings to be used as sources
for Karina Mclnnes' continuing artistic endeavors. Tom
Zavortink kindly pointed out several errors o the sec-
ol edition. Inevitably, some errors of fact and interpre-
tation remain, and we would be prateful to have them
pointed out to us.

This editbon would not have been possible withouat
the excellent work of Katrina Rainey, who was respon-
gible for editing the text, and the stall at Blackwell
Publishing, especially Sarah Shannon, Cee Pike, and
Raosie Hayden.
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Since writing the first edition of this rextbool:, we have
been pleasantly surprised to find that what we consider
interesting in entomology has found & resonamnce
amongst both leachers and students Trom a variety
of countries, When invited to write a second edition
we consulted our colleagues for a wish list, and have
tried to meet the variety of suggestions made, Foremost
we have retained the chapter sequence and internal
arrangement of the book to assist those that follow
its structure in their lecturing. However. we  have
added a new linal (16ch) chapler covering methods in
emtomology, particularly preparing and conserving a
collection. Chapter 1 has been radically reorganized to
emphasize the significance of insects, their immense
diversity and their patterns of distribution, By popular

request, the summary table of diagnostic Tealures of

the insect orders has been moved from Chapler 1 to
the end pages, for easier relerence. We have expanded
insect physiology sections with new sections on toler-
ance of environmental extremes. thermoregulation,
control of development and changes to our ideas
on vision. DMscussion of insect behaviour has been
enhanced with more information on insect—plant
interactions, migration, diapause, hearing and preda-
tor avoidance, “puddling” and sodivm gifts. In the
ecological area. we have considered functional feeding
groups in aquatic insects. and enlarged the section
concerning  insect—plant  interactions.  Throughout
the text we have incorporated new interpretations and
ideas, correcled some ervors and added extra terms (o
the glossary.

The illustrations by Karina Mclnnes that proved
s popular with reviewers of the first edition have
been retained and supplemented, especially with some
novel chapier vignettes and additional figores for
the taxonomic and collection sections. Tn addition,
41 codowur photographs of colourful and cryplic insects

going about their lives have been chosen to enhance
the text,

The well-received  boxes that cover self-contained
themes tangential 1o the ow of the text are retained.
With the assistance of our new publishers, we have
more clearly delimited the boxes from the text. Mew
bowes in this edition cover two resurging pests (the phyl-
lowera aphid and Betisia whitelly), the origins of the
aquatic [festyle, parasitobd host-detection by hearing,
the moelecular basis of development. chemically pro-
tected epgs, and the penitalia-inflating phalloblaster,

We have resisted some invitations Lo elaborate on
the many physiological and genetic studies using
insects —we accept a reductionist view of the world
appeals to some, but we belleve that it is the integrated
whaole insect thal interacts with ils environment and
is subject to natural selection. Breakthroughs in ento-
mological understanding will come from comparisons
made within an evelutichary framework, nol from
the technigque«driven insertion of penes into insect
and/or host.

We acknowledge all those who assisted us with
many aspects of the st edition (see Preface Tor first
edition following) and it is with some regret that we
admit that such a breadth of expertise is no longer
available Tor consultation in one of our erstwhile
research institutions. This is compensated for by the
following friends and colleagues who reviewed new
sections. provided us with advice, and corrected some
of our errors, Entomoelogy is 8 science in which col-
laboration remains the norm - long may il condinue.
We are constantly surprizsed at the rapidity of fresly
given advice, even to electronic demands: we hope we
haven't abuased the rapidity of communication. Thanks
te, o alphabetical order: Dents Anderson — vareoa
mites;  Andy  Austin —wasps  and  polvdnaviroses:
Jell Bale—cold  tolerance;  Eldon Ball —segment
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development:  Paul Cooper — physiological  updates:
Paul De Barro- Bemisim Hugh Dingle — migration:
Penny  Greenslade — collembola [acts: Conrad
Labandeirn — fossil insects; Lisa Nagy — molecular basis
[or limb development: Boll Oberpricler — edible insects;
Chris Reid — reviewing Chapter 1 and coleopteran
factoids Murray Upton - reviewing colleciing meth-
ods: Lars-Owe Wikars - mycangia information  and
illustration: Jochen Zeil - vision, Dave Rente suppliced
many excellent colour pholographs, which we supple-
mented with some photos by Denis Anderson, Janice
Edgerly-Rooks, Tom Eisner, Peter Menzel, Rod Peakall,
Dick Vane-Wright, Peter Ward, Phil Ward and the
late Tony Watsen. Lyn Cook and Ben Gunn provided
help with computer graphics, Many people assisted
by supplying current names or identilications for par-
ticular insects, including from photographs. Special
thanks to John Brackenbury, whose photograph of a

soldier beetle in preparation for flight (from Brack-
enbury, 1990) provided the inspiration for the cover
centerplece.

When we needed a break from our respective offices
in order to read and write, two Dons, Bdward and
Bradshaw, provided us with some laboratery space
in the Department of Zoology, University ol Western
Australia, which proved to be rather too close to surf,
wineries and wildflower sites — thank you anyway.,

It iz apprepriate to thank Ward Cooper of the late
Chapman & Hall for all that he did to make the firest
edition the success that it was, Finally, and surely not
least, we must acknowledge that there would not have
been @ second edition without the helping hand put
out by Blackwell Science, notably lan Sherman and
David Prost. following one of the periodic spasms in
seientific publishing when authors (and editors) realize
their minor significance In the “commercial” world,
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Insects are extremely successlul animals and they
affect many aspects of our lives, despite their small
size. All kinds of natural and modified, terrestrial
and aquatic. ecosystems support communities of
insects thal present a bewildering variety of life-styles,
forms and functions. Entomology covers not only the
classification, evolutionary relationships and natural
history of insects, but also how they Inleract with
each other and the environment, The effects of insects
on ug, our crops and domestic stock, and how insect
activites (hoth deleterious and beneficial) might be
modified or controlled, are amengst the concerns of
entomaolngisls,

The recent high profile of biodiversity as a scientific
izeue is leading to increasing interest in insects because
of thetr astonishingly high diversity, Some calculations
sugeest that the species richness of insects is so preat
that, te 8 near approximation, all organisms can be
considered 1o be insects. Students of biodiversity need
to be versed in entomology.

We, the authors, are svstematic entomaologists teach-
ing and researching inscot identification, distribution,
evalution and ecology, Our study insects belons to two
groups - scale insects and midges - and we make no
apologies for using these, our favourite organisims, to
illustrale some points in this book,

This book is not an identilication guide, but addresses
entomological issues of a more general nature. We
commence with the significance of insects, their
internal and external structure, and how they sense
their environment, followed by their modes of repro-
duction and development. Succeeding chapters are
based on major themes in insect blology, namely the
ecology of grovnd-dwelling, aquatic and plani-feeding

insects, and the behaviours of sociality. predation and
parasitism, and defence, Finally, aspects ol medical and
veterinary entomology and the management of insect
pests are considered.

Those o whom this book is addressed, namely
students contemplating entomology as a career, or
studving insects a5 a sobsidiary o specialised disci-
plines such as agricultural science, loresiry, medicine
or veterinary sclence, ought to know something
about insect systematics —this is the ramework for
scientific observations. However, we depart from the
traditicnal order-bv-order svstematic  arrangement
seen i many entomological textbooks. The sysiem-
atics of each insect order are presented in a separate
section fllowing the ecological—behavioural chapier
appropriate to the predominant biology of the order
We have attempted to keep a phvlogenetic perspective
throughout, and one complele chapter s devoted
to insect phylogeny, including examination of the
evinlution of several kev features,

We believe that a picture s worth a thousand
words. All illustrations were drawn by Karina Hansen
Milnnes, who holds an Honours degree in Yoology
from the Australian Mational University, Canberra, We
are delighted with her artwork and are grateful for her
hors of effort, attention to detail and skill in depicting
the essence of the many subjects that are figured in the
following papes. Thank you Karina.

This bool would still be on the computer without the
ellorts of John Trueman, who job-shared with Penny
in second semester 19492, John delivered invertebrare
soology lectures and ran lab classes while Penny
revelled in valuable writing time, free from undergrad-
uate teaching, Aimorn Stewart also assisted Penny
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by keeping her research activities alive during book
preparation and by helping with labelling of figures.
Fva Bugledich acted as a library courier and brewed
hundreds of cups of coffee,

The following people penerously reviewed one or
more chapters [or us: Andy Austin, Tom Bellas, Eeith
Rinnington. Ian Clark, Geoff Clarke, Paul Cooper,
Eendi Davies, Don Edward, Penny Greenslade, Terry
Hillman, Dave MeCorguodale, Bod Mahon, Dick
Morris, Chris Reid, Steve Shattock, John Troeman and
Phil Weinstein, We also enjoved many discussions
on hymenopteran phylogeny and biology with Andy.
Tom sorted out our chemistry and Keith gave expert

advice on insect cuticle, Paul's broad knowledge of

insect physiology was absolutely invaluable. Penny put
us straight with springtail facts. Chris” entomological
knowledge, especially on beetles, was a constant source
of information. Steve patiently answered our endless
questions on ants. Numerous other people read and
commented on sections of chapters or provided advice
or helplul discussion on particular  entomological
topics. These people included John Balderson, Mary
Carver, Lyn Cook. Jane Elek. Adrian Gibbs, Ken Hill,
John Lawrence, Chris Lyal, Patrice Morrow, Dave
Fents Fric Bumbo, Vivienne Turner. John Vianjlc and
Tony Walson, Mike Crisp assisted with checking on
current host-plant names, Sandra MeDougall inspired
part of Chapter 13, Thank vou everyone for your many

comments which we have endeavoured to incorporate
a5 far as possible, for vour eriticisms which we hope we
have answered. and for your encouragement.

We benefited from discussions concerning pub-
lished and unpublished views on insect phylogeny
{and fossils), particularly with Jim Carpenter, Mary
Carver, Niels Kristensen, Jarmila Kukalovi-Peck and
John Troeman. Our views are suommarized in the
phylogenies shown in this book and de not necessarily
reflect a consensus of our discussants’ views [Lhis was
unattainable).

Our writing was assisted by Commonwealth Scien-
tific and Indusirial Besearch Organization {CSIR0)
providing somewhere for both of us to work during the
many weekdavs, nights and weekends during which
this book was prepared. In particular, Penny man-
aged to escape from the distractions of her university
position by working in CSIRO. Eventually, however,
everyvone discovered her whereabouts, The Division of
Entomology of the CSIRO provided generous support:
Carl Davies gave us driving lessons on the machine
that produced reductions of the figures, and Sandy
Smith advised us on labelling. The Division of Botany
and Zoology of the Australian National University also
provided assistance In aspects of the book production:
Admorn Stewarl prepared the SEMs from which Pig, 4.7
wits driovn, and Judy Bobson trped the labels for some
of the figures.



