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meetings of the society
for more information on meetings and contact details see meetings page on www.royensoc.co.uk

Special Interest Group meetings occupy either a whole day or an afternoon (check www.royensoc.co.uk for details).

Oct 10 South-East Regional Meeting joint with Institute of Ecology and Environmental Management 
‘Techniques and approaches for assessing the importance of invertebrates in environmental impact
assessments’
Venue: Kent & Medway Biological Records Centre, Brogdale, Faversham, Kent.
Convenor: John Badmin, Nick Jackson

Oct 24 Scottish Regional Meeting
‘Great Scottish Insects’
Venue: Scottish Agricultural College, King’s Buildings, West Mains Road, Edinburgh 
Convenors: Ms Jenni Stockan, Dr Andy Evans 

Nov 7* Orthopterists’ Special Interest Group Meeting 
(* subject to confirmation)
Venue: Natural History Museum
Convenors: Dr David Robinson, Mrs Judith Marshall

Nov 26 Genomics Special Interest Group (Inaugural Meeting)
Venue: St John’s College, Cambridge University
Convenors: Dr Chris Jiggins

2013
Jan 15 or 22* Electronic and Computing Technology Special Interest Group

*subject to confirmation
Convenor: Dr Mark O’ Neill 

Feb 4-5 Postgraduate Forum
Venue: Linacre College, Oxford
Convenor: Ms Claire Dooley 

Mar 6 Verrall Lecture by Professor Michael T. Siva-Jothy
Venue: Flett Lecture Hall, Natural History Museum

Sep 4-6 Ento’13 National Meeting and International Symposium
The Evolution of Insect Mating System: 30 Years of Thornhill and Alcock
Venue: University of St. Andrews
Convenors: Dr David Shuker and Prof. Leigh Simmons

2014
Aug 2-8 European Congress of Entomology 

Venue: York
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EDITORIAL

Guidelines
for

submitting
photographs
To maintain a high quality we suggest
that submissions for Antenna be
presented via e-mail or on CD. Files
must be in a PC-compatible format
preferably in MS Word.

Electronic images can be
embedded in the Word document but
we will also require separate
electronic images. These images
should be at least 300dpi at an image
size that is either equal to, or greater
than the expected final published
size.

Please do not submit images that
have been printed from a computer
on a domestic inkjet or laser printer.
Even if the camera is a good one and
photo quality paper is used, the
graininess is very hard to deal with. If
plain paper is used, the prints are
virtually unusable.

Photos taken on film should ideally
be submitted as slides or as reasonable
sized prints for us to scan or
alternatively they can be scanned in
by authors provided the scanner is
capable of scanning at up to 1200dpi.

If an image is intended for the
front cover then the photograph
should be in portrait format (i.e. the
shape of the final image) and will
need to be quite a large file size (at
least 5,000kb) or a good quality slide
or print.

To give an idea as to what happens
when the image is not of sufficient
size, take a look at these two
photographs. One is 300dpi and the
other is 72dpi.

300dpi

72dpi

abundance. It is great to see that we
have in this issue two articles that flag
the process of generating such data and
encourage entomologists to take part.
Helen Roy and her team outline the
ladybird recording scheme while
Stuart Ball and Roger Morris discuss
putting diptera on the map with the
hoverfly recording scheme. 

The conference dinner is a great
social occasion and an opportunity for
the incoming president Jeremy
Thomas to present this year’s crop of
awards and it is gratifying to see a first
year undergraduate from Plymouth,
Lizzie Elliot, being presented with the
first prize in the annual student essay
competition for ‘A not so brief
encounter’. The three winning student
essays appear in this edition, which
also features a series of articles on
palaeoentomology, held back from
previous issues due to lack of space.
My thanks to Sam Heads for
coordinating this series.  

The ‘Insects in line’ series has proved
a great success, with an avalanche of
artwork being offered to Antenna since
the first article. This edition features
John Walters, an artist and
entomologist from Devon whose work
encapsulates the behaviour of the
insects he observes. We also have the
society and library news plus the usual
comprehensive diary. Correspondence
has been lively: we have a final word
on the ICZN discussion and a thought-
provoking letter on the role of
allotments in promoting the positive
attributes of insects amongst non-
entomologists, as well as a call to help
inspire more young entomologists
from the Bugclub. We also have a
personal view of the changes in the
working environment and manage-
ment of the NHM. 

We hope this rich and varied slice of
entomology adds a buzz to your
summer.

Peter Smithers

Welcome to this summer edition of
Antenna. While Greg wrote his
editorial for the last edition in the
middle of a field alive with insects, I am
writing this one from the heart of the
Society’s annual conference, ‘Ento ‘12’
here in Cambridge, where the campus
is buzzing with entomologists. It has
been another highly successful meeting
with a wide range of topics presented
and discussed. The theme of the
meeting, ‘Insects in a human
dominated world’ took up most of the
sessions, from the opening one in which
the entomological legacy of Rachel
Carson’s book ‘Silent Spring’ was
appraised by a number of speakers, to
the final talk, which was Stuart
Reynolds’ final presidential address. He
gave a jubileean overview of the
changes in entomology during the reign
of our current queen (see ‘Entomology
in the new Elizabethan age’ in this
edition). Over the conference one
theme kept emerging as a vital tool to
entomologists looking at environmental
changes: this was the value of long term
data sets of insect distribution and

Errata
The cover photograph in the last edition was erroneously attributed
to Adam Hart when it was actually reproduced courtesy of the Bee
Guardian Foundation.
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THE PRESIDENT

60 years of

Insects: 

Entomology in

the new

Elizabethan Era
President’s retiring address

Royal Entomological Society

ANNUAL MEETING, 6 June 2012

In this historic Diamond Jubilee year,
it’s interesting to reflect on the past,
present and future of entomology.
Specifically, I wondered how I would
advise Her Majesty, who as Patron of
the Royal Entomological Society has
some reason to be interested in the
matter, what significant changes have
taken place in entomology since 1952,
and what lies in store, both in the UK
and in the world at large.

One thing has hardly changed at all.
Despite 60 years of guessing, we still
can’t put a definite figure on the global
diversity of insects. I think it is
reasonable to predict that we won’t
ever be able to do this. I can be fairly
confident in saying that there are a lot!
In fact, most animals are insects. The
most recent estimate, by Zhi-Qiang
Zhang of Landcare Research in New
Zealand, reckoned that the number of
described insect species in 2010 was
reckoned to be 1,029,741, representing
66% of all described animal species.

But of course most insect species
have not been described. How many
are there? A carefully considered
estimate of the total number of insect
species offered by Curtis Sabrosky in
the USDA yearbook for 1952 was
“between 2.5 and 10 million”. Today
the best guess, which I think is one
published in 2010 by Andrew
Hamilton of the University of
Melbourne, is 2.5-3.5 million species.

Not much change there then – it’s still
a lot. Since as just noted, only one
million of these species have names, the
majority of hexapods remain to be
described by future generations of
entomologists. It is therefore certain
that the twin perils of climate change
and rapid human-associated loss of
habitat in regions of high endemism,
such as the West African and South
East Asian rainforests, will lead to the
extinction of many insect species
before they can even be described. I’ll
return to this topic at the end of this
paper.

As one would expect, the methods
used to identify known species of insect
and to describe new ones have
remained much the same through the
last 60 years. Entomologists continue to
look at insects with or without the aid
of a microscope; even when new
instruments with increased resolving
power (e.g. electron microscopes) are
used, the activity is basically the same.
An aspect that I do think has changed
somewhat, is that recognising insects
are individually variable, there is now
more emphasis in species descriptions
on statistical analysis of measurements
within and between populations than
there was in 1952.  

Basically entomologists identify
species by looking, counting and
measuring. On this basis they carefully
compare what they have seen to what
has been observed by others. For this
reason access to the scientific literature
is the most essential requisite for
taxonomists. 

This leads to an interesting point.
There’s no doubt that the rise of the
internet has greatly increased the ease
with which the taxonomic literature
can be consulted. But a continuing
issue is whether electronic species
descriptions are valid. While botanists
have now agreed that a purely digital
publication is adequate, with the first
on-line only description being
deposited on January 1st 2012, the
International Committee for Zoological
Nomenclature (ICZN) has not yet
agreed on a similar change in practice
for insects and other animals, and insists
on the deposition of paper copies in a
number of approved libraries. I expect
the ICZN to fall in line with their
botanical colleagues in the near future. 

In general, taxonomists have taken to
digital media with enthusiasm, and the
rise of the electronic-only journal
Zootaxa has been astonishing; since it
was established in 2001 more than
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22,500 descriptions (most of them
insects, of course) have been published.
I expect Zootaxa to go on growing and
growing. Unfortunately, the business
model for this kind of publication is
still rather confused, and the cost of
access is still a problem, particularly for
entomologists who don’t work in well-
funded Western Universities and
Institutes (more about this in a
minute). At present, to be able to read
papers in Zootaxa, like much of the
scientific literature, the reader must
pay. An alternative model is so-called
“Open-Access” publishing, where the
author pays for their article to be
mounted on the web, and the reader
can download it free of charge. 

I expect the pressure for Open-
Access publishing of species
descriptions to grow markedly in the
future, probably even more so than in
the case of ordinary scientific papers.
This will offer both opportunities and
difficulties for learned societies like the
RES, which may need to think about
where their income comes from. It
needs to be remembered that Open
Access does not mean “free”. Someone
has to pay.

Another change is in the location of
the taxonomic workforce. This table
lists the institutional affiliations of
authors in Zootaxa in the period 2001-
2010.

with important museums could be seen
to be plundering the biological
resources of biodiversity-rich but
taxonomy-poor developing countries.
It’s apparently good, but perhaps
problematic that species descriptions
are less expensive if they are done by
developing country taxonomists. With
millions of species waiting to be
described, it’s obviously good that more
can be done for the same amount of
money, but is this just a different kind
of exploitation? I hope not.

But the bad news is that the number
of active taxonomists based in the UK,
which would once have topped this
table, has for years been declining. It’s
quite noticeable that the RES’s own
Transactions for 1952 comprised 11
single author papers, all taxonomic or
systematic in nature, with 10 out of 11
being by UK-based authors. By contrast,
the successor to that journal, Systematic
Entomology, in 2011 published 51
taxonomic and/or systematic papers by
167 authors, of whom only four (2.4%)
were based in the UK. 

One could argue that these figures
represent the success of the Society’s
journals in attracting contributions
from all over the world, but it is also
true that entomological taxonomy in
the UK is in a parlous state. This is
partly due to lack of funds. It’s notable
that several of the Transactions papers
from 1952 were contributed by
entomologists working in British
provincial city museums. It is hard to
imagine that this would be possible
today. Local museums are currently
under strong financial pressure from
the UK Government’s Department of
Culture, Media and Sport (the name
says it all!), which has responsibility for
regional museums and galleries. Under
the Coalition Government’s current
“Renaissance in the Regions”
programme, these museums will have a
hard time in curating their collections,
let alone maintaining staff who can
retain national and international levels
of taxonomic expertise. 

But it’s also a problem that fewer
taxonomists are being trained. Imperial
College, once a world centre of insect
science, recently decided to close the
UK’s only remaining taught Masters
degree in Entomology. Fortunately, this
will be taken over by Harper Adams
University College in Shropshire,
where the RES has taken active steps
to support it, but one can only regret
Imperial’s lack of responsibility to its
entomological heritage. 

It’s obviously extremely bad for the
UK that its native base of taxonomy
has seriously declined. This has not
gone unnoticed in government; there
have been no fewer than three recent
reports on the taxonomy problem by
the House of Lords, in 1992, 2002, and
2008. The last of these concluded:

“Although we received clear evidence …
of a widespread concern about the state
of [taxonomy], that concern appears to be
largely unheard by the Government and
by the Research Councils. We find this
worrying. We believe that part of the
problem is the fragmentation within
Government of responsibility for
systematic biology. We therefore
recommend that the Department for
Innovation, Universities and Skills be
designated as the lead department and
that that department should exercise the
leadership without which we fear that the
downward slide of UK taxonomy is set to
continue.”

Unfortunately nothing has been
done. Evidence submitted by the RES
to the 2008 House of Lords enquiry
commented:

“The continued decline in numbers of
both amateur and professional
taxonomists is rapidly leading to the
marginalisation of the UK as a world-
class taxonomic power. We have large
and irreplaceable natural history
collections held in a wide range of
institutions in the UK, which collectively
comprise a unique resource. Failing to
make good use of these species-rich and
historically unique collections and failing
to encourage our existing taxonomic
experts is not just a missed scientific
opportunity; it is a betrayal of our
heritage.”

It seems certain that representing
Entomology’s interests to Government
will continue to be an important task
for the RES in the future.

But now let’s look again at the
positive side. In 1952, biological science
was unknowingly awaiting a big
change. Watson and Crick’s discovery
of the double-helical molecular
structure of DNA in 1953 quickly led
to a revolution in Biology generally, and
this has included entomology. DNA is
the “blueprint” that specifies the form
and function of every organism. Know
about its DNA, and you know all about
the insect (well, not really – obviously
there will be features of an insect’s life
that are the result of interactions with
its environment, but its genome

This covers all Classes of animals, but
most of these taxonomists were
working on insects. It’s evident that
there has been a strong change in the
sociology of taxonomic science in
favour of Brazil and China. Looking on
the positive side, it’s good that
increasingly, taxonomists are based in
the countries that have the greatest
biodiversity. Importantly, this corrects
the problem that rich, industrialised
but biodiversity-poor Northern nations

USA 1,098

Brazil 1,046

China (PRC) 595

Germany 322

Australia 305

Argentina 301

United Kingdom 211

Mexico 204

France 192

Spain 183
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Today taxonomists increasingly use
short DNA “barcodes” as a shortcut to
species identification, and species
descriptions that incorporate relevant
sequence data (e.g. the mitochondrial
Cytochrome Oxidase I gene) are more
and more frequently encountered.
DNA data also greatly facilitates the
determination of the evolutionary
(phylogenetic) relationships of insects
at the levels of Species, Genera and
Families, although it must be admitted
that it has so far not greatly improved
our understanding of the relatedness of
the insect Orders. 

Some taxonomic practitioners fume
and rail at the use of DNA data,
claiming that it threatens to deskill the
taxonomic community. They fear that
if DNA is used to allocate specimens to
species, no-one will bother to actually
look at the insects themselves. I think
this is an over-reaction. In truth DNA
is here to stay. Using sequence data is
no better or worse than looking down
a microscope. It just offers an additional
set of characters with which
identifications can be made certain.
Moreover, DNA sequencing has
allowed differentiation of insect species
that look the same but are actually
different (so called “cryptic species”).
The Society encourages the practice of
insect taxonomy by the biennial award
of the Westwood medal for taxonomy.
With all this talk of DNA, is my
predecessor as President of the Royal
Entomological Society, the Rev. J.
Obadiah Westwood, turning in his
grave? I don’t think so, because DNA
can only help not hinder, and were he
alive today Westwood would surely
welcome an additional taxonomic tool.
If there is a problem with taxonomy in
the twenty-first century, it is not DNA
but the willingness of the scientific
community to support taxonomy at all.

Even during Westwood’s day the
Royal Entomological Society was
strongly associated not just with
identifying insects, but also with asking
questions about how they work. Our
knowledge of insect function –
physiology, biochemistry, development –
increased hugely during the last 60
years. This revolution developed in two
stages; first a carefully crafted
experimental campaign, and then a
step-up in pace as the DNA revolution
really kicked in.

We owe much of the first part of this
progress to another Fellow of the RES,
VB Wigglesworth, who was in his
scientific prime when Queen Elizabeth

II came to the throne. In 1952, with
thirty years of largely single-handed
research behind him, Wigglesworth
became Quick Professor of Biology at
Cambridge and began to supervise the
work of research students in numbers.
For the next twenty or so years of the
Queen’s reign, Wigglesworth and his
students dominated the field, deploying
cunning experimental techniques to
dissect the nature of physiological
control systems. They went on to map
the principles of hexapod function
both extensively and in detail, and
insect physiology became almost a
British fiefdom. Wigglesworth was
famous and rewarded with a
knighthood. Famously taciturn, it was
noticed that Wigglesworth relaxed a bit
when he became Sir Vincent. 

Since Wigglesworth’s time (he died
in 1994) the rise of molecular genetics
has allowed this map to be even more
fully coloured in, to the extent that we
know more of insect function than any
other animal group with the possible
exception of humans and mice. And
even then, there are many areas where
we understand insects better. 

Much of the success of the second
part of the insect physiology campaign
has been associated with the use of the
lowly vinegar fly Drosophila
melanogaster as a tractable genetic
model. The primacy of Drosophila as
the work horse of genetics dates back
to the work of TH Morgan at Columbia
University in New York, whose first
papers on flies were published in 1908.
Although the advantages of fly genetics
were clear by 1952, Drosophila genetics
was then still a specialist subject, largely
concerned with the principles of
inheritance. It was the combination of
classical and molecular genetics with
the careful study of development and
morphology, and ultimately the use of
molecular genetics and genomics to
identify and modify genes that enabled
Drosophila to become the most
successful animal experimental model
of all. To give just two examples, from
Drosophila we learned how
segmentation and compartment
formation occurs in early embryonic
development, and we learned how
external signals regulate gene
transcription in cells. Two of
Wigglesworth’s students, Peter
Lawrence and Michael Ashburner,
played key roles in this astonishingly
productive flowering of fruit fly
science. Both are now Honorary
Fellows of the RES.

But it isn’t all relentless progress.
Insect physiology has been very slow to
solve some important problems. In
1934, some 18 years before the
beginning of the present Elizabethan
era, Wigglesworth had shown that
insect metamorphosis is controlled by
a hormone secreted by the corpus
allatum, an organ located behind the
brain. This hormone regulates the
formation of the adult insect by its
absence; for this reason, it was given the
name Juvenile Hormone or JH.
Although a proper understanding of
the action of JH is essential to
understanding insects at many levels,
progress in elucidating the nature and
mode of action of this hormone has
been painfully slow. The chemical
nature of JH (it is an epoxidated
terpenoid) was not discovered until the
1960s, and the identity of its cellular
receptor has only been revealed in the
last few years. The mode of action of
JH, which is to modulate the
transcriptional response of the insect’s
cells to another hormone peculiar to
insects, the steroid moulting hormone
ecdysone, is still not properly
understood. 

Other important advances have been
driven by the application of technical
advances in other areas of science and
engineering to entomological problems.
Fellows of the Royal Entomological
Society have been active here too. For
example, Professor John Pickett,
another Honorary Fellow, has played an
important role in revealing the
astonishing extent to which insects
communicate by means of volatile
chemicals. Advances in analytical
chemistry played an important part in
this success, leading to the realisation
that insect species may be defined by
their sexual chemistry, and that
chemicals may also mediate other kinds
of social interactions within and
between species. Insects may even
communicate with plants, and vice
versa, in this way. This kind of chemical
communication can be utilised by
humans to confuse and control insect
pests of agriculture. 

This understanding of insect
chemistry has recently been combined
with plant genetic engineering, leading
to the development by Rothamsted
scientists of a transgenic wheat cultivar
that resists aphid attack by
manufacturing the insects’ alarm
pheromones. This is important because
aphids can transmit virus diseases from
plant to plant. At the time of writing,
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this is in the headlines, being the
subject of controversy between
scientists and those who think that
“meddling with nature” is wrong,
despite the rather obvious fact that
there’s nothing “natural” about
agriculture anyway. Like most
entomologists, I am an
environmentalist too, but I believe that
it is counterproductive to oppose GM
crops on principle. All the evidence
(and there is a lot) shows that provided
proper safety tests are done, there is no
danger either to consumers or the
environment that is specifically a
consequence of the GM technique.
Moreover, the purpose of the
transgenic plants in question is to
reduce insecticide usage and growing
them would almost certainly have
beneficial effects for the agricultural
environment and consumers by
enabling insecticide usage to be
reduced. Genetic manipulation of food
crops is too big a subject to be dealt
with comprehensively here, but I think
that I have made plain my own stance
on the matter.

But mentioning insecticides reminds
me that here’s another area of
entomology that has been in turmoil
ever since the Queen came to the
throne. Sometimes the situation gets
better, sometimes worse.

In 1952, there was confidence that
chemical pest controls would usher in
an era of unprecedented agricultural
productivity and permanently solve the
problem of world hunger. The
introduction in the 1940s of persistent
synthetic organic chemical insecticides
like DDT and dieldrin had already
achieved remarkable apparent
successes in both agricultural and
medical entomology, and sprays had
been widely and enthusiastically
adopted. In reality these agents,
apparently completely safe, were a
ticking environmental and public
health time bomb. Entomologists who
should have known better talked of
“eliminating” the pest problem. In
reality, the ecological dangers posed by
these agents had already been
recognised by scientists with longer
range vision. Wigglesworth, for
example, as early as 1945 had written
a warning article for the general reader
in Atlantic Monthly entitled “DDT and
the balance of nature”. 

But the consequences turned out to
be even worse than Wigglesworth had
imagined. By the mid 1950s,
chlorinated hydrocarbon pesticide

residues were building up in the
environment and tragic consequences
for wildlife were becoming apparent.
Moreover, because these pesticides also
killed natural enemies, in many cases
they actually made pest problems
worse rather than better. Ten years after
the Queen’s accession, the publication
of Rachel Carson’s Silent Spring
brought the matter to the attention of
politicians and the great clean-up could
begin. The public, initially delighted
with the convenience of sprays and
their apparent potential to resolve the
age-old battle between man and insects
in favour of humans, was seriously
shocked by the realisation that science
could be dangerous and the
environment was fragile. It is not too
much to say that this was the moment
when Frankenstein came of age. Public
trust in science and scientists in general,
and the chemical industry in particular,
has never really recovered from the
disappointment. 

Entomologists were among those
held most responsible by Carson – her
book pointed out that in the United
States a too-cosy relationship between
industry and the academy was largely to
blame for the failure of entomologists
to recognise the dire consequences of
over-use of insecticides. Money had
evidently trumped common sense.
Despite the warnings of a far-sighted
few, the entomological establishment
had adopted chemical insecticides with
enthusiasm. How could entomologists
have been expected to recognise the
danger of pesticides when as Carson put
it “their entire research programme
[was] supported by the chemical
industry”.

To be fair, under the watchful eye of
the Environmental Protection Agency
(EPA) in the USA and its equivalents
(here it is the Food and Environment
Research Agency, FERA), the
agrochemical industry has since
cleaned up its act, and the newer
pesticides introduced to replace DDT
and the like are much safer than old
ones. Government regulations on
acceptable chemical residues are
demanding and enforced, and publicly
inspectable records are kept. Fears of
environmental carcinogenesis due to
tiny pesticide residues are not
supported by evidence, and in general
public attention to pesticides seems
mostly out of proportion to the
problem. 

And yet, and yet… problems persist.
In developing countries, the labelling,

training, storage of pesticides are all
problematic, and damage to the health
of both farmers and environment
continues. Even in developed countries
there are still problems. Wildlife
continues to decline. Shockingly, within
the last few months it has been proved
that tiny levels of systemic
neonicotinoid insecticides in flowering
crops can wreak terrible damage on
honeybees and other pollinators. Since
this is now the most extensively used
class of insecticides, this is not a trivial
issue. Both Government and the
agrochemical industry have been in
denial over this issue for some years,
and their response to this challenge will
be a litmus test of their social
responsibility.

It seems self-evident to me that to
bring the best science to bear on such
problems, what is needed is to make
the best entomologists and other
agricultural scientists independent of
the need to serve the profit motive. But
ironically, the response to Silent Spring
in the last 50 years has not been to
reform the funding structure of science
to assure its independence, but an ever-
increasing demand by Government
that scientists demonstrate the
profitability of their research. Even
FERA and other regulatory agencies are
squeezed so hard that it is difficult for
them to be other than reactive.

Personally, I think that entomology is
more important than this. As I
discussed earlier, insects are the bigger
part of macroscopic biodiversity, and
we desperately need to know more
about them so that we can preserve as
much nature as we can against the
pressure of the growing population and
economy. In my view, our civilisation is
a poor thing if it can’t accommodate
violet click beetles and short-haired
bumblebees. The still-increasing
numbers of humans on the planet
means that an adequate food supply is
absolutely certain to demand either
intensification of tropical subsistence
agriculture, or an increase in the area
devoted to it, probably both. Most
projected population growth (and the
projections are very robust) will be in
Africa and SE Asia, where there are
important biodiversity hotspots.  There
is no doubt that the best way to
mitigate the mass extinction of known
and unknown insect species that this
will inevitably cause, will be to spare
wild nature by intensifying rather than
extensifying agriculture wherever
possible. Probably the most important
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way in which this can be done will be
through effective pest control to avoid
the massive pre- and post-harvest losses
of crops that currently occur in these
places (I wrote about this recently in
Antenna). But intensification of this
type must be achieved without the
kind of environmental damage that has
been caused in the past by toxic

agricultural chemicals that are poorly
targeted towards the actual problem. 

It’s difficult to see how the kind of
research that will allow these goals to
be achieved can be done in a way that
generates conventionally recognisable
“profits”. I would therefore respectfully
beg Her Majesty to instruct her
ministers to direct an appropriately

enhanced proportion of resources
towards the common good rather than
the growth targets worshipped by our
current economic system. The study of
insects will naturally be an important
part of this programme of work.

Stuart Reynolds

The Editors apologise for the omission of the appended footnotes and references which should have appeared with Stuart
Reynolds’ article in the last edition.

Footnotes

Pg 2
* Here’s an opportunity to indulge one of my pet enthusiasms: the biology of dung beetles was beautifully described in exquisite detail by
one of my entomological heroes, Jean-Henri Fabre (1823-1915). Darwin was a fan of Fabre’s too, describing him as an “inimitable
observer”. You can read Fabre’s account of scarabaeid behaviour in the original beautifully simple French (Fabre, 1879) or in translation
(Fabre, 1918). 

Pg 8
† Gallai et al’s estimate of the annual value of pollination services in the EU is € 14.2 billion (£11.7 billion). Their paper didn’t give figures
for just the UK, but if we divide the EU total uniformly among its 27 nations on the basis of the UK’s share of total EU agricultural
production value [5.26% of the EU total according to FAOStat (2009) figures] then the value of pollinators to the UK economy is around
£615 million.
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CORRESPONDENCE

Dear Editor,

‘Fear boys with bugs’1

I am sure that Fellows of the Royal Entomological Society
need no reminding that, far from being individuals to be
feared, the future of entomology rests firmly in the hands of
‘boys with bugs’. Indeed, those familiar with the play from
which this quote is taken will be quick to point out that this
also extends to girls with bugs.

Some of you may have noted the substantial reader
response to a recent Biologist article on Sir Frederick Gowland
Hopkins, the ‘Father of British Biochemistry’. Many wrote in
to describe how Gowland Hopkins had inspired them, either
directly or through their teachers. Clearly, such legacies are
long lasting, and Gowland Hopkins was himself an amateur
entomologist in his childhood – his first publication, on the
bombardier beetle Brachinus sclopeta, was submitted to The
Entomologist in 18782.

The legacy of professional biologists who encourage and
enthuse the next generation of bug bearers cannot be
understated, and the more eminent the scientist the more
aware they seem to be of the importance of science
communication during the formative years, when lifelong
interests and sympathies are forged. Sir Colin Spedding
recently wrote an excellent book aimed at seven year olds
(What’s in your Garden, Brambleby Books, 2010) and the
Late Professor Mike Majerus was passionate about

Over the last few years, there’s been something of a revival
in growing your own veg, with TV personalities spurring on
the uninitiated in the delights of home grown produce.
Whether you’re a recent convert with your first tentative row
of seedlings, or a seasoned competitive grower, the pros are
obvious: growing your own vegetables can be a relaxing and
rewarding past time, and for those with an environmental
bent, a chance to reduce food air miles, encourage
biodiversity and eat fresh, organic produce (and save money!
Ed.).

Sounds great? It is! But any gardener who has discovered a
prize cabbage decimated by caterpillars, or greeted with a
relieved smile a couple of lady birds on an aphid-laden tomato
will tell you it’s war out there. Knowing insect friend from
insect foe may make the difference between your delicious
carrots ending up on your plate or on your compost heap.

Over the seasons spent tending their plants, gardeners
acquire an eye for insect identification and a practical
understanding of their ecology and behaviour. Furthermore,
they develop an awareness of the wider interactions that
occur between insect species and other wildlife, and how
plant and animal life responds to the weather and climate,
and indeed to their own gardening activities.

What has any of this to do with ethics? Well, as we devote
time to our kitchen gardens and allotments, our intimate and
often daily interactions with the natural world leave us well
positioned to see first-hand our affect upon it. Moreover, the
dedication, anticipation and love we invest mean that we care
about that environment: it matters to us, materially and
emotionally. And with that connection comes reflection on

Fear boys with bugs

Ethics and insects: why your whitefly matter

communicating entomology to children, for example
contributing numerous articles to The Bug Club Magazine. 

Now that the RES is once again involved with The Bug
Club – it is run by the Amateur Entomologists’ Society as a
joint undertaking with the RES – it is important that we have
worthwhile articles to interest the bright young minds who
will potentially be the entomologists of tomorrow.
Consequently, the Bug Club Committee invites all Fellows
and Members of the Society to contribute at least one short
illustrated article (no more than 1500 words) to The Bug Club
Magazine. If every RES Fellow contributed one article,
anecdote, sketch or puzzle, or even just an idea, that would
be enough to fill the magazine in its present form for the
lifetime of its current editor! 

Dafydd Lewis

Hon. Secretary, Amateur Entomologists’ Society

On behalf of the 2010-2011 Bug Club Committee
(Bill Blakemore, Prof. Lin Field, Dafydd Lewis, Peter May,

Dr Archie Murchie, Dr Kieren Pitts)
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how we treat the natural world.

And insects? Chatting to the folk down on my allotment,
it’s clear that insects, in all their diverse ubiquity, are at the
heart of really making people think about how human
activity affects the environment, and how the environment
can affect us. If there’s one insect group everyone wants to
talk about, it’s bees, or lack thereof. Any gardener worth their
salt knows that a veg patch without bees would be a barren
wasteland, and all my neighbouring plot-holders have
reported with concern a noticeable decline in their numbers.
Gardeners are out in force, utilising their expertise to do all
they can for these fascinating and completely vital insects,
from growing plants which flower in early spring and late
autumn to supply abundant nectar, to leaving corners of their
plots deliberately un-tidied to create dry, sheltered overwinter
habitats. Gardeners are motivated to act because they are
acutely aware of their direct dependence on these insects and
see the potential consequences of their continued decline on
the fruitfulness of their own activities.

One of the most important ethical seeds can be sown when
people bring their children or grandchildren to their garden.
How many of us have fond childhood memories of grubbing
around the veg patch with fascinating caterpillars and
beautiful butterflies, of watching lines of ants or trying to
track down a cricket by its chirrup, often unaware of the
watchful eye of a gardening parent? Our capacity to care
about nature and what happens to it may partly depend on
the extent to which it is meaningfully incorporated into our
experiences. Early engagement with insects in their habitat
can provide a foundation for a lifelong fascination and respect
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Frances Hawkes in her allotment.
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But what of the thorny issue of insect pests? No one I’ve
spoken to likes killing insects, but on the allotment the ethical
waters can get quite muddy. How then to reconcile a distaste
for killing insects with the aim of successfully growing
produce? Again, it is the vegetable gardener’s day-to-day
relationship with their plots and their knowledge of insect
ecology that allows them to forge a path between these two
positions. Some of my neighbours admit to spraying all
vegetables with pesticides as soon as they see whitefly or
black fly. But knowing that hoverflies and lady birds predate
these pests, they often encourage these insects onto their
plots, then discontinue spraying once these beneficial insects
have been spotted.

Our ability to care about nature, and what happens to it,
may partly depend on the extent to which it is meaningfully
incorporated into our lives. Allotments can be seen as having
transformative potential, places where people must work
alongside their insect neighbours (both comrades and
antagonists) and can thus engage in thought-provoking
relationships with the natural world. Encounters with insects

and wild nature through vegetable gardening may therefore
provide an opportunity for people to think and rethink their
environmental values and maybe, just maybe, foster the
development of an ethical praxis that includes sensitivity to
the natural world, on which we all ultimately depend.

Indicative reading

Brook, I., 2010. The importance of nature, green spaces, and gardens
in human well-being. Ethics, Place and Environment, 13, 3, 295-312.

Crouch, D. and Ward, C., 1988. The Allotment: Its Landscape and
Culture. London: Faber and Faber Limited.

Degen, M., Whatmore, S., Hinchliffe, S. and Kearnes, M., 2003.
Greenfingers, greenspaces: passionate involvement with urban natures
[online]. Available from: http://www.open.ac.uk/
socialsciences/habitable-cities/published-papers-and-papers-in-
progress.php [Accessed 17 June 2008].

King, R.J.H., 2003. Towards an ethics of the domesticated
environment. Philosophy and Geography, 6, 1, 3 – 14.

Frances Hawkes
University of Greenwich

Dear Editor,

I would like to proffer a couple of comments on recent topics
under discussion in Antenna. 

Nomenclature:

The recent and ongoing period of economic woe has resulted
in continual reference to failures of control, audit discipline
and integrity of information. For many, this rhetoric resonates
loudly against numerous historical lessons learnt over and
over again each with the subsequent implementation of
improved control and audit requirements. Only to be
followed by the inevitable relaxation or failure to update as
the pain endured by many fades to a distant memory… until
it happens again! The process continues to manifest itself in
a subtly different way each time conveniently providing a
slightly different plausible excuse serving to reinforce the
inevitability of the long term boom-bust cycle. This brings
me to the ICZN and nomenclature, their existence can be
traced back to the recognition of the desperate need to
enforce a consistent and auditable naming structure providing
a secure structure for us all to work to. In simple terms the
ICZN are the control body for zoological names, they issue
rules providing structure for zoological names and
judgements where complexity arises. Use the system, update
the system, keep to the rules and in the long term disaster or
pain will be minimal – simple really! 

Naming something is a fundamental component of
language because it creates a precise point of reference in
an otherwise complex multidimensional environment. It is
not just enough to name something and walk away. A name
must be consistent and, in an ideal world, only one would
exist for any given item. Frequently this is not the case and
so a single name has to be chosen moving forward and this
is where the rules, regulations and rulings come into play.
This is further complicated by the movement of taxonomic
relationships often resulting in further changes in the single

name used. In order to use a single name it has to be tied to
all the previous allocations, hence the requirement for
taxonomic lists acting as a dictionary providing historical
provenance to a name. A name is always connected to its
author, the authority that defined it, along with the date of
publication both of which are essential to locate the original
description and the material it refers to. As time has passed
knowledge has broadened and it seems the basic concept of
what a name means and how it is named has slipped into
obscurity both in communication and education. It seems
to have reached the point now where research in taxonomy
is often viewed as a mysterious dark art reserved for a small
number of the specialist’s specialists and the majority of
necessary name changes are treated with frustration rather
than welcomed as an advancement of knowledge and a
positive move towards longer term stability albeit beyond
our lifespan.

If an author wants their work to be linked to a species
name for all time they need to get it right. Interestingly, this
does not necessarily mean they have to use the most
modern interpretation of the species name. Yes, it is better
to use the modern name but what is really important is that
the name is stated properly in line with what is, or will be
represented in a past, present or future checklist. This will
ensure that the significant effort put into producing original
work will be connected to a taxa in perpetuity and not
become an also-ran excluded on technical grounds. This
brings me back to the simple lesson the fiscal control
systems of the world have so regularly failed to absorb – to
avoid the pain of system failure it is essential to lay an audit
trail of accountability, the responsibility for laying this trail
lies first with the author, then with their peers (= auditors)
and structurally with the ICZN. In order to publish their
work in connection with a taxa the author must accept a
significant level of responsibility. First, they must identify
the taxa and then get it confirmed by a specialist before
publication (specialists publishing on their specialist taxa

Nomenclature and Outreach
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are generally excluded from this confirmation
requirement). Reference material must be properly
preserved for posterity. Any taxonomic key or text worth
its salt will include species names correctly presented,
usually in an attached checklist. Including an author’s name
in brackets, or not, according to the checklist is essential. It
is also useful to reference the source of your nomenclature
in the text so that any mistakes in your reference point can
be worked around. The reason an author’s name after the
species is so important is that it denotes who is responsible
for describing the species, the presence of brackets denote
that the species was originally described under another
taxa. This is an essential part of the audit trail, a nod to
historical origin and a recognition of change or stability. To
lose this fundamental structure is to lose sight of what a
name is and where it came from – rather similar in effect
to changing everyone’s surnames to use the first six
characters only. Names are inherently confusing, especially
when you have to unravel who called a species what, when
and work out where the reference material now resides.
There are a wide variety of complications and corrections
and readjustments that occur in the world of nomenclature
but that is why we have the ICZN guidance and specialist
taxonomists. Authors usually don’t need to get bogged
down in the nomenclatural detail they just have to get a
very small but ever so important piece of detail correct –
present the name correctly and your work will be attached
to it in perpetuity, can’t be bothered or not interested then
you are responsible for the future disconnection of your
work against that taxa and shame on you. Compared to the
effort invested in a piece of original research sparing a few
moments to ask for a bit of help from your more
taxonomically enlightened colleagues is relatively easy and
often a way to create lasting friendships as well as pleasing
editors or reviewers who don’t need to spend so much time
correcting nomenclature! Of course omissions and mistakes
happen and it is then that that you will really begin to
appreciate all the time and effort put into structure and
compliance by so many, so consistently.

Outreach – spanning the diapause:

Over the last two decades there has been a great shift to a
positive public attitude towards insects and a fair portion of
this must be attributed to the efforts of entomologists and
without doubt organisations like the RES. I note the
continued importance of outreach in schools and the
inclusion of natural history in school activities, not to mention
the great boon technology has provided with media jumping
on the opportunity to present insects in storylines. I would
like to raise the issue of entomologists’ diapause. It starts
somewhere in the early teens and finishes somewhere in the
twenties and probably can be associated with a rapid social
and physical metamorphosis. I think I would be correct in
saying that most of my entomological friends have variably
maintained an entomological interest throughout this period
and I would like to suggest that this was fostered in the main
through an informal mentoring process by other
entomologists. Their patience and assistance is something for
which I personally am eternally grateful. For me this
comprised of one consistent and a number of significant
short-term mentors, I have to say the AES junior field weeks
in the eighties and early nineties were probably the most
formal type of mentoring and were certainly very memorable
as good fun – it is excellent to see them reinstated this year.
It strikes me that during this period of diapause continued
occasional entomological interaction is very important to
develop a sustainable strong interest in the topic in readiness
to be actively pursued after emergence. These interactions,
for me, were often organically generated as a result of my
general interest in the topic through contacts and friendships
I had developed in entomology and natural history and they
tended to involve fieldwork and a little adventure. This makes
me ask the question – having put a lot of resource into early
phase interest are there ways the RES and other
entomological societies can span this inherently awkward
phase? To me, the progression to a long-term strong and
active interest seemed rather organic and entomological
mentors be it via media or in person just needed to be
available during periods of active interest.

Clive Turner

The editors would like to thank everyone who has contributed to this lively debate on the ICZN code; which has explored
this issue in depth. We would now like to close this discussion in the pages of Antenna and ask that further debate take place
between the individuals concerned.
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OBITUARY

Christopher Furk
BSc., MPhil.

24 August 1947 - 26 September 2011

Chris served the Society on Council
and the Library Committee and as
Secretary from 1991 to 1999.

When he retired in September 2007
he announced that he had three
immediate ambitions – to trek the Inca
trail to Machu Picchu, to get a scuba
diving certificate in the Red Sea and to
walk across England to Robin Hood’s
Bay. His many friends rejoice that he
achieved all this and was training for
the Great North Run half marathon
and making good progress with the
saxophone when he was cruelly
attacked by aggressive lung cancer in
May 2011.

Chris was born in Lowestoft, the son
and grandson of plumbers, whose skills
he inherited. He was also an
enthusiastic handyman and gardener,
although his family sometimes found
the estimated completion dates of his
projects a little elastic. 

He was educated at Lowestoft
Grammar School and, after completing
A-levels, on 31st August 1965 he
joined the MAFF (Ministry of
Agriculture Fisheries and Food) Plant

Pathology Laboratory in Harpenden as
a Temporary Scientific Assistant,
working in the laboratory and field on
aphid taxonomy for Dr Henry Stroyan
with Bob Prior and Ken George. An
early personal success was the
discovery of the alternative plant host
of the gall-inducing poplar aphid,
Pemphigus.

Determined to make his mark as a
scientist, Chris studied at Luton College
of Technology to obtain a University of
London BSc in Zoology and Botany in
1970 and an A-level in Chemistry in
1973. He became interested in the
rapidly developing newer methods of
studying taxonomy and in 1977 was
awarded a University of London MPhil
for his thesis Biochemical and
karyological methods for the taxonomic
study of the family Aphidae.

With these skills, it was natural that,
following Henry Stroyan’s retirement
in 1982, he should transfer to John
Cotten’s group studying the rapidly
growing problems of resistance to
insecticides. In particular resistance to
organophosphorous aphicides in the

peach potato aphid (Myzus persicae)
was emerging as a serious pest
management problem, particularly in
glasshouse crops and on potatoes. Later
Chris also investigated treatments for
alien leafminors (Liriomyza spp.) on
imported Chrysanthemum cuttings. A
glance at the publications he was
involved in at this period shows that his
interests included resistance to
organophosphates and pyrethroids in
Macrosiphum, Myzus, and Aphis and
Phorodon species. 

The Harpenden Laboratory became
the central point for practical expertise,
advice and provision of a resistance
testing service for farmers, advisers and
agrochemical interests. As resistance
spread, Chris became intricately
involved in co-ordinating technical
support to national monitoring, applied
research with ADAS (Agricultural
Development and Advisory  Service)
colleagues, and in liasing closely with
other researchers at Rothamsted
(especially Hugh Loxdale, Alan
Devonshire, Alan Dewar, Ian Denholm,
Richard Harrington and Steve Foster),
University Departments and in
Scotland, conducting strategic research
into pesticide resistance. This served to
keep MAFF publications and Leaflets
(definitive advisory references at the
time) up to date and underpinned
ADAS and industry on-farm advice.
The Laboratory also provided support
to ADAS in aphid identification and
other practical concerns about aphid
infestations (direct damage, spoilage,
virus vectors, plant quarantine
considerations). Chris (with David
Cooper and regionally-based
colleagues) provided a series of training
courses and literature for the ADAS
Entomology Discipline and (with
Marion Gratwick) wrote or collated
text for the published sets of aphid
Identification Cards that covered
cereals, potatoes and a range of
horticultural crops. 

When Chris transferred within
MAFF to the Pesticides Safety
Directorate (PSD) in 1991, to work in
the Efficacy Branch, which evaluated
pesticide approval applications, this
background and experience was clearly
of key importance. Pesticide resistance
had become a more specific
consideration at the product approval
stage, with applicants now charged
with developing appropriate strategies
to avoid encouraging its development.
In addition to providing internal
technical advice on approvals
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asked to take on a role as “R&D project
consultant” in PSD, to help manage the
Defra-funded projects (MAFF had now
transmuted into the Department for
Environment, Food and Rural Affairs)
relating to pesticide resistance,
consolidating his entomological and
aphid resistance background but
quickly and effectively extending this
into fungicide and herbicide resistance
areas. Septoria leaf blotch in wheat and
control of blackgrass represented the
greatest immediate concerns and a
number of projects were very
successfully funded jointly with the
industry that would not have been
initiated or have obtained the necessary
collaboration and sponsorship without
Chris’s commitment and support.  

The DEFRA staff managing the
Sustainable Arable Programme (David
Cooper and the LINK Co-ordinators)
were grateful to him for assistance in
developing a strong case for the work
with industry particularly for some
notable projects e.g. aphids/
neonictotinoid insecticides; strobilurin
fungicides; and blackgrass projects.
These successful projects provided a
good legacy of partnership working
which PSD and others have since
continued to support.

In 2001, during the UK Foot and
Mouth Disease outbreak DEFRA
sought volunteers from other divisions
to help Animal Health teams and so
several PSD staff including Chris found
themselves temporarily in senior
administrative posts in the emergency
units in Carlisle, Newcastle and Leeds.
This was a difficult and very different
challenge but certainly in retrospect
gave Chris a valuable self-development
opportunity. For the most part, his
existing Civil Service competencies and
extrapolation from PSD regulatory
procedures stood him in good stead;
but it was essential to acquire rapidly,
“on the hoof”, a set of new negotiating
and diplomacy skills for successful
liaison with both the farmers and the
Army personnel helping control the
outbreak! Initially there were minor
communication problems between the
military and the civilians and Chris
quickly discovered diplomatic skills,
which he didn’t know he had, and
played a significant role in ensuring
harmony.

Due reward, however, came on his
return to York where he was promoted
into a senior job in DEFRA Plant
Health HQ, responsible for the entry of
plants and plant material into England

and Wales from outside the European
Union. Although plant health
inspection work had strong scientific
and entomological connections,
administrative skills gained by Chris
during the Foot and Mouth crisis no
doubt helped with his new duties
managing Plant Health’s resources and
procedures. The EU had just agreed a
new and much stricter Imports Regime
requiring importers to pre-notify their
imports and to pay import inspection
charges. Chris showed great patience
and stamina to persuade importers to
accept these changes, so that today the
new regime is well established. As light
relief he enjoyed conducting EU
inspectors round Plant Health
inspection sites such as Heathrow
Airport and Felixstowe docks.

Chris’s first involvement at a BCPC
(British Crop Protection Council)
Brighton Pest and Diseases Conference
was in 1988 when he contributed a
paper on insecticide resistance. From
1992 he was on the programme
Committee as a session organiser. In
1998 he was vice-chairman of the
conference and again in 2003, when it
was moved to Glasgow as the Crop
Science and Technology Congress. In
2007 he was again vice-chairman of the
programme committee. Chris Todd,
presently General Manager of BCPC,
describes Chris as “an enthusiastic,
thought provoking, knowledgeable
colleague who always contributed
significant input to our discussions and
planning of the meetings he was
involved with.” He also advised the
German authorities on their
organisation of similar meetings.

Chris Furk joined the Royal
Entomological Society in 1981 and from
1991 to 1994 was chairman of the
Library Committee. Having discovered
that there was no obvious responsibility
for the archives and that some of them
were stored in a fairly damp basement
under the pavement outside 41 Queen’s
Gate, he made it his business to ensure
that they were all properly looked after;
they are now well cared for in the new
St Albans’ premises. The minutes show
that the Committee frequently had to
discuss the storage and selective disposal
of the increasing quantity of books and
leaflets and to consider the load-bearing
qualities of the floors. 

The period from 1994 to 1999 when
Chris served as the Society’s secretary
saw a number of significant changes –
the introduction of first fax, then
Email, then the website. The visual aids

in the Meeting Room were upgraded
and, after considerable negotiations
with English Heritage, a lift was finally
installed. The introduction of national
meetings, at first biennial and now
annual, at academic sites spread over
the country and also of regional
meetings gave him considerable
satisfaction. At the time of his death
Chris had written about two thirds of
a history of the Society’s occupancy of
41 Queen’s Gate and it is good to know
that arrangements are in hand for its
completion.

Chris Furk cared deeply for his fellow
men and had a strong social conscience.
From the 1970s he was involved in the
Red Cross in Harpenden and York. In
Harpenden he was a trainer, youth
group leader and did many first aid
duties. In York he was the centre
organiser, did much training for adult
and youth groups and was famed for his
passion for Hobnob biscuits. He served
in the ambulance for three years,
complaining that he just sat there and
nothing much happened. This caring
nature was used to the full during the
FMD crisis, when he was called upon to
comfort distraught farmers, facing the
destruction of their animals.

In 1958 as a boy of 11, Chris was
deeply affected by the Munich air
disaster and the loss of so many
Manchester United players. From then
on he was a devoted Man U fan, which
gave the writer ample opportunity to
tease him. Sport was a vital part of
Chris’s life. As a swimmer he had an
elegant and apparently effortless crawl,
leaving some of us far behind. He
enjoyed squash, long distance walking
and, more recently, running – he had
been in the Great North Run in 2010
and announced he was “going to take it
more seriously in 2011”. Sadly this was
not to be. However he did achieve
another ambition, which meant a great
deal to him. In 2007 he had started
saxophone lessons and while
celebrating Christmas 2010 he played
in a slightly shaky wind quartet with his
three sons.

Chris Furk was married to Brenda for
41 happy years. He was a proud and
loving father to his sons and their
partners and an adored grandfather. At
his funeral one of his sons said, “My
father was a man who put everyone
else before himself.”

It is a pleasure to thank Chris’ family
and colleagues for their help with this
account; I am particularly grateful to
David Cooper.
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OBITUARY

Victor Eastop
1924-2012

An Appreciation

I first met Vic in 1968 when I went to
see him at the Natural History
Museum, then called the British
Museum (Natural History). As a young,
ambitious, and probably rather arrogant
researcher, with a Royal Society grant
to study genetic variation in aphids,
museum taxonomists who spend their
lives amidst dusty collections of dead
insects ranked rather low in my
estimation as scientists. I think that all
I expected from my visit was a name
for the aphids that I was working on.
However, I happened to mention to Vic
that I was thinking of looking at aphid
chromosomes. In those times long
before Google it would have taken me
quite some time to find out what, if
anything, was known about aphid
chromosomes, or how to go about the
business of studying them. But Victor
said “Wait a minute, I saw something
quite recently about some work on
aphid chromosomes done in Canada”
and before I knew it he had looked up
the reference and gone hunting for a
reprint about it. I was of course

delighted and thanked him profusely,
which clearly embarrassed him rather,
and after all these years I can remember
exactly what he said: “Well, that’s what
we are here for”. 

I think that epitomises Vic and his
attitude to work, scientific activity and
in fact to his relationships with people
in general. So many scientists inhabit
ivory towers and consider imparting
what they learn to others as almost an
afterthought. Victor was at the
opposite end of the spectrum. He was
a very unassuming and modest man,
who often said how lucky he was to be
doing a job that he enjoyed doing –
almost a hobby. He had a unique
knowledge of aphids – in fact not just
of aphids but other Sternorrhyncha,
and also the parasitic Hymenoptera
that feed on them – but he also had a
strong desire to help others in their
struggles to learn about these amazing
and intriguing insects. When I joined
the Museum staff and started working
alongside him on a daily basis this
attitude rubbed off on me, and

eventually with his friendly
encouragement and persuasion we
started to get all that knowledge and
information into the form of several
rather large books on the world’s
aphids. I feel very proud and privileged
to have worked with Victor on these,
and now that we have lost him I gain
some comfort and satisfaction from
knowing that when he left us he knew
that he had provided a substantial
legacy to future generations of
biologists. I know that this was very
important to him.

Vic’s lively sense of humour and
light-hearted approach to life endeared
him to all who knew him. He enjoyed
explaining to people the difference
between systematics, taxonomy and
nomenclature. “Systematics is a
science, taxonomy is a vocation, and
nomenclature – well, that’s a “calling”!
In 1981 Vic wrote a paper on “The
acquisition and processing of
taxonomic data” for the first
International Aphidological
Symposium in Poland. The potentially
dry subject matter was enlivened by a
series of remarkably apposite
quotations, each attached to a
subheading of the article. These
deserve a wider audience, and I can
think of no better way of
commemorating Vic’s wit, erudition,
and approach to taxonomy – and to
life in general – than to reproduce
them here:

Introduction
“Nothing that is worth knowing can be
taught”– Oscar Wilde

Collecting aphids
“It is very strange, and very melancholy,
that the paucity of human pleasures
should persuade us ever to call hunting
one of them.” – Samuel Johnson

Preparation of specimens
“The life so short, the craft so long to
learn”– Geoffrey Chaucer

Curation of collections
“So careful of the type she seems. So
careless of the single life” – Alfred Lord
Tennyson

Different sorts of taxonomy
“Comparisons are odorous” – William
Shakespeare

Clonal cultures
“As is the mother, so is her daughter” –
Ezekiel 16:44

Data banks
“Activity is the only road to knowledge” –
George Bernard Shaw
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Extraction of data from specimens  
“Say what the use, were finer optics given,
t’inspect a mite, nor comprehend the
heav’n” – Alexander Pope

Handling data
“What we have to learn to do, we learn
by doing” – Aristotle

Interpretation of data
“Nothing sways the stupid more than
arguments that he can’t understand” –
Cardinal de Retz

Higher classification
“I must create a system or be enslaved by
another man’s; I will not reason and
compare, my business is to create” –
William Blake

Sanctity of superfamilies
“Greenfly by any other name stink” –
apologies to Shakespeare

Parsimony and polymorphism
“An accumulation of facts is no more
science than a pile of bricks is a house” –
Henri Poincaré

Presentation of taxonomic data
“He was dull in a new way, and that
made many people think him great” –
Samuel Johnson

Conclusions
“A few strong instincts, and a few plain
rules” –William Wordsworth

Victor Eastop was born in London
and spent childhood years in
Harpenden. His secondary education
was at Ashby-de-la-Zouch Grammar
School, after which he went to Reading
University. However, his time as an
undergraduate was interrupted by four
years in the RAF (1943-47), where he
underwent training in Canada as a
navigator and served on Wellington
bombers in the last year of the war.
Recently he recounted to Keith Harris
how one of his duties was to substitute
for the gunner and get into the tail gun
chamber on take-off in order to swing
the guns clear of the ground.  

Back at Reading, where his future
wife Barbara was a fellow student, he
obtained his first degree in 1950 and
then received an Agricultural Research
Council grant to work on aphids at
Cambridge, completing his MSc in
1952 and PhD in 1955. One of his first
discoveries was the stridulatory
mechanism by which colonies of the
aphid Toxoptera aurantii act in unison,
rubbing their legs against sclerotic
ridges on their abdomens to produce
audible sounds. Also at this time he
made a definitive study of a group of

root aphids, the Tramini, which was
notable for its emphasis on the
importance of studying morphological
variation within species in order to
identify them correctly. Much of
Victor’s subsequent taxonomic work
was based on the accurate
measurement of aphid body parts
under the microscope, as he had a
unique understanding of how these
measurements varied according to the
conditions under which the insects
developed. Interpreting such variation
correctly is vital for correct
identification of species, and over the
years Victor accumulated many
thousands of pages of data in his
precious “green files”, with which to
compare newly acquired specimens.

In 1952 Vic was awarded a Colonial
Office Research Fellowship to study
aphids in East Africa. This was the time
of the Mau Mau uprising in Kenya, and
Vic recounted how he collected aphids
with a Royal Enfield rifle always to
hand for protection. Vic and Barbara
had the first of their five children in
Kenya in 1954. Returning to England in
1955, he joined the staff of the British
Museum (Natural History) as a Senior
Scientific Officer, but was soon in
Africa again (now with two children),
this time on secondment to the West
African Inter-territorial Secretariat.
Their third child was born in Ghana.
Barbara did all the driving in Africa, as
Victor never obtained a driving licence.
While in Nigeria he did once try to pass
the driving test, at Zaria. There was one
short stretch of one-way street on the
way to Zaria market, which at the time
was one of the few one-way streets in
northern Nigeria. During the test Vic’s
training as a navigator deserted him at
a crucial moment, and he drove down
this street the wrong way, thus
becoming one of the small group of
people at that time to have failed a
Nigerian driving test! His work in
Africa eventually led to publication of
the first definitive accounts of the
aphids of East (1958) and West (1961)
Africa, still much in use today. 

Vic made many other overseas trips
in subsequent years. His time in
Australia as a British Memorial
Foundation of Victoria Fellow in 1959
led to publication of an account of
Australian Aphidoidea (1966) that is
still much used by Australian aphid
workers. He has also been a visiting
scientist to New Zealand (in 1959,
1972 and 1983), Israel (1982), Beijing
(1985) and had visiting professorships

to Brazil (1972-73), Sweden (1973 and
1978), and Iran (1978). He acted as an
FAO consultant in aphid taxonomy in
Cyprus (1981) and took part in the
RGS Gunung Mulu expedition to
Sarawak (1978). In more recent years
there were visits to Japan, USA and
Canada, and further visits to Australia
and New Zealand. At home he has
served on the Councils of the Linnean
Society (1977-81), the Systematics
Association (1977-81), the Royal
Entomological Society (1970-74, 1985-
9), and been Vice-President (1971-74
and 1986-87) and President (1987-89)
of the Royal Entomological Society.

Victor certainly did not conform to
most people’s ideas of a museum
taxonomist. For many years he
attended almost every one of the Royal
Entomological Society’s monthly
meetings at 41 Queen’s Gate, and no
matter what the subject matter of the
talk he could usually be relied upon by
the chairman to ask the speaker a
pertinent first question. Among more
than 170 publications are many that
show the breadth of his interests. In the
late 1960s and 1970s, as well as
taxonomic revisions of several
important aphid genera, there were
accounts of flight activity of aphids and
of the biology of their natural enemies,
analyses of the host plants and
geographical distribution of aphids and
psyllids, and reviews of aphids as
vectors of plant viruses and as pests of
rice and small grain cereals. 

In 1976 he produced (with D. Hille
Ris Lambers) a Survey of the World’s
Aphids, the first publication to
catalogue aphids on the world scale.
Until then all taxonomic work on
aphids had been restricted to particular
regions of the world, but many pest
aphids distribute themselves around
the world on crops and ornamental
plants, so publications that cover the
whole world are most appropriate. Vic
was convinced that this was the way to
proceed, and after some friendly
persuasion this led me into
collaboration on Aphids on the World’s
Crops (published 1984, reprinted in
1985, and with a CD version in 1998
and a second edition in 2000). The
success of this led to further
collaborations that produced Aphids on
the World’s Trees (1994) and Aphids on
the World’s Herbaceous Plants and
Shrubs (2006), to complete the
coverage of the world’s aphids, the first
publications of this kind on any group
of insects. The keys and information
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provided in these books were made
possible by the data that Vic had
accumulated so meticulously over
many years, helped also by the massive
data base provided by the Museum’s
aphid slide collection. Again, Vic was
mainly responsible for refining the
system of tab-cards used in the
collection, so that it is easy to access
information about host plants,
distribution, seasonal occurrence and
variation of each species.

Victor liked to run. For many years
he was a regular competitor in the
London Road Runners’ monthly 5 km
road races, and a member of the
Museum’s running team in races over
4-10 km. When he lived at Kew he was
a familiar figure jogging along the
Thames towpath, stopping occasionally
if an aphid colony or other insect
caught his eye. He also played a lot of

cricket, opening the batting for the
Museum cricket team, and for the
second eleven of Kew Cricket Club,
playing in the beautiful surroundings of
Kew Green. He played for Kew C.C.
for so long that younger members
refused to believe that he was the same
Eastop as appeared in early scorebooks.
They thought it must have been his
father! He also spent many hours in
Kew Gardens, adding numerous
samples of aphids from named host
plants to the museum collection. His
field work at home and abroad was
recorded in a series of pocket-size
notebooks, the total number of samples
that he collected eventually exceeding
20,000!  

For the last six years of his life, after
his wife’s death, Victor lived at Henley-
on-Thames, where he enjoyed leisurely
walks in the countryside and visits from

his children and their families; the
number of grandchildren reached ten
in 2010, with the birth of twins to the
wife of his son Frank, the youngest of
his five children. In the last week of his
life he was still answering e-mail
queries from all over the world, and in
his last year he paid several visits to
Rothamsted, discussing projects and
helping with identification of trap
catches. Knowing Victor’s character
and unassuming nature, I feel sure that
he left this world exactly as he would
wish to have done so, with his
extraordinary memory undiminished,
and his deductive powers fully intact;
quietly and peacefully and with the
minimum of fuss, leaving happy
memories with his family, friends and
colleagues. 

Roger Blackman
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Introduction

Dominican amber exhibits probably
the best quality of preservation of all
known fossil resins (Grimaldi & Engel,
2005), despite there being more than
160 deposits known worldwide
(Martínez-Delclòs et al., 2004). The
origin of unusually large Miocene
deposits of amber in the Dominican
Republic can be explained by the
fortunate combination of adequate
conditions of relief and soil for the
development of large populations of
resin producing trees during a
constrained warm and humid climate
optimum (Iturralde-Vinent, 2001).
Fossils in Dominican amber were first
reported by Lengweiler (1939) but it
was not until later in the twentieth
century that Dominican amber gained
the attention of scientists (Sanderson &
Farr, 1960).

Geological setting

The amber is found in two main
regions of the country: the Cordillera
Septentrional in the north, and to a
lesser extent in the Cordillera Oriental
in the northeast. The amberiferous
region in the north consists of the
upper 300 m of an Oligocene to
Middle Miocene suite of clastic rocks
called the La Toca Formation and
consists mainly of sandstone, containing
thin lamellae of lignite and occasional
conglomerate. In the northeast, the
amber is found embedded in lignite
and sandy clay in the 100 m thick
Yanigua Formation. They were
deposited in the same sedimentary
basin, prior to their displacement along
major faults (Iturralde-Vinent &
MacPhee, 1996; see Iturralde-Vinent,
2001 for a comprehensive review of
their associated geology).

Palaeohabitat

The high diversity of the Dominican
amber palaeobiota (Penney, 2010a)
permits scientists to generate accurate
reconstructions of the fossil ecosystem.
A comprehensive account of the
Dominican amber forest was provided
by Poinar & Poinar (1999), with a more
succinct version in Nudds & Selden
(2008). The general consensus is of a
moist, tropical lowland forest.

The Dominican amber tree

Poinar (1991; see also Hueber &
Langenheim, 1986) described the
extinct tree Hymenaea protera
(Leguminoseae, Caesalpinioideae) as
the botanical source of Dominican
Republic amber, based on amber fossils
obtained from the famous La Toca
mine, including both vegetative and
floral structures. This generic
placement was confirmed by
Langenheim (1995) through evidence
based on resin chemistry and amber
plant inclusions, in an excellent review
on the biology of amber producing
trees, which included a case study of
Hymenaea.

Age of Dominican amber

There has been much debate regarding
the age of Dominican amber and a full
discussion of this is presented in Penney
(2008, 2010a). Based on biostratigraphic
and palaeogeographic data, Iturralde-
Vinent & MacPhee (1996) concluded
that all the main inclusion-bearing
amberiferous deposits of the Dominican
Republic were formed in a single
sedimentary basin during the late Lower
Miocene to the early Middle Miocene
(15–20 million-years-ago). No evidence
exists to suggest that any of the
Dominican amber has been redeposited
from older sediments. More recently the
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age of Dominican amber was further
constrained to approximately 16
million-years-old (Iturralde-Vinent,
2001).

The diversity of Dominican

amber inclusions

Despite the late onset of
palaeontological research on
Dominican amber inclusions a rich
diversity of taxa have been described
(Penney, 2010a). Early reviews of the
palaeodiversity include Schlee &
Glöckner (1978) and Baroni-Urbani &
Saunders (1982), followed by a fully
referenced and extensive list of 508
species (plus 263 ‘taxa’ assigned only to
genus) by Pérez-Gelabert (1999). An
updated version of this list includes in
excess of 1,000 fossil species currently
known to occur in Dominican amber,
with an additional 6,833 species for the
extant Hispaniolan fauna (Pérez-
Gelabert, 2008). A recent paper by
Arillo & Ortuño (2005) recognized
429 named insect species (plus 65
assigned only to genus) in 308 genera,
120 families and 21 orders. A catalogue
of 155 spider species described from
Dominican amber, including the
location of described spider specimens
and literature citations, including
synonymies and transfers was provided
by Penney (2006), although several
more have been described since, and
170 species are listed in Penney (2008).
The most recent review of Dominican

amber biodiversity is by Penney
(2010a) who also provides an appendix
of arthropod families known to occur
as fossils). 

Arthropods, such as arachnids,
insects, myriapods and terrestrial
crustaceans are particularly common,
with most orders represented (Figure 1;
see Penney, 2010a for references). Most
arachnid orders are represented and
include: Solifugae (camel spiders),
Amblypygi (whip spiders), Schizomida
(schizomids), Opiliones (harvestmen),
Pseudoscorpiones (pseudoscorpions),
Scorpiones (scorpions), Acari (mites
and ticks) and Araneae (spiders).
Scorpions are rare as fossils in amber
but new Dominican amber species are
still being discovered (Lourenço, 2009).
Forty-six different spider families have
now been described from Dominican
amber and a full account of this faunal
component was provided by Penney
(2008), with an additional family
(Plectreuridae) described by Penney
(2009). Penney (2005) reported on a
remarkable feature of two Dominican
amber fossil spiders of the family
Filistatidae, namely the preservation of
heamolymph exudates or spider blood
and the consequences this had for
interpreting the preservational
taphonomy (what happens to the
organism between death and becoming
a fossil) of these particular amber
inclusions. He reasoned that the spider
had been trapped in a flowing resin

seep of low viscosity, rather than having
become stuck on an exposed sticky
surface, as is known to have occurred in
many instances (Penney, 2002). It is
worth noting that in Dominican amber,
fossils spiders are better known in
terms of numbers of described species
than most other groups (excluding
Coleoptera, Hymenoptera and
Diptera), primarily as a result of the
monograph by Wunderlich (1988).
However, their relative abundance, in
terms of the likelihood of encountering
a spider in a given number of
Dominican amber samples is relatively
low compared to other ambers (Penney
et al., 2003). The reason for this is the
extremely high number of ant
inclusions in Dominican amber.
Myriapods are known from 18
described fossil species, with Diplopoda
(millipedes) the most dominant (15
species), followed by Chilopoda
(centipedes, two species) and
Symphyla (one species). The last group
has not yet been recorded in the extant
fauna (Pérez-Gelabert, 2008).

Plant inclusions are also frequently
encountered, but some such as orchids
(Ramírez et al., 2007) are rare. In
addition to those more often seen, the
following groups have also been
described from fossils in Dominican
amber: bacteria (Lambert et al., 1998),
protozoans (Waggoner & Poinar, 1992),
fungi (Poinar & Singer, 1990), lichens
(Juoko & Poinar, 2008), bryophytes and

Figure 1. Rank abundance plot of arthropod inclusions (number of described species) in Dominican amber (after Penney, 2010a).



Figure 2. Fossil inclusions in amber; A, Diptera: Culicidae; B, Diptera: Drosophilidae; C, Hymenoptera: Torymidae; D, Hymenoptera: Apidae.
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Figure 3. Fossil inclusions in amber; A, Hymenoptera: Formicidae; B, Coleoptera: Platypodidae; C, Coleoptera: Curculionidae; D, Homoptera:

Cicadellidae.
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liverworts (Heinrichs & Schmidt,
2010), nematodes (Poinar, 1984),
rotifers (Waggoner & Poinar, 1993),
molluscs (Poinar & Roth, 1991), velvet
worms or onychophorans (Poinar,
1996), frogs (Poinar & Cannatella,
1987; Anderson, 2004), lizards
(Rieppel, 1980), birds (Leybourne et
al., 1994) including their egg shells
(Poinar et al., 2007) and mammals
(MacPhee & Grimaldi, 1996). Even
disease-vector associations are
preserved, as observed by microscopic
trypanosomid parasites, preserved in
situ in their sand fly host (Diptera:
Phlebotomidae) (Poinar, 2008).

The most species rich insect orders in
terms of numbers of described
Dominican amber taxa are Diptera
(Figure 2AB), Hymenoptera (Figures
2CD–3A) and Coleoptera (Figure
3BC), with 241, 209 and 175 described
fossil species, respectively, for these
groups. Major works describing
Dominican amber fossil Diptera
include: Tipulidae (Podenas & Poinar,
1999, 2001), Psychodidae (Peñalver &
Grimaldi, 2006a), Scatopsidae
(Amorim, 1998), Ceratopogonidae
(Szadziewski & Grogan, 1998ab),
Chironomidae (Grund, 2006),
Anisopodidae (Grimaldi, 1991),
Sciaridae (Mohrig & Röschmann, 2005),
Phoridae (Brown, 1999), Periscelididae
(Grimaldi & Mathis, 1993), Milichiidae
(Brake, 2006), Sphaeroceridae (Marshall
et al., 1999) and Drosophilidae
(Grimaldi, 1987). Important works for
Hymenoptera include: Argidae (Smith
& Poinar, 1992), Agaonidae (Peñalver,
Engel & Grimaldi, 2006), Dryinidae
(Olmi, 1995 and subsequent
publications) and Formicidae (Wilson,
1985a–c; De Andrade, 1992 and
subsequent publications; Ward, 1992;
Baroni-Urbani, 1995). Substantial
contributions to the study of Dominican
amber Coleoptera include: Dermestidae
(Háva & Prokov, 2004), Tenebrionidae
(Doyen & Poinar, 1994), Chrysomelidae
(Santiago-Blay et al., 1996) and
Curculionidae (Bright & Poinar, 1994).
Chaboo et al. (2009) studied trace fossils
of leaf beetles in both Dominican and
Baltic ambers.

Also notable for numbers of
described species in Dominican amber
are Hemiptera (83 spp.) (Figures 3D,
4A), Isoptera (39 spp.), Trichoptera (33
spp.), Neuroptera (22 spp.) and
Psocoptera (21 spp.). Archaeognatha
(Figure 4B), Collembola, Blattodea,
Embioptera, Ephemeroptera (Figure
4C), Lepidoptera, Megaloptera,
Odonata, Orthoptera, Plecoptera,

Siphonaptera, Strepsiptera, Zoraptera
and Zygentoma are each known from
fourteen or fewer fossil species (see
Pérez-Gelabert, 2008 and Penney,
2010a for relevant references). It is
interesting to note that Lepidoptera
rank third in terms of numbers of
extant Hispaniolan arthropod taxa with
874 recorded species (Pérez-Gelabert,
2008). However, only seven species are
known as fossils in Dominican amber.
This can be attributed to a negative
taphonomic bias of the amber towards
sampling butterflies and moths, rather
than to a dearth of this order on
Hispaniola during the Miocene.

Although no fossil Dermaptera nor
Mantodea have been formally
described from Dominican amber, they
do occur in this deposit (Figure 4D)
and extant species are present on
Hispaniola also. Additional orders
known from the extant fauna, but not
yet as amber fossils include: Anoplura,
Protura, Thysanoptera and Mallophaga.
Archaeognatha and Megaloptera are
known from the fossil, but not the
extant Hispaniolan fauna (Pérez-
Gelabert, 2008). New taxa continue to
be described, including new records of
extant families as amber fossils, e.g., the
hymenopteran family Orussidae
(Engel, 2008), the orthopteran family
Tetrigidae (Heads, 2009), the
coleopteran family Meloidae (Poinar,
2009) and the strepsipteran family
Stylopidae (Kogan & Poinar, 2010).
Krishna & Grimaldi (2009) recently
described 29 new species of Dominican
amber termites in Dominican amber. 

The high diversity of Dominican
amber fossil species has provided data
for both quantitative and qualitative
palaeobiological studies. For example,
using a pluralistic approach, analysing
size distributions of 671 fossilized
spider species from different
behavioural guilds, Penney & Langan
(2006) demonstrated that ecological
information about the communities of
both Dominican and Baltic amber was
retained in the fossil record. They
demonstrated for the first time that
different resins were trapping
organisms uniformly and that
comparisons of amber palaeoecosystem
structure across deep time are possible
in some instances. A biogeographic
analysis of Dominican amber spiders
with the distributions of their extant
relatives was the basis for proposing a
South American origin for the majority
of fossil and extant Hispaniolan spider
species (Penney, 2008). However, even
for relatively young fossil assemblages

that are considered very similar to the
extant fauna of the region, past
distributions do not always reflect
those of the present, and vice versa.
While the fossil and extant Hispaniolan
faunas are extremely similar at family
(and in large part genus) level, there are
some interesting differences (Poinar,
2010). For example, certain extant
genera of Hymenoptera, Trichoptera,
Coleoptera, Isoptera, Lepidoptera and
Strepsiptera were present on
Hispaniola in the Miocene but are
absent from the island today (Wilson,
1985d; Wichard, 1987; Nagel, 1997;
Poinar & Poinar, 1999; Hall et al., 2004;
Peñalver & Grimaldi, 2006b; Kogan &
Poinar, 2010). Poinar (1999) proposed
that the demise of certain groups
known from Dominican amber but
absent from the Greater Antilles today
resulted from a cool period associated
with increased aridity during the Plio-
Pleistocene, although Peñalver &
Grimaldi, 2006b suggested that the
insularization of Hispaniola was
probably a more important factor.

This contribution is a synopsis of
Penney (2010a) published in Penney
(2010b), which provides similar data
for all other major fossiliferous amber
deposits of the world and is available
via http://www.siriscientifcpress.co.uk.

A note on photography of

amber fossils

The light microphotographs in this
article were assembled from a stacked
series of digital images recorded by a
Nikon Coolpix 4500 camera mounted
on a Leica M10 stereomicroscope with
0.63� and 1.6� planapochromatic
objectives, following the combination
technique described by Green (2005)
and Betz & Green (2007). Each
specimen was immersed in a small
transparent container filled with non-
reactive index matching fluid and
covered with a colourless photographic
filter. High resolution images with low
depth of field were recorded at
appropriate intervals and combined to
produce a single high resolution, high
depth of field image using the pyramid
stack function of the freeware program
CombineZP. Each final image was
checked for artefacts to ensure faithful
representation of the object under study.
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Figure 4. Fossil inclusions in amber; A, Heteroptera: Tingidae; B, Archaeognatha: Meinertellidae; C, Ephemeroptera: Leptophlebiidae;
D, Dermaptera: ?Forficulidae.
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INSECTA

ARCHAEOGNATHA
Meinertellidae

DERMAPTERA
Family indet.

BLATTODEA
Blattellidae
Corydiidae?
Ectobiidae
Polyphagidae

COLEOPTERA
Brachypsectridae
Brentidae
Bruchidae
Buprestidae
Cantharidae
Carabidae
Cerambycidae
Cetoniidae
Chrysomelidae
Curculionidae
Dermestidae
Dytiscidae
Endomychidae
Erotylidae
Histeridae
Hybosoridae
Hydrophilidae
Leiodidae
Lymexylidae
Meloidae
Micromalthidae
Mordellidae
Mycetophagidae
Nilionidae
Nitidulidae
Ripiphoridae
Scarabaeidae
Scraptidae
Scydmaenidae
Silvanidae
Staphylinidae
Tenebrionidae
Zopheridae

COLLEMBOLA
Entomobryidae
Isotomidae
Paronellidae
Sminthuridae

DIPTERA
Acroceridae
Anisopodidae
Anthomyiidae
Anthomyzidae
Asilidae
Asteiidae
Aulacigastridae
Bibionidae
Bombyliidae

Appendix: Hexapod families recorded from Dominican amber

Carnidae
Cecidomyiidae
Ceratopogonidae
Chironomidae
Chloropidae
Conopidae
Corethrellidae
Culicidae
Cypselosomatidae
Lygistorrhinidae
Dolichopodidae
Drosophilidae
Empididae
Ephydridae
Keroplatidae
Micropezidae
Milichiidae
Muscidae
Mycetophilidae
Mythicomyiidae
Opiniidae
Periscelididae
Phoridae
Pipunculidae
Psychodidae
Rhagionidae
Scatopsidae
Scenopinidae
Sciaridae
Sphaeroceridae
Stratiomyidae
Syrphidae
Tabanidae
Tephritidae
Therevidae
Tipulidae
Valeseguyidae

EMBIOPTERA
Anisembiidae
Teratembiidae

EPHEMEROPTERA
Baetidae
Leptophlebiidae

HEMIPTERA
Aphididae
Aradidae
Cicadellidae
Ciriacremidae
Cixiidae
Cydnidae
Derbidae
Drepanosiphidae
Enicocephalidae
Hormaphididae
Saldidae
Gerridae
Issidae
Kinnaridae
Miridae
Nogodinidae
Pseudococcidae
Psyllidae

Reduviidae
Rhinocolidae
Rhynopsyllidae
Termitaphididae
Thaumastocoridae
Tingidae
Veliidae

HYMENOPTERA
Agaonidae
Andrenidae
Apidae
Argidae
Bethylidae
Braconidae
Ceraphronidae
Chalcididae
Chrysididae
Colletidae
Crabronidae
Diapriidae
Dryinidae
Encyrtidae
Eulophidae
Eupelmidae
Evaniidae
Formicidae
Halictidae
Leucospidae
Megachilidae
Megaspilidae
Mutillidae
Mymaridae
Orussidae
Platygastridae
Pteromalidae
Scelionidae
Sclerogibbidae
Scolebythidae
Torymidae
Vespidae

ISOPTERA
Kalotermitidae
Mastotermitidae
Rhinotermitidae
Termitidae

LEPIDOPTERA
Acrolophidae
Cosmopterigidae
Nymphalidae
Riodinidae

MEGALOPTERA
Sialidae

NEUROPTERA
Ascalaphidae
Chrysopidae
Coniopterygidae
Hemerobiidae
Mantispidae
Myrmeleontidae

ODONATA
Coenagrionidae

ORTHOPTERA
Episactidae
Gryllidae
Ripipterygidae
Tetrigidae
Tridactylidae

PHASMATODEA
Diapheromeridae
?Pseudophasmatidae (egg)

PLECOPTERA
Perlidae

PSOCOPTERA
Amphientomidae
Archipsocidae
Caeciliidae
Cladiopsocidae
Dolabellopsocidae
Epipsocidae
Hemipsocidae
Lepidopsocidae
Myopsocidae
Philotarsidae
Psocidae
Psoquillidae

SIPHONAPTERA
Pulicidae
Rhopalopsyllidae

STREPSIPTERA
Bohartillidae
Elenchidae
Myrmecolacidae
Stylopidae

TRICHOPTERA
Calamoceratidae
Glossosomatidae
Helicopsychidae
Hydrobiosidae
Hydropsychidae
Hydroptilidae
Leptoceridae
Philopotamidae
Polycentropodidae

ZORAPTERA
Zorotypidae

ZYGENTOMA
Ateluridae
Lepismatidae
Nicoletiidae
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Introduction 

The Cretaceous was a very important
period in the evolution of insects. It is
recognized as the time when most
modern insect families evolved and
radiated (Grimaldi & Engel, 2005). The
radiation of the angiosperms (flowering
plants) also occurred in the Cretaceous,
which had a dramatic effect on the
diversification of some insect groups,
especially the major pollinators
(Grimaldi, 1999). Until recently little
was known of Cretaceous insects
(Carpenter 1968, Hennig, 1969),
however in the past few decades the
knowledge of insects from this
important time in their evolutionary
history has expanded dramatically. The
discovery of Lagerstätten, such as the
Crato Formation (Brazil) and the
Yixian Formation (China) have given a

great insight into insect evolution and
diversification at this time. There are
numerous other important Cretaceous
deposits, which add to the story of
insect evolution, including two from
the Lower Cretaceous of southern
England (145–125 million years ago).        

These deposits are the older Purbeck
Limestone Group and the younger
Wealden Supergroup. Seventeen orders
of insects have been discovered and
hundreds of species described. Work
has been undertaken on these deposits
for over 150 years, including early
studies in the 19th Century by the
Reverend P. B. Brodie (1845) and J. O.
Westwood (1854). However the
majority of work has been driven more
recently by Robert A. Coram (on
Purbeck insects) and Edmund A.
Jarzembowski (on Wealden insects).
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The preservation of the fossil insects
in these deposits is on the whole not as
impressive as the Lagerstätten of Brazil
and China. Most insects are
represented by isolated wings, or
occasionally disarticulated body parts,
however, every so often, especially in
the Purbeck, beautifully preserved
whole insects are found. Even within
the isolated (often fragmentary) wings,
colour pattern and other intricate
details are often preserved, for
example, an eyespot of the extinct
family Kalligrammatidae (Neuroptera)
is beautifully preserved (Jarzembowski,
2001) and the stridulatory organs of
Orthoptera are known (Jarzembowski,
1984; Gorochov et al., 2006). The
Purbeck and Wealden may lack the
exceptional quality of preservation of
some of the other Cretaceous localities,
but they are just as important, adding
information to the ‘big picture’ of
insect evolution in the Cretaceous.
These deposits also give us an insight of
insect life before the major radiation of
the angiosperms (the Purbeck and
Wealden are just before the major
radiation), and closer to home they give
us a glimpse of what was happening in
England during this very important
time in insect evolution.

Southern England in the Lower

Cretaceous

In the Lower Cretaceous, southern
England was very different from today.
It was at the latitude of 35°N (Ogg et
al., 1994), and had a climate that was
more similar to the Mediterranean
today (Allen, 1998). In fact, southern
England underwent a change in climate

in the Lower Cretaceous, from semi-
arid to a more humid and wet
environment (from the lower Purbeck
into the Wealden) (Allen, 1998). The
landscape was also different; the
Purbeck and Wealden were deposited
in two Sub-basins the Wessex and
Weald. They were surrounded by four
areas of high land the Welsh Massif,
Armorica, Cornubian Massif and the
Londinia-Brabant Massif  (Allen, 1998)
(Fig. 1). The latter two massifs are the
main influences on the sediment input
to the Weald and Wessex Sub-basins.  

The vast majority of fossil insects
from these deposits are represented by
isolated wing fragments, which indicate
some period of travel from their place
of living to the place of deposition. A
general ‘rule of thumb’ is that the more
intact a specimen is the less transport it
has undergone. The fate of the bodies
of the insects is unknown, it may be
that sorting by water during transport
has deposited them in a place still to be
found, or decay, disarticulation and/or
decomposition has destroyed or
dispersed them.

Purbeck Limestone Group

The type locality of the Purbeck
Limestone Group and one of the most
productive insect localities is Durlston
Bay, Swanage. Durlston Bay forms part
of the Jurassic Coast UNESCO world
heritage site in Dorset.  The rocks here
have been extensively worked on; they
were meticulously logged by Clements
(1993), who divided and numbered
each bed. The sediments of the
Purbeck were deposited in lagoonal
conditions and are dominated by

carbonates. Insects are found within
many beds of the Purbeck (Fig. 2) and
many hundreds of specimens have
been collected. In recent years much
work on the insect fauna has been
undertaken by Rob Coram. He divided
the insect fauna into two; an aquatic
and terrestrial fauna (Coram, 2003).
Generally the aquatic fauna was shown
to have more complete insects, whereas
the terrestrial was more disarticulated.
The aquatic insects again could be
divided in two based on the
completeness of the specimen. The
more complete the specimen the more
likely it was that it lived in the area of
deposition (autochthonous) and the
fragmentary specimens would have
been transported some distance to the
area of deposition (allochthonous). The
vast majority of the terrestrial fauna is
disarticulated indicating an
allochthonous assemblage. Coram
(2003) suggested five environments in
which the insects lived, basing it on the
habitat preference of modern
analogues. A brackish lagoon is
suggested for the place of deposition
and the home of the autochthonous
fauna. The allochthonous fauna either
lived in a (listed in increasing distance
from place of deposition) shell
beach/sabkha, freshwater/marsh, damp
forest/ water margin, open glades or
forested lands (Coram, 2003).

Figure 1. Palaeogeography of southern England in the Lower Cretaceous (after Allen, 1998;
Jepson, 2010).

Upper Cypris Clays and
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Marly Freshwater Beds
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Hard Cockle Beds

Cypris Freestones

Caps and Broken Beds 

Figure 2. Purbeck stratigraphy with insect
localities marked (after Rasnitsyn et al.,
1998; Coram & Jarzembowski, 2002;
Coram, 2003).
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A large diverse fauna of insects are
known from the Purbeck represented
by both isolated wings and whole
insects. Amongst the basalmost
Pterygota, Odonata (Fig. 3) and
Ephemeroptera are represented by
isolated wings. Ten families of Odonata
are known(Coram & Jepson, 2012)
and only one species of Ephemeroptera
(Durlophlebia radleyi Sinitshenkova &
Coram, 2002). Occasional dragonfly
naiads are found indicating that they
most likely inhabited the brackish
water environment. The rare
Ephemeroptera specimen is poorly
preserved and disarticulated, which
suggests it lived well away from the
area of deposition (Coram, 2003).  

Polyneoptera are represented by
Grylloblattodea, Dermaptera,
Orthoptera, Phasmatodea  and
Blattodea. The grylloblattodids are
known from an undescribed wing from
one of the last alate forms in the fossil
record (Coram, 2005). Undescribed
Dermaptera are also recorded (Coram,
2005).

Orthoptera (Fig. 4) are represented
by seven families (Haglidae,
Locustopsidae, Tridactylidae, Elcanidae,
Prophalangopsidae, Baissogryllidae,
Protogryllidae)  these would most
likely have lived in the open glades
away from the area of deposition
(Coram, 2003; Gorochov et al., 2006,
Coram & Jepson, 2012).

Phasmatodea are represented by
rare isolated wings, four species have
been described (Westwood, 1854;
Handlirsch, 1939) but they are in
need of revision (Coram & Jepson,
2012).

Blattodea are represented by three
families (Blattulidae, Ectobiidae,
Corydiidae) with many undescribed
species (Clifford et al., 1993; Coram &
Jepson, 2012 ).

Three paraneopteran orders are
known in the Purbeck, they are
Thysonaptera, Psocoptera and
Hemiptera. Thysonapterans (Fig. 5) are
represented by both whole and
fragmentary specimens; the abundance
of the order is difficult to estimate
based upon their disarticulated wings
being small and indistinct and very
easily overlooked (Coram, 2003, 2005). 

Figure 4. Panorpidium proximum (Orthoptera: Ensifera: Elcanidae) Gorochov et al., 2006.
Corbula beds, Durlston Bay. Scale bar represents 1 mm. (Photograph: Rob Coram).

Figure 3.  Anglopetalura magnifica (Odonata) Coram & Nel, 2009, from the Corbula beds of Durlston Bay. Five pence coin for scale (18 mm
diameter). (Photograph: Rob Coram).



Figure 5. Undescribed thrip (Thysonaptera). Corbula beds, Durlston Bay. Scale bar represents 1 mm. (Photograph: Rob Coram).

Figure 6. Purbeck Hemiptera; A,
Belostomatidae from the Corbula
beds, Durlston Bay. Figured in
Popov et al. (1999). Scale bar
represents 1 mm. (head not
preserved), B, Nepidium stolones
Westwood 1854, collected in the
1850s from the Cypris Freestones
of Ridgway, near Weymouth. Scale
bar represents 1 mm.
(Photographs: Rob Coram). 

Psocoptera are represented by
undescribed specimens, mainly
disarticulated wings and some body
parts (Coram, 2005). 

Both aquatic and terrestrial
hemipterans (Fig. 6) are found in the
Purbeck, they represent the second
most abundant order. The aquatic
hemipteran fauna is dominated by
Nepidium stolones Westwood, 1854
which are represented by numerous
growth stages (Coram, 2003). The
other hemipterans lived in the
freshwater lake/marsh (belostamatids)
and the forested land (aphids,
fulguroids and other plant bugs)
habitats (Coram & Jarzembowski,
2002). 

Holometabolous insects dominate
the Purbeck insect fauna. Coleoptera
(Fig. 7) are the most dominant

represented by disarticulated elytra and
whole insects, both aquatic and
terrestrial forms are known. The
coleopteran fauna is quite diverse with
eighteen families known (including
Cupedidae, Staphylinidae,
Hydrophilidae, Captoclavidae,
Buprestidae,  Gyrinidae,
Nemonychidae and Dytiscidae)
(Ponomarenko et al., 2005; Gratshev et
al., 1998, Coram & Jepson, 2012). 

Neuropterida (Fig. 8) are represented
by Neuroptera and Raphidioptera; to
date no Megaloptera have been found.
The neuropterans are quite diverse
with approximately eight families
present (Kalligrammatidae,
Psychopsidae, Nymphidae,
Prohemerobiidae, Osmylidae,
Chrysopidae, ?Hemerobiidae,
Berothidae), represented by isolated

Figure 7. Purbeck Coleoptera; A,
Undescribed water beetle (perhaps family
Coptoclavidae) - Lower Purbeck (Cypris
Freestones), Durlston Bay. Note pigment
band behind eyes. Scale bar represents 1
mm. B, Metrioxenoides pusillus (Gratshev et
al., 1998) (family Nemonychidae). Cypris
Freestones, Isle of Portland. Scale bar
represents 1 mm. (Photograph: Rob
Coram).

A B
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Figure 8. Purbeck Neuropterida; Neuroptera: A, Osmylopsis duplicata (Giebel, 1856). Scale

bar represents 1 mm. (Photograph: Phil Crabb), B, Sialium sipylusWestwood, 1854. Scale

bar represents 1 mm. (Photograph: Phil Crabb) Raphidioptera: C, Mesoraphidia durlstonensis

Jepson, Jarzembowski &Coram, 2009a. Scale bar represents 1 mm. 

wings only (Jepson et al., 2012). The
psychopsoid neuropterans
(Psychopsidae and Kalligrammatidae)
dominate which is a similar situation to
the younger Wealden Supergroup
(Jepson et al., 2009b). The
raphidiopteran fauna is quite small and
not very diverse with four species in
the genus Mesoraphidia, known from
isolated wings (Jepson et al., 2009a). In
the Lulworth Formation the
raphidiopterans were much smaller
(wing length just over 5 mm), whereas
in the Durlston Formation the
raphidiopterans were of a larger, more
normal size (compared to modern
analogues). This may be due to the
changing climate from a more arid
environment in the Lulworth
Formation to a more humid and wetter
environment in the Durlston

Formation (Jepson et al., 2009a).

Hymenoptera (Fig. 9), preserved as
both isolated wings and whole, are
diverse in the Purbeck with eleven
families recorded (Diapriidae,
Bethylonymidae, Proctotrupidae,
Anaxyelidae, Sphecidae, Siricidae,
Gasteruptiidae, Aulacidae,, Sepulcidae,
Xyletomidae, Eoichneumonidae),
however, the fauna lacks any social
forms (Rasnitysn et al., 1998, Coram &
Jepson, 2012 ).

Mecoptera are known from
undescribed specimens from the
extinct family Orthophlebiidae
(Clifford et al., 1993, Coram & Jepson,
2012 ). 

Diptera (Fig. 10) are a diverse part of
the fauna with aquatic and terrestrial
forms known. There are twenty four

families recorded (including,
Athericidae, Ptychopteridae,
Empididae, Procramptonomyiidae,
Tabanidae, Limoniidae, Opetiidae,
Rhagionidae, Mycetophilidae, Dixidae
and Chironomidae), they are mostly
preserved as isolated wings, however
some whole specimens, chironomid
pupae are also known (Coram et al.,
2000; Coram & Jarzembowski, 2000;
Mostovski et al., 2000; Lukashevich et
al., 2001; Coram, 2003; Mostovski et
al., 2003, Coram & Jepson, 2012 ).  

Six families of Trichoptera (Fig. 11)
are known (Necrotauliidae,
Calamoceratidae, Dysoneuridae,
Plectrotarsidae, Vitimotauliidae,
Philopotamidae); they are mainly
preserved as disarticulated wings but
occasionally  newly emerged adults
sometimes still associated with their
pupal cases have been found (Coram,
2002, Coram & Jepson, 2012).

Wealden Supergroup 

The Wealden Supergroup was
deposited in two sub-basins the Weald
and the Wessex (Fig. 12). The Weald
Sub-basin has yielded the most insect
remains, whereas the Wessex has
yielded only a few. The sediment was
deposited in a sub-tropical/warm

Figure 9. An undescribed proctotrupoid
wasp (Hymenoptera) from the Corbula
beds, Durlston Bay. Figured in Coram
(2003). Scale bar represents 1 mm.
(Photograph: Rob Coram). 

Figure 10. Undescribed Chaoborid fly
(Diptera), Hard Cockle beds, Durlston Bay.
Figured in Coram & Jarzembowski (1999).
Scale bar represents 1 mm. (Photograph:
Rob Coram).
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Figure 11. Trichoptera, this is a pupa, of
uncertain family, that died while in the
process of trying to emerge from the water
as an adult, Corbula beds, Durlston Bay.
Figured in Coram (2003). Scale bar
represents 1 mm. (Photograph: Rob
Coram).

temperate ‘Mediterranean-like’ climate
with wild fires being common in drier
periods (Allen, 1998). The rocks of the
Wealden consist of cycles of sandstones
and clays and siltstones, with the insects
being found in the finer grained clays in
the Weald Basin. The lithology of the
Wessex Sub-basin differs in being more
mudstone dominated (Twitchett,
1994). Amber has also been found in
the Wealden in both Sub-basins with
some having arthropod inclusions,
however these are rare (Nicholas et al.,
1993; Brasier et al., 2009). Similarly
with the Purbeck, the Wealden insects
can be divided into two faunas;
freshwater and woodland
(Jarzembowski, 1995). A difference
however, is that these two habitats
were far away from the place of
deposition (articulated whole insects
are very rare in the Wealden).

Weald Sub-basin

The Weald Sub-basin insects are found
mainly in the Weald Clay in the
mainland brickworks of Sussex and
Surrey. One of the most productive
localities is Smokejack’s Brickworks in
Surrey (a Site of Special Scientific
Interest). The insects indicate two
habitats; freshwater and woodland
(Jarzembowski, 1995). The majority of
insects in the Wealden are known from

only wings, indicating a long period of
travel. It has been interpreted that the
insects lived on the emergent south
side of Londinia (Fig. 1) and were
transported for a long period until the
place of deposition in the Weald Sub-
basin (Jarzembowski, 1995).

This Sub-basin has a diverse insect
fauna; however, whole insects and the
presence of associated body parts are
much rarer. Basal Pterygota are
represented by a large diverse fauna of
Odonata (Fig. 13), which has been
extensively worked on, fourteen
families are known (including,
Aeschniidae, Aeshnidae,
Euarchistigmatidae, Epiophlebiidae,
Gomphaeschnidae, Euthemistidae,
Protomyrmeleontidae, Tarsophlebiidae,
Corduliidae, Petaluridae,
M e s o c h l o r o g o m p h i d a e )
(Jarzembowski, 1988, 1994;
Jarzembowski & Nel, 1996; Nel &
Jarzembowski, 1996, 1998; Nel et al.,
1998; Bechly et al., 2001; Fleck & Nel,
2003; Fleck et al., 2004; Fleck et al.,
2008; Vernoux et al., 2010,
Jarzembowski, 2011). Some of the
earliest representatives of the family
Aeshnidae are found in the Weald Sub-
basin, for example, a beautifully
preserved specimen, Valdaeshna
surreyensis Jarzembowski, 1988 (Fig.
13), with associated body parts
preserved.  No naiads have been

Figure 12. Wealden stratigraphy with insect localities marked; A, Weald
Sub-basin, B, Wessex Sub-basin. A represents amber localities, QH =
Quarry Hill, K = Keymer Tileworks, R = Rudgwick Brickworks, Au =
Auclaye Brickworks, S = Smokejack’s brickworks, B = Bookhouse. (after
Twitchett, 1994; Rasnitsyn et al., 1998).
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recorded in the Wealden; this is most
likely due to the salinity of the Weald
Sub-basin waters (Allen, 1981). They
therefore most likely lived in a
freshwater environment away from the
area of deposition. Damselflies are rare
in the Wealden but represented by the
family Coenagrionidae (Jarzembowski,
1990a).

Polyneoptera is represented by
Plecoptera, Orthoptera, Isoptera and
Blattodea. Plecoptera is very rare
represented by one specimen
(Jarzembowski, 2011). Orthoptera are
relatively uncommon in the Wealden,
possibly suggesting a lack of open
glades near the area of deposition. Six
orthopteran families are known, with
representatives of both of the major
divisions (Caelifera and Ensifera)
present, in some specimens the
stridulatory organ is preserved (Fig. 14)
(Gorochov et al., 2006). 

Isoptera is represented by one species
Valditermes brenanae Jarzembowski,
1981 (Fig. 15). The Wealden termite is
one of the earliest known fossil records
of social insects; the presence of the

termite in the Wealden suggests a much
warmer climate than today in southern
England (Jarzembowski, 1981).

Blattodea are the second most
abundant insects in the Wealden. , five
families have been recorded (Ross,
2011).  Blattodea are mainly
represented by their tough forewing,
their hind wings and even isolated body
parts are known (Jarzembowski, 1995). 

Hemiptera and Psocoptera represent
Paraneoptera. Hemiptera are common
in the Wealden with five families
known. Auchenorrhyncans are the
most frequent, especially
Cicadelloidea, with some fulgoroids
known. Sternorrhyncans are rare in the
Weladen, with a few aphid wings and
one species described Penaphis
woollardi (Jarzembowski, 1989; Wang
et al., 2008). Psocoptera are very rare
in the Wealden, they have been
recorded but not described
(Jarzembowski, 1995).

Holometabolous insects, as with the
Purbeck, dominate the Wealden
entomofauna. Coleoptera (Fig. 16) are
abundant, they are mostly known from
their disarticulated elytra, however;
rarely more articulated specimens are
found (Fig. 16A). A trace fossil
attributed to a boring beetle (Fig. 16B)
has also been discovered and the
fusainized elytra of beetles (Fig. 16C)
have been used for evidence of
wildfires (Jarzembowski, 1995; 2003). 

Neuropterida (Fig. 17) are known in
the Wealden by the orders Neuroptera
and Raphidioptera; again no
Megaloptera have been recorded.
Neuroptera is represented by
Ithonidae, Osmylidae, Psychopsidae
and Kalligrammatidae. One of the
specimens of the extinct family
Kalligrammatidae (Kalligramma
roycrowsoni Jarzembowski, 2001) is
found in the older Wadhurst Clay in
the Hastings Group. It is a fragment of
wing, which has a beautifully preserved
eyespot (Fig. 17A) (Jarzembowski,

Figure 13. Holotype of Valdaeshna
surreyensis Jarzembowski, 1988. Lower
Weald Clay, Auclaye Brickworks, Surrey.
Scale bar represents 1 mm.  (Photograph: Ed
Jarzembowski and Fred Clouter).

Figure 14. Anglogryllus lyristes Gorochov et
al., 2006, showing stridulatory organ (file).
Upper Weald Clay, Auclaye Brickworks.
Scale bar represents 0.05 mm. (Photograph:
Ed Jarzembowski and Fred Clouter).

Figure 15. Valditermes brenanae Jarzembowski, 1981 showing humeral suture. Lower Weald
Clay, Clockhouse Brickworks. Scale bar represents 1 mm. (Photograph: Ed Jarzembowski and
Fred Clouter).

Figure 16. Wealden Coleoptera; A,
Undescribed beetle showing rare
articulation. Scale bar represents 1
mm, B, Insect trace fossil, larval
burrows attributed to scolytid
beetles, Paleoscolytus sussexensis
Jarzembowski, 1990b. Wadhurst
Clay. Scale bar represents 1 mm.
(Photograph: Ed Jarzembowski and
Fred Clouter), C, fusainised beetle
elytron (after Jarzembowski, 1995)
giving evidence of wildfires, Lower
Weald Clay, Clockhouse Brickworks.
Scale bar represents 1 mm.
(Photograph: Ed Jarzembowski and
Fred Clouter).
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2001). Some of the Psychopsidae from
the Weald Clay also have colour
pattern preserved (Jepson et al.,
2009b). Similar to the older Purbeck
the psychopsoid neuropterans
dominate, all of the neuropterans are
represented by isolated wings (Jepson
et al., 2009b). Raphidioptera are rare
in the Wealden, they are all
representatives of one family the
extinct Mesoraphidiidae (Fig. 17C).
Three species are known represented
by isolated wings (Jepson &
Jarzembowski, 2008; Jepson et al.,
2009a; Jepson et al., 2011).

Hymenoptera are represented by six
families (Sphecidae, Gasteruptiidae,

Figure 17. Wealden Neuropterida;
Neuroptera: A, Kalligramma roycrowsoni
(Neuroptera) Jarzembowski, 2001, with
beautifully preserved eye spot. Wadhurst
Clay, Quarry Hill. Scale bar represents 1
mm. (Photograph: Ed Jarzembowski and
Fred Clouter), B, Cretapsycops corami
Jepson, Coram & Jarzembowski, 2009a.
Upper Weald Clay, Smokejack’s Brickworks.
Scale bar represents 1 mm, Raphidioptera:
C, Mesoraphidiidae. Upper Weald Clay,
Rudgwick Brickworks. Scale bar represents
1 mm.

Evaniidae, Sepulcidae, Xyletomidae,
Trigonalidae) (Rasnitsyn, et al., 1998).
Again no social forms are known. The
Wealden fauna is less diverse than the
Purbeck with fewer endemics
(Rasnitysn et al., 1998).  

Mecoptera are rare in the Wealden
with specimens known, that belonging
to the extinct family Orthophlebiidae.
The first Cretaceous hanging fly
(Bittacidae) is known from the
Wealden, Antiquanabittacus nanus.
(Jarzembowski, 1984, 1995;
Petrulvicius & Jarzembowski, 2004).            

Diptera (Fig. 18) are common; found
throughout the Wealden in almost all
the insect-bearing beds. They are
represented by eight families
(Tipulidae, Athericidae, Empidiidae,
Culicoidea, Mycetophlidae,
Ptychopteridae, Rhagionidae,
Xylophagidae) (Jarzembowski, 1991;
Mostovski et al., 2003).  

Figure 18. Tipunia austeni (Diptera) (Jarzembowski, 1991). Lower Weald
Clay, Clockhouse Brickworks. (Photograph: Ed Jarzembowski and Fred
Clouter). Scale bar represents 1 mm.

Figure 19 (above left). Trichoptera caddis case Piscindusia sukachevae
Jarzembowski, 1995. Lower Weald Clay, Clockhouse Brickworks.
(Photograph: Ed Jarzembowski and Fred Clouter). Scale bar represents 1 mm.

Figure 20 (above right). Wealden amber, Wessex Formation, an undescribed
therevid (Diptera). (Photograph: Ed Jarzembowski and Fred Clouter). Scale
bar represents 1 mm. 

Trichoptera (Fig. 19) are
comparatively rare in the Wealden,
again most likely due to the salinity of
the Weald Sub-basin. They are
represented by two families
(Lepidostmatidae, Necrotaulidae)
(Jarzembowski, 1991, 1995).

Amber is known in the Weald Sub-
basin, from beds in the older Hastings
Group, however no arthropod
remains have been recorded. A spider
web was recently discovered in a piece
of this amber (Brasier et al., 2009).

Wessex Sub-basin

Compared to the Weald Sub-basin,
much less work has been undertaken
on the Wealden insects of the Wessex
Sub-basin. The best localities for
finding insects in this sub-basin are on
the Isle of Wight. It is here were most
of the insect remains are found (some
remains have been found in Dorset),
including amber. The majority of
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insects come from the Shephard’s
Chine Member, with some known from
the Cowleaze Chine Member (Vectis
Formation) (Twitchett, 1994); the
amber is from the older Wessex
Formation (Fig. 12B) (Nicholas et al.,
1993). The insects here are of a more
fragmentary nature than the Purbeck
and Weald Sub-basin indicating a
greater period of travel. The sediment
input for this sub-basin is the
Cornubian massif, as opposed to the
Weald Sub-basin which is supplied
from Londinia (Fig. 1) (Allen, 1998).
Very few insects are known from the
Wessex Sub-basin.

The insects currently recorded (but
not described) are Coleoptera,
Blattodea and Diptera. Trichoptera are
known and a larval case (Piscindusia
complexa Heads, 2006) and as well as a
species of hemipteran has been
described (Yuripopovia vectense Heads,
2008).

Trace fossils of insects are known from
this sub-basin, borings in wood that have
been attributed to termites have been
recorded (Francis & Harland, 2006).

Amber has been found in the
Wessex Sub-basin with arthropod
inclusions; one spider has been
described (Selden, 2002) and one
species of chironomid (Jarzembowski
et al., 2008). More specimens are
awaiting description (Fig. 20). 

The future

There is still a vast amount of work to
be undertaken on the fossil insects of
the Purbeck and Wealden. In museums
there are drawers and drawers of
undescribed material; some collected
recently, some collected over 100 years
ago! Recently reviews of the insect
fauna of the Purbeck (Coram & Jepson,
2012) and the Wealden (Jarzembowski,
2011; Ross, 2011) have been published,
and taxonomically some groups from
these deposits have received detailed
study, for example, Hymenoptera
(Rasnitsyn et al., 1998), Odonata
(Jarzembowski, 1988, 1994;
Jarzembowski & Nel, 1996; Nel &
Jarzembowski, 1996, 1998; Nel et al.,
1998; Bechly et al., 2001; Fleck & Nel,
2003; Fleck et al., 2004; Fleck et al.,

2008; Vernoux et al., 2010), Coleoptera
(Ponomarenko et al., 2005), Orthoptera
(Gorochov et al., 2006) and
Neuropterida (Jepson & Jarzembowski,
2008; Jepson et al., 2009a; Jepson et al.,
2009b, Jepson et al., 2011; Jepson et al.,
2012). This however is just the ‘tip of
the iceberg’. The Wealden Wessex Sub-
basin fauna is also in need of extensive
study with both collection in the field
and taxonomic studies needed, to build
on the work of Twitchett (1994), Heads
(2006, 2008) and Jarzembowski et al.
(2008). It is very important for more
work to be done on the fossil insects of
the Purbeck and Wealden, to increase
our knowledge of the British insect
fauna, at this very important time in
insect evolution, and to give us a much
fuller picture of these fascinating fossil
insect deposits.
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Stuart Ball

&

Roger Morris

The Hoverfly

Recording Scheme

– putting Diptera

on the map
Hoverflies (Diptera, Syrphidae) are
also known as ‘flower flies’ because
they are frequently seen visiting flowers
in search of nectar and pollen. Some
have striking colour patterns and
morphology that make them effective
mimics of bees and wasps; but others
bear only passing resemblance to these
unpalatable insects. Many are readily
identifiable, even though hoverfly
taxonomy is complex and rapidly
evolving. The family is therefore
potentially interesting to a wide variety
of naturalists with differing taxonomic
competency and attracts a wide
following from non-vocational
entomologists in Britain. This interest
means that there are almost certainly
more recorders of hoverflies than any
other group of flies in the UK and more
photographs of this family are posted
on social networking websites (e.g.
Flickr, Wild About Britain, iSpot) than
of any other family of Diptera.

Hoverflies attract good press because
the larvae of some genera are
predaceous upon aphids; making them
gardener-friendly and potentially a
useful source of biological control. Many
other species have life histories that
make them of considerable conservation
importance (see for example Rotheray
& Rotheray, 2012 in this journal).
Furthermore, some are extremely
responsive to climate change and have
undergone dramatic range changes (e.g.
Morris & Ball, 2004a, 2004b) that can
be followed by non-specialists.

Interest in the changes in abundance
of pollinators has also raised their
profile as one of the groups of
economically important insects whose
abundance is declining (e.g. Biesmeijer
et al., 2006). The use of hoverflies in

such studies is only possible because
there is a very active British recording
scheme that has made its data available
to other researchers via the NBN
Gateway (http://data.nbn.org.uk/).

There are currently 281 species of
hoverfly known from the British Isles,
with additional species being reported
nearly every year. When the first
monograph on British hoverflies was
published 110 years ago (Verrall,
1901), 185 species were known to
occur. In the intervening years the list
has risen by a further 96 (Stubbs, 1995
and subsequent updates to the British
Isles Diptera checklist published in
each issue of Dipterists Digest). This
represents almost one species per year,
with no tendency for the rate of
addition to level off (Figure 1). There
are several reasons for the changes in
what is, at least in the context of British
insects, a well studied family. Splits
within difficult taxa are responsible for
much of the growth, with numerous
additions from within the genera
Cheilosia, Platycheirus and
Sphaerophoria in particular. New
arrivals form a further component of
the fauna with some, such as Eumerus
funeralis and Cheilosia caeruleiventris,
arriving as unintentional introductions
by the horticultural trade. As far as we
can tell, others such as Sphegina sibirica
and Syrphus nitidifrons have arrived
unaided. Some, such as Cheilosia
ahenea and Orthonevra intermediawere
doubtless long-term residents but were
overlooked because they frequent
unusual habitats or remote locations
and are difficult to distinguish from
their more widely distributed relatives.

These factors contribute to making
hoverflies a fascinating and popular
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Rhingia rostrata visiting Herb Robert in Gloucestershire.
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group to study and it is noticeable that,
whilst in most countries entomology is
strictly a professional discipline, this is
one family that attract much non-
vocational interest. This interest
predominantly involves northern
Europe where several German, Dutch,
Finnish and Swedish non-vocational
specialists have made significant
contributions to our knowledge of the
world hoverfly fauna. The UK stands
apart in the sense that, whilst several
research teams take an interest in
hoverflies, the vast majority of the
fieldwork is conducted by volunteers.
Part of the reason for this lies in our
historic tradition of non-vocational
expertise, but hoverflies are also a
practical way of developing taxonomic
skills because there is an excellent
identification guide (Stubbs & Falk,
2002) that makes them highly
accessible. Even so, hoverfly
identification demands good optics and
taxonomic skills as only about 40% of
species can be readily identified in the
field by sight or using a hand lens.

The Hoverfly Recording

Scheme

This was one of the first Recording
Schemes for Diptera in the UK. It was
established in 1976 (Stubbs, 1990)
with John Ismay as its organiser. He was
followed by Philip Entwistle who ran

Figure 1. Number of species in the family Syrphidae on the British list by year. The major works of identification are indicated.

both the Scheme and its newsletter
until he retired in 1987. The Hoverfly
Newsletter editorship passed to
Graham Rotheray but data collection
and assembly fell into abeyance until
1991 when SGB and RKAM were
encouraged by Alan Stubbs to take it
on. Responsibility for the newsletter,
meanwhile, passed to David Iliff who
has been editor since 1992.

When we took over, the Scheme
relied on a paper-based system with
data submitted mainly on two types of
recording cards: ‘RA33’ which allowed
a list of species from a single visit to a
site to be recorded; and ‘Gen 7’, which
was the generic card for listing
observations of a single species. Both
cards were supplied by the Biological
Records Centre (then at Monks Wood
and now part of the Centre for Ecology
and Hydrology at Wallingford). The
Biological Records Centre was also
responsible for computerising records,
but this was a very slow process and
whilst some 54,000 hoverfly records
had been computerised by 1991, they
had not been checked. 

Part of the reason why we took on
the Scheme lay in changes in computer
technology and more readily available
personal computers. The biological
recording programme Recorder
(developed by SGB for the Nature
Conservancy Council) had also

recently been launched and our
combined interests in biological
recording made it appropriate that we
should try to develop a new model for
handling data collected by recording
schemes. Our partnership combined
SGB’s interests in assembling and
interpreting big datasets and RKAM’s
interest in biological recording and
biogeography.

Between 1991 and 1997 the existing
dataset was checked and the backlog of
cards computerised (initially using
Recorder 3), and a new call for records
was issued. This resulted in the
assembly of almost 375,000 records
which was used to create the first
comprehensive atlas of Britain’s
hoverflies (Ball & Morris, 2000). Data
assembly largely took place in the
winter and consequently the growth of
the dataset involved periods of quite
rapid growth followed by periods of
quiescence (Figure 2). The atlas also
represented a departure from the
historic approach. It was supplied to
the publisher as camera-ready copy
rather than relying on others to do the
formatting. It was also a departure from
the past because it included for the first
time phenology histograms illustrating
the flight periods of species.

The period from 2000 to 2004
represented a lull in activity, whilst we
pursued other projects. It demonstrates
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Figure 2. Number of records received by the Hoverfly Recording Scheme by date of
submission.

Figure 3. Proportion of records received that arrived in various formats by year.

momentum when the organisers stop
providing encouragement and feedback
(Figure 2). A series of subsequent
initiatives have been used to re-kindle
interest. These have included: research
into the changes in distribution of
several large and charismatic species
(e.g. Ball & Morris, 2004a, 2004b);
investigations into the population
ecology of other members of the same
genus using mark-release-recapture
(Ball & Morris, 2004); a popular article
on these charismatic species (Ball &
Morris, 2006) and the push to publish
a new atlas in 2010 – which actually
appeared in 2011 (Ball et al., 2011).
Over the same period we commenced
our vigorous efforts to train new
Dipterists (Morris & Ball, 2012).

Over the period we have been
custodians of the Scheme, we have
noticed a major shift in the way data
arrives. Whereas in the early 1990s
most records were submitted on paper,
the trend is increasingly in favour of
data from biological recording
packages such as Recorder and
MapMate together with other
machine-readable forms such as
spreadsheets and word processor
documents. Figure 3 illustrates the
steady replacement of cards by
submissions in machine readable
formats. Some of these electronic
submissions still require manipulation
in order to get them into a format that

can be ingested into the Scheme’s
database, but the process of data
assembly has been greatly speeded up. 

The advent of high resolution digital
photography has added a further
dimension to the data collection
process as photographic records can
also be harvested from websites. We
have seen an increasing trend for
photographs to be posted on sites such
as Flickr, Wild About Britain and iSpot
together with geo-tagging that makes it

possible to identify the location where
the photograph was taken. 

Photographic recording has
numerous drawbacks; not least because
only a fraction of the hoverfly fauna of
Britain can be identified from such
sources. It is however noticeable that
the majority of photographs are of
species which are relatively
straightforward to identify and
consequently the dataset is being
slowly skewed towards readily
recognisable species. We have also
noted a definite trend amongst
recorders; many of whom are now
resistant to taking specimens. This
means that whereas the contributors to
the Scheme at its inception were
predominantly highly competent
Dipterists, a much broader spectrum of
skills are employed today. This is
illustrated by the relative proportions
of difficult and straightforward taxa
represented in yearly totals (Figure 4).

These factors need to be considered
when analysing trends. Fortunately, a
small nucleus of competent recorders
contributes the bulk of the records to
the Scheme. For example, just 21
recorders have contributed 50% of the
data, and continue to do so. Thus, whilst
casual observers may contribute a few
tens of records, the nucleus of the
Scheme will often contribute in excess
of a thousand records per year. It is this
group that we recognise as critical to
the long-term future of the Scheme and
this, in turn, is why we have placed our
emphasis on training new recorders;
recruiting just one new active recorder
can make a substantial difference!
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Figure 4. The proportion of records which were of species in identification difficulty categories 3-5 (where 5 are the most difficult) by the
year of observation. A simple linear trend line is also shown.

We have categorised the difficulty of identification of hoverfly species as follows:

1 Can be identified at sight in the field by anyone with a bit of experience. Species with which the beginner rapidly becomes familiar.
Usually identifiable from a photo.

2 Can be identified in the field with care and experience. Needs a good view or catching, but the specimen can then be released. Beginners
need to take specimens until they gain familiarity and experience. May be identifiable from a good photo.

3 Specimen needs checking under magnification and good lighting. The Hoverfly Recording Scheme would accept records from experienced
recorders without further question unless the date, region or habitat was especially unusual. Beginners should get specimens checked at
first until they gain experience.

4 Voucher specimen should be retained. The Hoverfly Recording Scheme would require confirmation in the majority of cases, e.g. specimen
having been checked by an acknowledged expert or brought along to an exhibition, Dipterists Day, etc.

5 Even the most expert of recorders would seek a second opinion. Specimen may need to be submitted to experts elsewhere in Europe for
comparison with a wider range of material.

Between 2001 and 2011, the
Scheme has also been a very active
participant in a series of International
Symposia on the Syrphidae. The first,
in Stuttgart, Germany in 2001,
attracted nearly a hundred participants
and established the case for a biannual
symposium that has now been held a
further five times: Alicante, Spain in
2003; Leiden, The Netherlands in
2005; Sikorante, Finland in 2007;
Novi-Sad, Serbia in 2009 and
Glasgow, UK in 2011. We were joint
organisers, with Francis Gilbert
(Nottingham University), Geoff
Hancock (Glasgow University) and
Graham Rotheray (Royal Edinburgh
Museum), of the Glasgow symposium.
This latter event was the venue for the
launch of the latest atlas (Ball et al.,
2011), which again represents a
progression in the format of an atlas
because it includes not only
phenological information but also
analysis of trends in abundance.

Data quality: validation and

verification

It is open to anyone to contribute
records to a recording scheme such as
ours. In practice, the number of
contributors is limited and most of the
major contributors are known to us.
Therefore we are able to make a
judgement about the quality of the
data that is submitted. However, like
any other recording scheme, we have
evolved policies and protocols to
identify and correct errors.
Occasionally, we receive a contribution
which is so questionable that we do not
accept it at all.

The process of checking submissions
can be roughly divided into two
phases: validation and verification.
Validation is the process of checking if
something satisfies a certain criterion.
In this context, it involves checking
that the submitted data can be
interpreted; for example, the
formatting of dates and spatial

references is checked to make sure
that they make sense. Another
important check is to establish
whether the species names (after
applying spelling corrections) are
those of recognised British species?
Verification implies confirmation:
additional proof that something that
was believed (some fact or hypothesis
or theory) is correct. 

The dates, grid references, etc. may be
correctly formatted, but they may not
be right. In order to check these
parameters we routinely use ‘Record
Cleaner’ – a piece of software
developed by the National Biodiversity
Network (SGB was one of those
responsible for design and testing this
software). One of the most error prone
fields in a biological record is the spatial
reference, which is usually a British
National Grid reference. Record
Cleaner allows automated cross-
checking of the various spatial
information that may be presented
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reference, location name, Vice-county,
etc.) to attempt to detect such errors. In
a sample of 31 spreadsheets received
over the winter of 2011/12 and
containing 21,448 records, 545 had grid
reference errors (2.5%). Mistakes in the
letters identifying the 100km squares
were by far the most common. This
compares, for example, to 40 errors in
dates (0.1%), most of which were
obvious typing errors, and 248
misspellings in species names (1%).
Interestingly, there is little evidence that
the increasing use of GPS has improved
the situation. People seem to make
mistakes in transcribing grid references
from the GPS to their notebook and
then to their contribution to the
Scheme about as often as when maps
were used, although the types of error
are subtly different.

The other main verification task is
deciding whether the determination of
a species is correct. This still relies
mainly on our experience, although
Record Cleaner does offer some
automated, rule based, verification
checks (is the date within the known
flight period and is the location within
the known range?). This task is mainly
done by RKAM and the two main
questions are: ‘is that recorder capable
of reliably identifying that species?’ and
‘is that species likely to occur in that
place and habitat at that time of year?’
If we doubt either of these parameters

we ask the contributor for further
evidence. Ideally, this is a specimen but
is increasingly likely to be a
photograph.

We try to follow up data submissions
immediately and contact the
contributor by email whilst details are
still fresh in their minds. However, we
find that many cases where we
question the identity of a species go
unresolved. These simply remain on
the database flagged as ‘questionable
records’ (with a comment explaining
why) and are filtered out from the
datasets used for maps, analyses, etc.
Note that it is important that such
records ARE on the database. If they
were not, then some future worker
might add them as valid records in the
mistaken belief that we had missed
them somehow!

Trends in hoverfly distribution

and abundance

Hoverflies are remarkably sensitive
indicators of both habitats and of
environmental change. This is
explained by two factors. Firstly, their
larvae have limited abilities to
withstand drought and also adopt a
wide variety of life-strategies, including
root, bulb, rhizome, stem and leaf-
miners, associates of fungal decay
(saproxylics) in fallen and standing
timber, filter-feeders in aqueous media

including in large water bodies as well
as in muddy environments and in
water-filled rot holes, predators on
aphids, beetle and Lepidoptera larvae,
and associates of social Hymenoptera.
In addition, many are remarkably
habitat-specific and their biogeography
is frequently dictated by a combination
of habitat and wider environmental
factors such as rainfall, summer and
winter temperatures (e.g. see Morris &
Ball, 2004b).

This sensitivity means that some
hoverflies have responded very
favourably to climate change and
elevated temperatures over the past 20
years (Figure 5). The most striking
examples are Volucella inanis and V.
zonaria. More recently, range expansion
by Rhingia rostrata has illustrated how a
seemingly rare species with very limited
range can become more abundant for no
readily apparent reason.  This species
was regarded as a considerable rarity up
until quite recently and was listed as
‘Vulnerable’ in the original Insect Red
Data Book (Shirt, 1987)!

Some recent arrivals have shown
how species can spread in unexpected
ways. For example the tiny Sphegina
sibirica was first detected in 1991 in
north-west Scotland (Stubbs, 1994)
and has subsequently spread across
northern and western Britain. The
nature of its spread is noteworthy
because it appears to have originated as

1979-1995 1996-present

Rhingia rostrata

Figure 5. Some expanding hoverfly species: Rhingia rostrata, Sphegina sibirica, Volucella inanis and V. zonaria. For each species, the maps show
the 10x10km squares of the OS National Grid in which the species was recorded in the periods 1979-1995 and 1996 to present and the
histogram shows the total number of squares from which it was recorded in five year periods covering the same span of years.
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a series of widely separated colonies
rather than as a single point of
establishment (Figure 5).

Although there are encouraging
trends amongst a minority of hoverfly
species, the majority of trends are
negative. Declines are particularly
evident amongst wetland species which
is not surprising as south-east England
holds the greatest species-richness and
is the area where the greatest impact of
hot dry weather has been felt in the
past thirty years. Successive droughts
have undoubtedly contributed to
declines in abundance of some wetland
hoverflies (e.g. Figure 6). These trends
cannot be wholly explained by
drought, and it seems likely that a
combination of other factors such as
habitat loss (e.g. by improved drainage
and in-filling of boundary ditches as
fields are coalesced) are important.

In general, the declines are most
pronounced amongst specialist species
whose habitats have been placed under
pressure by agricultural intensification
and urbanisation. Conversely, the
majority of increases in abundance are
seen amongst generalists that are,
coincidentally, some of the easier
species to identify. These trends would

Figure 6. Proportion of species (out of 34 categorised as strongly associated with wetland macro-habitats by “SyrphTheNet”,
Speight et al., 2010) showing a significant decline in the frequency with which they were reported to the Hoverfly Recording
Scheme in overlapping 20-year time intervals.

appear to be genuine, as they are
apparent in the data submitted both by
less competent recorders and by those
who are active and taxonomically
competent.

New initiatives

We know that, without the impetus of
a major project and active feedback
from the Scheme organisers, there is
less reason for data to be submitted.
The atlas that was published in 2011
was sent to all of the active
contributors from 2000 onwards and
we know from feedback that this has
encouraged some to start to visit under-
recorded areas in an attempt to fill
gaps. This is an essential part of the
process, but we are cautious about its
likely effectiveness. Over the past ten
years we have made numerous visits to
poorly recorded areas to fill in gaps but
our experiences have shown that there
are good biological reasons for the gaps.
In the majority of cases the poorly
recorded areas have very limited
natural habitat (Morris, 2006) or lie in
biologically depauperate areas such as
uplands.

The development of a new
generation of recorders is a crucial

issue because the majority of major
contributors to the Scheme started to
provide records thirty or more years
ago and now form a relatively aged
cohort. There are several ways of
attracting new recruits. Training events
will help, but there is a need for
greater interaction using modern
media such as web-based data entry
and events that can be co-ordinated
across the country. This is why we
intend to trial a new initiative based
on the RSPBs ‘Big Garden Bird
Watch’. The ‘Big Hover Watch’ will
attempt to assemble data during two
periods in May and June using a group
of approximately 50 volunteers of all
abilities. If it is successful it will be
extended to subsequent years and will
form part of the recording scheme
calendar.

Our website (www.hoverfly.org.uk)
provides an important form of
feedback to recorders. It includes maps
of all species that are regularly updated
and mean that, once records are
received, the recorder can see where
they have made a difference. We
anticipate producing a more
comprehensive atlas in 2020, using
examples for butterflies and dragonflies
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Ladybirds are charismatic insects and
so it is perhaps not surprising that
people in Britain have enthusiastically
recorded them for centuries.  However,
the level of interest in the UK Ladybird
Survey over the last eight years has
been inspirational and beyond
expectation.  Here we provide a brief
overview of the history of recording
ladybirds in Britain and the increase in
participation since the arrival of the
harlequin ladybird, Harmonia axyridis.
We highlight the importance of
effective communication and
collaboration in engaging the tens of
thousands of people who have
contributed to ladybird recording in
Britain.

Biological Records Centre

Britain has a long tradition of studying
natural history, and for centuries people
have documented their observations of
species as biological records which
include both spatial and temporal
information.  The wealth of biological
records (what was found, where and
when it was found and who found it)
available through the National
Biodiversity Network (NBN) Gateway
(http://data.nbn.org.uk/) indicates the
breadth of recording activity across
Britain.  What is remarkable is that
many of these observations are made
by dedicated volunteers with high
levels of taxonomic and ecological
knowledge.  The Biological Records
Centre (BRC) was established in 1964
in recognition of this volunteer
recording activity (http://www.
brc.ac.uk/).  BRC (within the Centre
for Ecology & Hydrology) receives data
from over 80 volunteer-led national
recording schemes for lower and higher
plants, invertebrates and vertebrates.
The Coccinellidae Recording Scheme

(now called the UK Ladybird Survey),
which was launched in 1971 and
collates and analyses records of ladybird
species and maps their distributions, is
one such scheme.

The UK Ladybird Survey

The UK Ladybird Survey is a legacy of
the expertise and commitment so
generously given by so many people.  It
has benefited enormously from support
from the BRC and excellent leadership
from a number of entomologists over
the decades.  The Coccinellidae
Recording Scheme was led for many
years by Dr John Muggleton, with
Professor Michael (Mike) Majerus
taking over in the late 1990s.  Mike
realised the potential for public
participation in recording ladybirds and
so he established the Cambridge
Ladybird Survey (a national survey, so
named because Mike was based at the
University of Cambridge) in 1984.  To
assist in this approach, Mike assigned
English names to the conspicuous
ladybird species.  He also wrote the
Naturalists’ Handbook “Ladybirds”,
which has been a source of invaluable
information for many people.  The
Cambridge Ladybird Survey generated
a large number of biological records
and associated observations which
contributed to the New Naturalist
“Ladybirds” (Majerus, 1994).  Mike also
produced a series of beautifully
illustrated and informative Cambridge
Ladybird Survey newsletters which
provided feedback from the survey to
the recording community, together
with insights and summaries of some of
his research.  At the end of the
Cambridge Ladybird Survey, a
provisional distribution atlas for the
conspicuous ladybird species was
produced (Majerus, 1995).
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Top right:
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Middle left:
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Cambridge Ladybird Survey Newsletter. 

After ten years (1984-1994) of
intense activity the Cambridge
Ladybird Survey and wider
Coccinellidae Recording Scheme
assumed a reduced profile but
continued to generate records.
However, in 2004 the first record of the
harlequin ladybird, Harmonia axyridis,
provided the catalyst to reinvigorate
the recording of ladybirds in Britain.
Mike was extremely concerned by the
arrival of this invasive non-native
species (INNS), recognising the
potential for it to threaten biodiversity
through predation and competition, as
it had already done in parts of North
America.  However, he also realised
that, while there were no methods
available for controlling the harlequin
ladybird, there was a unique
opportunity to involve people in
monitoring the spread of an INNS from
the start of the invasion process.    

Mike, Helen Roy, Trevor James and
David Roy devised an on-line recording
scheme to engage the nation using
digital photographs for verification of
records.  Funding, to develop the on-

line recording scheme and associated
websites, was provided by DEFRA, via
the NBN Trust.  Collaborative work
between Mike, Helen and staff at the
BRC enabled the Harlequin Ladybird
Survey (http://www.harlequin-
survey.org/) to be launched in early
2005 at the Natural History Museum,
London.  It was one of the first on-line
wildlife surveys in the UK.  Soon
afterwards, a re-branded Coccinellidae
Recording Scheme, the UK Ladybird
Survey (http://www.ladybird-
survey.org/), was also launched, to
encourage the recording of native
British species alongside the harlequin.
Since then people across Britain have
enthusiastically contributed records,
and the UK Ladybird Survey (including
the Harlequin Ladybird Survey)
currently receives more than 10 000
records a year.  

Engaging people in recording

ladybirds

Ladybirds have a number of attributes
that ensure they are ideal candidates
for recording by the public.  Many

species are considered to be attractive
because of their bright colours and
bold markings.  It is these
characteristics that assist in
identification and with limited training
and guidance people can quickly learn
to recognise different ladybird species.
Additionally a high proportion of the
species are widespread and common
across England and Wales, particularly
in urban habitats.  Therefore, it is easy
to see many species without going too
far.  Furthermore, looking for ladybirds
does not require any specialist
equipment or tools – many species can
be spotted with the naked eye, or by
using a simple ‘beating tray’ made from
an upturned umbrella, and a stick.  The
ladybirds themselves do much of the
public relations necessary to promote
the UK Ladybird Survey to many
people!  The UK Ladybird Survey has
simply built on the experiences of
recording ladybirds through the
Coccinellidae Recording Scheme and
Cambridge Ladybird Survey and used
newly-available technology to enhance
the reporting of observations. 
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Halyzia sedecimguttata, orange ladybird (above).
Photo: Tim Easley and Field Studies Council Fold-
Out Chart (right).

Publications 

Ladybird recording has benefited from
a wide range of accessible publications
both for assisting identification and
understanding ecology.  The keys of Joy
(1932) and Pope (1953) have been an
invaluable resource for several
generations of entomologists.  In 1989,
Majerus and Kearns published revised
keys in the Naturalist Handbook
“Ladybirds”.  A new edition of this
book, based on the original, will be
available in 2012 with keys including
the species of ladybird that have arrived
and established in Britain in recent
years (Roy et al., in prep.).  In 2006, a
fold-out chart was published by the
Field Studies Council (FSC)
illustrating the conspicuous ladybirds
of Britain (Majerus et al., 2006).  This
guide is now available as a free smart
phone app.  In 2012, a similar fold-
out chart illustrating the fourth-
instar larvae will be available,
again through the Field Studies
Council (Brown et al., in prep.).
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The importance of feedback was
recognised by Mike through the
production of the Cambridge Ladybird
Survey newsletters.  The publication of
the New Naturalist “Ladybirds” was an
opportunity to compile the
observations of many contributors.
This comprehensive book is written in
the eloquent style so characteristic of
Mike, and has undoubtedly encouraged
and inspired a new generation of
ladybird recorders.  In 2011 the BRC,
in association with the FSC, produced
the first atlas of Coccinellidae, another
opportunity to celebrate the
contributions made by so many people
over two hundred years of recording
(Roy et al., 2011).

The academic literature also provides
a rich resource of ladybird information.
The UK Ladybird Survey is linked with
many collaborative research projects
from molecular to field studies within
Britain and beyond.  Empirical studies
provide evidence for the mechanisms
underpinning species distribution
patterns observed through the UK
Ladybird Survey.  We have enjoyed
contributing to many peer-reviewed
publications on the ecology of
ladybirds and have led two special
issues of the journal BioControl,
including one specifically on the
harlequin ladybird (Roy et al., 2008).
The Ecology of Coccinellidae is a
landmark publication that provides
information on ladybirds worldwide
(Hodék and Honek, 1996). A revised
edition of this book is now available
from Wiley-Blackwell. Helen and
Remy have had the privilege of
contributing to the chapter on natural
enemies of Coccinellidae that will be
included within the new edition
(Ceryngier et al., 2012).

These publications and others have
ensured that the study and recording of
ladybirds, and particularly recording of
them, is accessible and achievable by
all.  Despite the advent of on-line
resources, there remains an appetite
and enthusiasm for paper-based
publications.  

Technology

The internet has revolutionised
biological recording and has certainly
facilitated the observed surge in activity
within the UK Ladybird Survey over
the last 8 years.  The on-line recording
forms developed for the UK Ladybird
Survey are embedded in a content-rich
website providing information on
ladybird distribution, ecology and

biology alongside images and
downloadable colour identification
sheets.  Digital photography has
enhanced the ability to verify records
and now, at least with the conspicuous
ladybirds, there is usually no need to
see a specimen if a photo is available.
Additionally, the UK Ladybird Survey
recording form can be accessed using a
mobile phone web browser and photos
taken from such a device can be
uploaded immediately.  The quality of
the images received from both digital
cameras and mobile phones is nearly
always sufficient to provide an accurate
identification.  However, we recognise
that for many recording schemes with
a larger array of similar species, digital
photography is not necessarily such an
effective tool.  

The development of on-line
recording has made the process of
recording and verifying an observation
extremely efficient.  The UK Ladybird
Survey on-line recording system has
evolved thanks to innovative work by
Jim Bacon in the BRC.  The ability to
upload photos within a species record
was a major breakthrough, as the
images and records in the database are
linked.  Automatic generation of e-
mails to recorders was another advance,
and replies to recorders can be
customised based on the determination
of the species.  These technological
advances have enabled the UK
Ladybird Survey to verify and validate
large numbers of submitted records
rapidly.  Indeed, the request for
photographs to back up records from
non-experts enabled approximately
40% of records from the public to be
verified.  Only these verified records
are transferred to the NBN Gateway
and used in analyses.  

Over the next year, the UK Ladybird
Survey will be delivering on-line
recording using the recording software
Indicia, which was implemented
successfully for the BBC Breathing
Places Ladybird Survey.  Indicia has
many advantages, including entry of
information on the locality of a record
using an interactive map (thus
minimising grid referencing errors),
enhanced feedback to recorders and
ease of sharing data from the database
(Indicia warehouse).  The Harlequin
Ladybird Survey will become
embedded within the UK Ladybird
Survey.  

The UK Ladybird Survey will launch
a smartphone app in 2013 for
recording (funded by NERC).

Joining the dots – collaboration

with other initiatives

The UK Ladybird Survey is extremely
fortunate in collaborations with many
people and organisations.  The BRC and
NBN Trust have provided support and
assistance in many ways from managing
the data to developing and maintaining
the websites and on-line recording.  The
BRC has played an instrumental part in
making best use of the data through
analysis, for example producing
distribution trends for the recent atlas
(Roy et al., 2011) and tracking the
spread of the harlequin ladybird in
Britain and beyond (Brown et al., 2008a;
2008b; 2011).  This has led to a project
to assess distribution trends pre- and
post- arrival of the harlequin ladybird
across three European countries (Roy et
al., 2012) and another examining the
role of traits in determining the
distribution of ladybirds in Britain
(Comont et al., in press).  

County Coleoptera recorders have
promoted regional recording, and in
some cases this has been extended to
atlas projects.  ‘Ladybirds of Surrey’
(Hawkins, 2000) was the result of
Roger Hawkins’ Surrey Ladybird
Survey (at tetrad resolution).  Carried
out over a 20-year period, it provides a
wonderful insight into the natural
history of ladybirds in southern
England.  The Cambridgeshire &
Huntingdonshire Ladybird Atlas
Project, led by Robert Frost, is largely
modelled on the Surrey Ladybird
Survey and, similarly, a tetrad resolution
atlas will be published in the future.
The London and Essex Ladybird
Surveys, coordinated by Paul Mabbott
and organised by the London Natural
History Society and the Essex Field
Club, are very active and have an
informative website (http://www.
ladybird-survey.pwp. blueyonder.co.uk/
londonla.htm). A ladybird atlas for
Cheshire is also underway under the
leadership of Jeff Clarke, and some local
Biological Records Centres and
museums, for example in
Worcestershire, Lincolnshire and
Cumbria, have published ladybird
species maps.  The amount of time and
commitment from the organisers of
these local projects cannot be
overstated – comprehensive mapping of
ladybirds at tetrad level is a huge task,
even in relatively small counties.
Finally, there is a ladybird website
which encourages recording for the
whole of Ireland.  ‘Ladybirds of Ireland’
(www.habitas.org.uk/ladybirds), co-
ordinated by Roy Anderson, includes a
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ladybird key and a section on recording
ladybirds in Ireland. 

There are many on-line systems
beyond the UK Ladybird Survey that
allow exchange of information on
species observations.  One of the most
successful is iSpot (www.ispot.org.uk).
This site invites people to upload
pictures which are then rapidly
commented on by a network of people.
This community approach to recording
is innovative and the iSpot team have
kindly provided the ladybird records
received through this system to the UK
Ladybird Survey.

Communication and Outreach

The daily activity of the UK Ladybird
Survey involves answering e-mail, and,
to a lesser extent, postal enquiries.  This
is one of the most enjoyable aspects of
coordinating the UK Ladybird Survey.
We answer every e-mail received and the
dialogue is not only fun but an essential
part of the recording process, both to
increase the knowledge level of recorders
and to express our gratitude and
encourage future participation.  Some
recorders send in many records and their
identification skills progress rapidly.
However, there are many ways of
communicating with recorders beyond
e-mail and the UK Ladybird Survey has
endeavoured to embrace a diverse range
of approaches from exhibitions and
events to podcasts and Twitter.

Exhibitions and talks

Exhibitions and talks coupled with
several high-profile campaigns have
escalated the participation in ladybird

recording. National Insect Week,
organised by the Royal Entomological
Society, first took place in 2004, and,
through a targeted week of events and
talks, promotes the fascinating world of
entomology.  The UK Ladybird Surveys
have benefited from being featured
prominently in National Insect Week
and contributed to the Royal
Entomological Society Insect Festival.  

The UK Ladybird Survey was
selected to contribute to the Royal
Society Summer Science exhibition in
2009.  A special ladybird exhibit,
initiated by Mike Majerus, was a fitting
tribute to his career.  Over 5,000
visitors came to the exhibition and
there were more than 200 press items
associated with the UK Ladybird
Survey and biological recording as a
consequence of the exhibit. Visits to
the Harlequin and UK Ladybird Survey
websites escalated during the week of
the exhibition. A version of our Royal
Society exhibit was displayed at the
2010 Moscow Science Festival and
enabled us to give a presentation on
ladybirds at the British Embassy in
Moscow alongside other scientists
presenting their work on particle
physics.  Following on from these
successes we were invited to attend
BBC Gardeners’ World Live at the
NEC Birmingham in 2011 where we
presented a general exhibit on ladybird
recording.  The latter received a ‘highly
commended’ award from the Royal
Horticultural Society – a wonderful
accolade for the Knowledge Transfer
team within the Centre for Ecology &
Hydrology who kindly assisted with the
design and implementation of the

exhibit.

This summer the UK Ladybird Survey
will contribute to many events across the
country including the Amateur
Entomological Society Members’ Day at
the Manchester Museum on Saturday
28th April, Big Nature Day at the
Natural History Museum on Sunday
27th May, BBC Gardeners’ World (13th
to 17th June), LEAF Open Farm Sunday
events across the country on Sunday
17th June and, of course, National Insect
Week (25th June to 1st July).  The
opportunity provided by these events to
give feedback to existing recorders and
recruit new recorders is extremely
rewarding. 

Media

Ladybirds attract considerable attention
from the media. This is not a new
phenomenon. The large numbers of
ladybirds seen through the summer of
1976 were the source of headlines.  The
UK Ladybird Survey has been
associated with about 200 news items
every year since the launch and this has
contributed hugely to people finding
the UK Ladybird Survey website.
Much of this attention has been linked
to the harlequin ladybird and associated
research, but has raised the profile of
the wider UK Ladybird Survey.  

The BBC has made a huge
contribution in promoting the
recording of ladybirds, including the
popular television series SpringWatch
and AutumnWatch, and an associated
project, BBC Breathing Places.  The
idea of Breathing Places was to ask
people to ‘Do one thing’ for nature in
their local area.  In 2010, recording
ladybirds was the main Breathing
Places survey, with schools particularly
targeted alongside BBC Wild Days
Out.  Approximately 11,000 schools
registered and received extensive
teacher’s notes on both the Ladybird
Survey and a new activity - the
Ladybird Parasite Survey – in which
children were asked to look for
ladybird pupae and record and
photograph parasitism by phorid flies,
chalcid and braconid wasps.  This was
an important step in broadening the
scope of the ladybird surveys and
improving our understanding of some
of the complex interactions of
ladybirds and their parasites.  BBC
Breathing Places led to the translation
into Welsh of the FSC Guide to the
Ladybirds of the British Isles (Majerus
et al., 2006).  The FSC kindly agreed to
this guide being made available to all
registered schools, free of charge.

Royal Society Summer Science Exhibition 2009: “Ladybird, Ladybird: Unravelling
the story of an alien invader”. Photo: Jim Bacon
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BBC Gardeners’ World Live 2011: Ladybirds: the gardener’s friend.
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Oldfield Park Infant School and Crowmarsh Gifford C of E School getting involved in the BBC Breathing Places Ladybird
Survey and (inset) Cupcakes sent to AutumnWatch as a thank you for featuring ladybirds.

BioBlitzes

Other outreach events, including
‘BioBlitzes’, have helped encourage
participation in the UK Ladybird
Survey.  BioBlitzes are becoming
increasingly popular and involve the
public, working with local wildlife
experts, to record as many species as
possible at a particular site over a
specific period of time (usually 24
hours).  The UK Ladybird Survey has
been represented at many such events
and enjoyed the opportunity of
encouraging participation in biological
recording.  In 2010 we were invited to
participate in the BioBlitzes run under
the auspices of the BBC Wild Days
Out.  A ladybird card game, based on
“Top Trumps”, was produced for these
events and provided an excellent
means of promoting biological
recording and the science behind the
morphological characteristics of
ladybirds in a manner accessible to
children of all ages.  In 2011 Richard
Comont, participating in a BioBlitz in

Devon discovered a 13-spot ladybird,
Hippodamia tredecimpunctata, larva –
evidence that this species is breeding
again in Britain.   

Twitter

In 2011 the UK Ladybird Survey
(@UKLadybirds) embraced the world
of Twitter after an inspired talk by
Charles Roper (Sussex Biodiversity
Record Centre) at the National
Federation of Biological Recording
(www.nfbr.org.uk/) Conference, who
highlighted the value of Twitter as a
natural history tool.  Twitter is a
virtual discussion forum and provides
a fantastic way of providing rapid
feedback and recruiting new
recorders.  It has proved to be a very
enjoyable way of exchanging
information between the UK
Ladybird Survey team and its
recorders.  The UK Ladybird Survey
now has more than 1,000 followers
and many are also contributing to the

on-line survey.

What next?

There are many new and exciting
opportunities for biological recording.
Social networking, mobile applications
and crowd sourcing are resources that
could extend the community of
recorders.  Recording for the UK
Ladybird Survey will be a component of
an on-line recording, verification and
validation system under-development
(iRecord, based on the Indicia tools)
which enables many people to access
datasets and aims to improve data flow.
Observado (http://observado.org/) is an
on-line recording system for all species
worldwide and is certainly one to watch.

The UK Ladybird Survey will take
advantage of new methods for
biological recording with the aim of
increasing participation even further
while retaining the high quality data
available for all to share.  However,
nothing will detract from the pleasure
of being in the field with a net,
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Insects in

Line
Entomological Illustrators

and Artists

I have been fascinated by insects since
childhood and made my first attempts
at sketching them from life aged 12.

My work over recent years has involved
studying the ecology of insects such as
the blue ground beetle Carabus
intricatus and the British oil beetles
Meloe spp. Intense observation of
individual insects over long periods of
time can be demanding and I find
sketching and painting them helps
immensely with my studies.

My interests in natural history are wide
and I have been influenced by fellow
field sketchers such as John Busby,
David Measures and James McCallum.

Great green bush-cricket tettigonia viridissima – allotments,
Buckfastleigh, September 2009.

John Walters

www.johnwalters.co.uk

Violet oil beetles Meloe violaceus, Brook Wood, Dartmoor, 28 March 2011.

Heath potter wasp Eumenes coarctatus, Bovey Heathfield, 31 August 2010.
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The Natural History

Museum re-visited
Laurence A. Mound

London’s Natural History Museum in
South Kensington, famous for its
magnificent terracotta facade, first
welcomed the public in 1881. But for
about 70 years, entomologists
recognised the BMNH as a massively
constructed 1930s six-storey building
housing over 20 million insects, with a
vast library and numerous staff. When
this building was demolished in 2005,
the participants at the closing party
were told that one reason it had to go
was that it was no longer suitable for
the production of high quality research.
This view caused some surprise, given
the huge outpouring of internationally
leading taxonomic work during the
second half of the 20th century, from
ants and aphids to wasps and whitefly
– not forgetting grasshoppers and

midges, scale insects and thrips –
together with seminal volumes, aimed
at a broader audience, on
Hymenoptera, Hemiptera,
Lepidoptera, and simuliid blackflies. If
the success of the new entomology
building is to be measured in terms of
how it helps to promote our
understanding of insect diversity, then
it has a hard act to follow. 

The old building certainly had
problems, including lack of
environmental control and difficulties
in pest control. Anyone who worked in
summer on the fourth floor new the
problems of sun through the glass roof
– and opening windows for a breath of
air simply invited more beetles to come
to dine on the national collections.
Modifying this old building was

considered politically, although not
necessarily physically, impossible.
Funding made available through the
government required matching funds
to be raised elsewhere, and to attract
external funds any new building had to
be “iconic”. The resulting new building
is certainly that. Visually arresting, it is
a white cocoon eight stories high and
65 metres long that is set within a
rectangular glass-walled framework.
The towering atrium that results from
placing a spheroid within a cube is
spectacular, but results in a loss of
about 30% of potential floor space –a
remarkable decision in a city where the
cash value of floor space is so high.
However, the controlled environment
of the fully insulated cocoon provides
an ideal space for storing collections of

Forecourt and curtain wall (above and public atrium and cocoon wall (next page)
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dead insects and plants. Indeed, I was
assured that the great advantage of this
new building was that “the collections
and staff are now separated”, thus
facilitating greater protection for the
former. And it was at that point that I
started to ponder yet again – what
objective does society have in
maintaining such vast collections? 

As a museum administrator, that
question had often taxed me, because
insect collections have limited intrinsic
value, except in the 18th century sense
of pride in possession of a cabinet of
curiosities. Museum collections of
human artefacts may be considered to
have an intrinsic value, the proper
study of man being man. But the
greatest value to society of insect
collections is extrinsic – the uses to
which they can be put. Thus
developing and interpreting the insect
collections provides vital information
for our understanding of the evolution
and conservation of diversity, and for
how mankind interacts with, affects,
and is affected by that diversity. Note
that it is the knowledge and ideas that
can be drawn from the collections that
is important, and that these ideas
depend on the process of active

research that generates and distils raw
information into knowledge for use by
other parts of society. The really
important questions arise from outside,
not inside the collections. Such
questions range widely - which species
is the disease vector, or the pollinator,
or the most closely related, and what
are the differences in the faunas
between two sites, or between the
insects on two different plants. We have
so much to learn about the functioning
of ecosystems, and museum collections
are one part of the factual base that
underpins our ideas. 

As an active research taxonomist, I
was interested on recent visits to
consider how the new entomology
building will contribute to this process
of research – the production of new
information and novel insights, and
the provision of factual information to
support biodiversity studies. About
60% of the insect collections are
housed within the cocoon, but the
research benches are in the adjoining
glass-walled building. The architect
has designed these research areas in a
1960s open-plan style, thus
minimising quiet contemplation and
maximising disruption from

surrounding colleagues. No cupboards
stand higher than 1.6 metres, and no
books or boxes can be placed on top
of cupboards as this obstructs light
and sight lines. Each research worker
and technician has a bench no more
than two metres long, with one small
bookcase.  When a new specimen is to
be prepared onto a microscope slide
this must be done in a special
preparatory room, not at a research
bench. Thus to be certain that a
particular species has been slide
mounted it is essential to walk 20
metres or more back to the research
microscope – to check each slide.
When working at one of these benches
I found that it took me more than
three minutes to walk through the
security doors into the cocoon to the
thrips collection, select another slide,
and return to my microscope, whilst a
round trip to visit the thrips reprint
collection took more than seven
minutes. 

In commenting on such matters to a
botanist at the museum, I was assured
that research facilities on plants in the
cocoon were superior to those in the
old herbarium, and anyway, “most of us
quickly adapt our working procedures

Victorian architectural splendour.
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to fit available facilities”. The first
statement is clearly true, but the second
surely pre-dates Henry Ford and the
concept of planning work flow for
maximum productivity. But
productivity does not seem to be the
prime objective of this iconic facility. It
is specifically designed for the protection
of collections, rather than for study and
research.  

Many taxonomists recognise the
value of maintaining strong
connections to their customer
community – the ecologists, economic
entomologists, ethologists, molecular
biologists, and so many others, that
seek advice and provide new
information about target organisms. To
service such a customer community, I
work at a bench that is planned to
maximise productivity – from slide
preparation to information flow. A
stereo-microscope for slide preparation
stands next to a research microscope,
both connected to a computer via a
digital camera. The Australian national
thrips collection is within five metres,
and the thrips library is on my study
walls. This is reminiscent of the
research room described by Richard
Fortey in Dry Store Room No. 1 –
littered with specimens, books and

papers, but with the added computer
facilities of data bases and images.  So
why has the NHM designed such
restricted facilities for its insect
research workers?

The answer to that question is
complex, and involves changes in
museum procedures worldwide. Just
prior to my retirement I was assured
that technical staff should be capable
of being transferred between the
collections of various departments, on
the grounds that there is no essential
difference between curating specimens
of plants, insects and fossils. I did not
agree, because I had high regard for the
depth of knowledge held by long-term
technical staff in the museum. The web
site of the NHM now refers to such
staff as “curators”, although many
institutes use that term for their
research staff. But that small difference
in nomenclature flags a major shift in
museum practises. Senior scientists at
NHM were, traditionally, “research
curators”, that is they were responsible
both for looking after collections and
for producing research results. The
current management approach,
adopted in many similar institutes,
separates these two activities, through
development of a “collections

management” stream independent of
the researchers.  

Caring for the physical well-being
of collections is thus increasingly an
end in itself, and commonly
determines its own priorities.
Moreover, these priorities quickly
become separated from priorities for
the creation of ideas and knowledge
for which collections have been
amassed. Such separation of
responsibilities may be appropriate to
some archives, but it is not the most
productive way of organising a
biological research institute. The
Natural History Museum is not alone
in this emphasis on the importance of
protecting collections. From time to
time I am approached by museums
for advice on how to value their insect
collections. When I ask what is meant
by “value” I am told that auditors
assess collections only on open-
market sales value. No attempt is
permitted to express in cash terms the
benefit to society of collections, or to
consider the inestimable “replacement
value” of 100-year old specimens.
Management is thus driven
progressively to emphasise possession
and protection, rather than the use, of
collections. 

Entomology research benches.
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This emphasis on “value” of museum
collections is curiously not
accompanied by any managerial
metrics concerning their usage or
growth. For example, how many validly
named taxa are held, and how many
such taxa are newly added (or newly
recognised) each year to enrich this
investment? How many books and
papers based on the collections are
published each year?  Taxonomic
institutes increasingly refer to metrics
such as the number of specimen
drawers photographed, or the number
of specimens “data-based’ – but with no
evidence that this additional
investment actually increases the
productivity for which the collections
presumably exist. 

As a research curator for many years
at the NHM it was not unusual for me
to browse, from time to time, in the
beetle, wasp and plant collections,
primarily to look at species reported as
having some biological association with
an insect that I was studying. The
research curators of those collections
were unfailingly encouraging, leading
to an increase in the understanding of
natural history by all of us. During my
short visits to the new building I noted
a curious effect of the paradigm that
“protecting the collections is
paramount”. Access to collections areas
within the cocoon is controlled through
electronic keys, and individual curators
do not have access to parts of the

collections for which they do not have
responsibility. Many years ago, Henry
Townes, one of the most productive
Hymenoptera taxonomists, put into
perspective for me the subject of
collections security and productivity
when he asked why we had locked
doors on each cabinet. He pointed out
that this increases the time it takes to
compare species, and thus reduces
research output. But then Henry (and
his brilliant protégé at NHM, Ian
Gauld) recognised and practised the
highly effective use of collections to
generate new knowledge.  

In order to attract external funding
to build this iconic structure, the
Natural History Museum needed to
promise that access would be available
to the general public. Thus at one point
in the cocoon visitors can peer through
a glass wall at scientists in a molecular
biology laboratory. And at another
point there is a glass wall with an
associated button marked “Speak to a
scientist”. This reminded me of
Saturday duty in the old building of my
youth, when a hand placed a small box
on the shelf of our enquiry window,
and a young voice piped “I’ve got a frit
and I fink it’s a var.” During the
following 30 minutes that young man
was given an inspiring introduction to
butterfly (and beetle) colour and
structural diversity. In contrast, that
button in the cocoon seemed to me
rather sad – a designer’s soul-less

gimmick. 

Whatever your opinion about the
virtues of exposing working scientists to
public view, one result is clearly
negative. By allocating floor space
within the cocoon to public displays,
there is insufficient space to
accommodate the vast NHM
collections of beetles and bugs. These,
and associated staff, are housed in one
of the Victorian public galleries, into
which a mezzanine floor has been
fitted. Moreover, the entire library
remains several miles away in
Wandsworth. The beetle and bug
collections are thus less securely housed
than at any time in the past 100 years,
and a research worker needing a book
or journal from the library must give 24
hours notice. This impressive, iconic
new building thus fails to meet its own
primary objective of providing secure
housing for the entire entomology
research collections. The new
management system, in which botany,
zoology and entomology are fused into
a single life sciences department, also
involves a greater focus on high profile
research publications. Thus research
aspirations will become more in line
with those of a university, with less
credit to the catalogues and
identification systems that underpin
biodiversity studies. Only time will tell
if this new building meets its objective
of promoting an output of modern
studies in biodiversity and systematics
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I did not think very much of him at the start. The smallish
dark brown beetle was floating quite happily in the Petri dish
of water (even though he’d been dead for a while so really
didn’t have a great deal to be happy about) but my weary
mind was wandering out of the laboratory towards a cup of
tea and bed. Our task had been to identify some freshwater
invertebrates down to their respective families using well-
worn keys and microscopes (that work very efficiently if you
know the correct way to wiggle the wires that power the
lamp). I had already poked and prodded my way through
several families, only faltering when squeezing a caddis fly
larva a little too vigorously between my tweezers causing a
cascade of innards to spray across my friend’s notebook.
Luckily my friend is very understanding and I’m sure that if
she had actually noticed my addition to her notes she
wouldn’t have minded too much. But I digress, we were
talking about that beetle.

Keen to get on I flipped open the key to freshwater
invertebrates and started to ask myself the basic questions;
free living? Yes. Three or more pairs of jointed legs? Well, of
course, it’s a beetle. Go to Key Two.More questions; first pair
of wings modified into a hard casing? I increased the
magnification on the microscope with a strategic wire wiggle
to get a better look at the wing casing in question. The first
pair of wings had hardened to form elytra, which were glossy
under the bright glare of the microscope bulb. Right, next
question. Does it have segmented palps? After
unceremoniously flipping the specimen over I peered at the
mouthparts to see if they were segmented and after much
prodding with a needle I could confirm that yes, yes they
were. Surprise surprise it’s a water beetle, go to Key Ten. More
questions.

Does the animal visit the underside of the surface or dash
around the surface in circles? This one threw me. My beetle
had been pickled in ethanol for some time so even if had been
able to move it would probably have been weaving about the
Petri dish in a drunken stupor. As the beetle was unable to
answer the question himself I was forced to assume that due

to the numerous swimming hairs on its legs it wasn’t likely
to be a pond skater. Does the head protrude from the thorax?
No, my beetle had rather a well-rounded silhouette with an
interesting yellow margin around the upper segment of his
body. Is the underside of the body covered in hairs? The
underside of my water beetle was yellow-brown but
undeniably hairless and I looked expectantly for the next
question only to find the family name printed in bold,
Dytiscidae. 

Unlike with the other individuals I’d been identifying, I was
disappointed. We’d been through a lot together and I was
somewhat hurt that I had to put him back in the pot just
because I’d discovered his family name. As I was about to
pluck him from the Petri dish, my eyes caught sight of the
cover of the thick book on the bench in front of me. There
was a rather fetching drawing of my beetle with the yellow
margin artistically done in water colours. Maybe it didn’t have
to be over between us!

My fingers skated eagerly over the pages of the key to
British water beetles only slightly perturbed by the lengthy
words and complicated diagrams as I raced through further
questions about the size of its hind claws and the colour of
its abdomen. My beetle and I traversed this new ground
together as we narrowed it down first to its genus – Dysticus.
I even determined his sex (as his elytra weren’t grooved)
allowing me to name him at last (as it seemed rude to keep
referring to Marvin as ‘the beetle’). The final question of mine
and Marvin’s journey together was regarding the bright
yellow margin around the edge of his pronotum, the upper
plate on his back. Marvin did have the distinctive marking
that is characteristic of the Dysticus marginalis. I felt a swell
of pride as I sketched out the first ever organism I’d been able
to identify down to species, totally forgetting how much I was
gasping for a cup of tea. My friend looked up from the
curious stain on her notebook to peer down at my artistic
efforts and pointed out; “You do realise you’ve spent a whole
hour on that beetle.” Yet in my mind it will always be an hour
well spent with just me, Marvin and the key to British Water

FIRST PRIZE

A Not So Brief Encounter

My tentative steps into the world of classification

By Lizzie Elliot

School of Biomedical and Biological Sciences, Plymouth University
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Once upon a time, an old Chinese fairy tale reveals, there
lived a weaver who created a silk brocade so lifelike that even
the Sun Maidens were unable to replicate the scene she had
depicted. Although modern biotechnology is still far from
giving life to artworks, the mechanical strength of silk and its
compatibility with human tissues has made it the material of
choice for scaffolds that support the regeneration of damaged
bones, skin and ligaments. What does this recent development
imply for the silk industry veteran, silkworm Bombyx mori? 

More than four thousand years of selection has made
silkworms into efficient spinning machines. Although genus
Bombyx belongs to the order Lepidoptera alongside with
butterflies, which means that silkworms undergo
metamorphosis and are destined to come out of their cocoons
as winged silkmoths, the majority of domesticated silkworms
never experience the joys of adulthood. When caterpillars
have shed their skin four times and finally spun themselves a
cocoon, they are boiled to obtain the precious silk wrappings.
One cocoon contains a single thread around one kilometre in
length, and it takes three thousand cocoons to yield a
kilogram of silk.The core of the silk thread is made of a
protein called fibroin, while the coating consists of glue-like
sericin proteins, which harden on contact with the air.
Despite the efforts to mimic silkworms and gain a high-
quality artificial silk, the exact mechanics of spinning remain
a mystery. The key to the spinning process is the
transformation of fibroin: in the middle part of a silk gland,
the protein solution is altered into a hard, crystalline structure
of a thread. Scientists are unsure how silkworms are able to
store high concentrations of fibroin in the glands, as most
proteins in similar conditions would aggregate and block the
spinning machinery.

Although silk has been used as a surgical stitch for
centuries, the fibroin scaffolds were first applied in tissue
engineering only a decade ago. The scaffold supports healing
of the injured tissue by carrying different types of stem cells,
for example, damaged bones or cartilage can be restored by
adult mesenchymal cells. The silk fibres are slowly degraded
by the enzymes present in the body, and, ideally, the tissue
heals before the scaffold disappears. If fibroin is purified from
sericin, it does not cause any allergic reactions, however, some
leftovers of the coating protein can still cause inflammation.

Silk fibres are tough, elastic, and 100 times stronger than
collagen, another candidate for supporting stem-cell growth.
If fibres of greater strength are required, transgenic silkworms
expressing silk genes from spiders come to the rescue. It has
been estimated that spider silk is stronger and more elastic
than steel, however, it is spun by spiders Nephila clavata,
which have a nasty habit of eating each other and are
therefore impossible to farm. Luckily, silkworms possess all
the necessary machinery to gain huge quantities of the silk-
of-all-silks.

The scaffold can also serve as a reservoir of different
bioactive molecules that regulate the development of stem
cells. A common approach has been to fuse the fibroin
scaffold with these molecules. However, it can be an
incredibly wasteful process: scientists have shown that only
0.002% of the bone morphogenetic protein, which promotes
tissue growth, actually remains attached to the scaffold.
Transgenic silkworms could provide a solution to this
problem by spinning silk that already contains the bioactive
molecules. Recent experiments with fibroblast growth factor
(important in wound healing) revealed that almost a third of
the overall amount gained from silkworms was present in the
scaffold.

The trends in silkworm fashion are also bound to change:
colourful and nature-friendly is the way to be in the new
millennium. Scientists recently showed that silkworms fed
with different dyes, such as rhodamine B, successfully spin
coloured threads. These strands retain all the mechanical
properties of white silk, bringing good news to the tissue
engineers. Distinctly coloured silk scaffold would ease
monitoring of cell growth, for example, if some of the cells
stained with green dye are growing in direct contact with red
scaffold, they will appear yellow. Using silkworms in all
colours of a rainbow would also reduce the amount of
chemicals applied during the dyeing process. This would
lessen the environmental impact of the extensive silk industry
that yields 30 Billion US dollars per year in China alone.

Thanks to Bombyx mori and a little bit of transgenics, it is
not just about showing off a beautiful morning gown
anymore: silk could get in and under our skin in the near
future. Whether we have deserved to prolong our lives on the
expense of other beings remains unanswered.

SECOND PRIZE

Engineering the Brocade of Life:

What it takes to be a 21st Century

Silkworm

By Karina Vanadzina

University of Warwick
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As dusk falls, the scene is set for an ancient arms race between
hunters and hunted undetectable to human ears. The killers seek
out their victims in the blackness using sophisticated sonar, but
over the millions of years this war has been occurring, their
intended victims have evolved innovative tactics and defences. 

This is not the opening of a battle from a comic book, but
an account of the encounters between Tiger Moths and the
bats that hunt them. There are roughly 11,000 species of tiger
moth found in the Lepidopteran family Arctiidae, found
throughout the world.

These moths existed in relative sonic peace until the
evolution of bat sonar, around 50 million years ago. In the
darkness, bats echolocate to identify their surroundings and
hunt their prey. Prey that is unable to detect these sounds is
as easy as shooting fish in a barrel for the bats, so evolution
kicked in and developed pioneering ways for the moths to
elude their predators. 

In response to this new pressure some species evolved ears
finely tuned to the frequency of the incoming bats, enabling
them to perform evasive flying manoeuvres that would put
stunt pilots to shame. Bats responded by altering the
frequencies of their echolocation to be beyond the optimum
range of the moths hearing capabilities.

Tiger moths took this one step further, evolving a ‘tymbal
organ’ on their thorax which is used to emit ultrasonic sounds
of their own. The evolution of this simple organ is a small
price to pay for what has proved to be a very effective
defence. The way in which the tiger moths use sound to
combat bat attacks has been the subject of much debate and
three theories that are not necessarily mutually exclusive
have been proposed to explain the observation that moths
emitting sounds are less likely to be caught by bats. 

The first of these hypotheses is that these sounds may serve
as a warning to bats as a form of aposematism; that is the
moths warn the bats of their unpalatably or toxicity through
an auditory medium, akin to the bright warning colours used
by some toxic species. Evidence for this was shown in
experiments using modified specimens of Euchaetes egle, in
which individual moths producing sound were only rejected
by bats if they were also unpalatable. 

Another hypothesis to explain this form of defence is the
use of ultrasonic clicks to startle the incoming predator in the

climatic phases of its attack where sound emission is at a
peak. This may prove effective initially; however bats are
intelligent creatures and will learn quickly, so in areas where
Arctiid moths are common, the defence would be less
effective as local bat populations become accustomed to this
tactic. 

The last strategy in the moths’ arsenal of defence, and
perhaps the most fascinating, is the use of ultrasonic sounds
as a ‘radar jammer’ to counteract the bats echolocation,
comparable to technology used by submarines and
helicopters to render them invisible in enemy territory. Not
only is this defence akin to techniques used in modern
warfare, it also occurs in the blink of an eye, with moths
emitting an impressive 450 clicks in a tenth of a second, and
also provides another instance of what is thought of as state
of the art technology existing in the natural world for millions
of years. 

The precise mechanisms of sonar jamming are currently
being investigated further through experiments on Bertholdia
trigona. The masking hypothesis suggests that the moth
renders itself invisible to the incoming bat using sonar. The
phantom echo hypothesis proposes that bats misinterpret
moth clicks as echoes resulting in confusion. Even more
remarkable is the discovery that some species may have the
ability to perform the acoustical mimicry of objects and
disorientate their predators. The last and currently most
favoured theory is the ranging interference hypothesis, which
implies that acoustics from the moth are used to degrade the
accuracy of the bats’ attack. 

Insectivorous bats do not solely feed upon moths, and the
extent of the co-evolutionary pressures predator and prey
place upon each other is still a mystery in the majority of
cases. The extraordinary diversity in the usage of sonic
defences in just one insect family poses many further
questions about predator/prey co-evolution. Can we begin to
comprehend the effect that bat predation alone will have had
upon other groups over millions of years?

Although it is easy to dismiss the moth as a basic creature
that lacks skill as it monotonously bumps into the porch light,
consider that if it happens to be a member of the Arctiid
family it is perhaps capable of using sound to outmanoeuvre
one of the most refined nocturnal insectivorous predators in
existence. 

THIRD PRIZE

Ultrasonic Battles

The ancient sonar arms race

between prey and predator

By Maria Grant

School of Biomedical and Biological Sciences, 

University of Plymouth
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SCHEDULE OF NEW FELLOWS AND MEMBERS

as at 6th June 2012

New Honorary Fellows

Professor Michael Ashburner

Professor May Berenbaum

Professor David Denlinger

Professor Ilkka Hanski

Professor John Hildebrand

Professor Jules Hoffmann

Professor Fotis Kafatos

Dr Peter Lawrence

Professor Bruno Lemaitre

Professor Geoff Parker

Professor Naomi Pierce

Professor James Truman

New Fellows (1st Announcement)

Dr Chantelle Jay

Professor Olivier Sparagano

Upgrade to Fellowship (1st Announcement)

None

New Fellows (2nd  Announcement and Election)

Dr Lorna Cole

Professor Upadhyayula Suryanarayana Murty

Dr Robert Alexander Cannings

Upgrade to Fellowship (2nd Announcement and Election)

Dr Willem Frederik Tjallingii

New Members Admitted

Mr Barry Brigden (as at 2.5.12)

Dr Sudhakar Akella (as at 2.5.12)

New Student Members Admitted

Mr Esam Omer Elghadi (as at 2.5.12)

Mr Taha Ben-Husin (as at 2.5.12)

Mr Scott Forbes

Mr David Clarke

Mr Adam Frew

Miss Lucia Chmurova

Mr Al-Hassan Mohammed Sam

Re-Instatements to Fellowship

None

Re-Instatements to Membership

Mr Timothy Robert Newton

Deaths

Dr C A Barlow, 1989, Canada

Mr K A J Wise, 1956, New Zealand
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SCHEDULE OF NEW FELLOWS AND MEMBERS

as at 18th July 2012

New Honorary Fellows

None

New Fellows (1st Announcement)
Dr Peter John Cyril Russell
Dr Rayappa Appa Balikai

Upgrade to Fellowship (1st Announcement)

None

New Fellows (2nd Announcement and Election)
Dr Chantelle Jay

Professor Olivier  Sparagano

Upgrade to Fellowship (2nd Announcement and Election)

None

New Members Admitted
Mrs Sonia Copeland Bloom (as at 6.6.12)

Mr John Charles Geoffrey Millar (as at 6.6.12)
Mr Robert Frank Tull
Dr Mark Holmes

New Student Members Admitted
Mrs Farida Anjum (As At 6.6.12)
Miss Esta Bostock (As At 6.6.12)

Miss Ashleigh Whiffin (As At 6.6.12) 
Ms Aoife O’Rourke

Re-Instatements to Fellowship
Dr Gary William Danahar

Re-Instatements to Membership

None

Deaths
Dr C D Ramsdale, 1976, Brighton
Mr R D Sutton, 1981, Taunton
Mr C E Dyte, 1954, Slough
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HONORARY FELLOWS OF THE SOCIETY

(Hon, F.R.E.S.)

as at May 2012

1974

Professor C D Michener – USA

1985

Dr C G Butler – UK

1986

Dr W J Knight – UK

1999

Professor H F van Emden – UK

2000

None

2001

Dr G L Bush – US
Professor J Crampton – UK
Professor T Jones – UK

Professor J H Lawton – UK
Professor M Locke – Canada
Professor A Minelli – Italy

Dr P Price – US
Professor G H Rothschild – Australia/UK

Dr G A Vale – Zimbabwe
Professor E O Wilson – US

2002

Professor A N Clements – UK
Dr N Moore – UK

2003

None

2004 

Professor T Lewis – UK
Dr R I Vane-Wright – UK

Professor K G Davey – Canada

2005

Mr B Marsh O.B.E. – UK 

2006

Professor M F Claridge – UK

2007

Professor L Riddiford – USA

2008

Professor J B Whittaker – UK
Professor G J Goldsworthy – UK

Dr R Wootton – UK

2009

Dr R O Clements – UK
Mr J S Badmin – UK

Professor A J Mordue – UK
Professor Dr N P Kristensen – Denmark

Dr G R Port – UK

2010

Professor C P Haines – UK
Professor J A Pickett – UK
Professor J Hemingway – UK
Professor P S Cranston – USA
Professor G A Matthews – UK

Mr C P Farrell – UK
Professor D J Bellamy – UK
The Earl of Selborne – UK

2011

Professor B S Hansson – Germany
Professor J Pettersson – Sweden

Mr P Smithers – UK

2012

Professor M Ashburner – UK
Professor M R Berenbaum – USA
Professor D L Denlinger – USA
Professor I Hanski – Finland

Professor J G Hildebrand – USA
Professor J A Hoffmann – France
Professor F C Kafatos – UK
Dr P A Lawrence – UK

Professor B Lemaitre – Switzerland
Professor G A Parker – UK
Professor N E Pierce – USA
Professor J W Truman – USA

Dr P Barnard – UK
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Library News

Val McAtear

RES Librarian

I hope that you have all had a look at BioOne and are finding it a useful addition
to the library. Now that we have extended the trial to the 31st March 2013 it is
possible for Fellows and Members to set up individual access to the BioOne
collection in line with the Royal Entomological Society’s subscription.

There are several advantages to individual accounts.  It enables you to have your
own profile in order to: 1.Save searches. 2. Build up a collection of favourite
journals/articles. 3. Manage your own account. 4.Tailor your research to your area
of study and finally 4. Get email alerts /RSS feeds as appropriate.

If you would like to do this please contact Manisha Bolina at BioOne:
Manisha.Bolina@bioone.org mentioning the RES subscription and copy me in
(val@royensoc.co.uk).

Please do let me know what you think of BioOne so that we can decide whether
to continue with our subscription next year. Your feedback on this and other
aspects of the library service is always welcome. I also always like to receive book
recommendations to put before the Library Committee.

Here are our latest selections as well as the titles of books kindly donated to the
library.

New books to the Library

Hill, D & F Abang – The Insects of Borneo

Price, Peter & Others – Insect Ecology Behaviour, Populations & Communities

Pawley, Simon – Guide to British Freshwater Macroinvertebrates for Biotic Assessment

Van Haarten, Antonius – Arthropod Fauna of the UEA volume 4

Zhang, W & Y. Li – Chinese Insects illustrated

Neri, Janice – The Insect and the Image visualising Nature in Early Modern Europe 1500-1700

Lee-Tappin, Pip – John Bowes Naturalist, Teacher, War Hero

Arndt, E. – Ground Beetles of Greece

Coulon, J. & Others – Coleopteres Carabiques Volumes 1 & 2 Complements et Mise a jour.

Erwin, Terry L. – A Treatise on the Western Hemisphere Caraboidea (Coleoptera) their classification, distributions
& ways of Life Vol. 3

Freude,H. & Others – Die Kafer Mitteleuropas: 4 Staphylinidae

Gonzalez, J.C.O. – Fauna Iberica  35: Coleoptera, Monotomidae, Cryptophagidae

Konstantinov, A. S. – Revision of the Palearctic Chaetocnema Species (Coleoptera: Chrysomelidae: Galerucinae:
Alticini)

Rotheray , Graham E. & Francis Gilbert – The Natural History of Hoverflies

Ashburner, Michael – Drosophila: A Laboratory Handbook 2nd ed

Clements, Alan – The Biology of Mosquitoes volume 3: Transmission of Viruses & Interactions with Bacteria

Boer, Peter – Mieren van de Benelux

Hart, Colin – British Plume Moths

Holloway, J.D. – The Moths of Borneo Parts 2, 13 & 17

Kudrna, Otakar – Distribution Atlas of Butterflies in Europe

Masui,A & Others – Guide to the Butterflies of the Palearctic Region Nymphalidae Pt. IV Apaturinae

Sobczyk – World Catalogue of Insects volume 10: Psychidae (Lepidoptera)

United Kingdom Butterfly Monitoring Scheme Annual Report 2010

Barnard, P & E Ross – The Adult Trichoptera (Caddisflies) of Britain & Ireland

Waringer, J. & W Graf – Atlas of Central European Trichoptera Larvae

Jarzembowski, E.A. & Others – Fossil Arthropods of Great Britain
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Book Reviews
Palaeoenvironmental Habitat Reconstructions:

A palaeoentomological perspective

Bizley, R. 2011–2012.

http://www.bizleyart.com (a series of seven artistic prints 26 by 39 cm with cream coloured mountboard, backing and
wrapped in cellaphane £200 (plus p+p); single prints at £38.00 (plus p+p). Available via the artist’s website. Smaller prints

also available.

This is not a book review in the strict sense, but as the old addage goes,
a picture paints a thousand words. Reviewed here are seven paintings
(one from each major period from the Devonian onwards) that were
commissioned as a learning and teaching resource and will presumably
be of interest to readers of this newsletter. They depict
palaeoenvironmental reconstructions from a primarily
palaeoentomological perspective. Together they form a rather unique
resource, especially given that little else along these lines has been
produced before (other than the ubiquitous giant meganeurid
griffenflies that appear in most Carboniferous reconstructions), even
in books that concentrate on the insect faunas of specific deposits (e.g.
Crato – Martill et al., 2007; China – Dong et al., 2010; Purbeck –
Coram & Jepson, 2012). The images were painted using acrylics by
the well known palaeoartist Richard Bizley in conjunction with
palaeoentomological expert advice, with important consideration paid
to diagnostic taxonomic features. The painting illustrated in this review
is that of the Cretaceous Crato palaeoenvironment. Despite the well
known nature of fossils from this deposit, including a recent
comprehensive synthesis by Martill et al. (2007), this represents the
first artistic reconstruction of this fossil locality and the same is true
for several of the other paintings.

Descriptions of the palaeoenvironmental reconstructions are as
follows (the numbers refer to those of the artist’s online catalogue
where each of the images can be viewed):

Devonian of Scotland (1118). A reconstruction of the Rhynie Chert
palaeohabitat from Aberdeenshire, Scotland, representing one of the

earliest terrestial ecosystems. It depicts some of the oldest hexapods (Collembola: Rhyniella praecursor), one of which is about
to fall prey to Palaeocharinus rhyniensis, a member of the extinct arachnid order Trigonotarbia. The plant illustrated is
Horneophyton lignieri (Horneophytopsida), which was an early colonizer of the hot sping sediments or sinter. The chert was
formed when silica-rich water from hot springs (also illustrated) rose rapidly, flooding the surrounding areas and permeating
into the soil. Whilst various reconstructions of this palaohabitat already exist, none of them includes Rhyniella, the oldest
known hexapod.

Carboniferous of Europe (1119). The European Coal Measures swamp forest palaeohabitat with vegetation consisting of
Lepidodendron trees and Calamites horsetails. The flying insects illustrated are griffenflies Meganeura sp. (Meganisoptera:
Meganeuridae) that resembled giant dragonflies, and also a member of the family Homoiopteridae (Palaeodictyoptera), which
were characterized by long tails, a long beak, and flap-like pronotal paranota. A primitive roachoid Manoblatta sp.
(Archimylacrididae) with a long ovipositor (absent in extant cockroaches) for laying eggs is resting on a Calamites stem. In
the foreground is a primitive mesothele spider (Araneae: Mesothelae) at the entrance of its burrow and in the background an
amphibian has just emerged from the water. 

Permian of Russia (1202). There is a flying insect Sylvohymen sibericus (Megasecoptera: Bardohymenidae). An insect resting
on an Equisetum horsetail is Paleuthygramma tenuicornis (Caloneurodea: Paleuthygrammatidae). On a rock in the foreground
is the predatory arachnid Permarachne novokshonovi (Uraraneida: Permarachnidae), the new arachnid order described recently
by Selden et al. (2008). Also illustrated are two predatory synapsids with their charateristic sail-fin backs. All the orders
illustrated here are now extinct. The setting reflects the arid climate with red, iron-rich soil typical of this period. 

Triassic of Australia (1203). The insects in flight and in the bottom left foreground are Clatrotitan andersoni (Orthoptera:
Clathrotitanidae). This was a large (30 cm wingspan) insect that stridulated by rubbing its wings together. Perched above to
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the right is a female scorpionfly Choristopanorpa bifasciata (Mecoptera: Orthophlebiidae), which was very similar to extant
forms. Hanging from the vegetation top left is Tillyardiptera prima from the extinct tipulomorph-like fly family
Tillyardipteridae, which is unique to the Triassic of Australia. There is also a large dictynodont herbivore in the foreground.

Jurassic of China (1120). The picture depicts the giant orb-web spider Nephila jurassica (Nephilidae) catching a giant cicada
Palaeontinodes reshuitangensis (Auchenorrhyncha: Palaeontinidae) in its web. In the background are a pair of sauropods
Omeisaurus tianfuensis. Drinking at the water’s edge is the earliest placental mammal Juramaia sinensis, whilst mayflies of
the genus Epicharmeropsis (Ephemeroptera: Hexagenitidae) flit around above the surface (although these are too far in the
distance to illustrate any diagnostic features). The large insect in the foreground is a large butterfly-like neuropteran
Limnogramma hani of the extinct family Kalligrammatidae. The reconstruction shows the delicate wing venation with the
characteristic eye-spot. A smouldering volcano in the background reflects the volcanic nature of these fossil insect deposits.

Cretaceous of Brazil (1201). The insects include a mayfly Mickoleitia longimanus (Coxoplectoptera: Mickoleitiidae), from the
new extinct order described by Staniczek et al. (2011). There is a pollinating wasp Cretosphex parvus (Hymenoptera:
Sphecidae) visiting a magnolia-type flower, illustrating the presence of angiosperms at this time. Two antlions Baisopardus
cryptohymen (Neuroptera: Myrmeleontidae) show the distinctive wing patterning described by Heads et al. (2005). There are
also water striders Chresmoda sp. of the extinct order Chresmododea, although these are too far in the distance to exhibit any
detailed characters of this order, and a grasshopper Cratolocustopsis sp. (Orthoptera: Locustopsidae) about to be eaten by a
sun spider Cratosolpuga wunderlichi (Solifugae: Ceromidae). Behind, a Santanaraptor looks out across the lagoon while two
pterosaurs Lacusovagus magnifens fly overhead. This is the first reconstruction of this highly fossiliferous deposit which is
thought to represent a lagoon/arid hinterland setting.

Tertiary of Europe (1117). The Baltic amber forest, with insects including a praying mantis (Mantodea) trapped in the fresh
resin oozing from the tree, two damselflies (Odonata: Coenagrionoidea) and a rock crawler (Notoptera: Mantophasmatodea),
described as a new insect order by Klaas et al. (2002) and identified first as an inclusion in Baltic amber before being found
in the extant fauna of Africa. Mayflies (Ephermeroptera) are flitting around over the water to the right and a swarm of midges
(Diptera: Chironomidae) are close to the base of the tree on the left, although no diagnostic features are visible due to their
small size. Also on the trunk of this tree are a butterfly (Lepidoptera) and a true bug (Hemiptera). The larger animals are
Europolemur, two Propalaeotheriums and a flightless bird, Diatryma. The dense, subtropical nature of the forest is well depicted.

As a researcher specializing in amber the last is of greatest interest to me and probably my favourite, although as with the
other images there are many groups known to occur in the deposits that are absent from the images. Clearly this kind of
painting could never depict the entire range of biota present and overcrowding the illustration would no doubt present an
unrealistic representation. On reflection however, the artist has done a very good job of depicting ‘key’ taxa that are either
representative of each period, unique to the deposit, or have some other special significance and hence would form a good
discussion point in palaeoentomological teaching classes. Great attention has been paid to making important diagnostic
characters such as wing venation and banding patterns as accurate as possible, although these are only particularly clear in
insects situated in the foreground. This series of paintings would fit comfortably in any palaeontology teaching laboratory, but
espcially one that has an emphasis on palaeoarthropodology. I also have it on good account that the artist would be happy to
add to this series for those with a research or teaching focus on other fossil localities.

David Penney

University of Manchester
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How do insects fold their wings

An activity book
By Robin Wootton

Published by AES

ISBN 9780957149106

Price £8.00

Like many entomologists I have been fascinated by the mechanisms that insects use to
fold their wings and as a result have been delighted by Robin Wootton’s wonderful
lectures describing how these work. The highlight of these talks were always the models
that Robin wielded on stage: sheets of card with a few simple folds were suddenly
touched with magic as they collapsed and expanded with just a touch of his fingers.
Robin’s new book makes this magic available in every laboratory, classroom and I suspect
a few social gatherings as after dinner entertainment. ‘How do insects fold their wings’ is
a manual of DIY science which contains instructions on how to build a range of wing
folding mechanisms. It begins with how wings are folded back over the body and includes
a plan to scan, print out and fold. This is followed by how wings can collapse and unfold
on demand, starting with simple models and moving on to the wings of the cockroach
Diploptera. The next section examines earwig wings and provides a wing plan to print
out and fold. Robin concludes with a glimpse of how folds are utilised in nature with
models to try out. This is followed by suggested further reading. This is a triumph of
entomological fun; it is informative, entertaining and develops a whole new set of
manipulative skills. Science buskers, teachers, children and entomologists of all ages and
disciplines will love it.  

Peter Smithers

Collins Gems ‘Insects’ and ‘Butterflies’
Michael Chinery

Harper Collins

£4.99 each

ISBN 9780007146246  Insects

ISBN 9780007178520  Butterflies

‘Butterflies’ features 116 butterflies and 121 moths,  most of which are British but a few
of which are continental. It contains a brief introduction to lepidopteran biology and an
account of the families covered in the book. Each species is illustrated with a colour
photograph followed by an outline of its natural history, with notes on size, habitat, food
plant, range, flight season and similar species. Sexual differences in wing patterns are
shown along with the underside in some cases. Where this is not applicable, the larvae
are illustrated.

‘Insects’ covers the non-lepidopteran insects in a similar fashion with an introduction
to the orders, basic morphology and life cycles. Specific species are used to give an idea
of the range of form within each order plus an outline of its natural history, and as with
‘Butterflies’,  notes on size, habitat, food plant, range, flight season and similar species. 

These books present a concise snapshot of these two groups in a bright and colourful
format. They are also small, fitting easily into a pocket, making them readily transportable.
The addition of continental species means that the books can accompany
protoentomologists on European holidays, providing an insight into these vacation faunas.
These factors make the Gem’s an ideal guide to encourage younger and older would-be
entomologists to take a keener interest in the insects they encounter. 

Peter Smithers

210 Antenna 36 (3)



Adventures among ants

A Global Safari with a Cast of Trillions
Mark W Moffett

University of California Press

ISBN 9780520271289

£16.95

Here is a window into the mind of a field biologist. 

‘Adventures among ants’ is a biologist’s field notebook written large. The gaps are
filled in and sentences completed but it is still essentially Mark’s notes as he wrote
them at the time he observed the many ants that are the stars of this book.
‘Adventures’ is a record of his observations in all their minute details: every
formacine step and move is faithfully committed to paper.  These careful and
detailed accounts of his time in forests around the world provide an unrelenting
portrait of an entomologist in the field.  Mark takes us on a journey through the
alien world of ants, from marauder ants of Asia, to the army ants of Africa, from
weavers and leaf cutters, to the slave making ants of the Amazon and the super
colonies of the Argentine ant.  On this journey we see the mind of a field biologist
at work: the hunt for his objects of desire; meticulous planning; hours of the careful
observations and detailed notes recorded; ideas that are sparked by what he sees,
and questions raised by serendipitous encounters.  This is a wonderful insight into
the slightly manic and obsessive nature of field work in the tropics. Long days and
nights, producing pages of data, leading to questions and uncertainties but sometimes
exciting and extraordinary revelations. ‘Adventures’ is a detailed account of just a
few groups of ants, but while the taxa observed may be restricted, Mark uses the
biology of his chosen formacine heroes to take the reader off on flights of exploration
across the ant world, using many examples of other ants to illustrate the behaviours

and biology he is observing. ‘Adventures among ants’ is a book that introduces the reader to a sample of the fascinating and
complex societies that exist in the ant world and also provides a glimpse of the lives and behaviours of the scientists who
study them.

This review was initially published in the online journal “Leonardo”.

Peter Smithers

Insects of Kazakhstan: a photographic atlas.
V.L. Kazenas & V.A. Kastcheev

231 pages, 1100 colour photographs, 24 � 16.5 cm. Soft-back.

Siri Scientific Press, 2012; in English. 

ISBN 978-0-9567795-5-7

Obtainable from Siri Scientific Press <books@siriscientificpress.co.uk>; cost £40 plus
postage. Further details online at:
<http://www.siriscientificpress.co.uk/Pages/default.aspx>.

Kazakhstan is one of the more remote regions of Eurasia, Central Asia which has
remained insufficiently studied with regards to insects and other invertebrates. This is
partly due to the lack of accessible, popular literature that could be used as a visual
guide by amateur or early-stage naturalists, biology teachers, school children, wildlife
photographers or general entomologists. It is my pleasure to introduce a new popular
book on insects of Kazakhstan to the readers of Antenna. 

Kazakhstan, or officially the Republic of Kazakhstan, is the ninth largest country in
the world in terms of area occupied, covering a territory equal in size to Western
Europe. Kazakhstan lies in between the Caspian Sea in the west and NW China in the
east, and encompasses a great variety of landscapes and habitats, from deserts and
steppes to taiga-forests, rock-canyons and even snow-capped mountains. The
‘Introduction’ of the new book (p. 5–9) contains twenty-two colour photos of some of
these habitats, giving a real impression of the natural diversity of landscapes in
Kazakhstan.
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This book has been written by two professional entomologists from the Institute of Zoology in Almaty: Vladimir L. Kazenas,
an expert on the aculeate Hymenoptera (Sphecidae in particular), and Vitaly A. Kastcheev, a coleopterist specializing in the
rove-beetles. This is a unique edition, containing some 1100 colour photographs documenting more than 1000 insect species.
Although about 27 expert entomologists were involved in the identification of the photographed insects (their names are
mentioned in the ‘Acknowledgements’), some 25% of the featured insects (in such groups as the parasitoid wasps, cuckoo
wasps, solitary bees or certain Diptera groups) remain understandably unidentified or identified to genus only.As mentioned
in the ‘Introduction’ (p. 6), the insect fauna of Kazakhstan consists of about 20,000 recorded species of approximately 50,000
that appear to occur there. Although only a small percentage of the Kazakhstani insects is covered by this book, which is
hardly surprising, the featured species are indeed those that are most likely to be encountered by a naturalist visiting the
country, as evidenced by a selection of the blister beetles (p. 88–93), the darkling beetles (p. 94–97) or of the macro-
Lepidoptera (p. 168–203). Everyone who has collected insects in Kazakhstan, as did the author of this review, would agree
with the latter statement. Moreover, it is safe to assume that the audience of this richly illustrated book is potentially very
broad and will include not only entomologists, but also wildlife photographers and interested eco-tourists.

The book consists of an ‘Introduction’, 18 chapters according to the insect orders considered (of the 30 orders known from
Kazakhstan), ‘Bibliography’ and ‘Index to Families’ (with common names). One of the chapters (p. 10) is devoted to two
orders: Zygentoma (silverfish) and Archaeognatha (bristletails). Homoptera (p. 50–58) and Hemiptera (p. 59–70) are treated
as separate orders. Each chapter starts with a concise characteristic of the order: viz. the information on its world and regional
diversity, brief morphological description and some biological data, followed by the photographic account of better known or
spectacular species. Each photo is provided with species and family names. The majority of photos were taken in the wild
from live specimens, with a few exceptions (e.g., Carabus granulatus on p. 73; Staphylinidae on p. 111; Myrmosa atra on p.
151, etc.) when museum specimens were set up in ‘live postures’ and photographed. The ‘Bibliography’ given on pages 227–
228 contains a short reference list of 39 selected Russian titles (but translated into English), most of which are books written
by recognized experts and devoted to the regional fauna of or identification keys (called by mistake ‘determinants’) to various
insect groups. Although it is indeed a good selection of main sources of information available for the Kazakhstani insect fauna,
some important recent works are missing: e.g., the latest treatise of Orthoptera of Kazakhstan and neighbouring territories by
Latchininsky et al. (2002).

The reader of this book will have a chance to see live photos of some endemic Central Asian insects: such as, the wingless
grasshoppers Conophyma almasyi, C. nanum and C. semenovi (p. 31) restricted to the south-east regions of Kazakhstan and
Kyrgyzstan only, the interesting central Asian mantid Empusa pennicornis (p. 25), or the Middle Asian blister beetle Mylabris
elegantissima (p. 90) known to be closely associated with the so-called sand acacias (Ammodendron spp., Fabaceae) feeding on
their buds and flowers. Such examples can be extended.A chapter devoted to the aculeate Hymenoptera (p. 116–164) looks
quite impressive, containing 305 photos of 251 species. The reader will enjoy the live photographs of named solitary and
social wasps (p. 129–151), as I did. To my knowledge, some of these species (e.g., Chalybion turanicum – p. 133, Crabro altaicus
– p. 141, Prionyx haberhaueri – p. 135, Sphecius uljanini – p. 147, and some others) have never been photographed previously.
It is a bit unfortunate that the authors did not provide any comments or at least extended captions to the aforementioned
and other ‘exotic to Europeans’ insects presented in this book.

Overall, the book makes a very good impression with regard to its carefully selected content and quality, being printed on
high grade glossy paper, and I wish to congratulate the authors and publisher for such fine work. The book constitutes a
reliable visual guide on selected groups of Kazakhstani insects and will be useful both for the beginners making their first
steps in entomology and for general entomologists (amateur and professional alike). It is a must-have for all entomologists or
naturalists with an interest in the fauna of this region, or for those wishing to visit Kazakhstan, a rather exotic region where
lots of entomological discoveries await those who challenge to come over and search for them. The book will also be useful
for entomological curators who deal with museum insect collections from this part of the world.

References

Latchininsky,  A.V., Sergeev, M.G., Chidelbaev, M.K., Chenyakhovski, M.E., Lockvud J.A., Kambulin V.E. & Gapparov, F.A. (2002).

[Orthoptera of Kazakhstan, Middle Asia and neighbouring territories]. Larami: Int. Ass. Appl. Acridology & Univ. Wayoming, 387 p. [in

Russian]

Dmitri V. Logunov
Curator of Arthropods

The Manchester Museum
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Buzzing
Anneliese Emmans Dean

Published by Brambley books

£14.99

ISBN 9781908241078

Buzzing is a delightful collection of poems inspired by Anneliese’s
observations of the insects, spiders, molluscs and myriopods that she
finds in her garden. It is a rhyming romp through the invertebrate
phyla, a tour that is captivating, humorous and entertaining. Each
poem is accompanied by a photograph of the authors muse, the Latin
names and a taxonomic breakdown. There are also brief notes on size,
food, habitat and when to see them plus a section giving short factoids
of their natural history. The book has eight sections grouped by the
themes of the poems such as feeding, beauty, speed or dotted to name
a few. My favourite poem is undoubtedly The Green Tiger Beetle;

Tyger Tyger burnished bright

In the forest dappled light

What immortal hand unseen 

Did flame thy form metallic green 

Buzzing is, a lyrical cocktail of taxonomy and natural history, a literary
entomological pantomime which is a wonderful fun filled introduction
to the invertebrate world. It will make great bedtime reading for
children , a literary lead into minibeasts for teachers and educators
plus great fun for entomologists to quote over coffee. If you like your
entomology with a quirky twist of humour, Buzzing is definitely for
you.

Peter Smithers

A Creepy Crawly Song Book
Carl Davies and Hiawyn Oram

Illustrated by Satoshi Kitamuta

Published by Carl Davis Collection

ISBN 978095715970

A Creepy Crawly Song Book  is a neatly presented set full of 17 songs, illustrations and a CD.

Each set of lyrics present an invertebrate taxa in an amusing cameo of
their natural selves. These range from the Battle of the Stags through
the Black Widow Waltz to Slow Slow Snail. They are accompanied by
a page of bright, inventive and engaging illustrations which set the
mood of the song. There is a CD at the rear of the book that contains
a rendition of all of the songs, performed by the children’s choir from
Eton Wick C of E school, plus instrumental versions of each track. The
sheet music is also available as a download at the Creepy Crawly Song
Book website. 

This is another book that has its roots in natural history but which
presents itself as a vibrant, engaging, humorous and fun filled package.
The songs can be sung or read as poems, and while both the songs and
illustrations are designed to arrest the attention of children they will
be a treasure house of ideas and opportunities for teachers and parents
alike. Entomologists of all ages will also enjoy these quirky tableaus
and I can see the possibility of entomological karaoke creeping into
future national conferences.

A Creepy Crawly Song Book is highly recommended for any
entomologist who is keen to open the eyes of a younger generation to
the wonders of the natural world.

Peter Smithers



Diary
Assistant Editor: Duncan Allen (e-mail: antennadiary@gmail.com)
Contributions please! Your support is needed to make this diary effective so please send any relevant items to the diary’s
compiler, Duncan Allen via email. No charge is made for entries.  To ensure that adequate notice of meetings, etc. is given,
please allow at least 6 months’ advance notice.

Details of the Meetings programme can be viewed on the RES website (www.royensoc.co.uk/meetings) and include a
registration form, which usually must be completed in advance so that refreshments can be organised. Day meetings
usually begin with registration and refreshments at 10 am for a 10.30 am start and finish by 5 pm. Every meeting can differ
though, so please refer to the details below and also check the website, which is updated regularly.

Offers to convene meetings on an entomological topic are very welcome and can be discussed with the Honorary
Secretary.

MEETINGS OF THE ROYAL ENTOMOLOGICAL SOCIETY

2012

Oct 10 South-East Regional Meeting joint with Institute of Ecology and Environmental Management 

‘Techniques and approaches for assessing the importance of invertebrates in environmental impact

assessments’

Venue: Kent & Medway Biological Records Centre, Brogdale, Faversham, Kent.

Convenor: John Badmin (jbadmin@btinternet.com) and Nick Jackson (nickjackson@ieem.net)
Efficient techniques for sampling invertebrates at different trophic levels are crucial for producing full
Environmental Impact Site Assessments. The aim of the meeting will be to compare techniques for assessing
invertebrate species richness, protection of pollinator services, the importance of wetland, aquatic and ground-
dwelling invertebrate faunas, and how best to present the information on invertebrates to planning authorities.

Oct 24 Scottish Regional Meeting

‘Great Scottish Insects’

Venue: Scottish Agricultural College, King’s Buildings, West Mains Road, Edinburgh from 10.00 to 17:00

Convenors: Jenni Stockan (jenni.stockan@hutton.ac.uk) and Andy Evans (andy.evans@sac.ac.uk)
A celebration of the 14,000 insects that inhabit Scotland and the entomologists who have studied them, both
past and present. 
Confirmed speakers: 

Dr Alison Blackwell

Prof. Garth Foster

Dr John Clark

Nov 7* Orthopterists’ Special Interest Group

*subject to confirmation

Venue: Natural History Museum

Convenors: Dr. David Robinson and Mrs Judith Marshall

Nov 16 Diversity on our Doorstep. SW Region meeting, Plymouth University, 7.00pm. 

The Invertebrate Fauna of Compost Heaps, Peter Smithers.

Engaging the community with local diversity. Alison Smith from OPAL.

Update on the potter wasp project from John Walters.

Convenor: Peter Smithers, details from psmithers@plymouth.ac.uk

Nov 26 Genomics Special Interest Group

Venue: St John’s College, Cambridge University

Convenors: Chris Jiggins (c.jiggins@zoo.cam.ac.uk)
This is the inaugural meeting of the Genomics SIG.
Invited speakers: 

Prof. Mark Blaxter (Edinburgh)

Dr Dan Lawson (European Bioinformatics Institute)

Prof. Lin Field (Rothamsted)
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2013
Jan 15 Electronic and Computing Technology Special Interest Group

or 22* *subject to confirmation

Convenor: Dr Mark O’ Neill (mao@tumblingdice.co.uk)

Feb 4-5 Postgraduate Forum

Venue: Linacre College, Oxford 

Convenor: Ms Claire Dooley (claire.dooley@linacre.ox.ac.uk)
This event is aimed at giving young researchers a platform to present their work to their peers in a friendly, intimate
environment. Submissions to present work at all progress levels are welcome, from initial hypothesis formation
and proposed approaches to finalised data sets.

Mar 6 Verrall Lecture by Professor Michael T. Siva-Jothy

Venue: Flett Lecture Hall, Natural History Museum

Bed Bugs: An emergent problem and an excellent model.

In the last two decades bed bugs have re-emerged as a major economic pest in the developing world. Although
they spread no disease, they have had huge economic impact in the USA, particularly in the hospitality industry.
I will present empirical research on bed bug ecology, behaviour and physiology that was primarily driven by the
need to understand the role of sexual selection in driving adaptation in this insect. This work has subsequently
become important in defining effective control strategies, but the insect's unique biology also provides an
opportunity to address currently important questions in pure biology.

Sep 4-6 Ento’13 National Meeting and International Symposium

The Evolution of Insect Mating System: 30 Years of Thornhill and Alcock

Venue: University of St. Andrews

Convenors: Dr David Shuker and Prof. Leigh Simmons

2014

Aug 2-8 European Congress of Entomology 

Venue: York

Diary of other Meetings

2012

Sep

3-5 Hedgelink’s first International Symposium on Hedgerow Ecology, Conservation and Management

‘Hedgerow Futures’

Venue: Staffordshire University, Stoke-on-Trent, UK. 
Contact: Dover j.w.dover@staffs.ac.uk

Oct

6 AES Annual Exhibition and Trade Fair 2012

Kempton Park Racecourse, Sunbury-on-Thames, TW16 5AQ, UK.
This is an AES event. http://www.amentsoc.org/events/listings/0561/

17 Aberdeen Entomological Club

Disease-carrying insects – John Baird, University of Aberdeen
Venue: The James Hutton Institute, Aberdeen
Contact: jenni.stockan@hutton.ac.uk

Nov 13 Aberdeen Entomological Club

Bugs and the Victorians - John Clark, University of St. Andrews
Venue: The James Hutton Institute, Aberdeen
Contact: jenni.stockan@hutton.ac.uk
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Dec 11 Aberdeen Entomological Club

Conservation of rare Burnet moths (Zygaenidae) in Scotland – Mark Young, University of Aberdeen 
Venue: The James Hutton Institute, Aberdeen
Contact: jenni.stockan@hutton.ac.uk

2013

Jan 8 Spiders as indicators of environmental change – Mike Davidson, British Arachnological Society

Venue: The James Hutton Institute, Aberdeen
Contact: jenni.stockan@hutton.ac.uk

Feb 12 Aberdeen Entomological Club

Glasgow’s buzzing - Suzanne Bairner, Buglife
Venue: The James Hutton Institute, Aberdeen
Contact: jenni.stockan@hutton.ac.uk

Mar 12 Aberdeen Entomological Club

Upland insects - Nick Littlewood, The James Hutton Institute
Venue: The James Hutton Institute, Aberdeen
Contact: jenni.stockan@hutton.ac.uk

Oct AES Annual Exhibition and Trade Fair 2013

Kempton Park Racecourse, Sunbury-on-Thames, TW16 5AQ, UK.
This is an AES event. http://www.amentsoc.org/events/listings/0561/
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Agricultural and Forest Entomology provides a multi-disciplinary and international forum in which
researchers can present their work on all aspects of agricultural and forest entomology to other
researchers, policy makers and professionals.
2013 print or online prices: UK £663, Euroland C= 845, USA $1,227, Rest of World $1,430
2013 print and online prices: UK £763, Euroland C= 971, USA $1,411, Rest of World $1,645

Ecological Entomology publishes top-quality original research on the ecology of terrestrial and aquatic
insects and related invertebrate taxa. Our aim is to publish papers that will be of considerable interest
to the wide community of ecologists.
2013 print or online prices: (with Insect Conservation and Diversity) UK £1,093, Euroland C= 1,390,
USA $2,023, Rest of World $2,359
2013 print and online prices: UK £1,258, Euroland C= 1,599, USA $2,327, Rest of World $2,713

Insect Conservation and Diversity explicitly associates the two concepts of insect diversity and insect
conservation for the benefit of invertebrate conservation. The journal places an emphasis on wild
arthropods and specific relations between arthropod conservation and diversity.
2013 print or online prices: UK £663, Euroland C= 845, USA $1,227, Rest of World $1,430
2013 print and online prices: UK £763, Euroland C= 971, USA $1,411, Rest of World $1,645

Insect Molecular Biology has been dedicated to providing researchers with the opportunity to publish
high quality original research on topics broadly related to insect molecular biology since 1992. IMB is
particularly interested in publishing research in insect genomics/genes and proteomics/proteins.
2013 print or online prices: UK £1,106, Euroland C= 1,404, USA $2,044, Rest of World $2,383
2013 print and online prices: UK £1,271, Euroland C= 1,616, USA $2,351, Rest of World $2,741

Medical and Veterinary Entomology is the leading periodical in its field. The Journal covers all aspects
of the biology and control of insects, ticks, mites and other artropods of medical and veterinary
importance.
2013 print or online prices: UK £636, Euroland C= 811, USA $1,178, Rest of World $1,375
2013 print and online prices: UK £723, Euroland C= 933, USA $1,356, Rest of World $1,582

Physiological Entomology is designed primarily to serve the interests of experimentalists who work on
the behaviour of insects and other arthropods. It thus has a bias towards physiological and experimental
approaches, but retains the Royal Entomological Society’s traditional interest in the general physiology
of arthropods.
2013 print or online prices: UK £587, Euroland C= 747, USA $1,085, Rest of World $1,266
2013 print and online prices: UK £673, Euroland C= 859, USA $1,248, Rest of World $1,456

Systematic Entomology encourages the submission of taxonomic papers that contain information of
interest to a wider audience, e.g. papers bearing on the theoretical, genetic, agricultural, medical and
biodiversity issues. Emphasis is also placed on the selection of comprehensive, revisionary or integrated
systematics studies of broader biological or zoogeographical relevance.
2013 print or online prices: UK £1,056, Euroland C= 1,344, USA $1,955, Rest of World $2,281
2013 print and online prices: UK £1,214, Euroland C= 1,546, USA $2,248, Rest of World $2,624

Subscriptions and correspondence concerning back numbers, off-prints and advertising for the seven
principal journals of the Society should be sent to the publishers, Wiley-Blackwell Publishing Ltd, 9600
Garsington Road, Oxford OX4 2DQ. (customerservices@blackwellpublishing.com)

Antenna (Bulletin of the Society). Free to Members/Fellows. Published quarterly at an annual subscription
rate of £40 (Europe), £42 (outside Europe), $70 (United States). This journal contains entomological
news, comments, reports, reviews and notice of forthcoming meetings and other events. While
emphasising the Society’s affairs, Antenna aims at providing entomologists in general with a forum for
their views and news of what is going on in entomology. Subscriptions and advertising enquiries should
be sent to the Business Manager at The Mansion House, Chiswell Green Lane, Chiswell Green, St.
Albans, Hertfordshire AL2 3NS and any other enquiries to the Editors.

Handbooks for the Identification of British Insects. This series now covers many families of various
Orders. Each Handbook includes illustrated keys, together with concise morphological, bionomic and
distributional information. A full list of Handbooks with order form is available. See website
www.royensoc.co.uk

Symposia. Nos. 1-3 were published by the Society; Nos. 4-10 by Blackwell Scientific Publications: Nos.
11-17 by Academic Press and No. 18 by Chapman & Hall, No. 19 by Kluwer, No. 20, 21, 22 and 23
by CABI.

Publications of the

Royal Entomological Society



THE ROYAL ENTOMOLOGICAL SOCIETY

STUDENT AWARDS

Award Criteria: Any article about an Entomological topic that would be of interest to
the general public. The article to be easy to read, in a popular style and no longer than
800 words.

Prize: Winner £300, runner up £200, third place £100, all three articles published in
Antenna.

RES JOURNAL AWARDS SCHEME

Award Criteria: The best paper published in each Society Journal over a two year period.
Each of the Society Journals participate biennially.

Prize: £500 and Certificate for each participating Journal.

THE LJ GOODMAN AWARD

FOR INSECT BIOLOGY

Award Criteria: For advancing the education of the public in the knowledge,
understanding and appreciation of all aspects of Insect Physiology, thereby promoting
the control and conservation of insect species. 

Prize: £1,000, also additional awards may be given.

THE MARSH AWARD FOR INSECT

CONSERVATION

Award Criteria: For an outstanding contribution to Insect Conservation; on the basis of
‘Lifetime Achievement’, or ‘Considerable and Exemplary Contribution’ to a significant
project or undertakings. In exceptional circumstances two prizes may be awarded to
reflect each criterion.

Prize: £1000 and Certificate.

POSTGRADUATE AWARD:

THE ALFRED RUSSEL WALLACE AWARD

Award Criteria: For post-graduates who have been awarded a PhD, whose work is
considered by their Head of Department to be outstanding. The research involved should
be a major contribution to the Science of Entomology.

Prize: £750 plus Certificate, plus one year’s free Membership. The winner will also be
invited to present their work at a Society Meeting.

JO WESTWOOD MEDAL –

AWARD FOR  INSECT TAXONOMY

Award Criteria: The best comprehensive taxonomic work on a group of Insects, or, related
Arthropods (including terrestrial and freshwater Hexapods, Myriapods, Arachnids and their
relatives). Typically, this will be a taxonomic revision or monograph.

Prize: A specially struck silver gilt medal inscribed with the winners name. Also costs
incurred in attending the International Congress of Entomology, European Congress of
Entomology, or other major meeting (specified by the Adjudicators) to present his/her
work.

THE WIGGLESWORTH MEMORIAL LECTURE

AND AWARD

Award criteria: The outstanding services to the science of Entomology. The award will
be made to a researcher who has contributed outstanding work to the science and who
best reflects Sir Vincent Wigglesworth’s standards of personal involvement in every
aspect of his/her research.

Prize: A specially struck gilt medal inscribed with the winners name. Also the costs of
attending the International Congress of Entomology to give the Wigglesworth Lecture.

BOOK PURCHASE SCHEME FOR FELLOWS

AND MEMBERS IN DEVELOPING COUNTRIES

Award Criteria: To provide assistance in purchasing specialist Taxonomic books, that
will assist in the identification of Insect groups being studied in developing countries
and their regions. Applicants will be required to demonstrate need and specify particular
texts.

Prize: Any one applicant may be awarded up to £200 in a three year period. The Society
will purchase the texts awarded and send them to the applicant. The applicants may,
themselves, provide any additional funds in excess of the amount awarded.

OUTREACH AND CONFERENCE

PARTICIPATION FUNDS

Award Criteria: ORF: Grants to support activities which further the Society’s aims. This
may range from, help to purchase equipment, to help in funding expeditions/meetings.
CPF: Grants to assist applicants who are participating in a meeting or conference in some
way, e.g. presenting a paper/poster.

Prize: ORF: Monetary grant.   CPF: Monetary grant.

MARSH AWARD FOR EARLY CAREER

ENTOMOLOGIST

Award Criteria: For an early career contribution to Entomological Science (up to 30
years of age, or, in the early stage of a research career) that is judged to be outstanding
or exemplary with single or ongoing impact on the science. The Award is ‘open’ and not
restricted to any particular discipline or specialised area of entomological science.

Prize: £1000 and Certificate

Royal Entomological Society

www.royensoc.co.uk
The Mansion House, Chiswell Green Lane, St. Albans, Herts AL2 3NS, UK

Tel: +44 (0)1727 899387  •  Fax: +44 (0)1727 894797

E-mail: info@royensoc.co.uk

Royal Entomological Society

– Society Awards –

www.royensoc.co.uk

For more details on these Society Awards please see www.royensoc.co.uk


