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EDITORIAL

Thoughts on outreach

This issue of Antenna focuses on
outreach activities. The following pages
contain articles on a diverse and quite
staggering collection of insects in a
Swiss museum, an expedition to Papua
New Guinea, expedition and meeting
reports, the Verrall, a very wide ranging
number of book reports, a reminder
about next year's National Insect Week,
the Insect Festival and the diary of
meetings. All of these are examples of
outreach. They are also reminders of
some of the activities that our Society
is engaged in.

But, what of outreach... How many
of us try explaining and justifying what
we do to the public (after all, don't
they pay the salary of most of us?), to
our parents, grandparents or our
children? How do you get a teenager
interested in entomology? They are the
future, the next scientists, innovators,
educators and of course Society
members. One needs to spark their
imagination, think of new angles, new
ways of communicating, using the
right language in the right way via the
right medium. To my mind it is
important to sideline our personal
biases and opinions about facebook
and twitter for example, if that is the
media that our audience uses then we
should use it too in reaching out... That
is not to say that there is anything
wrong with a debate, a whiteboard or
a lecture. All have their place, all are
effective.

Many of these themes are explored
in the opinon article by Adam Hart,
Peter and myself. Adam's biography is
included in the article and he is a
skilled communicator and
entomologist. Adam has agreed to be
Outreach Editor for Antenna, featuring
who's  doing  what,  people's
experiences snd highlighting outreach
activity by the Society and others. I
would personally like to thank Adam
for taking on this role and on behalf of
Antenna welcome him onboard.

As always you can contact us,
including Adam through
Antenna@royentsoc.co.uk.

I hope you enjoy this bumper packed
issue, and let's all think about what
outreach we can do, who to encourage
and even what we can do for National
Insect Week.

Greg Masters

Adam Hart reaching out.

CORRESPONDENCE
Species names and the ICZN Code

Dear Editor,

I thoroughly endorse Dick Vane-Wright's support for the
ICZN (Antenna 35(3)). However, having refereed numerous
ecological papers over the years and as co-editor of 30
volumes of the Naturalists’ Handbooks, 1 have become
acutely aware that the Code upholds two provisions that are
a cause of confusion and irritation to non taxonomic
colleagues. The more serious is the requirement that the
ending of the specific epithet must agree in gender with that
of the generic name, in accordance with the requirements of
Latin. This applies even when the names concerned are
Latinized Greek or some other language. When a species is
transferred from one genus to another the Code requires that
one changes its ending if the new genus is of a different
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gender. The result is that many ecologists and others think X.
punctipennis Smith is a different species from Y. punctipennem
(Smith). The second, less important source of confusion, is
the consequence that the author of the original specific
epithet is now in brackets. Much confusion would be avoided
if the ending of the specific epithet were to be fixed
regardless of subsequent changes in the generic assignment
of the species. After all they are not Latin names but
Latinized names. Whether the name of author of the specific
epithet is in brackets or not does not affect the interpretation
of a text, but many ecologists and other non taxonomists have
no idea as to when brackets are required.

Henry Disney
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Overseas Field Guides

Dear Editor,
In Vol. 35 part 3 you asked for listings of insect field guides
for entomologists travelling overseas. The following may be
of use to those planning visits to S E Asia, in respect of
Lepidoptera:

Thailand

Butterflies

Pisuth Ek-Amnuay (2006). Butterflies of Thailand. English ed.
868 pp. including more than 388 col. pl. Available from
Pemberley Books, U.K. About £55. Comprehensive coverage.
Moths

Bro. Amnuay Pinratana & others (1990-2006). Moths of
Thailand. Vols. 1-6 covering larger moths so far. Many col. pl.
Published by Brothers of St Gabriel in Thailand, 565 Samsen
Rd., Bangkok 10300, Thailand.

Malaysia

Butterflies

Corbet, A.S. & Pendlebury, H.M. 4 ed. by J.N. Eliot. 1992. 63
col. pl. The Buiterflies of the Malay Peninsula. Comprehensive
coverage.*

Moths

Holloway, J.D. (1983-2011). The Moths of Borneo. 18 vols. All
species illustrated with col. pl. Coverage per attachment. For
practical purposes this will enable 80-90% of macro-moths
occurring in S.E. Asia to be identified, at least to genus.*
Barlow, H.S. (1982). An Introduction to the Moths of South East
Asia. 50 col. pl. Covers about 500 of the commoner species.
Now out of print, with nomenclature in some cases changed,
but worth looking for second hand <www.abebooks.com> as
a useful general introduction.

Robinson, G.S., Tuck, K.R. & Shaffer, M. A Field Guide to the
Smaller Moths of South East Asia. 32 col. pl. An extremely

useful introduction to the commoner microlepidoptera of S
E Asia.*

Sumatra
Moths

Heterocera Sumatrana. 1983-2007, 12 volumes include.
numerous fascicles. Various authors. Published by Verlagder
HSS eV 6 Kreuzberger St. D-37085 Goettingen, Germany.

* Available from hsbar@pc jaring. my Please email for quote.

I hope this may be of some use to lepidopterists travelling to
S.E. Asia.

Henry Barlow
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Dear Editor,

In answer to your call for books dealing with insects in
different areas of the world, I submit the following incomplete
list. The first book treats not only the insects but the entire
macroscopic biota of a large mountainous area of California
measuring 100 by 500 miles. This remarkable book was
written and illustrated with over 2700 full colour illustrations
by a graduate in Conservation Studies at the University of
California, Berkeley. Included are fungi, lichens, ferns, trees,
wildflowers, other plant life, insects [butterflies and moths, 15
pages; beetles, 12 p.; bugs, 2 p.; flies, 4 p.; wasps, ants and bees,
5 p.; other insects, 3 p.; galls, 2 p.; and aquatic insects, 11 p.],
other aquatic organisms, spiders and other terrestrial
arthropods, fish, amphibians, reptiles, birds, mammals and
their scats and tracks, weather, and 8 star charts. This book
might well serve as a model for other field guides.

1. The Laws Field Guide to the Sierra Nevada, 2007, by John Muir
Laws, California Academy of Sciences, 366 pp. Order from:
Heyday Books, P.O. Box 9145, Berkeley, CA 94709

2. California Insects. 1979, by Jerry A. Powell and Charles L. Hogue,
388 pp. Order from University of California Press, Berkeley
94720. About 600 species are described and illustrated with line
drawings and colour photographs.

3. Western Butterflies. 1999, by Paul A. Opler and Amy Bartlett
Wright, 540 pp. The Peterson Field Guide Series. Covers 590
species in western North America. Illustrated by photographs
and colour plates.

4. A Field Guide to Insects: America North of Mexico, 1998, by
Donald J. Borror and Richard E. White (Apr 15, 1998) The
Peterson Field Guide Series.

5. A Field Guide to Eastern Butterflies (Peterson Field Guide), 1998,
by Paul A. Opler and Vichai Malikul. The Peterson Field Guide
Series., 987 pp.

6. A Field Guide to the Beetles of North America. 1983, by Richard
E. White, 368 pp. The Peterson Field Guide Series.

7. A Field Guide to Moths of Eastern North America, by Charles V.
Covell. The Peterson Field Guide Series

8. Kaufman Field Guide to Insects of North America (Kaufman Field
Guides). Kenn Kaufman

9. The Audubon Society Field Guide in North American Insects and
Spiders. 1980, by Lorus and Margery Milne, 989 p.

10. New Holland Concise Insect Guide. New Holland Publishers, 192
pp.

11. Know your New Zealand Insects and Spiders, John Early. New
Holland Publishers

12. New Holland Concise Butterfly and Moth Guide. New Holland
Publishers. Britain and near Continent.

13. Know Your New Zealand Insects and Spiders. New Holland
Publishers

14. Green Guides: Butterflies of Britain and Europe

15. Nick Baker's Bug Book

16. Ivor Migdoll’s Field Guide to the Butterflies of Southern
Africa. 1992, 256 pp, by Ivor Migdoll. New Holland Publisers.

17. Collins Guide to the Insects of Britain and Western Europe, 1986,
Michael Chinery. Collins, London.

18. A Field Guide to the Butterflies of Britain and Europe, 1983. L. G.
Higgins and N. D. Riley, Collins, London.

19. The Wildlife Trusts Guide to Insects, 202 pp. By Sandra Doyle and
Stuart Daarter. New Holland Publishers (UK) Ltd.

20. The Wildlife Trusts Guide to Butterflies and Moths, New
Holland Publishers (UK) Ltd.

Howell V. Daly
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Erratum

Dear Editor

[ was just looking at the article Insects in Meso American art in the latest Antenna. Fig. 1 is obviously not a monarch butterfly
but almost certainly Papilio multicaudatus and Beutelspacher’s book “Las Mariposas entre los Antiguos Mexicanos” (Tezontle,
Mexico City 1989) gives many examples to support this conclusion.

Hope this is helpful

Philip Howse

Dear Editor

In your interesting article in Antenna you correctly describe the migration of the Monarch butterfly but have been mis-
informed as to the identity on the vase, Fig 1., which is a Swallowtail, not a Danaid.. There is a similar image, Fig 58, in
Beutelspacher's “Las Mariposas entre los Antiguos Mexicanos” where it is identified as Papilio multicaudatus.

Brian Gardiner

Dear Editor

[ have seen a copy of Antenna and
need to point out another mistake
(besides my own one about the
Monarch which is in reality a
Swallowtail).

Erratum to Insects in
mesoamerican art part 1.

The copyright is attributed as
being “all images (c) of Trustees of
the British Museum” but in reality
only Figure 1 is.

The rest, with the exception of
Figure 7 (Tozzer, 1910) are all my
own illustrations.

Also, my address has changed to
97 Crouch Hill, London, N8 9EG.

Michele Woodger

Figure 1 from Insects in the Art and
Mythology of Ancient Mesoamerica
(Part 1) Antenna 35(3): 97
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THE PRESIDENT

No golden age:
competing with
insects for food
and the origins
of agriculture

Stuart Reynolds

President, Royal Entomological Society

Department of Biology & Biochemistry,
University of Bath, BA2 7AY

s.e.reynolds@bath.ac.uk

Antenna 35 (4)

We compete with insects for our food.
Every crop cultivated by humans is
attacked by one or more insect pests.
Even after it is harvested and home, the
crop is not safe from the attentions of
insects. How long has this antagonism
between people and insects been going
on? Longer than you think! Even
before farming was invented, insects
and people were competitors.

Our own species, Homo sapiens,
evolved in Africa as an omnivorous,
social primate, with a life style probably
similar to that of the few remaining
human  hunter-gatherer  societies
(although we have to be cautious in
assuming this, as modern foragers are
influenced by neighbouring farmers).
Today, most hunter-gatherers (for
example the San of Southern Africa)
live almost entirely in infertile near-
deserts, but this is mostly because their
societies have been displaced to
agriculturally ~ undesirable  land
(Marlowe, 2005). They live at very low
densities, as much as 100,000 times
lower than those supported by today’s
intensive agriculture (Smil, 2000).
20,000 and more years ago, before the
invention of farming and with few
serious predator enemies,
gatherers would have exploited much

hunter-

more productive ecosystems. There,
they probably lived at higher density,
and were so successful that they had
colonised every continent of the world,
but even so, many fewer humans could

be supported by foraging than by
farming.

Ranging widely over an extensive
range of natural ecosystems, modern
hunter-gatherers exploit a wide variety
of both plant and animal foods. At the
low latitudes where humans originated,
gathered (mostly plant) food constitues
the most important part (~ 60%) of the
diet (Marlowe, 2005). A huge range of
plants is eaten, typically ca. 100 species,
with fruits, seeds, tubers, nuts, roots and
bulbs, leaves, flowers, gums, and other
miscellaneous plant parts more or less
in that order of importance (Cordain et
al., 2000). Notice that green parts of
plants figure as only minor components
of this diet.

This
human diet is strikingly different from

conjectural pre-agricultural

what most people eat today. Although
a wide variety of other plant foods is
available in food markets, just three
cereal seeds (maize, wheat, rice),
plant food production
worldwide. These three crops between
them represent more than half (51.4%)
of all plant foods produced (FAO,
2011a). All of these “big three”
cultivated plants are grasses (Poaceae).!

dominate

Given that hunting and gathering
seemed to work quite well, why and
how did agriculture arise? It's
interesting to consider the costs and
benefits of converting to an agricultural
way of life. As an entomologist, I
naturally focus on the undisputable fact
that humans compete for food with
“pest” insects. Present day farming has
many problems, and it’s tempting to
suppose, as many commentators do,
that insect pests have actually been
created by agriculture. In this view, pre-
agriculturalists lived in a golden age
without pests. But as I will show, this
was not so. This makes sense, as if the
insect pest problems associated with
agriculture were so much worse than
foraging wild plants, it doesn’t make
sense that foragers would have chosen
to become farmers. I will argue that
there was no golden pest-free age.
Although hunter-gatherers may indeed
not have needed to worry much about
the specialist pests of particular plants
that trouble us today, they would have
been very concerned indeed about
generalist migratory insects, and also
about insects that attack stored seeds.
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Of course, even before agriculture
there were plenty of insects, then just
as now. Herbivorous insects are still
numerous and diverse, and significantly
reduce plant productivity. It has been
estimated (McNaughton et al., 1989;
Cyr and Pace, 1993) that in natural
terrestrial ecosystems roughly 18% of
aboveground primary production and
13% of belowground production (i.e.
plant growth) is removed or otherwise
destroyed by herbivores, notably
insects, so assuming that overall the
extent of insect damage to plants in
natural systems then was roughly
similar to now, the conclusion must be
that around one sixth of the plant food
that could otherwise have been eaten
by pre-agricultural people was taken.
This is obviously a rough and ready
calculation, since only a minority of
plants are edible, and the ones that are
desirable may be damaged to less or
more than the average extent. The
figure is actually very similar to the
16.9 % “potential losses” (i.e what
would happen if crop protection
measures were not taken) calculated
from figures given by Oerke (2006) for
present day world crops of wheat, rice,
and maize. This leads to the conclusion
that agricultural systems are probably
not intrinsically more susceptible to
pests than natural ecosystems, as is
often supposed.

But the pattern of damage may have
been different to that occurring in
farming systems. It was probably more
evenly distributed than typically occurs
in farming systems. Today, bad damage
to agricultural crops is mostly caused
by pest population surges or
“outbreaks”. Each of the “big three”
modern crop plants has its own
dedicated insect pests, such as western
corn rootworm Diabrotica virgifera
(Coleoptera: Chrysomelidae) on maize,
hessian fly (Diptera, Cecidomyiidae)
on wheat , and the stem borer Chilo
suppressalis (Lepidoptera: Pyralidae) on
rice; this list is far from exhaustive, and
these crops all suffer from more than
one specialist pest. It has been known
for a long time (Voite, 1946) that
outbreaks of pests like these are
associated mainly with agricultural
systems, and this is attributed to the
lower biodiversity and simpler spatial
structure of farmer’s fields, which
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harbour fewer natural enemies (Root,
1973). This inverse dependence of
herbivore

populations  on plant

diversity has been  confirmed
experimentally for specialist insect
herbivores (Andow, 1991), and is also
seen in natural grassland systems for

generalists (Unsicker et al., 2006).

Put simply, without agriculture,
outbreaks of specialist insect pests of
food plants would have been rare in
pre-agricultural times because these
plants did not exist in large
monocultural stands, and their richly
biodiverse environment would have
included
specialist “bad insects” in check. Pre-
agricultural foragers therefore didn’t

need to worry much about this type of

“good insects” to keep

pest, because populations of such
insects did not build up so easily. Even
if specialist herbivores did manage to
reduce the productiveness of some
favoured human food plant, hunter-
gatherers typically spread their bets. If
damage to one plant was bad, then
foragers with a large repertoire of foods
could always eat something else.

So was this a golden age of minimal
competition with insects? No. This is
because it's probable that generalist
(i.e. polyphagous) migratory insects
posed a relatively more serious serious
problem to pre-agricultural people
than is the case now. Two paradigmatic

species are the desert locust
Schistocerca  gregaria  (Orthoptera,
Acridididae) and  the  African
armyworm,  Spodoptera  exempta

(Lepidoptera: Noctuidae). The ability
of these insects to decimate crops is
legendary. We don’t know the extent to
which they were a problem in pre-
agricultural times. But long ago they
certainly were a scourge of early
pastoralist societies of the middle East.
There are many biblical mentions of
these insects. Here is just one about
both caterpillars and locusts, from
(probably) around 3000 years bp: “That
which the palmerworm hath left hath the
locust eaten; and that which the locust
hath left hath the cankerworm eaten; and
that which the cankerworm hath left hath
the caterpillar eaten.” (Bible, 2008: Joel,
1:4). Outbreaks of another locust, the
Oriental migratory locust, Locusta
migratoria manilensis were notable
enough to be mentioned in the official

dynastic records of China, and have
been traced back almost 2000 years;
the earliest mention of this insect has
been found in an inscription on an ox
bone from 3,500 years ago (Tian et al.,
2011).

Of course, migratory insect pests are
still a problem for farmers today. When
they occur, outbreaks of locusts are
highly damaging, sometimes leading to
total loss of an affected crop (Bullen,
1966). Despite considerable efforts to
predict and control them, plagues of
these insects are not rare. There were
four major outbreaks of desert locusts
in North Africa during 1910-1960
(Sword et al., 2010) and armyworm
outbreaks occur even more frequently
in East Africa (Dewhurst et al., 2001).
Desert locusts S. gregaria, African
migratory locusts Locusta migratoria,
red locusts Nomadacris septemfasciata,
Brown locusts (Locustana pardalina),
and Moroccan locusts Dociostaurus
maroccanus all still break out in Africa,
the Middle East and Southwest and
Southern Asia, and anecdotal accounts
of the
throughout
Outbreaks of gregarious forms of the
locust Chortoicetes terminifera still occur
in Australia (Gray et al, 2009).
Migratory polyphagous armyworms
Spodoptera spp. occur not only in Africa
(S. exempta), but also Europe and Asia
(S. exigua) and North and South
America (S. frugiperda). Other noctuid
moths that migrate to cause pest
outbreaks include Trichoplusia ni and

havoc they cause occur

recorded history.

Helicoverpa zea in North America and
Mithymna separata in Asia. Other
highly damaging migrant
insects include the Mormon cricket,

notable

Anabrus simplex, actually a tettigonid
grasshopper and not a true cricket at
all. Despite being highly cannibalistic,
these
destructive to the vegetation of North

insects are still extremely
America’s great basin (Bazazi et al,
2010). The migratory planthoppers
Sogatella furcifera and Nilaparvata
lugens (Homoptera: Delphacidae) are
also very damaging, both attacking rice
over large areas of Asia (Otuka et al.,

2008).

We don’t know how often migratory
insect pest outbreaks occurred in pre-
agricultural ecosystems. The timing of
outbreaks is determined largely by

Antenna 35 (4)



etal.,2007; Tian et al., 2011) and occur
when the insects respond to crowding
by developing a gregarious, migratory
phenotype (Pener & Simpson, 2009).
The effect can persist over generations,
through
Outbreaks
“hotspot” areas which equate more or
less with extensive grasslands, and
whose location is determined by
climate, vegetation, and the spatio-
temporal patterns of plant growth
(Despland et al, 2004). But
significantly, all the indications are that

perhaps epigenetic

mechanisms. occur in

outbreaks of pests like this would have
occurred pre-agriculturally just as they
do now. The permanent grasslands
from which outbreaks of migrants
spread existed before agriculture. They
were not created by people
(Stromberg, 2011) but
through a combination of highly
seasonal rainfall, the restriction of
woody plant invasion by a combination

evolved

of wild large mammal grazing and
seasonal bushfires, and the selective
advantage to the grassy phenotype of
basal meristems that can regenerate
quickly from both heavy grazing and
The
grasslands, together with easier hunting
of game, would have been attractive to
pre-agriculturalists, but the
locations would already have been
afflicted by periodic outbreaks of

fire. high productivity of

same

migratory insects even before people
reached them.

But unlike specialist pests, it doesn’t
seem as though modern agriculture is
more afflicted by migratory generalists;
if anything, the problems with at least
some of these pests have receded. This
is because cultivation has encroached
on the specialist breeding grounds of
these
migratory pest that was definitely

insects. An example of a

worse in pre-agricultural times is the
Rocky Mountain locust, Melanoplus
spretus, an acridid whose taxonomic
status as a distinct species remains
uncertain (Chapco and Litzenberger,
2004). The North American prairies
were once subject to frequent and huge
plagues of this insect. These were
documented during the nineteenth
century  during the  westward
movement of pioneer farmers. From
1850-1880 periodic outbreaks of M.

spretus affected most of the Western
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USA, reportedly covering as much as 5
x 10° km? at a time. The presumed
extinction of this insect by 1903
remains mysterious, but was probably
related to habitat modification as
pioneer farmers put the prairie under
the plough and destroyed essential
oviposition areas (Lockwood and
DeBrey, 1990). This episode shows that
agricultural  ecosystems are not
necessarily worse than natural ones as
far as pests are concerned.

Of course, it is still necessary to work
hard at monitoring outbreak areas for
signs of population build-ups of
migratory insect pests (FAO, 2011b).
And if you are a modern farmer hosting
a visit from a plague of caterpillars or
grasshoppers, then you might think
that the situation is still pretty bad. But
generalist migrant insect outbreaks
were probably at least as bad, if not
worse, in pre-agricultural times.

To what
agriculturalists have been affected

extent would pre-
when these migratory insect outbreaks
The is that
outbreaks almost always occur when
the rains have been good (Tian et al,
2011), so that just when you think that
there should be plenty of food, there
isn’t. Locusts arrive just as plants are
growing. The modern experience is that
if a plague arrives at just the wrong

occurred? bad news

stage of plant development, then those
plants will be totally lost. But at other
stages of growth, some plants will not
be killed outright, and will recover to
give at least a reduced yield (Bullen,
1966). This stage-dependent effect
would have helped pre-agriculturalists,
who could feed on many different
plants, but as we will see below, these
people also often gathered and stored
seeds from extensive stands of wild
grasses. To lose the plants that would
later produce these seeds to a locust
plague before the harvest would have
been a disaster. If you're reliant on what
you can gather, then the arrival in your
territory of a plague of locusts would at
the very least have caused you to
thinking about moving somewhere else
for dinner. At worst it could have wiped
out whole human populations.

So migratory insect outbreaks must

have been very bad for pre-

agriculturalists. The essence of human
ingenuity, however, is turning a crisis

into an opportunity. In this vein, I'd like
to speculate that the periodic food
shortages produced by migratory insect
outbreaks may have been an important
driver for the invention of agriculture.
There are

two reasons for this

suggestion.

First, the most damaging African
locust, S. gregaria, may have made the
domestication of ruminant animals
(especially ~ cows and  sheep)
particularly advantageous. In the old
world, swarms of the desert locust
would have been especially feared
because this insect is polyphagous; S.
gregaria eats a wide range of vegetation,
whereas its extensively distributed but
less damaging relative the migratory
locust, L. migratoria, will take only
grasses (Raubenheimer and Simpson,
2003). Despite this, using stable isotope
analysis, Sanchez-Zapata et al. (2007)
found that in the typical dry-country
outbreak region of the African Sahel,
swarming Schistocerca actually choose
to feed mainly on the more tender
leaves of C3 trees and shrubs. Since
livestock feed largely on C4 species
(mostly grasses), this means that today
there is actually little competition for
food between these insects and the
domesticated ruminants of farmers.
Among domesticated animals, only
goats browse appreciably on C3 plants
and compete with locusts. Like goats
(but even more so) humans strongly
prefer herbaceous green plants, and
definitely don’t eat grass (it isn't just a
matter of preference — you need a
specially adapted digestive system with
symbiotic microbes to digest these
exceptionally tough silica-reinforced
plants).

Thus, the bad news is that a plague
of desert locusts will eat much of the
green food that you yourself would
have liked to eat. Moreover, although
humans don’t actually eat much green
stuff anyway (according to the FAO,
green vegetables represent only 5.8% of
today’s plant production), and can
manage completely without it for a
while, those plants eaten by locusts
eventually produced
berries, roots and nuts, and even after

would have

the locusts have gone these products
will be reduced in yield. But the good
news is that because they eat grass,
locally available ruminants (cattle,
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can always eat beef or mutton (but not
goat meat) if there is nothing else to
eat. If you can control these animals by
domesticating them, then so much the
better. You may even be able to protect
them
outbreaks by harvesting and storing

against  migratory  insect
wild grasses as hay. Keeping animals can
be seen as just another way of hedging
bets

starvation.

your against locust-induced

Second, migratory insect outbreaks
would have made the practice of long-
storage

rewarding. Many modern hunter-

term  seed even more
gatherer societies cache food to keep
over seasons when little wild food can
be gathered. There is good evidence
that pre-agricultural people did so too,
sometimes on a considerable scale. For
example, the seeds of numerous grasses
(Ravedin et al., 2010) and hazelnuts
(Holst, 2010) were gathered by pre-
agriculturalists for storage, being
processed and consumed later. These
food stores would also have improved
the chances of surviving a migratory
pest outbreak, especially if they could
be stored over more than one growing

season.

But storage of seeds was also a key
step in the invention of agriculture
(Zeder, 2006), not only because the
technique of storage is a key technology
for farming, but also because when
proto-farmers began to keep back some
of the stored seeds to replant, these
plants became the ancestors of today’s
crops. This was because seed storage led
to helpful genetic changes in these
plants. An essential enabling feature of
agriculture, repeated independently in
a number of places from 12,000 years
bp onwards (Zeder, 2008), was the
selection of genetic traits (Purugganan
and Fuller, 2009) from among those
plants and animals that were already
strongly associated with human pre-
agricultural and which
permitted them to be exploited as food
in a more consistent way (Dobney and
Larson, 2006; Burger et al., 2008). The
selected traits were numerous, and it
isn’t necessary to assume that the
proto-agricultural practices that caused

lifetsyles,

this evolution were consciously
directed towards achieving the “goal” of
domestication. In other words, the

selection may have been unintentional.
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This makes it much easier to see how
agriculture could have evolved, since
pre-agriculturalists could not have had
preconsidered aims in developing the
way that they gathered their food.

One of the best examples of
unintentional selection relates to seed
storage. Selection of a plant gene that
reduced the extent of seed-shedding
prior to or during havesting would have
greatly facilitated domestication. A
“non-shattering” gene with exactly
these characteristics has been found in
modern rice (Li et al., 2006). Because
“shattering” seeds would have been less
likely to be collected when gathered,
“non-shattering” seeds would have been
present in high proportion in food
stores. If in the next year, stored seeds
that were surplus to requirements were
discarded and allowed to germinate
close to human settlements, the
shattering kind would have increased in
frequency in the next harvest.
Moreover, once the practice emerged of
keeping back a proportion of gathered
seed to sow for next year’s crop, seeds
from non-shattering plants would
rapidly increase in frequency, without
any conscious effort to select for this
trait. Many similar examples have been
proposed of how  agriculture
unintentionally led to the evolution of
present forms of both crop plants and
farm animals (Harlan et al., 1973;

Dobney and Larson, 2006).

Thus, the risk of plagues of migratory
insects may have led foragers to cache
seeds as an insurance policy, and this
may have unintentionally led to the
development of enabling technology
for farming. But why would anyone
choose to be a farmer? It takes more
work, not less, to be a farmer rather
than a hunter-gatherer (Bowles, 2011),
and archaeological finds show that the
restricted diet that accompanied an
agricultural way of life led early farmers
to suffer worse health than the hunter-
gatherers that preceded them (Cohen
and Crane-Kramer, 2007). It isn’t self-
evident why anyone would volunteer
for a way of life that produces less food
for more effort, and provides worse
nutrition.

Another view of agriculture is that
it’s all about food security, storing food
for hard times and decreasing the risk
of famine. The argument that I have

developed so far is consistent with this;
pest insects may have been a driving
force in developing this way of life.
When your food is eaten by migratory
insects, it’s good if you have a store of
seeds from last year that the pests can’t
get at. The risk of plagues of locusts or
caterpillars may therefore have played
a key role in persuading people to take
up the life of cultivators.

But whether you grow your food or
just gather it, food storage brings its
own insect problems. Pre-
agriculturalists would have had serious
problems with the same insect pests of
stored cereal seeds that continue to
trouble us today. It has long been
known to archaeologists (Buckland,
1981) that many insect pests of stored
products were already widespread in
ancient times. But a recent discovery by
Hiroki Obata of Kumamoto University
in Japan provides strong evidence that
they began their association with
humans even before the invention of
agriculture. One of the most damaging
of stored product pests is the maize
weevil, Sitophilus zeamais, an insect that
despite its name is not uniquely
associated with new world maize, and
which probably originated in South
Western Asia. Impressions of large
numbers of these insects have been
discovered (Obata et al, 2011) in
Japanese Jomon pottery from 10,500
years bp, a time that predates the local
adoption of cereal agriculture. The jars
were probably used to store acorns and
bamboo seeds.

S. zeamais probably started out as a
specialist consumer of wild tree seeds
and nuts (e.g. bamboo seeds, acorns,
chestnuts), and since a number of
mammals (e.g. squirrels) and birds (e.g.
corvids) (Smith and Reichman, 1984)
collect and cache these seeds, this
weevil was pre-adapted to colonize
human seed and nut stores (Plarre,
2010). Only subsequently did it make
the switch to stored cereal seeds, at the
same time as humans first began to
gather them from the wild, and later to
grow them in recognizably agricultural
regimes. Adaptation of the weevils to
the most predictably available stored
foods would have been favoured by
selection. The insects found that the
obliging humans would even provide
transport that enabled them to spread
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Today a number of Sitophilus spp. are
pests of stored cereal seeds; there’s
good molecular evidence that these
insects have all evolved from a single
ancestor since

species becoming

associated with humans.

Particularly fascinating to me, is that
a key step in the evolution of these
beetles appears to have been the
acquisition of an obligatory microbial

companion (SOPE - Sitophilus oryzae
Primary Endosymbiont) that enables
the insects to live on the nutritionally
extremely restricted diet of dry cereal
seeds (Heddi et al. 2001). Since all
Sitophilus species with pest status (but
which feed on different cereals), have
the same symbiont, the association
must predate speciation, and also their
agriculturally-assisted spread around

the globe. This is yet another example
of how important are the associations
between insects and microbes.

So it seems clear we can now say
with some certainty that there was no
golden age free of insect pests. They
existed even before agriculture. But did
the invention of agriculture make
insect pest problems even worse? That
will be the topic of my next column.
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Entomologist-in-Residence

Professor Jim Hardie

- Director of Science -

The post of Entomologist-in-Residence, or more formally
Director of Science, is a position that was set up in 2007.
The post had been discussed for some years and it was felt
that the Society needed a single entomologist who could act
as the initial point of contact between the Society and any
entomological enquiries. Dr Peter Barnard became the first
Entomologist-in-Residence in 2007, just as the Society
moved headquarters to The Mansion House and St Albans.
Peter’s role was full time, over three years, and his remit
included being the interface for rapid response to enquiries
from the public, press and other media together with writing
the ‘RES Book of British Insects’. The latter project has
reached completion and is now in the shops in time for
Christmas. Well done, indeed, Peter.

I succeeded Peter in June this
year and as there is no book to
write [ shall be a part-time
Director. I will retain some of
the original remit and am now
the first port of «call for
entomological queries and have
taken on a Consulting Editor
role with Antenna as we strive
to develop this publication
further.

I completed my BSc in Applied Biology, which included
entomology and physiology, at Brunel University where the
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Head of Department was Professor JD Gillett, a one time
President of RES. I then moved to Birmingham to complete
a PhD on insect neuromuscular physiology using blow-fly
larvae with Dr Mike Osborne and the Head of Department
was Professor Laurie Finlayson, both well-respected insect
physiologists. Following this, I moved to Imperial College at
Silwood Park and worked with the Insect Physiology Group
led by Professors John Kennedy FRS and Tony Lees FRS,
both of whom served as RES Presidents. At this stage my
entomological interests moved to the environmental and
physiological control of polyphenism in aphids and later to
aphid-plant interactions and chemical ecology. I have
published over 170 articles, reviews and book chapters and
edited a number of books.

In 1978 I became a Fellow of the Society and have served
as President, Vice-President and Treasurer and two terms on
Council. T have also been an editor of Physiological
Entomology over the past 10 years. Thus I am well versed in
the Society’s business. Having now retired from Imperial
College, I am very excited about this new position and see it
as a fantastic opportunity for me to approach entomology
from new perspectives. I have already touched on subjects
from ants through bed bugs to Zygaena, explained to Isle of
Wight radio why yellow school uniforms are intermittently
popular with pollen beetles and chatted to researchers
hoping to increase the entomological content of BBC’s One
Show — it is proving to be most educational.
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Derek A. Lott
(1953 -

Coleopterist and
Naturalist Extraordinaire

Lance A. Durden

Department of Biology

Georgia Southern University
Statesboro, Georgia 30460, USA
Idurden@georgiasouthern.edu

British entomology and natural history
lost a true champion on 19 June 2011
when Derek Lott, FRES succumbed to
a lengthy illness at his home in
Leicestershire, UK. I first met Derek
when I was six or seven years old. I
don’t remember the exact occasion but
his younger brother, Norman, and I
were best friends and my older sister
was in Derek’s year at school. We all
attended  schools in  Hampton,
Middlesex and, with  parental
permission, Norman and I would often
visit each other’s houses to do whatever
it is that six or seven year old friends do
after school. It was during some of
these visits that I met Derek and he,
Norman and I would often re-enact test
cricket matches in the garden or look
for insects and other natural history
curios in the neighbourhood.

Derek was a talented and
conscientious student; he attended
Hampton Grammar School and later
graduated from Balliol College, Oxford
with a B.A. in Chemistry in 1976.
During part of this time, Derek grew
his hair long, sang in a band and, as a
16-year-old, saw Jimmy Hendrix play
at the Isle of Wight Festival, an
achievement I have always envied.

During his Oxford days, Derek was
courting his charming wife-to-be
Beverley. This must have been an
interesting  relationship ~ because
Beverley was simultaneously studying
languages at the University of Sussex.
Nevertheless, university holidays are
long, the relationship flourished, and
they married in 1977. They have two
grown children, Anne and John, who
are both now married and Anne and
her husband Asress had a baby, George,
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about a year before Derek’s untimely
passing. Happily, Derek was able to
enjoy grandfatherhood for several
months. Derek always put family first
and cherished his time with relatives
and friends.

Following graduation from Oxford
and obtaining a Post-Graduate
Certificate in Education from the
University of Warwick in 1977, Derek
became a Science Teacher at Crown
Hills School, Leicester. As much as
Derek enjoyed teaching, his interests
gradually started moving (or reverting)
towards nature conservation, biological
recording, museum studies and
entomology,  especially  beetles.
Although this started as a hobby, he
worked with the Leicestershire
Museums Service as a Graduate Trainee
in 1983 and, in 1985, after obtaining a
Post-graduate Certificate in Museum
Studies from the University of
Leicester, he switched professions and
became  Assistant  Keeper  of
Entomology at Leicester Museum.
Derek amassed huge numbers of
biological records for the museum, and
for other museums and conservation or
research organizations as well. The
Derek Lott Coleoptera dataset (now
part of the National Biodiversity
Network database) includes 61,366
records of British and Irish beetles
identified by Derek. Gradually, Derek’s
interest in beetles became more
focused into the speciose family
Staphylinidae (rove beetles), a group
that desperately needed taxonomic
attention and identification guides for
the British fauna. Derek was the man
to take on this immense task and he
authored a significant number of

papers on the British Staphylinidae
including two recent (2009 and 2011)
Field Studies Council/RES Handbooks
for the Identification of British Insects.

Derek’s family was very supportive
of his research. His father, John,
expertly made him glass-topped insect
drawers with accompanying cabinets;
his brother, Norman, would sometimes
bring back beetles from exotic locales
he had visited, and Beverley and his
parents, John and Georgina, all
“tolerated” (to an extent) mounds of
organic matter on the dining room
table as Derek sorted through it for
beetles. Related to this activity, one
memory I have of Derek concerns an
entomological field trip he and I made
to Windsor Great Park the day after his
brother Norman'’s stag night. Despite
being tired from the previous night’s
activities, Derek rapidly located some
fresh horse dung along a trail in the
park and swiftly hoisted it onto a
plastic sheet and began aspirating small
beetles from it with his always-at-hand
pooter. After a few minutes, a well-
groomed young lady riding a well-
groomed horse appeared on the trail.
She stopped to decipher what Derek
was doing, before exclaiming a loud
“eyoow” and riding off into the
distance. Derek was so engrossed in the
beetles, that I'm not sure he even
noticed she had been there.

Although Derek’s  publications
mainly address the British fauna, he
was also interested in faunas from other
regions. In 2001, he and Beverley
visited my wife and me in Georgia
(USA) and they also spent a week on
St. Catherines Island just off the
Georgia coast. During that week Derek

159



must have been collecting beetles
almost continuously because he
ultimately produced a huge list of
staphylinids for the island including
several undescribed taxa.
Unfortunately, Derek did not have time
to describe those taxa but the beetle list
he provided was greatly appreciated by
the island manager and other
entomologists on this side of the
Atlantic. Derek also showed that
alligator presence had a significant
effect on wetland beetle faunas on the
island.  Alligators and  Georgia
apparently made an impression on
Derek because he later proposed that
the Balfour-Browne Club convene for
a meeting (including field work) in
southern  Georgia (all previous
meetings had been held in Europe);
this was apparently well received until
the alligators were mentioned, at which
point the proposal was quietly declined
by the membership. I would collect
staphylinids for Derek from various
parts of the world and he would
reciprocally, forward fleas, lice or ticks
for my studies. Perhaps the saddest
message [ received from Derek was in
May 2011 after I had told him I had
collected some unusual staphylinids in
French Guiana. He responded by
stating that he would not have time to
work on them because he had been
given one to two more months to live
but that he would be happy to forward
them to the NHM. In addition to
fieldwork in England and the USA,
Derek completed field studies across
much of Europe (especially Ireland and
France) and in Africa.

As Derek’s widespread expertise of
the British insect fauna and recognition
increased, he ascended through the ranks
at the Leicestershire Museums Service,
being promoted to Keeper of Biology in
1994, Keeper of Natural Sciences in
1997 and Curator of Natural Life in
1999. The latter promotion was also
related to the Ph.D. he earned in 1999
from the University of Newcastle on the
ecology of semi-Aquatic floodplain
beetles under the direction of Dr Martin
Luff after Derek had worked on his
Ph.D. research for several years on a part-
time basis. He was also appointed as the
first Director of the county Records
Centre when it became a separate entity
under the auspices of the Leicestershire
County Council’s planning department.
During his time with Leicestershire
Museums Service and following early
“retirement” in 2004, he was involved in
many environmental assessment projects
in Leicestershire and further afield.
Upon his retirement from Leicestershire
Museum Services, he became a
consultant entomologist and set up the
business name Stenus Research with an
appropriate logo (Stenus being one of his
favourite genera of staphylinid beetles).
Although Derek was a coleopterist at
heart, he could also identify other British
invertebrates and was, for example,
particularly —adept at  dragonfly
determinations. Such abilities made
Derek a much sought-after consultant
for assessing key habitats and making
recommendations for biological site
management for organizations such as
English Nature, The National Trust and
The Forestry Commission. In 2010
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Derek was made an honorary member of
the National Biodiversity Network Trust
in recognition of his outstanding
contributions to the world of biological
recording.

Derek also contributed in other ways
to his chosen profession. He served on
the editorial panel of The Coleopterist,
was a long-term chairman of the
Leicestershire and Rutland Wildlife
Trust, a Trustee of the Aquatic
Coleoptera Trust and represented the
Balfour-Browne club by coordinating
water beetle records and preparing
guidelines for assessing invertebrate
habitats.

Derek was a relaxed, friendly,
accepting and always approachable
individual with a wry sense of humour.
Some of these attributes, in addition to
his masterful writing style, are evident
in the pages of his historical account of
The Leicestershire Coleopterists: 200
Years of Beetle Hunting which was
published as a booklet, replete with
colour images, by the Loughborough
Naturalists’ Club in 2009. Derek now
joins the ranks of such historical
luminary Leicestershire coleopterists as
Henry Walter Bates, Frank Bouskell,
Horace Donisthorpe, Donald Tozer and
Claude Henderson. He is survived by
his wife Beverley, his parents John and
Georgina, his brother Norman, his son
John and his wife Jacqui, his daughter
Anne her husband Asress and their son
George, and by many other relatives
and close friends. Derek Lott will be
greatly missed but he lives on in our
hearts, inspiring us to new heights.
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The Natural History Museum of
Geneva is housed in purpose built
premises that opened to the public in
1966, the exhibition space and
scientific building standing in a small
park. In a reorganisation associated
with the move to the new buildings,
the department of Arthropods was
divided into two more or less equal
parts, with the Department of
Arthropods and Entomology 1
(ARTO) holding the minor insect
orders and non-insect collections, and
the Department of Entomology 2
(ENTO) managing the collections of
the four mega-diverse  orders
Coleoptera, Diptera, Hymenoptera and
Lepidoptera.

The origins of the museum
collections date back to the 18®
century, with the constitution of a
“curiosities room” in the city library in
1725. The idea of creating a natural
The holotype of Speccafrons genavensis Merz, 2010 (Diptera: Chloropidae), a species history collection was suggested by
discovered in Geneva canton. several of the enlightenment thinkers in

Geneva, but the tumults of the French

T h e e n to m o I o revolution and subsequent invasion
gy meant that their projects foundered

and it was not until 1820 that the

- Musée Académique was formally

c o I I ect I o n s Of created. The Natural History Museum
became a separate entity in 1872,

largely due to the efforts of Francois-

Jules Pictet de la Rive (1809-1872)

e eneva who was Professor of Zoology and

Comparative Anatomy at the Geneva
Academy  (forerunner of  the

|
Natural History -

Two Genevan scientists made early
contributions to entomology. Charles

Bonnet  (1720-1793) is  best

u s e u m remembered for discovering
parthenogenesis in aphids, and
published many observations of
invertebrates (he wused the term
“insect” rather indiscriminately, and it
is often impossible to tell which taxa
he was referring to). Despite his wide
correspondence, Bonnet's collection
did not include many exotic
specimens, and little trace of it
remains. A more important
contribution was that of Louis Jurine
(1749-1819), who, amongst other
discoveries (including echo-location in
bats), was one of the first
entomologists to use the wing
venation of Hymenoptera in the
classification of the group. Some of
Jurine’s insect specimens are preserved
in the Museum collections in their
John Hollier, original boxes, but those which he
used for his pioneering studies of
aquatic Crustacea are apparently lost.

Bernhard Merz,

Peter Schwendinger
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Left: Louis Jurine, engraving by Louis-Ami Arlaud
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Right: One of the plates from Jurine’s 1807

publication on the Hymenoptera.
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The holotype of Corycoides jurinei (Saussure, 1862) (Orthoptera: Tettigoniidae), a specimen from Jurine’s collection.

Francois-Jules Pictet de la Rive was
energetic in enlarging the natural
history collections of the Museum. His
own entomological work was on

Neuroptera (sensu lato) and he
produced, amongst other works,
influential monographs on the

Trichoptera (1834), Plecoptera (1841)
and Ephemeroptera (1843-45). The
manuscript and illustrations for the
fourth, unpublished volume on the
Neuroptera is preserved in the
Museum. Pictet also oversaw the
acquisition of collections large and
small, and as a teacher inspired his
pupils to study entomology. Two of F.-
J. Pictet’s sons also enriched the
Museum; Edouard Pictet (1853-1879)
published a monograph on the
Neuroptera (sensu lato) of Spain
following an expedition to that country
with Rudolf Meyer-Diir (1812-1885),
while Alphonse Pictet (1838-1903)
studied Orthoptera, mainly in
collaboration with Henri de Saussure.

Saussure (1829-1905) played an
important role in the development of
the collections, serving on the
governing board of the Museum for

Antenna 35 (4)

some 40 years. His publications, which
span more than 50 years, were mainly
about the Orthoptera (sensu lato) and
Hymenoptera, as well as contributions
to Myriapoda and Crustacea and
sundry other topics. Over the course of
his career Saussure developed an
international network of contacts,
loaning and borrowing material for
study and exchanging or buying
specimens or collections. Thus the
Geneva Museum has many type
specimens of species described by
famous entomologists such as Josef
Redtenbacher (1856-1926) and Carl
Brunner von Wattenwyl (1823-1914).
Saussure, having made an expedition to
Mexico and the Antilles in 1854-56,
was particularly interested in the
Americas, making the Museum an
important point of call for American
entomologists.

The Coleoptera collections were
augmented in 1861 when 370 insect
boxes containing André Melly’s
collection, one of the largest private
collections at that time, were given to
the Geneva Museum. André Melly
(1802-1851) was born in Geneva, but

he moved to Liverpool, married the
daughter of his business partner and
became a British citizen. His business
interests were mainly in Egypt and he
died in the Nubian Desert, according to
some accounts after trying to find the
source of the Nile.

The first curator for the natural
history collections was Alois Humbert
(1829-1887), a former student of F.-J.
Pictet, who was appointed in 1854.
Humbert led an expedition to Sri
Lanka (taking in Lebanon on the way
back to collect fossils for F.-J. Pictet)
and published a number of papers on
Myriapoda and Diplura. The first
curator of Arthropods in the Natural
History Museum was Emil Frey-
Gessner (1826-1917), who published
on Hemiptera and Orthoptera but is
best known for his work on the Swiss
Aculeate Hymenoptera. He was
assisted and then succeeded by Jean
Carl (1877-1944) who went on to
become Assistant Director of the
Museum. Carl’s most important work
was on Myriapoda and Orthoptera, but
he was also a pioneer in the study of
the alpine Collembola.
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General view of the Collembola collection.
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a) the illustration accompanying the description of Neobitacus blancheti (Pictet, 1836) (Mecoptera), b) the type specimen.
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Research on the latter group
blossomed wunder his successor as
curator, Herman Gisin (1917-1967),
who produced the first monograph on
the European Collembola fauna
(1960). As a result of Gisin's research
and the acquisition by the Museum of
the private collection of the Japanese
Collembola expert Ryozo Yoshii
(1914-1999) the holdings of the
Geneva Museum are of major
importance for this group. Unlike most
of the entomology collections, these
and the other small soil arthropods are
principally stored in alcohol or on
microscopic slides.

One of the treasures of the Museum
is the ant collection of Auguste Forel
(1848-1931). Forel was a psychiatrist,
neuroanatomist and writer on social
issues, as well as a myrmecologist. His

wat

“Sectiol -

collection is world-wide in scope, with
over 5,000 type specimens. The
Hymenoptera collection of Henri
Tournier (1834-1904) also adds value
to the Museum holdings.

The first curator appointed for the
insect collections in 1944 was Charles
Ferrierre (1888-1979), a specialist of
parasitic Hymenoptera. He was
succeeded by Claude Besuchet, a
coleopterist specialising in
Pselaphinae. It was Besuchet who
oversaw the installation of the
collections in the new Museum'’s
scientific building.

After the premature death of
Herman Gisin, Bernd Hauser became
curator of ARTO and maintained the
research focus on endogean and cave
dwelling arthropod faunas. As a result
Bruno Condé (1920-2004) and Jean

Pages (1925-2009) worked extensively
with the Museum material, enriching
the collection of Diplura (as well as
certain non-insect groups), and Josef
Nosek (1924-1984) studied the
Protura  while  producing  his
monograph on the European fauna

(1973).

The acquisition of the Orthoptera
collection of Kurt Harz (1915-1996)
and donation of that of Adolf Nadig
(1910-2003) added to the importance
of these holdings, and the Museum is
known for the richness of its collection
of orthopteroid insects. The acquisition
of the Palaearctic Heteroptera
collection of Hans Eckerlein (1912-
1977), and the Siphonaptera of Fritz
Peus (1904-1978) mean that the
Museum is now an important centre
for these groups as well.
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The holotypes
fortipalpis Besuchet & Cuccodoro, 1211 and
b) Enoptostomus arabicus Besuchet &
Cuccodoro, 2011 (Coleoptera: Pselaphinae)
from the UAE.

of a) Ctenisomorphus
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Daniel Burckhardt, while working in
ENTO, built up the Psylloidea and
Coleorrhyncha  collections  and
continues to add to them while they
are on loan in the Basle Natural History
Museum.

The value of the Psocoptera holdings
is mainly due to the industry of Charles
Lienhard, who continues to enrich it in
retirement. Its importance is enhanced
by the presence of the private
collection of André Badonnel (1898-
1991).

The current research interests of

ARTO are focused on Arachnids.

Under the guidance of Claude
Besuchet as curator of ENTO, his
successor as curator Ivan Lobl (assisted
by Daniel Burckhardt), and latterly
Giulio Cuccodoro, the Coleoptera
collection, with a strong worldwide
focus on the humicole fauna, has grown
steadily and increased in importance.
The acquisition of the personal
collections of Gustav Lohse (1910-
1994) and Rudolf Petrovitz (1906-
1974) introduced a large number of
additional type specimens. The latest
acquisition is the collection of Harald
Schweiger (1927-20009). The
Coleoptera holdings now stand at more
than 50,000 species and over 2 million
specimens; the Staphylindae, especially
the Pselaphinae are particularly
important. The holdings of specialist
cave dwelling species are also very rich.

Bernhard Merz has developed the
Diptera holdings, particularly the
Tephritidae and Lauxaniidae, to make
the Museum an important centre. The
most important Lepidoptera collection
acquired  (with some 160,000
specimens) is that of Jacques Plante
(1920-2003), particularly rich in
Noctuidae. The Lepidoptera holdings
comprise some 500,000 specimens and
350 primary types, and the collection is
in the final stages of being consolidated.
Bernard Landry is researching some
groups of South American micro-
Lepidoptera with an emphasis on
Pyraloidea, and the collection houses
some 1600 identified species of this
group, from all continents.

Historically, Geneva has always been
regarded as anglophile, and Napoleon is
said to have remarked that the
Genevans spoke English too well to be
trustworthy. The entomologists of the
Museum hope that researchers from
the anglosphere wishing to study the
departments’ holdings will regard this
stigma in a more positive light.
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Introduction

The Cynipini gallwasps are a
fascinating tribe of insects whose larvae
induce complex and often spectacular
galls on trees of the Fagaceae family.
These galls support rich multi-trophic
communities and are a valuable
ecological model system. The majority
of the ~1000 known Cynipini species
are associated with trees of the genus
Quercus in North America and Europe,
but it is becoming increasingly
apparent that there is further
undescribed diversity associated with
other Fagaceae genera, particularly
those endemic to Eastern and Central
Asia. The inclusion of these yet
undiscovered species in a phylogenetic
analysis could shed new light on the
geographic origin of the tribe, and
reveal the evolutionary processes that

govern the association between
gallwasps and their host plants. The
‘Asian  Gallwasp  Project’  was

established in 2009 by postgraduate
students at the University of Edinburgh
to promote study of the ecology and
taxonomy of Asian gallwasps and their
associated communities. The first
project expedition took place during
spring 2011 in Taiwan and southern
China, and involved researchers from
the University of Edinburgh (UK), the
National Chung-Hsing University
(Taiwan), and the Xishuangbanna
Tropical Botanic Gardens (China). The
aims were to assess gallwasp diversity
on Asian endemic oaks and to collect
specimens for species descriptions and
phylogenetic analysis. In this article, we
describe the expedition and its findings,
and discuss our plans for future work.
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Figure 1. Google Earth images of collection sites in Taiwan, left, and Southern China, right.

Taiwan: March 13th — 31st, 2011

The Edinburgh members of the
expedition arrived in Taichung and
were taken for an excellent welcome
dinner with their host, Professor Man-
Miao Yang from the National Chung
Hsing University (NCHU). After a day
to acclimatise, we embarked on an
intensive fieldwork programme that
covered thirteen sites between
elevations of 400 and 2200 meters (see
Figure 1). Invaluable assistance in the
field was provided by students from
Professor Yang’s research group
including Shun-Wei Hou, Sheng-Feng
Lin, I-Chang Liao, and Wesley Hunting.
A total of 76 different gall-types were
collected, 48 of which had never
previously been recorded. Notable
findings included 3 new gall-types from
Castanopsis uraiana at Xiaowulai that
were discovered by climbing into the
tree canopy using rope access methods,
and hundreds of a previously unknown
‘fluffy pink leaf gall’ found on Quercus
sessilifolia at Erge Mountain (Figure 2).
The expedition was timed to coincide
with the maturation of sexual
generation galls, and back in the labs at
NCHU the collected galls quickly
yielded an abundance of gallwasps
(Figure 3), inquilines, and parasitoids.
Between fieldwork, time was found to
visit Sun-Moon Lake and the 921
Earthquake Museum, and to sample
Figure 2. Novel ‘fluffy pink leaf gall’ on Quercus sessilifolia, Taiwan the delights of ‘stinky tofu’ at the
photograph by Chang-Ti Tang) Zhongxiao nlght market.
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Xishuangbanna, China: April 1%t - 16%

After three flights and a night in Hong
Kong, we arrived at the Xishuangbanna
Tropical Botanic Gardens (XTBG)
where we were hosted by Professor
Charles Cannon. During the two week
visit, galls were collected within the
grounds of XTBG and at several sites
within Xishuangbanna and
neighbouring Lan Cang County,
between 500 and 1700 meters
elevation (Figure 1). Valuable field
assistance and botanical expertise were
provided by XTBG staff including Jing-
Xin Liu and Jian-Wu Li. A total of 41
gall different gall-types were collected,
37 of which had never been recorded
before. Galls were reared in Professor
Cannon’s laboratory at XTBG with
much appreciated assistance from PhD
student Warin Harrison. Notable
findings included 3 novel gall-types
from a single tree of Castanopsis
echinocarpa at Foufang quarry (Figure
4), all of which produced adult
gallwasps within days of collection.
Also at this site, there was the unique
opportunity to examine a species of the
rare Fagaceae genus Trigobalanus,
although no evidence of gallwasps
could be found. To celebrate the end of
a successful expedition, we received a
thorough soaking at the Dai new-year
water splashing festival in Menglun.

Preliminary analysis and results

Cynipini galls were sampled from
tree species in each of the genera
Castanopsis, Lithocarpus, and Quercus,
in both Taiwan and China (Table 1).
The majority of collected gall-types
were novel (85/115), and their
discovery represents a substantial
addition to knowledge of Asian
Cynipini. Analysis of the number of
gall-types per individual tree species
indicated that there was no significant
difference in gall diversity between the
three genera (ANOVA, p=0.753). This
is somewhat surprising, as almost all
currently described Cynipini species
are associated with trees of the genus
Quercus. Approximately 450 species of
Quercus are known globally, which is
comparable to the combined number
of Castanopsis and Lithocarpus species
(~120 and 300 respectively). If the true
diversity of gallwasps per tree species is
even remotely similar across these taxa,
as these findings suggest, then Asia is
likely to be home to hundreds more
undescribed gallwasp species
representing a considerable proportion
of the tribe.
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Figure 3. Female gallwasp on young leaves, Taiwan (photograph by Jack Hearn)

Figure 4. One of the three novel gall-type on Castanopsis echinocarpa, China
(photograph by Chang-Ti Tang)




Country Tree Genus No. Gall-types No. Tree Mean No. No. Gall-types that
species gall-types per produced adult
tree species gallwasps
Taiwan Quercus 40 12 3.33 17
Castanopsis 20 6 3:33 2
Lithocarpus 15 7 2.14 0
China Quercus 12 8 1.50 2
Castanopsis 20 7 2.86 4
Lithocarpus 10 3 3.33 0
Quercus 51 19 2.68 19
Taiwan
+ China Castanopsis 39 12 3.25 6
Lithocarpus 25 11 2.27 0

Table 1. Summary of gall-types and host tree species recorded in Taiwan and China.

The monitoring of collected galls is
ongoing, and adult gallwasps have so far
been obtained from 25 different gall-
types (Table 1). Particularly notable are
the 6 types from galls on Castanopsis
(e.g. Figure 5), which more than
doubles the number of species
currently recognised from this tree
taxon. Unfortunately no  adult
gallwasps have yet been obtained from
Lithocarpus galls, despite 25 different
gall-types having been collected. This
may reflect particularly high rates of
colonisation by inquilines or parasitoids
that cause the death of the gall-former.
Alternatively, it was noted that several
gall-types had fresh exit holes, and it is
possible that the collections were
conducted too late in the season for
galls from these trees.

Further work

Gall rearing continues at NCHU and
XTBG and it is expected that the
majority of adult wasps will have soon
emerged.  Specimens shall be
transferred to the University of
Edinburgh, where their DNA will be
sequenced and combined with existing
data to generate a phylogeny of the
Cynipini tribe. This shall be used to
assess; (1) what is the likely geographic
origin of the Cynipini tribe? And (2),
what are the relative roles of parallel
cladogenesis (i.e. diversification in
unison with host-plant) and host-
shifting (i.e. switching between distinct
host-plant taxa) in the evolution of the
Cynipini? Following analysis of DNA
sequence data, morphological analysis
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shall be conducted in collaboration
with Dr George Melika, a world
renowned expert in Cynipid taxonomy.
Formal descriptions of novel species
will be published in taxonomic
journals, and type specimens shall be
deposited in the collections of
appropriate institutions in Taiwan and
China.

It is evident from the findings of this
expedition that a  considerable
proportion of the Cynipini tribe has yet
to be discovered within Asia. With the
collected specimens we can begin to
place Asian Cynipini within the
phylogeny of the group, but more
comprehensive sampling is required,
particularly for those species associated
with Lithocarpus. As our collection of
specimens grows so can the scope of
our investigations, with the potential
for  further studies of the
phylogeography of Cynipini in Asia,
and the phylogenies of gall associated
inquilines and parasitoids. It is expected
that this was just the first of many
successful Asian Gallwasp Project
expeditions.
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Figure 5. Novel gall-type on Castanopsis spp,
China (photograph by Chang-Ti Tang)
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Our President has asked for a ‘general interest’ article about Pacific research which the Society has (with others)
generously funded in recent years — and of course | am delighted to share some of my experiences.

Scientific fieldwork or
self-induigent adventure
..« OFr both?

“It is not down in any map; true places never are”

Munuwata Island in the Trobriands.

W. John Tennent

Scientific Associate,
Department of Entomology
The Natural History Museum
London SW7 5BD

England
johntennent@hotmail.co.uk
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Herman Melville

John Tennent, a Fellow of the Society for
almost 30 years and a Fellow of the Linnean
Society (he was awarded the Society’s H.H.
Bloomer medal in 2007), retired from
government service in 1991. Since then, he
has published more than 200 papers and
three books on Lepidoptera and the history
of natural history, concentrating most
recently on Pacific butterfly biogeography
and systematics. He is a Scientific Associate
at the Natural History Museum, London,
and has travelled very extensively, spending
long periods in the field, usually in remote
parts of the world difficult to reach.

One might think the world is now so
overcrowded with Homo sapiens that
there are few if any wild places left to
explore. The truth is there are plenty of
them, although getting ‘off the beaten
track’ nowadays does require some
initiative in planning, and almost
unlimited time. I have understood since
being a teenager with a low boredom
threshold and itchy feet that I was born
at least 100 years too late — real Pacific
Adventure was to be had by A R
Wallace, A S Meek, the Pratt and
Eichhorn brothers and others who
reached places no outsider had ever
been, often under impossible
conditions. Of course, these travellers
and natural history collectors and
adventurers are the ones who survived
— what other names might have been
equally familiar if they hadn’t
succumbed to disease far from any
medical help, or — in the Pacific anyway
— been eaten by folk who saw them as
a convenient source of protein.

In searching the literature and
examining museum collections around
the world in preparation for a butterfly
checklist of the thousands of remote
islands in the southwest Pacific
(Micronesia, Polynesia, Melanesia), it
became clear that the chains of islands
off the eastern coast of the main island
of New Guinea (Milne Bay Province)
were largely unexplored. Not just
poorly explored, or visited occasionally,
but in many cases unvisited. It was
equally clear from available maps that
many of the islands are substantial and
judging from the known faunae of
nearby islands which had been visited
(often 100 years or more previously),
the probability of new records and
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A snorkelling paradise of clear water belies the danger of barely submerged coral heads in approaching Rossel Island at the eastern extremity
of the Louisiade chain.
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Early morning mist at Kaduaga village on Kaileuna Island in the Trobriands.

undescribed taxa was high. In a travel
context, ‘unexplored’ is probably now
synonymous with ‘hard to get to’, or, —
and this isn’t the same thing — ‘hard to
return from’, but nothing is impossible.

Obtaining a research visa for Papua
New Guinea took the best part of three
years; an intensely frustrating process
but once a visa was granted, [ was able
to spend almost nine months there in
2010. Papua New Guinea enjoys a
rather fearsome reputation; care must
be exercised by locals and visitors alike
in the capital, Port Moresby, where to
venture outside the gates of the hotel
even in daylight is to invite the sort of
adventure we can all live without.
Other parts of Papua New Guinea (e.g.
the Highlands) have their own
difficulties but my research was almost
wholly carried out on the islands of
Milne Bay Province, off the eastern
extremity of the main island. This was
fortuitous. The provincial capital,
Alotau, lies at the throat of Milne Bay
which, together with a passage through
the many islands and treacherous
channels of the western Louisiades, was
surveyed by Captain John Moresby on
H.M.S. Basilisk in 1873. Alotau is a
small, friendly town. Milne Bay people
are pragmatic and forgiving, and local
gripes rarely become publicly
belligerent as they do elsewhere in the
country.

The main islands of Milne Bay
Province include the Trobriand,
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D’Entrecasteaux, and Louisiade groups
— the last two are a structural extension
of the rugged Owen Stanley Range on
the main island of New Guinea — all of
which have been visited occasionally by
a series of naturalist/explorers, mostly
more than a century ago. Such visits
have generally been confined to the
largest islands and some notable small
ones. For example, Samarai, a small
island in the western Louisiades, was
the country’s capital prior to Port
Moresby, and a regional trade centre for
many years. The lowland fauna of the
three  large islands of  the
D’Entrecasteaux (Goodenough,
Fergusson and Normanby) group, with
several peaks over 2,000m elevation, is
moderately well known, at least so far
as butterflies are concerned — but only
moderately — in less than a week on
Normanby in 2010 the number of
butterfly species recorded from the
island was raised from 128 to 151
without any great effort. There are
records from Kiriwina, the main island
of the Trobriands, from the large island
of Woodlark to the east, and from some
of the larger islands of the eastern
Louisiades (Misima, Sudest and
Rossel). But most smaller and more
remote islands are completely
unknown, and whilst some are little
more than a rock with a tree, islands
that look insignificant on the map
(some don’t appear on any map) are
often substantial, high and clothed in

luxuriant vegetation. For example, on
two visits to Gawa, the most southerly
island of the Marshall Bennett group,
which lies between the Trobriands and
Woodlark, 44 butterfly species were
recorded in 2010, compared with only
106 known from the very much larger
island of Woodlark just a few
kilometres to the east. Previous records
from Gawa number only four species,
and the butterfly fauna now known
from the island has some unexpected
dissimilarities with those of Woodlark.

The way of life of people on outer
islands varies and is dependent on the
topography of the island and whether
they live on the coast or inland.
Traditional accommodation is always
simple; in some villages there are what
are called “permanent” buildings built
from materials — wooden planks or
corrugated iron or a combination of
both — not immediately available
locally but most consist of uneven
floors and walls constructed from
bamboo or thin poles and covered with
a kind of shallow “thatch” roof made
from a variety of palm leaves, with a
combined life of 2-10 years depending
on local conditions and how well they
are  built. No  village has
accommodation for visitors, but
islanders are naturally hospitable and a
flat, covered space raised off the ground
is almost always available somewhere.
All buildings are raised on ‘stilts’ to
avoid flooding in a tropical downpour,
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allow air circulation and provide
storage space underneath the house for
canoes and other valuable possessions.
This also serves to stop animals (e.g.
pigs) entering a house and helps —
though not much - to reduce the
number of rats scurrying everywhere at
night. Although many older people
have at some time in their lives
travelled to Alotau or further afield,
and there remains a significant mobile
missionary presence in the country, a
sizeable section of the population on
some remote islands have never seen a
white person. Small crowds of children
appear from nowhere and sit silently
for hours watching the visitor’s every
move, whispering between themselves
when something exciting and magical
appears in front of their very eyes (a
butterfly net emerging from a folded
metal frame is a favourite) but ready to
run for their lives if an unexpected
move is made in their direction. This is
fine, except that washing facilities
consist of throwing bowls of rainwater
over oneself whilst hiding, usually with
only limited success, behind someone’s
hut — a process perceived by curious
children to be very interesting indeed.

Some Milne Bay island names are
well known in the wider world. For
example, the Trobriands were made

Bronislaw Malinowski, whose account
of “loose” sexual practices, especially
during the yam harvest, in his book The
Sexual Life of Savages in North-Western
Melanesia published in 1929 resulted
in a large trickle of visits to Kiriwina
from optimistic middle-aged male
tourists, all of whom left with
unfulfilled expectations. Tradition has
it that leading questions resulted in
Malinowski being told what he clearly
wanted to believe; having been in the
Trobriands at the time of the yam
harvest, I can report that — perhaps
disappointingly — I escaped unscathed!
Other islands are literally unknown. At
the other end of the scale, the
Louisiade island of Manugam didn’t
exist at all until ca 20 years ago. It arose
from drifting sand in just a few years
and is now covered with vegetation
providing a relatively safe nesting
ground for terns and turtles — plenty of
spiders (and no, please don’t ask me to
catch you any — the blessed things
terrify me), but no butterflies yet,
probably due to a present lack of
suitable host-plants.

Travel between islands is at the
mercy of the elements and most local
people travel using self-built sailing
canoes. There are domestic airline
services to Kiriwina and to Misima in

run by Woodlark Mining Company to
Woodlark but no other islands are
reachable by any air service. Few of the
remaining 2,000 or so islands in Milne
Bay Province have any area flat enough
to take a small plane, even if there was
the need for one, and most are outside
the range of a helicopter even in an
emergency. Although one or two
islands have privately owned short
wave radio which may or not work —
usually the latter, communication is
generally non-existent. A few small
boats;, none of which appear
particularly seaworthy, ply trade
between some of the islands without
any discernable schedule but the only
realistic method of travel is in an open
19 or 23 feet dinghy with a 40
horsepower outboard engine. Getting
significant quantity of 200 litre drums
of dinghy fuel to the right island at the
right time wusing infrequent boat
transport presents something of a
challenge.

Although the islands are stunningly
beautiful, idyllic pictures don’t show
sandflies on the beach, Oecophylla ants
in the forest — some sadistic pleasure
was experienced in taking samples of
weaver ants for Harvard University
molecular and faunistic research — or
the ubiquitous mosquitoes on/in both.
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The standard mode of transport for local people throughout the island is the sailing canoe, subject to the vagaries of wind and sea. Sailing
canoes are often ‘stuck’ for days or even weeks when there is no wind. A sailing canoe leaves a natural harbour on the north coast of Panasia

in the Calvados chain

The blinding white sand on Manugam, a new island that first appeared in the 1980s — the
Calvados chain can be seen in the background.
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Although the islands are stunningly
beautiful, idyllic pictures don’t show
sandflies on the beach, Oecophylla ants
in the forest — some sadistic pleasure
was experienced in taking samples of
weaver ants for Harvard University
molecular and faunistic research — or
the ubiquitous mosquitoes on/in both.
Nor do tourist photographs adequately
illustrate the slippery slopes, sharp
coral or the occasional ‘hiccup’, like
the flash floods to which many rivers
are seasonally subject. Whilst the
islands are healthier than the New
Guinea mainland (an entomological
colleague carrying out research in the
Sepik River area has suffered bouts of
malaria, denghe fever, Ross River virus
and a rare Pseudomonas species virus
all in the last 12 months), malaria is
rife and bruises and cuts — virtually
impossible to avoid in getting in and
out of dinghies in choppy conditions
and in walking on razor sharp coral —
can easily turn nasty without access to
antibiotics. In addition to the
occasional poisonous snake on the
islands, there remain a few salt water
crocodiles. There is most certainly
scope for adventure of the non-tourist
variety.
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